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Dunlap,  Orrin  E.  (Steam  Locomotives  Sup- 
planted by  Electric  Trolley.     Illustrated).  .130,  131 
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Power  Development.    Illustrated) 309 
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agara.   Illusti-ated)   367 
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E.  P.  Roberts.  With  Discussion.  (Ohio  Elec- 
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cago Eleotrical  Association) .311.  312,  313 

I'jlectrio  Motors  in  German  Households.  Illus- 
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lustrated    135.  136 
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Defense.     By  W.  J.  Clark  (New  York  Street 

Railwav  Association) 184 
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cago. Map 368 

Elevated   Railwaj,    Chicago,      Storage     Batterv 

for 59.   00.  212,  213 

Elevator  Companies,  Consolidation  of  the.  .208,  315 
Elkliart,  Ind.,  Independent  Telephone  Service  in. 
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trated : 21,     22 

Eureka  Electric  Company    218 
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Fells,  B.  F.    (Hints  lor  the  Electrical  Mechanic. 

lUustrateU) 282 

Fender,  Car,  Girl  and  Bicycle  on  a S 
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TruMsinisslon     Dynamometer    for     Laboratory 

Purposes) 175 

Floating  Dry  Dock.  Electrically  Etjuipped.  Il- 
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trated       249 
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Goldsborough,  W.  E.  (Transformer  Economy).. 
39,  40.  45,  46,  47.  52. 

Gordon  Tra.nsmitter  Arm,   New.    Illustrated    .  . 

Government  Telephone  Inquiry  in  England 

Government  United  States  at  the  Trans-Missis- 
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BusiuesaV) 212,  213,  214,  222,  229 

Holtzer-Cabot  Telephone  Receiver.     Illustrated.     22 
Home-station     S^witchboawl     for    Toll-line    Sys- 
tems.   By  H.  P.   Clausen.  Illustrated 50 

Honors  for  Distinguishei.!  Public  Service 67 

Hopkins,  M.  S.  (Equipment  and  Maintenance  of 
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tems and  Lamps.  200-240  Volts) 60,     61 

Howell,  Albert  M..  Secretary  Illinois  Telephone 

Association.      Portrait 177 

Hungarian   I'atent  Publication 352 

Hurt,  Joel.    Portrait 128,  129 

Illinois  Electric  Company.     Illustrated 220 

Illinois  Telephone  Associaition  (Oonvenlion  at  Du 

Uuoin) 121,  177 

Illumination  for  the  Chicago  Peace  Jubilee  ....   217 
Illumination  for  Department  Stores.  Illustrated.   248 
Illumination,  Electrical,  at  the  Peace  Jubilee.     Il- 
lustrated     239.    240.    241,    242,243 

Illumination,      Holiday,      in      Chicago.        Illus- 
trated  365.  363 

Illumination,   Proposed   Jubilee,   in   Chicago.    II- 

lustraited 171 

Illumination,  Public.  Causes  Excitement 282 

Illumination  of  the  Trans-Mississippi  Exposition. 

Illustrated 15.  16.  17.  18,     19 

Iloilo  Cable,  Cuttiiig.    Illustrated.    (War  News).     63 
Improved  Brush  Arc  Lamps.     Illustrated   .  .221,  222 
Incandescent    Lamp,    Duplex    (Fostoria).    Illus- 
trated      207 

Incandescent  Lamp,  Edison,  Jr.     Illustrated....   262 

Incandescent  La-mps,  Duty  on    276 

Incandescent  Lights.  President's  Portrait  in,  at 

the  Omaha.  Exposition.    Illustrated    245 

Independent  Exchange  at  S^t.  Louis 302,  303 

Independent  and  Bell  Companies,  Proposed  Ar- 
rangement  between    344 

Independent  Telephone  Association 37 

Independent  Telephony  in  Canada 121 

Independent   Telephone   Company.    The  Central- 
office   Equipment  of  a  Successful.    By   H.    P. 

Clausen.    Illustrated    " 2.       3 

Independent  Telephone  Company  in  New  York.  .   233 
Independent  Telephon-e  Company  for  Boston  .344,  358 
ludepcTident  Telephone  Companies.  Missouri,  Or- 
ganize    344 

Independent   Telephone.   Convention 1,   21.     22 

Independent  Telephone  Manufacturing  Interests 

in   Chicago.      Illustrated 3.   4,       5 

Independent    Telephone    Movement   in    Indiana. 

By    George   W.    Beers ; .5 

Independent    Telephone   Movement    359 

Independent  Telephony  for  Large  Cities.     By  H. 

M.  Fisk   184 

Independent  Telephone  Service  in  Elkhart,  Ind. 

Illustrated    176.   177 

Independent  Telephony  at  the  Trans-Mississippi 

Exposition.     Illustrated    36.     37 

Independent    Telephony   in    Texas    232,233 

India,  Electrical  Industry  in 203 

Indiana,    Independent   Telephone    Movement    in. 

By  George  W.  Beers 5 

Industrial  Expansion.  American   2.59 

Inspection  Risks  Taken  by  Telephone  Linemen.    218 
Inspection  and  Testing  of  Motors  and  Car  Enuip- 
ments  by  Street-railway  Companies.    By  Fred- 
erick D.   Perkins.     (American   Street   Railwaj'- 

Association)    186,    187.    191,  192 

Installation   of  Lightning  Arresters.    By  AV.   R. 

Garton  (Communication)    '. 149 

Institute  Badge,  About  an.    By  Ralph  W.  Pope 

(Communication)    173 

luiSftruction  for  Telephone  Men 2.32 

Insulating  Substances  from  Fish  Oil 291 

Insulator,   Provo  (Hemingray).    Illustrated    ....   360 
Intercommnnieaiting   Telephone    Svstem    (Strom- 

berg-Carlson).     Illustrated    246.  247 

Interconnecting    Toll-line    Systems.      By    H.    P. 

Clausen.    Illustrated    162 

Interior  Electric  Wiring.    By  H.  N.  Gardner.l9S.  199 
Internal  Revenue  Tax  on  Telephone  Business  .  .   275 

International   Acetylene  AssocLition    122 

International  Electric  Railway.     Illustrated....     30 
International   Telegraphs,   Closer  Regulation   of. 

Proposed    329 

Internrban  Electric  Rnilwav.      Illustrated.  .3-54.  355 
Invention.  Electrical.    Bv  William  A.  Rosenbauni 

(Franklin   Institute)    292 

Inventors,  Trea^tment  of   332 

Iron,   Electrolytic   24 

Irrigation.  Electrical  Power  for 1 

Island  Possessions  of  the  United  States,  Electri- 
cal Development  in  the 231 

Italian  Market,  The,  as  an  Outlet  for  Electrical 

Mac^binery    10,  357 

Italy.  Electrical  Development  in   357 

Italy,  The  Telephone  in    51 

.Tackson,  .Tohn  Mason,    Portrait   49 

.Tackson.  Miss..  Electrical  Develooment  in 292 

.Tames.  J.  H.  (Public  Service  Telephone  at  Man- 

kato)     .  .  .  , 373 

.Tamieson.    Prof.    Andrew.     (Proposed    Standard 
DiagiramiR    of      Eleatrical      Apparatus.    Ilh'is- 

trated)   ; 30.  31 

Jaudus  Continuous  Globe  Arc  Lamp.   Illustrated.  360 

Japan,  Electrical  Machinery  in   343 

Japan,  Street  Railways  for 273 


Japanese    Visitor  at  Niagara    82 

Johnson,  Edward  li.     (Surface-contract  Electric 

Railway.s.    lilustratedj.  ..327,  333.  334,  :i40,  341,  346 
Joint   Ucsistjince  of  Conductors,   Calculation   of 

the.  By  Harry  S.  Ross.     (Communication) 86 

Jones,  W.  Clyde  (Standard  Diagrams  of  Electrical 

Apparatus)    t;j 

Journalism,   English,   Amenities   of 218 

Jubilee,  Oliieago  Peace,  Illumination  for  the....   217 
Jubilee  Illumination,  Projwsed,  in   Chicago.     Il- 
lustrated       371 

Jubilee,    Peace,    Electrical    Illumination    at    the. 

Illustrated 239,  240,  241,  242,  243 

.Jubilee  Street-railway  TralKc   240 

Jvammer  Compsiuy'.s,  .Tohn,  New  Lamp  Factory 

in  Chicago 3:^:5 

Kansas  City,  The  Annoying  Sparrows  of 315 

Kansas   City   I'iant,    Postal    Company's,       Illus- 

tra  ted   28:^ 

Kansas  City,  Telefdione  Party  in 274 

Kecly,  John  W..  Death  of y05 

Keclyn,  James  E.  Portrait  (New  Manageiin?nt 
of  ihe  Western   Telephone  Construction   Com- 

p.iiiy) ;       9 

Kempt,  Alexander,  Death  of 8 

Kempt,    Alexander.     Portrait    19 

Kennelly.  Dr.  A.  E.  (Present  StiUus  of  Electri- 
cal Engineering) 17.     18 

Kerper,  G.  B.   I'ortrait   128.  129 

Kijisley,  Carl.  (Methods  of  Deterrainfing  tJio  Fre- 
quency of  Alternating  Currents) 189 

Klein  Combination   Splicing  Clamp.    Illustrated.  262 
Klein's,    iMatiiias    &    Son,    Lineman's    Climbing 

Spur.      Illustrated    , 52 

Klondike,  The  Telephone  in  the 149 

Lachlne  Rapids.  Canada,  Co.st  of  Electric  Power 
at  the.  By  W.  McLea  Walbank.  With  Dis- 
cussion.   (National  Electric  Light  association). 

24,25,     26 

Lakon  Transformers,  New.  Illustrated 290 

Lamp  Contract,  Detroit   124 

Lamp  Factory  in  Chicago,  New  (.Tohn  Kammer 

Company) 333 

Lam[>s,  200-240  Volts.  Two-wire  Distributing  Sys- 
tems and.       By  John  W.   Howell.     (American    .,  ■ 

Institute    of    Electrical    Engineers) 60,     61 

Lang,    Albion    E.,    Presidenit    American    Street 
Lansing,   Midh.,  Bell  Company's  Poles  Chopped 

Down  in 275 

Railway  Association.     Portrait 127 

Large   Cities.   Independent  Telephony     for.    By 

H.   M.  Fisk    134 

La  Roche  Circuit  Breaker.    Illustrated 291 

La  Roche  &  Co.'s,  F.  A.,  New  Circuit  Breaker. 

Illustrated    248 

Legal  Duties  and     Responsibilities     of    Electric 

Companies    26 

Legal  Status  of  the  Street  Car  Defined  in  Eng- 
land     ; 138 

Legislation  Affecting  Electrical  Interests  Rec- 
ommended   309,  310 

Legislation,   Proposed   Patent    352 

Leiter's.  .Joseph.  Compressed  Air 348 

Liability  for  Death  Caused  by  Electric  Shock..  231 

Lighthouses.  Electric.    Illustrated    170 

Lighthj>uses,  Electricity  for 343 

Lighting  amd  Railway  Station,  New  Milwaukee. 

Illustrated    144,  145 

Lightning  and  Lightning  Arresters.  By  Alex- 
ander J.  Wurts  (Franklin  Institute) 315 

Lightning    Arrester.    "H.    C.    D."    Carbon    and 

Fuse.      Illustrated 79 

Lightning  Arrester  and  Fuse  Block,   Combined 

(Electric  Appliance  Company).     Illustrated.  ..  .   107 
Lightning  Arresters,  Installation  of.     By  W.  R. 

(jrarton   (Communication)    149 

Lightning,'  Killed  by    81 

Lightning   in    New   England    152 

Lightning  Struck  file  Jackpot 226 

Lightning.  Trees  which  Draw   353 

Ijineman's  Climbing  Spur,  Klein's.  Illustrated.  52 
T-iinemen,  Telephone,  Inspection  Risks  Taken  by.  218 

Iiineman.  Telephone,  Caireless   247 

Lineman,  Damages  Claimed  by 344,  358 

Line  Signal,  Evolution  of  the.  By  Arthur 
Vaughan  Abbott.  Illustrated.  (American  In- 
stitute of  Electrical  Engineers) 

92.  106,  107,  120,  121 

Listening  a.nd  Ringing  Equipment  for  Switch- 
boards.    By  H.  P.  Clausen.    Illustrated 372 

Litigation,  Detroit  Telephone 51 

Litigation,    Electric   Railway    54,     60 

Litigation  over  Aluminum  Patents 71,     72 

Litigation  over  Telephone  Ra^tes    233 

Litiga^tion.   Patent,  Bridging-bell 64,     65 

Litigation.    Telephone    358 

Litigation,  Telephone,  in  Wiashingtou    274 

Littell,   H,   H.   Portrait    1^.  129 

Lockport,  111.,  Telephone  Exchange  at.  Illus- 
trated        23 

Locomotives,  American  Electric,  for  Paris 360 

Locomotives.    Steffm.    Supplanted      by      Electric 

Trolley,    By  Orrin  E.  Dunlap,    Illustrated.  130,  131 
Loilge,  Dr.  Oliver.     (Early  Experiments  in  Space 

Telegraphy) 374 

Long  Beach  Elecfcrictil  Company,  The,   and  Its 

Manager.     Illustrated   183 

Long-distance  Transmission  of  Power.  By  Ernst 
J.    Berg.       With    Discussion.       (Ohio    Electric 

Light  Association) 189,    192.  193 

Longstreet,  D.  F.  Portrait    128,  129 

London,  Large  American  Engine-dynamos  for.  .  95 
London.  Another  Underground  Electric  Railway 

for 66 

Tjondon  Telephone  Service 317 

London,   Police  and   Fire   Departments   of.    The 

Telephone  in 330 

London  Underground  Railways,  Ventilation  for.  245 
Losses  in  Transmission  by  Belts  and  Shiafts  . .  .  31.5 
Lourcneo  Marquez  and  Natal,  Electric  Works  in.  343 

Lowry,   Thomas.     Portrait. 128.  129 

Lndlow-Saylor  Wire  Company  (Generating  Plant 

Wanted) 114 

Lumpkin,  Dr.  T.  A.,  President  Illinois  Telephone 
Associaftioui.     Portrait 177 

Machine  Shop.  Stationary  Engineers  Banqueted 

in  a V, 166 

Machinery.  Standardization  of 193 

Machinery,  Wood- working,.  Power  Consumed  by    170 


Macrae  Curve  Tracer  and     Curve     Integrator. 

Illustratetl    ■'- 

XlaRneto   Bells,   Farr.     Illustrated    i!4U 

Magnetic  Ore  Separator.  A  Russian 172 

Magnetism.    Bv  For6o  Bain.  Illustrated 199,  200 

Magneto  Bell,  Williams.     Illustrated   70 

Mail.  United  States,  Carrying,  on  Interurban  and 
Street  R.aihvays.  By  W.  S.  Dimmock.  With 
Discussion.     (American  Street  Railway  Ass<i- 

ciatjon) 205,    2015.  207 

Jlaintenance  and  Equipment  of  Electric  Cars. 
By  M.  S.  Hopkins.  With  Discussion.  (Ameri- 
can Street  Railway  Association.) 

235,  236,  241.  242,  243 

Manhattan,  Borough  of.  An  Electrical  Survey 
in  tlio.  Bv  A.  A.  Knndson.  Illustrated. 
(American  Institute  of  Electrical  Engineer.s) . 

; 2.54,  255,  256,  257 

Man  killed  liv  500-volt  Current 201 

Manila.      Cable      Communication      with.       Map. 

( War  News) lOj 

Manila,  Cable  Ooerators  at.    (War  News) 91 

Slarine  Enclosed  Arc  Lamp  (General  Electric). 

Illustrated ■■   ^' 

:\raukato.  Public  Service  Telephone  a.t.    By  J.  H.  __ 

.Tames  (Communication) ^i§ 

Massena    Power    Pro.iect •   2o  ( 

JIa\im,  Mr.,  on  American  Gunners  (War  News) 

91.     So 

Mct^iilloch,  Richard.  ((Comparative  Earnings  and 
Econnniv  of  Operation  lictween  Swingle  and 
Double-truck  Cars  for  City  Use.    IllustratedV 

163.  164,  17S,  179 

McCulioch,  Robert.     Portrait 12S,  129 
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McDonald.  K.  T..  Death  of.    Portrait 

^fcGill  I"niversitv.  Electrical  Equipment  at. . 
Measurement,    Electrical,    Practical    Points    on. 
Fv  W    B.  Hale.     (Chicago  Electrical   Associ- 
ation)  : 297.   29S.  346, 

Measurement,  Standards  of  (American  Associa- 
tion for  the  Advancement  of  Science) 

Jleat-dressing  Establishments,  Electric  Power  in. 

Illustrated' •  ■  •  ■ :  ■  ■■ -j^-- 

Mechanical  Drawings,  (Conventional  Sections  for. 

illustrated   .•-.-■• 

Mechanicville     Electric     Power     Transmission. 

IlbistratPil    135. 

^Medicine,  Electricity  in •  •  -  • 

Merrill.  Moody,    Portrait 12o, 

Merrimac   Valley,    Three-phase   work     in      the. 

Illustrated    

^Meteorological   Dictum.   -^ -^ 

Meter.  Wright  Discount.     Illustrated    o04 

Methods  of  Determining  the  Frequency  of  Alter- 
nating Currents.  By  Carl  Kinsley.  (American 
Association  for  the  Advancement  of  Science).  1S9 

Metropolitan  "L"  Improvements 147 

Mica  Supply.  Canadian 163 

Michigan  Electric  R.ailways 3^1 

Micliigan  Telephone  Association   iS 

Jlilit.arv  Fnneral  for     Electrician     at     Niagara 

Falb"  Illustrated   133 

Militarv  Telegraphers  Overworked 129 

Militarv  Teleirraphers.  Justice  for  the lo3 

Milwaukee  and  Chicago  Electric  Railway.  Man. 

102.  lO.j 

Milwaukee.  A  Curious  Proposal  in 305 

Milwaukee  Railway  and  Lighting  Station.  New. 

Illustrated    144, 

Miniature  Ave  Lamp  (General  Electric).  Il- 
lustrated   

Mine.  Accidental  Explosion  of   

Mines  in  Santiago  Harbor  (War  News) 
Mines.  Submarine,  Electrically  Operated.    Illus- 
trated     57, 

Mines.  Submarine  fWar  News)   

?Iint  Press.  Electricallv  Operated.    Illustrated   . 
Jlissouri  Independent  Telephone  Companies  Or- 
ganize     ;  •  •    <>44 

Missouri.  Soutliwestern.  Telephone  Extensions 
in 191 

Model  Printing  Establishment.  Electrical  Eqnip- 
ment  of  a.    By  (3eorge  A.  Damon.    Ilinstrated. 

(Chicago  Electrical  Associationl 

.". 268.  269,  270.  271.  276 

Jlodern  Central-station  System  at  tlie  Trans- 
Mississippi  and  International  Exposition.  Illus- 
trated     141.    142, 

Modern  Roundhouse  Tunitable,    Illustrated 

^lolone.v   Transformer.      Illustrated 

^lontevideo  Telephone  Company    .50 

^lontpelier.   A  Central-station  Expedient  in...,  318 

Morse  "Watch."  The.     Illustrated   220 

Jf olive  Power  of  New  York  Street  Railways. 
(H.  G.  Front) 81,     S2 

Jlotocvcle  Party.  A 243 

Moto-vehicle.  Electric.     By  C.  E.  Woods.     (Chi-  _ 
citiio  Electrical  Association) 311,  312,  313 

Motor  for  Blowing  Forge  (Emerson).  Illus- 
trated   333 

Motor.  General  Electric  100  Horse  Power.  Illus- 
trated       150 

Motor-generators  for  Chicago  Fire-alarm  Cir- 
cuits.     Illustrated 226 

Mo:or.  Laboratory  (Emerson).    Illustrated 304 

Motor.  Narrow-gauge  Railway  (General  Electric). 
Illustrated .' SO 

Motor-starting  Box,  Large  (Cutler-Hammer). 
Illustrated 235 

Motors,  Alternate-current,  Increasing  use  of. 
Illustrated   

;Motors,  Electric,  Cut-out  for.  Infringement  of 
Patent  on    

Jlotors.  Electric,  in  German  Households.  Illus- 
trated  312 

Motors.   Stationary,   on  Trolley  Circuits.  ..  .259, 

Motors  and  (C-aj-  Equipments,  Inspection  and  Test- 
ing of,  by  Street-railway  Companies.  By 
Frederick  D.  Perkins.  (American  Street  Rail- 
way Association) ISO.  187.  191,  192 

JInltiple  Toll-line  System.  Williams'.  Illus- 
trated    261 

Multiple-unit  System  of  Car  Control,  Mr. 
Short's 259 

^Municipal  Electricians'  Convention 68.  110 

Municipal  Electricians  to  Revise  Their  By- 
laws    20i 

Municipal  Lighting  Plant  for  Rochester 334 

Municipal  Ownership  Puts  a  Premium  on  Whisky 
Drinking    175 

Jlimicipal  Ownership.  SLortc-omings  of 375 

Municipal  Telephony  in  Great  Britain 233,  234 


Narrow-gauge  Railway  Motor  (General  Electric). 
Illustrated   

Natal  and  Lourengo  Marquez,  Electric  Works  in. 

National  Electric  Light  Association  (Papers  read 

before  the  Chicago  convention) 

24.  25,  26,  39,  40,  45, 

46,  47,  52,  53,  72,  73,  74.  75,  87,  SS,  89. 
94,    95,    100,  101,  102,  115,  116,  117,  137,  138, 

National  Exposition  at  Philadelphia  in  1899,  .365, 

Naval  Warfare,  Electricity  in 

Navy,  Electricity  in  the 

Navv,  Electrical  and  Engineering  Work  in  the, 
During  the  War,  By  W.  D.  Weaver.  (New 
York   Electrical    Society) 352, 

New  England,  Lig'ntning  in 

New  England  News  (Correspondence).  .319,  334, 

New  .Terse.v,  Value  of  Trolley  Franchises  in.  . .  . 

New  Orleans,  Lighting  and  Drainage  of 

NeAv  York  Electrical  Exhibition  Company 

New  York  Electrical  Society 

259,  327,  333,  334,  340,  341,  346,  352,  353,  366, 

New  York,  Express  Service  in 

New  Y'ork.  Independent  Telephone  Company  in . . 

New  York  Notes  (Correspondence) 

11.  27.  40,  55,  68,  82,  96,  110,  1-24,  138. 

153,  100,  180,  181,  193,  208,  222,  236,  250,  263, 
276,  277,  292,  305,  306,  319,  334,  348,  349,  360, 

New  York  State  Street  Railway  Association 
(C-onveution  in  Brooklyn) 127,   171.   173, 

New  York  Street  Raihvavs,  Motive  Power  of. 
(H.  G.  Prout) 81, 

New  York.  The  Edison  Store  in.     Illustratecl_.  . 

New  York.  Telephone  Charges  in 274, 

New  Zealand,  Electric  Reefing  and  Dredging  in. 

New  Zealand,  Telephony  in 

Niagara,  Aluminum  Conductors  at.    By  Orrin  E. 

Dunlap.     Illustrated 

Y^iagara  Commissioners  and  Power  Develop- 
ment.    By  Orrin  E.  Dunlap.     Portraits 

Niagara  Falls,  Cable  C-onduit  at.     Illustrated... 

Niagara  Falls,   Street  Railways  at.  Attractions 

Niagara  Falls,  Military  Funeral  for  Electrician 
at.     Illustrated 

Niagara,  Japanese  Visitor  at 

Niagara,  New  Suspension  Bridge  at.    By  Orrin 

Er  Dunlap.    Illustrated 

gara.  Power  Development  at 

^ara    Power    Development    in    Canada.      By 

Orrin  E.  Dunlap.     Illustrated 337, 

i^ij^iagara  Power.     Illustrated 100,  101,  102, 

Niagara,  Power  Privileges  at 

Niagara  Resiion,  Cvclone  in.  By  Orrin  E.  Dun- 
lap.   Illustrated 197,  198. 

Niagara.  Steam  and  Trolley  Competition  at.... 

Noise  Indicates  Waste 

North  Texas,  What  to  Expect  in 

Northw-estern    Electrical   Association.  .351.    3.52. 

Northwestern  Elevated  Electric  Railway.  Chi- 
cago.   Map 

Northwestern  Notations   (Correspondence) 

11.  12,  40,  41,  68, 

(i9.  82,  83,  96,  110,  124,  139.  16(3,  181,  194, 
208,     236,     250,     277,     306,     320,     360,  361, 

Novelties,  Electrical,  for  the  West  Indies 

Ocean  Ti-avelers.  Protection  for.  (Hermann 
Herberts'    plan) 

Office-building  Plant,  Philadelphia,  Features  of 
a.     Illustrated   71,  72, 

Ohio  Electric  Light  Association   (Convention   at 

Sandusky) 

.  .95.  119.  143,  144,  151.  189,  192,  193,  283,  284, 

Ohio  Electric  Works'  Desk  Lamp.     Illustrated.  . 

Ohio  Electric  Works'  Carriage  Light.  Illus- 
trated    •__• 

Omaha  Exposition.    Illustrated 15,  16,  17, 

IS,  19.  23.  36,  37,  43,  44,  45,  46,  47.  57,  58, 
59,  85,  86,  87,  113,  114,  141,  142,  143,  169,  185, 

Omaha  Exposition.  President's  Portrait  in  In- 
candescent Lights  at  the.     Illustrated 

Omaha,   'Trouble  in    

Ore  Separator,  Magnetic,  A  Russian 

Ornamental  Post  for  Street  Lamps,    Illustrated . 
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Pacific  Cable  Projects.  .1,  49,  58,  59,  95,  96,  145, 
Pacific  Coast,  Failure  of  Water  Power  on.     By 

John  S.  Eastwood  tCommunication) 108, 

Pacific  Coast,  Failure  ot  Water  Power  on  the. 

By  C.   Van  Norden    (Communication) 

Paafic  C-oast,  Telephone  Service  on  the 

Painting  of  Poles,  Construction  of  Statute  Re- 


245 

245 

305 

172 

31 

152 

109 

129 
275 


109 
33 


313 

301 


quiring    

Paris,   .A.merican  Electric  Locomotives   for 

Paris  Exposition  of  1900,  The.     Illustrated 

, 119.  281.  295.  323,  324,  325,  326, 

Pasadena,    Curious    Situation    in 

Patent  Commission.  The 133.   217.   231. 

Patent  on  Cut-out  for  Electric  Motors,  Infring- 

meut    of 

Patent    Decision.    Important   Telephone 

Patent  Discussion,  Telephone.  Revived 

Patent  Law   Association   of   Chicago 

Patent   Legislation.    Proposed 

Patent   Litigation.    Bridging-bell Qi. 

Patent  Publication.  Hungarian   

Patent  Record,  Illustrated  Electrical 

14,  28,  42,  56,  70,  S4,  98, 

112   126,  14b,  154,  168,  182,  195,  196.  210,  224. 

238,  252.  260,  280.  294.  308.  322,  336,  350,  3C4, 

Patents,  Aluminum,  Litigation  over 71, 

Patents,   American,   A   Scotch  View  of 

Patents,  (Doutroller,  in  Interference 

Patents  and  Trademarks   

Patents  Not  T,axable    

Pavne,   Henrj-   C.     Portrait 12S, 

Peace  .Jubilee,  Chicago.  Illumination  for  the.... 
Peace  Jubilee,  Electrical  Illumination  at  the.  Il- 
lustrated. ._. 239,  240,  241,  242, 

Penington,  Thomas  C.     Portrait 

reori.a    Street-railway    Fi-anchi.se 

Peoria.  111..  Telephone  Controversy  in 

Perkins,  Frederick  D.    (Inspection  and  Testing  of 

^lotors  and  (Car  Equipments  by  Street  Railway 

C-ompanies) 186.  187,  191. 

Philadelphia.      Drawbaugh      Company      Secures 

Franchise   in    t 

Philadelphia    Engineer.s'    Club 123, 

Philadelphia.  N.ational  Exposition  at.  in  1899.365. 
Philadelphia    Office-building  -Plant,    Features   of 

a.     Illustrated    71,  72, 

Pittsburg   Transformer.      Illustrated 

Platinum  Supply,  The.  World's 
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192 

51 
133 
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Pomt   Well    Taken,    A , 19 

Poles,  Painting  of,  Construction  of  Statute  Re- 
quiring      11 

Poles,  Telephone,  Row  over , 373 

Police   and   Fire  Departments   of  London,   The 

Telephone  in 1530 

Pope,  Ralph  W.    (About  an  Institute  Badge). . . .   173 
Portable  Electric  Pump  (Westinghotise).     Illus- 
trated       150 

Porto  Rico,   Cuba   and,   'Telegraphic  Difficulties 

in    273,296 

Porto  Rico,  Electric  Railway  for 212,  299 

Porto  Rico,  Engineers  for  (War  News) 77 

Poriu   Rico,   Telegraphs   in 152,   153,  273 

Porto  Rico,  A  Telephone  Incident  of  the  Cam- 
paign in   134 

Post,     Ornamental,    for    Street    Lamps.      Illus- 
trated      31 

Postal  Company's  Kansas  Gitv  Plant.  Illus- 
trated      283 

Postal  Telegraph  Booth  a;t  Hebrew  Charity  Fair, 

Chicago,     Illustrated   351,  352 

Power-circuit  Enclosed  Arc  Lamp  (General  Elec- 
tric).     Illustrated    291 

Power,  Concentration  of,  by  Electric  Transmis- 
sion.    Illustrated  109 

Power  Consumed  ii.v  Wood-working  Machinery..   170 

Power  Development  at  Niagara 250 

Power     Development.     Niagara     Commissioners 

and.     By  Orrin  E.  Dunlap.     Portraits    309 

Power  Development.  Niagara,   in  Canada,      Bv 

Orrin  E.  Dunlap.     Illustrated 337,  338 

Power,  Electric,  for  San  Francisco  Printing  Es- 
tablishments      lol 

Power,  Long-distance  Transmission  of.  By 
Ernst  J.  Berg.  With  Discussion.   (Ohio  Electric 

Light  Association)    189,  192.  193 

Power  Plant  of  the  Valley  of  Gresivaudan.  Il- 
lustrated       186 

Power  Plant  at  the  Stockyards,  Armour  &  Co.'s.  305 

Power  Project.   Massena    2o7 

Power  Privileges  at  Niagara    243 

Power  Stations,  Railw-ay,  in  Boston.  Illus- 
trated  151,  152 

Power  Transmission  Plant,  Canon  City-Cripijle 

Creek   122 

Power  Transmission,  Mr.  Berg  on  (Communica- 
tion)    129 

Power  Transmission,  Mechanicville  Electric.  Il- 
lustrated     135,130 

Power  Transmission,  High-voltage.  By  Chas, 
F.  Scott.     Illustrated.     (American  Institute  of 

Electrical  Engineers) 

298.  299,  310,  311.  312,  382,  333,  338.  339,  340 

Power.  'Transmission  of.  Through  the  Air  With- 
out AVires.     By  Prof.  John  Trowbridge 301 

Practical  Points  on  Electrical  Measurement.  B..' 
W.  B.   Hale   (Chicago  Electrical  Association) 

297,   298,   346,  347 

Practical  Points  in  Street-railway  Engineering. 
By  W.  A.  Harding  (Chicago  Electrical  Associa- 
tion)       346 

Preece,  W.  H.    (Telephony  in  Great  Britain) ....  302 
■  Present   Status   of   Electrical   Engineering.      By 
Dr.   A.    E.    Kennelly    (American    Institute   of 

Electrical    Engineers) 17,     18 

President's   Portrait  in   Incandescent   Lights   at 

the  Omaha  Exposition.     Illustrated 245 

President   Praises   the   Signal-service   Corps....   329 
Printing   Establishments,    San   Francisco,   Elec- 
tric Power  for 131 

Printing  Establishment,  Model,  Electrical  Equip- 
ment of  a.    By  George  A.  Damon.    Illustrated. 

(Chicago  Electrical  Association) 

268,  269,  270,  271.  276 

Proposed   Standard   Diagrams   of   Electrical   Ap- 
paratus.    By  Prof.  Andrew  Jamieson.     Illus- 
trated   30,  31.     <i7 

Printing.  X-ray  Proposed  for 285 

Proctov-Ravmond  Straightline  Iron  Franie  P"ll. 

Elustrated 3ii4.  305 

Protection  for  Ocean  Travelers  (Hermann  Her- 
berts' plan)   95 

Protection  Required,  Perfect 359 

Prout.  H.  G.    (Motive  Power  ot  New  York  Street 

Railways)   81,     82 

Prove  Insulator  (Hemingray).     Illustrated 360 

I'ublic  Illumination  Causes  Excitement 282 

Pu'olic    Lighting,    Detroit's 44,     45 

Public  Lighting  in  Benton  Harbor,  Mich 253 

Public  Service,  Honors  for  Distinguished 67 

Pump.   Electric   House  (General  Electric  motor 

.and  VTorthington  pump).    Illustrated 235 

Pump,  Portable  Electric  (Westinghonse).  Illus- 
trated       150 

Quotation,  An  Apt    219 

Rails,  Bending  Heavy.     Illustrated 29,     30 

Railwa.v  Generators  Driven  by  Gas  Engines ....   208 

Railway,  Great  St.  Bernard 179 

Railway  and  Lighting  Station,  New  Milwaukee. 

Illustrated 144,  145 

Railway  Motor,  Narrow-gauge  (General  Elec- 
tric). "  Illustrated   SO 

Railway    Plants,    Use    of    Storage    Batteries    in 

(New'  York  Street  Railway  Association) 173 

Railway  Power  Stations  in  Boston.     Illustrated. 

" 151,  152 

Railway  Work  in  Dublin,  Three-phase  Trans- 
mission for   8 

Recent  Scientific  Achievements 16 

Regulation,  Closer,  of  International    Telegraphs  ^^ 

Propose<l   329 

Repair  Ship  A'ulcan  (AVar  News) 105 

Repair  Shop,  Electrical.  In  the.  Ilinstrated..  187,  227 

Repeater,  Telephone 218 

Researeli.  Eleetrotecbnical,  Co-operation  for.  . .  .   313 

Responsibility  of  Electric  Companies 348 

Richards,  Calvin  A.     Portrait 128.  129 

Richardson.  William  J.     Portrait r29 

Ries  Telephone  System   345 

Ringing  and  Listening  Equipment    for    Switch- 

boar(is.    By  H.  P.  Clausen.    IllustTated.  ...■-.   372 
Risks.  Inspection,    Taken    by    Telephone    Line-  ^ 

men *  21.8 

River  Mines.  Removing  (War  News) 66 

-Roberts.  E.  P.  (Economies  in  Small  Electric- 
light  plants) 283,  284,  287 

Rochester,  Jltmicipal  Lighting  Plant  for 334 

Roebling,  Washington  A.  (Safety  of  Brooklyn 
Bridge)  315 


263 
35 
77 

2tiu 

189 

l(j 

127 

273 


Kollei",  F.  W.  (Performancu  of  Electrical  Appa- 
ratus on  Shipboard  During  the  Laite  War  witli 

Spaia) 3UG,  307 

Rosenbaum,  William  A.     (Electrical  luvcatiau)..   292 
liosenberg  Compauy's,  A.,  America  Water   Mo- 
tor.     Illustrated 220 

Uoss,  H:U"ry  S.     (Calculation  of  the  Joiut  itesist- 

ance  oi  Conductors) SO 

Roundhouse  Turntable,  Moderu.     lUusU-ated.  ..  .   115 
Russell     tfc    OIDcor    Automatic    Switch.       Illus- 
trated        (J7 

Russia,  Telephony  in 05 

Russia,  Trade  Opportunities  in    23 

Russian  Magnetic  Ore  Separator,  A. . 1(2 

Rustin,   Heni-y.     Portrait    44,     47 

Safety  Lamp,   New   Electric   (.General   Electi-ic). 

Illustrated   249 

St.  Loui^,  Independent  Exchange  at 302,  303 

St.  Louis  Street-railway  Consolidation 333,  34S 

St.  Paul,  The  Auxiliary  Cruiser  (War  News).  Il- 
lustrated       91 

San  ii'rancisco  Printing  Establishments,  Electric 

Power  for 131 

San  Francisco  Statistics   33 

Santiago  Blocliade,  Use  of  Searchlights  in.    (War 

NewsJ 77 

Santiago,  Cable  Cutting  Near  (War  News) 80 

Santiago  Campaign,  Telegraph  and  Telephone  in 

the 

Santiago,  The  Cable  at  (War  News) 

Santiago  Harbor,  Mines  in  (War  News) 

Schools,  Telephones  for 

Sciagraph    an  Aid  to  Surgery  in  AVar 

Scieiititic  Achievements,  Recent   

Scientists  in  Boston   

Scotch  View,  A,  of  American  Patents   

Scott,  Charles  F.  (High-voltage  Power  Trans- 
mission.   Illustrated) 

2US.  299,  310,  311,  312,  332,  333,  338,  339,  340 

Searchlight  Display,  A  (SVslt  News) 53 

Searchlights  (War  News) 7,     24 

Searchlights,  Use  of,  in  Santiago  Blockade  (Waa* 

News)   77 

Sergeant,  Charles  S.,  President  of  the  American 

Sti-eet  Railway  Association.     Portrait 155 

Service  Plant,  Electric,  at  the  Trans-Mississippi 

and  International  Exposition.     Illustrated 

43,  44,  45,     46 

Shafts  and  Belts,  Losses  in  Transmission  by.  . .  .  315 
Shearing    Machine,    Angle,    Electrically    Driven. 

IllusU-ated   257 

Sheboygan,  Wisconsin,  Telephone  Company  in.  .  260 

"Sherlock  Holmes"  at  a  Public  Telephone 330 

Shipboard,  Electrical  Apparatus  on,  Performance 
of,  Dui'ing  the  Late  War  with  Spain.    By  F.  W. 

Roller.     (New  I'ork  Electrical  Society) 366,  367 

Shop-yard  tiaulage.  Electric.     lUusti-ated 10 

Short's,  Mr.,  Multiple-unit  System  of  Car  Con- 
trol    259 

Signal-service  Balloon 13G 

Signal  Service,  Coast,  in  Wartime 227,  228 

Signal-service  Corps,   President  Praises  the....   329 

Signal  Service,  The  (War  News) 24,  35,  54,     6; 

Signal-service  Men,   Gallantry  of 183, 

Signal-service  A'olunteers.    Release  of 155, 

Single  and  Double-truck  Cars  for  City  Use,  Com- 
parative Earnings  and  Economy  of  Operation 
Between.  By  Richard  McCulloch.  Illustrated. 
With  Discussion.  (American  Street  Railway  As- 
sociation)   163,  1(34,  178, 

Single-phase  Alternators  of  High  and  Low  Fre- 
quency (General  Electric).     Illustrated.  ..  .262, 

Slot  Telephones  in  Chicago 218,  33-L 

Small  Electric-light  Plants,  Economies  in.  By 
E.  P.  Roberts.  With  Discussion.  (Ohio  Elec- 
tric Light  Association) 283,  284,  287 

SnoQualmie  Falls  Transmission.     Illustrated.  ..  . 

99,  100,  290,  291 

Snowbound  on  a  Trolley  Car 315 

South  African  Exhibition   109,  110 

South  American  Notes    305 

South  American  Trade  208 

South  Side  "L"  Business,  Chicago,  Improve- 
ment in    259 

Space  Telegraphy,  Early  Experiments  in.    By  Dr. 

Oliver    Lodge 374 

Spain,  Telegraphing  in 26 

Spaniard  at  the  Telephone    219 

Spanish- American  War,  The  Use  of  Electricity 
in    the.      By    Thomas    G.    Grier.      Illustrated. 

(Chicago  Electrical  Association) 214,  215 

Sparrows  of  Kansas  City,  The  Annoying 115 

Speaking  Tube,   Lai>-welded  (Western  Electric). 

Illustrated 180 

Splicing  Clamp,  Klein  Combination.     Illustrated.   262 

Standardization  of  Machinery 193 

Standards  of  Measurement  (American  Association 

for  the  Advancement  of  Science) 153 

Stationary   Engineers   Banqueted   in   a  Machine 

Shop 166 

Stationary    Motors    on   Trolley    Circuits.  ..  .259,  301 

Steam  and  Trolley  Competition  at  Niagara 166 

Steam  Locomotives  Supplanted  by  Electric  Trol- 
ley.    By  Orrin  E.  Dunlap.     Illustrated 130, 

Sterling  Electric  Company.     Illustrated 4, 

StewfljTt,  B.  F.  Portrait  (New  Management  of 
the  Western  Telephone  Construction  Com- 
pany)   

Stockyards,  Armour  &  (3o.'s  Power  Plant  at  the. 
Storage   Batteries,     Use   of,    in    Railway   Plants 

(New  York  Street  Railway  Association) 173 

Storage  Battery  for  Chicago  Elevated  Railway. . 

59,  60,  212,  213 

Storage  Battery  on  Chicago  Alley  "L"  Railroad. 

Illustrated 212,  213 

Storage-battery      Discussion.      Interesting      (En- 
gineers' Club  of  PhUadelphia) 123,  133 

Street  Car,  Legal  Status  of  the,  Defined  in  En- 
gland     138 

Street  Lamps,  Ornamental  Post  for.    Illustrated.     31 

Street  Lighting,  Acetylene  Gas  for. 193 

Street-lighting  Plant,  New  Chicago.     Illustrated.   295 
Street  Railroads  in  England,  Electric.    By  James 

Boyle.     (United  States  Consular  Report).  .354,  355 
Street-railway  Companies,  Inspection  and  Test- 
ing of  Motors   and   Car  Equipments   by.      By 
Frederick  D.  Perkins.   (American   Street  Rail- 
way Association) 186.  187,   191,  192 

Street-railway    ConsoUdation,    St.    Louis.  ..  .333,  348 
Street-railway  Engineering,  Practical  Points  in. 
By  W.  A.  Harding.     (Chicago  Electrical  Asso- 
ciation)      340 
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Street-railway   Frauehiscs,   Chicago 320 

Street  Railways  for  Japan   i.'7a 

Street   Railways   at  Niagara   Falls,   Attractions 

Street  Railways,  Now  Yoik,  Motive  Power  of^ 
(H.  G.  I'rout) 81, 

Street  Railways,  luterurbau  jind.  Carrying 
United  States  Mail  on.  By  W.  S.  Dimmock. 
With  Discussion  (American  Street  Railway  As- 
sociation)   205,  200, 

Street  Railways,  To  What  Extent  Should,  En- 
gage in  the  Amusemejil  BiisiuessV  By  Walton 
H.  Holmes.  With  Discussion.  (American  Street 
Railway  Association) 212,  213,  214,  222, 

Street-railway  Traffic,  Jubilee 

Streets,  Right  to  Suspend  Telephone  Wires 
Across    

Strieker,  William  Fredericlv.    Portrait 

Stromberg-C  arisen  Telephone  Manufacturing 
Company.    Illustrated 

Stromberg-Carlson  Intercommunicjiting  Tele- 
phone System.     Illustrated    246, 

Strowger  Company,  Affairs  of 

Submarine  Cable  News 

Submarine  Cables  of  the  United  States.  By 
Maynard  S.  Bird.     (Communication) 

Submarine  Mines,  Electrically  Operated.  Illus- 
trated   57, 

Submarine  Trolley  Line,  Proposed 

Submarine  Work,  Air-tight  Arc  Lamp  for.  Il- 
lustrated     

Suburban  Electric  Road 

Summers,  Charles  H.     Portrait    267, 

Sunday  Track-layers  Encounter  a  Wreck 

Surface-contact  Electric  Railways.  By  Edward 
H.  Johnson.  Illustrated.  (New  York  Electri- 
cal Society) 327.  333,  334,  340,  341, 

Surgery  in  War,  Sciagraph    an  Aid  to 

Survey,  An  Electrical,  in  tlie  Borough  of  Man- 
hattan. By  A.  A.  Knudson.  Illustrated. 
(American  Institute  of  Electrical  Engineers).. 
254,  255,  256, 

Suspended  Electric  Railway   in  Germany 

Suspension  Bridge,  New,  at  Niagara.  By  Orrin 
E.   Dunlap.    Illustrated ". 

Sweden,  Telephony  in.     Illustrated    

Switch,  Automatic,  Russell  &  Officer.  Illus- 
ti-ated 

Switchboard,  Home  Station,  for  Toll-line  Sys- 
tems.    By  H.  P.  Clausen.     Illustrated 

Switchboard,  Improved  Bell  (American  Electric 
Telephone  Company).     Illustrated 

Switchboard,   Victor  Express.     Illustrated.  .190, 

Switchboards,  Central-oilice,  Clearing-out  Signals 
for.     By  H.  P.  Clausen   

Switchboards,   Construction  of.      Illustrated .... 

Switchboards,  Listening  and  Ringing  Equipment 
for.    By  H.  P.  Clausen.    Illustrated 
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Tampa,  Florida.  Power  Dam  Destroyed  at 375 

Telegraph  and  Telephone  in  the  Santiago  Cam- 
paign       263 

Telegraph  Booth,  Postal,    at    Hebrew    Charity 

Fair,   Chicago 351,  352 

Telegraph  Line,  Bears  Ruin  a 138 

Telegraph  Messages,  Telephoned 260 

Telegraph,  The,  at  the  Trans-Mississippi  and  In- 
ternational Exposition.    Illustrated 85,  86,     87 

Telegraphs,  International.  Closer  Regulation  of, 

Proposed    329 

Telegraphs  in  Porto  Rico   152,  153,  273 

Telegraphers,   Military,   Justice   for  the 153 

Telegraphers,  Military,   Overworked    129 

Telegraphic    Communication    with    West    Indies 

(War  News)    77 

Telegraphic  Difficulties  in  Cuba  and  Porto  Rico 

.  .7..    273,  296 

Telegraphing   in   Spain    26 

Telegraphy.    Chinese    2(3 

Telegraphy  in  Weather  ForecasUng.    Illustrated. 

......: 368,369 

Telegraphy,  Space,  Early  Experiments  in.  By  Dr. 

Oliver  Lodge ^74 

Telegraphy,  Wireless.  By  Arthur  Vaughan  Ab- 
bott. Illustrated.  (Chicago  Electrical  Associ- 
ation)     ^53 

Telegraphy,  Wireless,  in  France 3i4 

Telephone  and  Telegraph  in  the  Santiago  Cam- 
paign   263 

Telephone  Battery,    New     (Western    Electrical 

Supply  Company).     Illustrated 247 

Telephone  Business,  Internal  Revenue  Tax  on.  .  275 

Telephone  Charges  in  New  York 274,  345 

Telephone  Company,  Independent,  The  Central- 
office  Equipment  of  a   Successful.     By  H.  P. 

Clausen.     Illustrated    2,         3 

Telephone    Company,    Clergyman    Sues 134 

Telephone  Company,  Independent,  in  New  York.   233 

Telephone  Companies  as  Common  Carriers 190 

Telephone  Company,  Independent,  for  Boston.. 

344,  358 

Telephone  Companies,  Missouri  Independent,  Or- 
ganize     »^44 

Telephone  Construction,  False  Economy  in.  Il- 
lustrated     302 

Telephone  Controversy  in  Windsor,  Ont 275 

Telephone  Controversy  in  Peoria,  111 345 

Telephone   Convention,    independent 1.   21,     22 

Telephone  Exchange  at  Lockport,  111.  Illus- 
trated    /-^ 

Telephone  Exchange,  Local  News  from 274 

Telephone  Exchange  Apparatus  (American  Elec- 
tric Telephone  Company).    Illustrated 331 

Telephone  Extensions  and  Improvements 

8.  23,  37,  65,  78. 

93,  107.  121,  148,  149.  190.  205,  219,  232,  247, 
261.   275.   289.    303.  317,   331.   345.   358,   359,  373 
Telephone  Extensions  in  Southwestern  Missouri.    191 
Telephone    Field,    Development    of    the.      Illus- 
trated     2,   3,   4,   5, 

8,  9.  10,  21,  22.  23,  36,  37,  50.  51,  64.  65,  78, 
79,  92,  93,  106.  107,  120,  121,  134,  148,  149,  162, 
176,  177,  190.  191,  204.  205,  218,  219,  232,  233, 
231,  246.  247,  260,  261,  274,  275,  288,  289.  302, 
303,  316,  317,  330,  331.  344.  345.  358.  359,  372,  373 

Telephone  Franchise.  Alleged  Bribe  for 275 

Telephone  Incident,  A,  of  the  Campaign  in  Porto 
Telephone  Inquiry,   Government,  in  England...  275 

Telephone  in   Italy,  The 51 

Telephone  Line.  Damages  for ^92 

Telephone  Linemen,  Inspection  Bisks  Taken  by.   218 

Telephone  Lineman,   Careless    247 

Telephone  Lines,  Routes  for   93 


TL-Ieplioiie  Litigation,  Detroit 51 

Teleplione  Litigation 3&8 

Telephone  Manufacturing  Interests  in  Chicago, 

Independent.     Illustrated 3,  4,       5 

Telephone  Manufacturer.  A  New,  in  Chicago..  218 

Telephone  Men,  Instruction  for  232 

Telephone  Messages,  Timing 204 

Telephone   Movement,    Independeut,   in   ludiaua. 

By  George  W.  Beers   5 

Telephone  ^lovement.  Independeut 359 

Telephone  News,  English   

03,  204,  205.  2G0,  275,  310,  317,  :«4 

Telephone  Party  in  Kansas  City 274 

Telephone  News  from  the  Northwest 

5,  8,  22.  23.  37,  51, 

65.  78.  93.   107.  134.   148,   162.   177.  191.  204, 
218,  232,  261,  274,  2S8.  303,  317.  330,  »44,  359.  373 

Telephone  Patent  Decision,  Important 78 

Telephone  Pale^nt  Discussion  Revived    205 

Telephone  Poles,  Row  over 373 

Telephone,  Public  Service,  at  Mankato.    By  J.  H. 

James  (Communication)  373 

Telephone  Rates,  Litigation   Over 2S:^ 

Telephone  Receiver.  Holtzer-Cabot.    Illustrated..     22 

Telephone  Repeater   21S 

Telephone  Service,   Cuban    VM 

Teli^phone  Service,  Independent,  in  Elkhart,  Ind. 

Illustrated    176,  177 

Telephone  Service,  Cheaper  203 

Telephone  Service  in  England   

. 204.  205.  260.  275,  316,  317,  ;M4 

Telephone  Service  on  the  Pacific  Coast 275 

Telephone  Service,  London 317 

Telephone  Service,  Poor,  Disastrous  Result  of.  .  330 
Telephone  Signal,  Evolution  of  the.     By  H.   P. 

Clausen.     Illustrated   288,  289 

Telephone,  Spaniard  at  the 219 

Telephone,  Surrender  by 274 

Telephone  System.  Intercommunicating  (Strom- 
berg-Carlson).    Illustrated   240,  247 

Telephone    System,    Ries    345 

Telephone,  The,  in  the  Klondike 149 

Telephone,  The,  in  Police  and  Fire  Departments 

of  London 330 

Telephone    Trade,   The   (Notes) 9,     10 

Telephone  AVar  in  Washington 7S,  232,  274,  345 

Telephone  War,   Not   a 275 

Telephone    Wires,     Right    to     Suspend,     Across 

Streets   260 

Telephoned  Telegraph  Messages  260 

Telephones,    Extension    23 

Telephones  in   Farming  Sections    345 

Telephones  for  Fergus  Falls,  Minn 93 

Telephones  for  Schools 260 

Telephones,   Slot,   in  Chicago 218.  331 

Telephonic   Apparatus,    Victor.      Illustrate«l.  .37.  149 

Telephony  Abroad.     Illustrated 

51.  65.  93,  107,  121.  134. 

14S,  162.  191.  204,  205,  219.  233,  234.  246.  247, 
260.     289,     302.     316.     330.     344,     345,     359,  373 

Telephony  and  Fire  Protection 345 

Telephony   in   Great   Britain,   Municipal.  . .  .233,  234 
Telephony  in  Great  Britain.     By  AV.  H.  Preece.   oOi 

Telephony,  Independent,  in  Canada 121 

Telephony,   Independent,   for  Large   Cities.     By 

H.   M.   Fisk    134 

Telephony,  Independent,  at  the  Trans-Mississippi 

Exposition.     Illustrated 36,     37 

Rico 134 

Telephony,  Independent,  in  Texas 232,  233 

Telephony  in  Sweden.     Illustrated 107 

Telephony  in  New  Zealand 162 

Telephony  in  Russia    65 

Tesla   Demands  an  Apology    296 

Tesla  Desci'ibes  His  Investigations oOl 

Tesla's  Fears   332 

Tesla  and  Job   305 

Tesla's    Romances    332 

Testing  and  Inspection  of  Motors  and  Car  Equip- 
ments by  Street-railway  Companies.  By  l«Yed- 
erick  D.  Perkins.  (American  Street  Railway  As- 
sociation)     1S6,   187,   191,  192 

Texas,   Independent,   Telephony  in 232,  233 

Thomas,  J.  M.,  President.    Portrait 1 

Three-phase  Transmission  for  Railway  Work  in 

Dubhn    8 

Three-phase  Work  in  the  Merrimac  Valley.  Il- 
lustrated     173 

Tile  Bolt  and  Lock  (Western  Electric).  Illus- 
trated    .' 347 

Time  Recorder,  Chicago.    Illustrated 220,  221 

Time    Switch,    Automatic    Electric    (Cleveland 

Electric  Company).     Illustrated 81 

Timing  Telephone  Messages 204 

Toll-line     Systems,     Home-station     Switchboard 

for.    By  H.  P.  Clausen.    Illustrated 50 

Toll-line    Systems,    Interconnecting.      By    H.    P. 

Clausen.    Illustrated  102 

ToU-hne  System.  Williams'  Multiple.    Illustrated.  261 

Tonawanda-Buffalo  Electric  Railway 249 

Toronto  Telephone  Exchange,   Assessment  of..   358 
Toy  Engine,  Electric  (M.  Davis  &  Sons).     Illus- 
trated    291 

Toys  and  Novelties,  Electrical  (Cariisle  &  Finch). 

Illustrated   193 

Track-layers,  Sunday,  Encounter  a  Wreck 259 

Train  Lighting,  Car-axle 217 

Transformer  Economy.  By  W.  E.  Goldsborough. 
With  Discussion.  (National  Electric  Light  As- 
sociation)   39.  40,  45,  46,  47,  52,     53 

Transformer.  Moloney.     Illustrated 180 

Transformer,  Pittsburg.     Illustrated 249 

Transformer  Station,  Buffalo.  By  Orrin  B.  Dun- 
lap.    Illustrated    00.     61 

Transformers,  Alternating-current,  from  the 
Station  Manager's  Viewpoint.  By  W.  F. 
White.  (American  Institute  of  Electrical  En- 
gineers)     35,     38 

Transformers,  New  Lakon.    Illustrated 290 

Transmission,  Electric.  Concentration  of  Power 

by.    Illustrated 109 

Transmission,  High-voltage  Power.  By  Chas.  F. 
Scott.      Illustrated.      (American    Institute    of 

Electrical  Engineers) 

298,  299,  310,  311,  312.  332,  333.  338,  339,  340 

Transmission  Line,  Construction  of  an  SO-mile.  .  234 
Transmission,  Losses  in;  by  Belts  and  Shafts.  .  315 
Transmission,  Mechanicville  Electric  Power.     Il- 
lustrated    135,  136 

Transmission  Plant,  Power,  Canon  City-Cripple 

Creek    122 

Transmission  of  Power  Through  the  Air  Without 
Wires.     By  Prof.  John  Trowbridge 301 


Transmission  Plant,  Proposed  Electrical,  to  Fur- 
nish Light,  Power  and  Heat  for  the  City  of 

Denver -5!) 

Transmission  of  Power,  Ijoug-distjiuco.  By 
Ernst  J.  Berg.  "With  Discussion  (Ohio  Elec- 
tric Light  Association) 189,  102,  1 1)3 

Transmission,  Power,  Mr.  Berg  on.     (Commiiui- 

cation)    129 

Transonission,    Snoquaimie    Falls.      Illnstrated .  . 

99,  100,  290,  291 

Trans-Mississippi     Exposition,     Illumination     of 

the.     Illustrated    15,  16.   17.   IS,     19 

Trans-Mississippi  Exposition,  Independent  Tele- 
phony at  the.     Illustrated 36,     37 

Trans-AIississippi  and  International  Exposition, 
Electric  Service  Plant  at  the.     Illustrated.  ..  . 

43,    44,   45,     46 

Trans-ilississippi  and  International  Exposition, 
United  States  Government  at  the.     Illnstrated. 

57,  58,     59 

Trans-Mississippi   and    International   Exposition, 

The  Telegraph  at  the.     Illustrated S5,  SO,     S7 

Trans-Mississippi   and    International   Exposition. 

Illustrated 113,  114 

Trans-Mississippi  and  International  Exposition, 
Modern  Central-station  System  at  the.  Illus- 
trated    141,  142.  143 

Trans-Mississippi  and  Interm^tional  Exposition, 
Pei'sonal    Exhibit    of    Bion  J.  Arnold  at  the. 

Illnstrated   1S5 

Transportation  of  Troops,  Electrical.  Illus- 
trated    1S4 

Transmitter  Arm,  New  Gordon.     Illnstrated...   291 

Transmitter,  New  Chicago.     Illustrated 233 

Trees  Which  Draw  Lightning 353 

Trolley   Car,    Snowbound   on  a 315 

Trolley   Circuits,    Stationary   Motors   on.  . .  .259.  301 
Trolley.  Electric,  Steam  Locomotives  Supplanted 

by.     By  Orrin  E.  Dunlap.     Illustrated 130,  131 

Trolley  Franchises  in  New  Jersey,  Value  of.  ..  .   171 

Trolley  Line,  Proposed  Submarine 82 

Trolley  Lines,  Chicago,  Innovation  on.  Illus- 
trated      281 

Trolley  and  Steam  Competition  at  Niagara 166 

Troops,  Electrical  Transportation  of.  Illus- 
trated      184 

Trowbridge,  Prof.  John.    Transmission  of  Power 

Through  the  Air  Without  Wires 301 

Turner,  JI.  E.   (Some  Suggestions  Relative  to  De- 
termining the  Cost  of  Electric  Supply).  143.  144,  151 
Turntable.  Modern  Roundhouse.     Illustrated....   115 

Turrets,  Warship,  Electrical  Operation  of 273 

Tutt,  Mrs.  Iva  E.    Portrait 183 

Two-liundred-and-twenty-volt        Enclosed        Are 

Lamp  (General  Electric).     Illustrated 31S 

Two-wire  Distributing  Systems  and  Lamps,  200- 
240  Volts.  By  John  W.  How^ell.  (American 
Institute  of  Electrical  Engineers) 60,     61 

Underground  Electric  Railway,  Anotlier,  for  Lon- 
don         66 

Underground  Railways,  London,  Ventilation  for.   245 

United  States  Government  at  the  Trans-Missis- 
sippi and  International  Exposition.  Illustrated. 
57,  58,     59 

United  States,  Island  Possessions  of  tlie,  Electri- 
cal Development  in  the   231 


United  States  Mail,  Carrying,  on  luterurban  and 
Street  Railwaj'S.  By  W.  S.  Dimmock.  With 
Discussion.  (American  Street  liailway  Asso- 
eiationV '. ". ..205,    206.  207 

irnitcd  States,  Submiirine  Cables  of  the.  By 
Maynard   S.   Bird.      (Communication)........  357 

Van    Horn.   Burt.      I^ortrait    131 

\'an  Nordeu,  C.    (Failure  of  Water  Power  on  the 

Pacific  Coast) 129 

Vehicles,  Electric,  American  Style  of,  to  be  Man- 
ufactured  in    France    -  -  -  217 

Ventilation  for  London  Underground  Railways.-.   245 

Victor  Telephonic  Apparatus.     Illustrated 

37,    149.    190,  191 

Victor  Telephone  Manufacturing  Compauy's  Ex- 
hibit at  the  Convention  of  the  Independent  Tele- 
phone Association.      Illustrated    21,     22 

Volunteer   Engineers    (War   News).  .24,    35,    63,  105 

Volunteers,  Signal-service,  Release  of 155,  211 

Vulcan,  Repair  Ship  (War  News)    105 

Wagner,  Herbert  A.  (General  Distribution  from 
Central  Stations  by  Alternating  Cun-ents.  Il- 
lustrated)     72, 

73,  74.  75.  100.  101,  102,  115,  116,  117,  137,  138,  161 
Walbank,   W.  McLea.     (Cost  of  Electric  Power 
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Walker  Companv,  Westinghouse  Company  Ab- 
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AVar,  Electrical  and  Engineering  Work  in  the 
Navy  During  the.     Bv  W.  D.  Weaver.     (New 

York  Electrical  Society) 352,  353 

War.  Engineers  in  the   343 

War,  End  of  the 105 

War   Heroes  of   the   Chicago  Edison   Company, 

Complimentary  Dinner  to.      Illnstrated.  ;  .225,  226 
AVar,  Spanish-American,  The  Use  of  Electricity 
in    the.      By    Thomas    G.    Grier.      Illustrated. 
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War  News.     Ulusti-ated   
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War  witli  SjKiin,  Performance  of  Electrical  Appa- 
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Roller.     (New  York  Electrical  Society).  ..  .366,  367 

AVashington.  Telephone  War  in 78,  232,  274,  34o 

AA'ater  Motor,  America  (Rosenberg).  Illus- 
trated      220 

Water  Power  on  the  Pacific  Coast,  Failure  of. 

By  C.  Van  Norden.     (Communication) 129 

AA''ater  Power  on  Pacific  Coast,  Failure  of.     By 

John  S.  Eastwood.     (Communication) 108,  109 

^\''ar-time  Sensation.  Another    11 

Washington,  Electric  Lighting  in 262,  34S 

Washington.  Electric  Power  for  ., 348 

Watson,    Henry   M.     Portrait    128,  129 

Weather  Bureau,  Work  of  the 333 

Weather  Forecasting,  Telegraphy  in.    Illustrated. 

368,  369 

AVeaver,  W.  D.  (Electrical  and  Engineering 
AA''ork  in  the  Navy  During  the  AA^a.r) 352,  353 


Western  Electi-ic  Company's  Tile  Bolt  and  Lock. 

Illustrated   347 

Western  Meetings  of  the  American  Institute  of 

Electrical  Engineers   343 

Western  Telephone  Construction  Company.  Il- 
lustrated  .4,   5.     36 

Avcstern  Telephone  Construction  Comjiany,  New 

ilanagement  of  the.     Portraits 9 

AA'estorn  Electric  Company's  Heater.  Illus- 
trated    220 

AA'estern  Electric  Company's  Lap-welded  Speak- 
ing Tube.     Illustrated 18U 

A\''estern  Society  of  Engineers 145 

AVestern  Union  Report   228 

AA^est    Indies,    Cable    Communication    with    the 

{Wax  News)   63,  66,  77,  105,  108 

AA'est  Indies,  Electrical  Novelties  for  the 123 

AA'estern  Electrical  Supply  (Company's  New  Tele- 
phone Battery.     Illustrated 247 

AVeston  Electrical  Instrument  Company  at  tlfe 
Trans-Mississippi  and  International  Exposition. 

Illustrated 114 
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AVheels,  An  Electric-light  Plant  on.     Illustrated.     31 
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Premium  on   175 

W'hite,  W.  F.     (Alternating-current  Transformers 

from  the  Station  Manager's  A'iewpoint).  . .  .35,  -  38 
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AV"illiams   Electric  Company's  New  Binding-  Post. 
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AVilliams  Electric  Compauy's  New  Non-infring- 
ing Automatic  Shunt.     Illustrated 275 

AA'illiams"  Magneto  Bell.     Illustrated 79 

AA'illiams'  Multiple  Toll-line  System.    Illustrated.   261 

AVillmar,  Mr.  Boyle's  AVork  in 124 

AVilson,  John  A.     Portrait 131 

AViiiidsor,  Ont.,  Telephone  Controversy  in 275 

AVireless  Telegraphy.  By  Arthur  A'^angban  Ab- 
bott. Illustrated.  (Chicago  Electrical  Asso- 
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AVireless  Telegraphy  in  France 374 
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the  Air.     By  Prof.  John  Trowbridge 301 
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Wood-working  ^lachinery,  Power  Consumed  by.  170 
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Wreck.   Sunday  Track-layei-s  Encounter  a 259 

AVright  Discount  JNIeter.     Illustrated 304 

AViU'ts.  Alex.  J.  (Lightning  and  Lightning  Ar- 
resters)    315 

X-ray  Apparatus  (Edison  Manufacturing  Ck>ni- 
pauy)  on  a  Hospital  Ship.    Illustrated.  ..  .150,  151 
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Zeco  Arc  Lamp  (Central  Electric  Company).  Il- 
lnstrated       347 
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President  J.  M.  Thomas* 

Judge  Thomas,  the  presiding  officer  of  the  Inde- 
pendent Telephone  association  at  the  Chicago 
convention,  has  been  an  earnest  and  consistent 
advocate  of  complete  and  effective  organization 
ever  since  the  movement  was  started.  His  se- 
lection as  president  at  the  Detroit  convention 
last  year  was  a  natural  result  of  his  prominence 
in  the  movement  and  a  fitting  recognition  of  the 
value  of  his  services.  He  became  interested  in  the 
independent  telephone  movement  just  before  the 
expiration  of  the  fundamental  Bell  patents,  and 
made  the  patent  situation  a  study  for  some  time 
before  becoming  financially  interested  in  the  build- 
ing of  exchanges.  He  has  always  been  convinced, 
he  says,  that  the  claim  of  the  American  Bell  for 
further  protection  under  its  microphone  patents 
was  intended  to  frighten  capital  and  weaken  oppo- 
sition. Judge  Thomas  believed  that  the  only  effective 
way  of  meeting  the  Bell  attacks  was  by  securing 
a  permanent  organization  of  the  inde- 
pendent interests,  and  he  accordingly 
directed  his  efforts  toward  bringing  about 
this  result.  As  it  was  largely  through 
his  influence  that  the  organization  was 
perfected,  a  brief  sketch  of  his  career  will 
prove  of  interest  to  the  general  public 
as  well  as  those  directly  engaged  in  tele- 
phony. 

James  Milton  Thomas  resides  in  ChilU- 
cothe,  Ohio,  and  is  40  years  of  age.  He 
is  a  native  of  Ross  county,  the  son  of 
Archibald  and  Mary  Norris  Thomas,  and 
was  born  on  April  24,  1858.  He  is  a  de- 
scendant of  Samuel  Thomas,  who  emi- 
grated to  America  in  1620  on  the  May- 
flower, and  settled  in  New  England.  His 
grandfather,  Samuel  Thomas,  and  grand- 
mother, Jane  Payne,  were  both  natives 
of  Maryland,  who  married  and  lived  in 
Virginia  until  1818,  when  they  moved  to 
Ohio  and  located  a  homestead  in  that 
part  of  Ross  county  which  is  now  in- 
cluded in  Pickaway,  and  is  known  as  the 
Deer  Creek  settlement.  Both  the  Paynes 
and  Thomases  are  of  Welsh  descent. 
Archibald  was  the  only  son  of  Samuel 
Thomas  and  Jane  Payne.  He  married 
twice,  his  second  wife  being  Mary  E. 
Norris,  the  mother  of  Judge  Thomas. 
Her  grandfather,  Arnold  Norris,  was  an 
officer  of  the  Revolutionary  army,  in 
which  other  relatives  also  served.  James 
Milton  was  the  sixth  of  nine  children 
born  to  Archibald  Thomas  and  Mary  E. 
Norris.  He  sprang  from  patriotic  and 
Puritan  ancestors,  brave  and  relrable  in 
the  military  service  of  the  country  and 
true  to  their  convictions  in  the  civil  serv- 
ice. He  worke/d  on  his  father's  farm 
and  attended  the  district  school  until  he 
was  17  years  of  age,  having  qualified  him- 
self in  the  meantime  for  teaching.  For 
three  years  thereafter  he  engaged  in 
teaching  and  in  1879  entered  the  Ohio 
Wesleyan  University  at  Delaware  with 
a  view  to  completing  his  scholastic 
education.  He  did  not  remain  for  the 
full  course,  but  resumed  teaching  at 
Clarksburg  and  at  the  same  time  pur- 
sued the  study  of  law  in  its  preliminary 
stages.  He  continued  his  legal  studies 
in  the  office  of  Judge  William  H.  Safford 
until  his  admission  to  the  bar  in  June, 
1884,  and  then  immediately  entered  upon  the 
practice  of  the  law  in  ChiUicothe.  Having  a 
good  knowledge  of  the  principles  of  law,  a  general 
acquaintance  in  the  community  and  the  full  con- 
fidence of  the  public  as  well  as  of  his  colleagues  at  the 
bar,  he  soon  built  up  a  profitable  practice,  which 
continued  to  increase  until  1893,  when  he  was  elected 
judge  of  probate.  Judge  Thomas  is  an  active  mem- 
ber of  the  Republican  party,  whose  candidate  he 
was  for  maj^or  in  1S85.  The  natural  Democratic 
majority  was  too  great  to  be  overcome,  but  he  suc- 
ceeded in  reducing  it  about  one-half.  He  was  mar- 
ried October  18,  1887,  to  Miss  Flora  E.  Wayland, 
whose  father  is  a  merchant  of  ChilUcothe.  Four 
children  are  the  offspring  of  this  marriage:  William 
A.,  Julia  E.,  Lulu  W.  and  Virginia  E.  His  mem- 
bership, with  that  of  his  family,  is  in  the  First  Pres- 
byterian Church  of  ChilUcothe.  The  only  fraternity 
or  benevolent  society  to  which  he  belongs  is  the 
Order  of  Elks,  and  in  this  he  is  prominent. 

Judge  Thomas  is  universally  popular,  and  he 
stands  very  high  socially.  Concerning  his  profes- 
sional standing  a  prominent  judge  said:  "Judge 
Thomas  has  good  education  and  fine  intellect.  Fie 
has  a  good  legal  mind,  is  well  versed  in  the  prin- 
ciples of  the  law,  is  a  very  good  trial  attorney,  quick 


to  discern  the  strong  points  in  his  case  and  careful 
to  avoid  those  that  endanger  it;  is  a  fine  commercial 
lawyer,  but  is  more  than  a  commercial  lawyer — a 
universal  lawyer  is  more  appropriate.  He  is  a 
pleasant  speaker,  has  a  ready  command  of  language 
and  a  nice  discrimination  of  points.  In  his  present 
position  he  is  rendering  great  satisfaction,  being 
upright  and  thoroughly  honest,  and  his  judgments 
are   usually  satisfactory." 

Judge  Thomas  has  devoted  considerable  attention 
to  patent  law  and  litigation,  especially  in  its  bear- 
ing upon  the  telephone  situation. 


Electrical  Power  for  Irrigation. 

Proiessor  C  G.  Baldwin  o5  CJaremont.  Cal.,  has 
a  scheme  to  bring  electric  power  irom  the  mountains 
in  a  portion  of  Riverside  County,  there  to  be  sold 
at  a  low  rate  to  the  farmers  for  the  purpose  of  pump- 
ing water  from  wells,  thus  making  them  independent 
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of  water  companies  and  irrigation  districts,  from 
which  they  have  suffered  so  much  during  the  last 
few  years.  The  power  is  to  be  derived  from  four 
feeders  of  Mill  Creek  coming  in  from  the  north,  and 
together  measuring  last  year  at  lowest  water  over 
550  miner's  inches.  The  largest  of  these  streams 
flows  out  oi  the  Great  Meadow,  and  F.  E  Brown, 
the  well-known  engineer,  calls  it  "the  wettest  spot 
in  Southern  California."  One  rannel,  740  feet  in 
length,  is  completed,  and  it  is  the  only  one  on  the 
line.  The  survey  made  by  the  engineer,  W.  _H. 
Sanders,  last  fall  makes  the  gravity  line  four  miles 
and  a  half,  cut  upon  the  mountain  sides  at  an  eleva- 
tion of  7,300  feet  above  the  sea.  but  still  4,000  feet 
below  the  summit  of  Grayback.  The  fall  is  2,178 
feet  in  5,075.  The  power  house  will  be  located  upon 
a  piece  of  land  purchased  from  J.  R.  Akers,  who  ac- 
quired the  last  homestead  in  Mill  Creek  Canon.  Be- 
yond him  is  Uncle  Sam''s  reservation.  The  power 
house  will  be  some  four  miles  above  the  proposed 
new"  plant  of  the  Redlands  Power  company. 


Independent  Telephone  Convention. 

The  second  annual  meeting  of  the  Independent 
Telephone  association  of  the  United  States  is  sched- 
uled for  June  30th  and  July  ist  and  2d  at  the  Palmer 
House,  Chicago.  The  association  is  made  up  of 
representatives  of  the  independent  telephone  ex- 
change owners  and  managers  in  the  country.  It 
was  organized  in  Detroit  a  year  ago,  after  much 
discussion,  at  a  well-attended  meeting  of  telephone 
men  from  all  parts  of  the  country.  Tiie  constitution 
of  the  association  provides  for  the  protection  of  op- 
erators and  subscribers  of  independent  exchanges 
and  the  establishment  of  a  system  of  intercommuni- 
cation between  cities  and  villages,  with  a  reasonable 
charge  for  such  service.  Membership  is  limited  to 
those  actually  engaged  in  the  operation  of  independ- 
ent exchanges.  Provision  is  made  for  the  selection 
of  officers  and  committees,  and  their  powers  and  du- 
ties are  distinctly  stated.  A  salary  of  $2,500  a  year 
was  voted  for  the  president,  $1,000  a  year  for  the 
secretary  and  $750  a  year  for  the  treas- 
urer. The  actual  expenses  of  these  offi- 
cers are  also  paid  by  the  association. 

The  officers  of  the  associatio'-'  are: 
President,  James  M.  Thomas,  ChiUi- 
cothe, O.;  first  vice-president.  H.  C. 
Young,  Columbia,  Pa.;  second  vice-presi- 
dent, L.  K.  Hime,  Oskaloosa,  la.:  third 
vice-president,  Thomas  Fricker,  Ashta- 
bula, O.:  secretary,  W.  J.  Vesey,  Fort 
Wayne.  Ind.:  first  assistant  secretary,  G. 
W.  Beers,  Fort  Wayne,  Ind.;  second 
assistant  secretary,  D.  C.  Dow,  Cobles- 
kill,  N.  Y.;  treasurer,  L.  A.  Carr,  Dur- 
ham, N.   C. 

At  this  week's  convention  in  the  Palmer 
House  it  is  expected  that  the  sessions 
will  be  held  in  the  balcony  club-room, 
behind  closed  doors.  A  meeting  devoted 
strictly  to  business  is  anticipated,  but 
the  telephone  manufacturers  and  supply 
men  will  doubtless  be  well  represented. 


Pacific  Cable  Project. 

The  passage  by  an  overwhelming  ma- 
jority in  the. House  of  Representatives  of 
the  joint  resolution  for  the  annexation  of 
Hawaii  to  the  United  States  and  the 
probability  of  like  action  in  the  Senate 
have  caused  a  revival  of  interest  in  the 
bill  to  provide  for  telegraphic  com- 
muncation  between  San  Francisco  and 
Honolulu.  Interest  in  the  project  has 
also  been  stimulated  anew  by  the  intel- 
ligence that  the  Hawaiian  'Legislature 
has  granted  a  franchise  to  the  Pacific 
Cable  company  to  lay  and  maintain  tele- 
graphic communication  between  that 
country  and  Japan  and  China,  the  opera- 
tion of  the  franchise  being  conditioned 
on  favorable  action  by  the  Congress  of 
the  United  States  within  the  next  iS 
months  on  the  bill  now  pending  before  it. 
This  bill,  which  was  reported  from  the 
House  committee  on  interstate  and  for- 
eign commerce  by  Mr.  Bennett  of  New 
York  on  March  8th,  authorizes  the  post- 
master-general to  contract  with  the  Pa- 
cific Cable  company  for  the  payment  to 
that  company  of  not  more  than  $100,000 
a  year,  payable  quarterly  for  20  years, 
for  the  construction  and  operation  of  a 
submarine  cable  for  the  transmission  of 
messages  of  the  United  States  from  San  Francisco 
to  Honolulu,  and  thence  to  such  points  on  the 
coasts  of  Japan  and  China  as  the  company,  with 
the  approval  of  the  postmaster-general,  may  select. 
The  details  of  the  arrangement  contemplated  in  the 
bill  were  given  in  the  Western  Electrician  of  March 
loth  last.  The  friends  of  the  measure  are  not  hope- 
ful of  action  by  the  House  before  next  winter,  unless 
the  present  session  is  prolonged  to  a  date  consid- 
erably later  than  is  now  expected,  although  they 
are  strongly  of  the  opinion  that  the  work  of  estab- 
lishing telegraphic  communication  between  San 
Francisco  and  Honolulu  should  be  begun  as  soon 
as  annexation  takes  place,  and  vigorously  prose- 
cuted to  a  speedy  conclusion. 


The  new  copper  circuit  of  the  Postal  Telegraph- 
cable  company  between  Chicago  and  Los  Angeles, 
Cal.,  was  completed  on  June  8th, 


The  Sedalia  (Mo.)  Electric  Railway,  Light  and 
Power  company,  it  is  stated,  disposed  of  its  entire 
plant  to  an  eastern  syndicate  for  $350,000.  F.  W. 
Child  of  New  York  has  been  appointed  general  man- 
ager, with  headquarters  at  Sedalia.  The  company 
owns  15  miles  of  track,  one  park  of  40  acres  and 
another  of  120  acres,  while  the  lighting  plant  op- 
erates 160  arc  and  2,000  incandescent  lights.  Exten- 
sive improvements  are  to  be  made  at  once. 


WESTERN  ELECTRICIAN. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


The  Central-office  Equipment  of  a  Suc- 
cessful Independent  Telepiione 
Company. 

Bv  H.  P.  Clausen. 

The  central-office  equipment  built  for  the  Delmar- 
via  Telephone  company  of  Wilmington,  Del,  rep- 
resents one  of  the  most  complete  exchange  systems 
yet  constructed  by  a  manufacturer  not  controlled  by 
the  American  Bell  Telephone  company;  and  the 
writer  much  regrets  that  he  is  not  at  liberty  to  give 
a  complete  description  of  the  system,  especially  of 
the  specially  designed  circuits,  which  form  a  part  of 
the  installation.  How-ever,  it  is  hoped  that  the  fol- 
lowing brief  description  will  prove  of  some  value 
to  the  exchange  manager. 

Inasmuch  as  the  central-office  equipment  will  re- 


FIG.  I.       THE  CENTRAL-OFFICE  EQUIPMENT  OF    A    SUCCESS- 
FUL INDEPENDENT    TELEPHONE    COMPANY. — 
SWITCHBOARD. 

ctive  the  most  consideration,  no  reference  need  be 
made  to  the  outside  construction  work  other  than 
such  as  might  render  more  clear  certain  functions  of 
the  exchange  apparatus.  The  subscriber's  station, 
it  may  be  mentioned,  is  equipped  with  a  100- 
ohni  magneto  signal  receiver  and  a  magneto  signal 
transmitter,  which  is  wound  so  as  to  sound  its  own 
bell  when  operated  through  10,000  ohms  of  resist- 
ance. The  driving  gear,  of  course,  is  provided  with 
the  usual  automatic  shunting  arrangements,  nor- 
mally allowing  the  armature  winding  to  remain 
shunted  out. 

The  speech  transmitter  employed  is  of  a  type  in 
which  granulated  carbon  placed  between  two  car- 
lian  electrodes  serves  as  a  variable  resistance  me- 
dium; it  is  connected  in  series  with  the  primary 
winding  of  an  induction  coil  and  is  fed  by  two  cells 
of  sal-ammoniac  batteries. 

The  speech  receiver  is  of  the  well-known  horse- 
shoe type,  with  a  coil  wound  for  50  ohms  placed  on 
each  of  its  poles.  The  coils  are  connected  in 
series  with  the  75-ohm  secondary  winding  of  the 
induction  coil. 

Returning  to  the  central  office,  we  find  that  the 
switchboard  is  arranged  with  sufficient  circuit  ca- 
pacity for  allowing  an  increase  to  1,500  subscribers' 
drops.  The  present  switchboard,  as  it  stands,  is 
equipped  only  with  1,000  drops,  but,  as  is  shown  in 
Fig.  I,  the  wood  cabinet  is  provided  with  a  blank 
space  (at  the  left),  which  allows  the  installing  of 
another  lOO-drop  equipment,  without  necessitating 
the  installing  of  additional  cabinet  capacity.  How- 
tver,  when  it  is  desirable  to  add  200  or  300  drops 
the  wood  cabinet  must  be  extended  beyond  its  pres- 
ent limits. 

As  already  mentioned,  the  subscriber's  station  is 


Spring-jack,  the  shutter  when  recording  a  call  hang- 
ing before  the  line-jack  in  such  a  manner  that  the 
operator's  plug  cannot  be  inserted  into  the  jack 
without  restoring  the  shutter  to  its  normally  sus- 
pended position.  This  mechanical  self-restoring 
feature  is  positive  in  its  action,  and  obviates  entirely 
the  necessity  of  providing  a  complicated  spring-jack, 
which  is  required  with  an  electrically  restored  an- 
nunciator. 

There  are  in  the  complete  system  10  operators' 
positions,  and  each  section  is  provided  with  a  set 
of  12  circuit-changing  keys,  with  the  usual  operator's 
microphone  and  receiving  equipment. 

The  answering  of  a  call  is  done  in  the  following 
manner:  When  an  operator  inserts  her  answering 
plug  into  the  calling  subscriber's  line-jack  she  de- 
presses the  circuit-changer  lever.  This  act  cuts  her 
receiving  circuit  in  parallel  with  both  sides  of  the 
line.  On  receiving  a  response  as  to  the  caller's 
needs,  the  operator  proceeds  to  insert  the  calling 
plug  into  the  desired  subscriber's  line-jack,  and,  by 
imparting  a  slight  forward  movement  to  the  circuit- 
changing  lever,  the  local  signal-current  generator 
automatically  connects  its  circuit  to  the  tip  and 
sleeve  spring  of  the  calling  plug,  and  the  same  move- 
ment also  disconnects  the  tip  and  sleeve  spring  of 
the  answering  circuit  from  that  of  the  calling  cir- 
cuit. If  this  were  not  done,  the  calling  current, 
passing  in  a  derived  circuit  through  the  waiting 
subscriber's  receiving  telephone,  would  produce  an 
unpleasant  sensation;  moreover,  the  telephone  re- 
ceiver would  not  long  give  an  efficient  service  if 
the  calling  current  were  permitted  to  act  upon  it 
with    every   connection. 

The  statement  is  made  that  after  learning  the  call- 
er's needs  the  operator  proceeds  to  insert  the  calling 
plug  into  the  desired  subscriber's  jack.  This  is  not 
strictly  true.  Virtually  it  is  an  act  which  the  op- 
erator requests  another  operator  to  perform.  Every 
calling-plug  circuit  belonging  to  a  given  operator 
is  extended  to  every  third  operator's  position 
throughout  the  entire  system ;  therefore,  supposing 
w'e  have  a  1,000-capacity  switchboard  and  that  the 
lOO-drop  sections  are  lettered  A,  B,  C,  D,  E,  F,  G. 


^ifur^^- 


FIG.    3.       THE  CENTRAL-OFFICE  EQUIPMENT  OF  A    SUCCESS- 
FUL INDEPENDENT  TELEPHONE  COMPANY. — STORAGE 
BATTERIES    FOR  TRANSMITTERS  AND    RELAYS. 

H,  I  and  J,  the  D  operator  would  have  each  of  her 
calling  plugs  duplicated  at  three  other  operators' 
positions;  that  is,  the  calling  plugs  are  extended  and 
so  distributed  throughout  the  system  that  any 
desired  subscriber's  jack  may  be  reached  from  the 
D  operator's  position  by  means  of  the  transfer  cir- 
cuits and  order  wires  extended  as  shown  (Fig.  2) 
to  the  A,  G  and  J  operators.    As  will  be  observed, 
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equipped  with  a  hand-driven  magneto  electric  gen- 
erator; therefore  when  the  intending  user  desires  to 
be  placed  in  communication  with  another  telephone 
station  he  attracts  the  central-office  operator's  at- 
tention by  the  application  of  a  little  energy  in  revolv- 
ing the  generator  armature,  which,  in  turn,  generates 
an  electric  current  tliat,  on  passing  through  the  an- 
nunciator electro-magnet,  tends  to  release  a  normally 
suspended  shutter.  The  switchboard  annunciator 
employed  in  the  Delmarvia  switchboard  is  of  a  type 
in  which  the  indicating  shutter  is  horizontally  sus- 
pended   directly    before    the     metallic-circuit    line 


ihe  D  operator  may,  with  the  local  connecting  plug, 
call  any  telephone  station  on  either  the  C,  D  or  E 
section,  but  if  the  desired  station  terminates  in  any 
ether  section  of  the  system,  it  can  be  connected  only 
by  means  of  the  extended  calling-plug  circuit. 

Tlie  method  of  transferring  outlined  above  is  most 
fittingly  named  the  multiple-plug  system,  and,  as 
it  depends  on  the  theory  of  multipleing  the  calling 
instead  of  the  called  connections,  it  allows  of  a  con- 
siderable saving  in  the  first  cost  of  equipping  systems 
for  serving  2.000  or  3,000  subscribers.  In  the  nnil- 
tiple-plug  system  a  transferred  connection  calls  for 


the  attention  of  one  additional  operator,  whereas 
the  multiple-jack  switchboard  requires  but  one 
operator  to  complete  a  connection.  However,  it 
must  be  admitted  that  when  1,500  subscribers  can  be 
successfully  served  by  15  operators,  the  multiple- 
plug  plan  certainly  must  possess  features  not  thor- 
oughly understood  by  the  uninformed.  As  a  rul-? 
the  adverse  criticisms  have  mostly  been  more  or 
less  based  on  an  insufficient  knowledge  of  the  man- 
ner in  which  the  contested  points  are  being  met. 

As  every  calling  plug  of  a  given  operator's  set  is 
terminated  at  every  third  section  of  the  system,  some 
means  had  to  be  provided  for  aveiting  the  possibility 
of  a  transferred  connecting  plug  being  forgotten  and 
left  in  a  subscriber's  jack,  even  after  the  correspond- 
ing answering  plug  had  been  removed  from  the  call- 


FIG.    4.       THE  CENTRAL-OFFICE  EQUIPMENT  OF  A    SUCCESS- 
FUL     INDEPENDENT    TELEPHONE     COMPANY.  —  MOTOR- 
GENERATOR  FOR  CHARGING    STORAGE  BATTERIES. 

er's  jack,  and  the  connecting  plug  ordered  restored 
to  its  normal  position.  Such  a  condition  of  circuits 
Avould  not  necessarily  result  in  "hanging  up"  the 
subscriber's  circuit,  for  an  incoming  call  would  still 
be  recorded  by  one  of  the  clearing-out  drops  be- 
longing to  the  operator's  set  from  which  the  transfer 
connection  originated,  and  If  that  particular  set  of 
local  interconnecting  cords  happened  to  be  idle  when 
the  call  came  in,  no  harm  would  result;  but  in  case 
the  originating  operator,  after  ordering  cleared  a 
previously  transferred  connection,  attempted  to 
utilize  the  saine  interconnecting  set  for  another  con- 
nection, a  calling  current  sent  out  over  the  calling 
plug  would  pass  out  over  both  the  desired  sub- 
scribers' lines,  as  also  the  subscriber's  line  previously 
ordered  cleared.  This,  of  course,  would  result  in 
an  endless  confusion.  However,  such  a  condition 
cannot  unintentionally  be  produced  in  the  Delmarvia 
company's  switchboard. 

For  the  purpose  of  explaining  the  operation  of 
the  visual  signaling  system,  we  will  divide  the  10 
sections  of  switchboard  into  four  districts,  as  shown 
by  Fig.  2.  Though  every  loo-section  Is  equipped 
with  apparatus  exactly  similar  in  operation,  we  will 
select  the  D  operator's  position  as  a  basis  for  our 
description.  The  answering  plug.s,  i  to  10  inclusive, 
when  in  their  respective  socket  seats,  normally  tend 
to  keep  closed  the  circuit  of  a  spring  contact  on 
which  they  rest.  The  calling  plug  of  the  local 
switchboard  has  no  provisions  for  a  spring  contact, 
but  the  extended  calling  plugs  at  A,  G  and  J  each 
have  a  normally  open  spring  contact,  which,  with 
the  removal  of  a  plug,  Immediately  closes  the  relay 
circuit  to  wdiich  the  corresponding  answering  plug 
on  the  D  section  normally  forms  a  closed  path.  The 
D  transfer  system  depends  on  the  operation  of  three 
separately  controlled  relays,  and  their  office  is  to 
onen  and  close  the  circuit  of  three  independent  pairs 
of  lamp  signals. 

As  wnll  be  observed,  the  switchboards  are  divided 
into  color  districts;  that  is.  the  A,  B  and  C  district 
is  red.  D.  E  and  F  blue.  G,  H  and  I  green,  and  the 
J  district  is  yellow.  The  different  colors  are  em- 
ployed for  the  purpose  of  avoiding  the  confusion 
v\'hich  is  had  when  reference  letters  or  figures  are 
used.  As  mentioned  before,  there  are  two  lamps 
to  each  signal  circuit  between  the  D  operator  and 
the  A,  G  and  J  transfer  operators.  Following  the 
general  plan,  the  D  operator  would  have  three  lamps 
as  follows;  First,  red  lamp  from  A;  second,  green 
lamp  from  G,  and  third,  a  yellow  lamp  from  T. 
Now  the  A  operator  has  but  one  blue  lamp  from  D, 
as  G  and  J  have  each  a  blue  lamp  also.  Following 
the  general  description,  it  may  easily  be  observed 
that  the  instant  a  green  lamp  Hshts  upon  the  D 
switchboard  the  operator  Immediatelv  recognizes 
the  signal  as  originating  at  the  G  switchboard,  and, 
vice  versa,  a  red  signal  exoosed  on  either  section 
of  the  transfer  switchboards  at  once  indicates  its 
source. 

Bearing  in  mind  the  foregoing  plan,  we  will  as- 
sume that  the  opeiator  D  receives  a  signal  on  drop 
No.  3=;o.  Picking  up.  sav.  the  No.  4  answering  plug 
(which  act  opens  the  relay  soring  contact),  she  in- 
serts the  plug  into  the  caller's  iack.  thus  restoring 
the  shutter,  and,  bv  depressing  the  clrcuit-changimr 
lever,  she  learns  that  a  communication  is  desired 
with  the  subscriber's  station.  No.  850.  Pressing  the 
order-wire  button  wdilch  connects  with  the  receiver 
of  the  sixth  operator  to  her  right  (JV  she  makes  the 
follow^ing  request,  "4  D,  No.  890."     Even  while  mak- 
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ing  the  request  for  a  connection,  the  D  operator 
throws  her  circuit-changing  lever  over  to  a  point 
for  ringing  out  over  the  caUing  plug,  which,  of 
course,  should  test  open,  but  the  moment  the  J  op- 
erator inserts  the  No  4  D  plug  into  the  jack  No. 
850,  the  buzzer  in  the  D  operator's  generator  circuit 
will  soundj  thus  informing  the  D  operator  that  the 
connection  has  been  completed. 

In  case  the  D  operator  misunderstood  the  order 
and  began  to  remove  another  plug  than  the  one 
ordered,  a  checking  signal  would  immediately  have 
lighted  up  on  both  the  originating  and  the  transfer 
section,  thus  requiring  the  former  operator  to  repeat 
the  order  and  the  latter  to  restore  the  wrongly  re- 
moved plug  to  its  socket,  but  if  the  No.  4  D  plug 


FIG.    5-       THE     CENTRAL- OFFICE      EQUIPMENT     OF     A     SUC- 
CESSFUL   INDEPENDF.NT    TELEPHONE      ':OMPANY. — 
CABLES  ON  BACK  OF  DISTRIBUTING  BOARD. 

■  had  been  removed  as  ordered,  no  lamp  would  have 
been  lighted. 

After  inserting  the  extended  calling  plug  into  the 
No.  850  line-jack,  the  transfer  operator  has  no  means 
provided  for  allowing  her  to  "cut  in"  on  that  par- 
ticular circuit,  and  a  request  for  connection  with  the 
line  would  be  met  with  the  usual  "busy"  response. 
On  learning  by  test'ing  that  a  conversation  has  been 
concluded,  the  originating  operator  restores  the 
answering  plug  to  its  socket,  which  closes  the  relay 
circuit,  and  simultaneously  lights  a  yellow  and  red 
signal  lamp,  located  respectively  on  the  D  and  J 
sections,  thus  automatically  instructing  the  J  op- 
erator to  reseat  the  No.  4D  transfer  plug,  and  giv- 
ing the  D  operator  a  means  for  observing  whether 
the  instruction  has  been  obeyed. 

Another  interesting   departure  of  the   Delmarvia 


FIG     6.       THE     CENTRAL-OFFICE     EQUIPMENT     OF     A     SUC- 
CESSFUL'INDEPEN  DENT    TELEPHONE    COMPANY. — 
DISTRIBUTING  BOARD. 

system  is  the  method  adopted  for  enabling  the  chief 
operator  to  constantly  observe  the  amount  of  work 
done  by  the  operators  under  her  charge,  and  also 
their  promptness  in  answering  incoming  calls.  The 
annunciator  shutter  of  every  line  drop  is  arranged 
with  a  normally  open  contact  spring,  which  connects 
with  a  relay  circuit  common  to  every  individual  100- 
drop  section,  and  when  an  incoming  call  releases 
the  shutter  the  relay  circuit  is  completed,  with  the 
result  that  a  white  pilot  lamp  placed  before  the  op- 
erator lights  up  at  the  same  instant  with  a  corre- 
sponding lamp  located  on  the  chief  operator's  desk. 
Therefore,  if  for  any  reason  ati  operator  fails  to 
quickly  answer  a  recorded  call,  it  is  at  once  per- 
ceived and  investigated  by  the  chief  operator. 

The  chief  operator's  desk  is  also  equipped  with 
order  buttons,  trunk  jacks,  an  operator's  distributing 
board  and  a  number  of  specially  designed  appliances 
common  to  such  equipments.  The  order  buttons 
are  provided  for  the  purpose  of  allowing  the  chief 
to  "cut  in"  and  listen  to  any  conversation  that  the 
operators  may  be  engaged  in.  The  trunk  jacks  are 
terminals  connecting  to  a  square  set  of  intercon- 
necting cords  and  circuit-changing  keys  placed 
alongside  of  every  regular  operator's  equipment. 
The  trunk-circuits  are  employed  whenever  the  chief 
operator  desires  to  be  connected  with  a  subscriber's 
circuit  for  the  purpose  of  communication  or  test,  as 
the  circumstances  might  demand.  Owing  to  the 
fact  that  a  satisfactory  operation  of  the  system  de- 
l^ends  on  every  transferred  connection  receiving 
immediate  attention,  and  inasmuch  as  every  oper- 
ator is  at  intervals  virtually  a  transfer  operator,  it 
v.as  considered  essential  to  arrange  the  chief  oper- 
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ator's  distributing  board,  wiiich  is  operated  as 
follows:  If  tile  G  operator  desires  to  leave  her  sta- 
tion temporarily,  she  asks  the  chief's  permission  for 
so  doing,  and,  on  giving  a  permission,  the  chief 
operator  plugs  the  G  operator's  order-receiving  wife 
o\-cr  and  into  connection  with  either  the  F  or  H 
operator's  circuit.  Therefore,  any  orders  made  on 
the  G  order  wire  will  be  attended  by  the  operator 
to  whom  the  order  wire  has  been  transferred. 

The  transmitters  and  relays  are  supplied  with 
current  by  two  cells  of  storage  batteries,  which 
are  so  connected  that  while  one  cell  is  being  dis- 
charged the  remaining  cell  may  be  left  in  the  charg- 
ing circuit.  Fig.  3  indicates  the  manner  in  which 
the  batteries  have  been  set  in  relation  to  the  trans- 
mitter and  relay  switches.  Fig.  4  shows  the  motor- 
generator  which  supplies  the  charging  current  for 
the  storage  batteries  and  also  the  alternating  current 
required  for  operating  the  subscribers'  bells.  The 
primary  side  of  the  motor-generator  is  w-ound  for 
220  volts  and  the  secondaries  are  wound  for  giving 
two  currents — an  alternating  current  at  75  volts  and 
a  direct  current  at  eight  volts.  The  eight-volt  cir- 
cuit, wjiich  is  used  for  charging  the  storage  batteries, 
is  equipped  with  an  automatic  cut-out  which  opens 
the  charging  circuit  whenever  the  primary-current 
supply  is  discontinued.  The  primary  circuit  is  also 
equipped  with  an  automatic  cut-out  arrangement, 
as  is  shown  in  Fig.  4  to  the  left  of  the  machine. 

The  apparatus  shown  below  the  table  in  Fig.  .3 
is   used    for   supplying   the   alternating   current    for 


FIG.     7.        THE     CENTRAL-OFFICE     EQUIPMENT      OF     A     SUC- 
CESSFUL INDEPENDENT  TELEPHONE  COMPANY. — 
DISTRIBUTING  BOARD. 

linging  the  subscribers'  bells  whenever  the  motor- 
generator  is  temporarily  cut  off. 

Regarding  the  distribution  of  the  wires  which 
connect  the  switchboard  with  the  underground 
cable-heads,  it  may  be  said  that  the  problem  has 
been  well  met.  The  underground  cables,  it  will  be 
observed  (Fig.  5),  enter  the  distributing  room 
through  an  opening  in  the  vault  at  the  left  and  con- 
nect to  the  cable-heads,  which  in  turn  are  connected 
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Independent  Telephone  Manufacturing 
Interests  in  Chicago. 

The  Independent  Telephone  association  could 
have  selected  no  more  appropriate  place  in  which 
to  hold  its  con  -enlion  than  Chicago,  as  this  city  is 
the  center  of  the  most  important  field  that  is  being 
developed  by  the  anti-Bell  companies  and  is  the 
home  ot  the  largest  manufacturing  interests  iden- 
tified with  the  independent  movement.  There  arc 
four  large  establishments  in  this  city  whose  output 
is  larger  than  the  combined  product  of  the  four 
largest  independent  telephone  n  anufacluring  com- 
panies of  the  country  outside  of  Chicago.  This 
fact  of  itself  shows  the  importance  of  this  section 
of  the  country  to  the  independent  movement.  There 
are,  of  course,  many  other  establishments  in  Chi- 
cago which  would  be  considered  large  plants  in 
any  other  place,  but  their  lelative  importance  is 
diminished  by  comparison   with   their  neighbors. 

Since  the  independent  movement  was  started 
those  engaged  in  the  manufacture  of  telephone  ap- 
paratus have  made  remarkable  progress,  not  only 
in  the  number  of  instruments  turned  out,  but  in  the 
quality  and  character  of  the  equipments.  There 
have  been  marked  improvements  in  the  design  and 
workmanship  as  well  as  the  material  entering  into 
the  construction  of  switchboards  transmitters,  re- 
ceivers and  fittings,  and  it  is  of  course  acknowl- 
edged that  the  experience  gained  in  line  construction 
has  raised  the  standard  of  service  materially. 

While  all  these  improvements  have  been  going 
on  the  development  and  expansion  of  the  business 
have  progressed  far  beyond  the  expectation  of  the 
pioneers  in  the  movement.  It  would  be  impossible 
to  make  a  fair  estimate  of  the  amount  of  money  in- 
vested, the  number  of  equipments  installed  or  the 
number  of  subscribers  now  being  served  by  the 
independent  companies  of  the  country,,  but  some 
idea  may  be  gained  of  the  present  condition  of  the 
industry  in  Chicago  from  a  perusal  of  the  appended 
sketches  of  representative  manufacturing  companies 
and  an  e.xamination  of  the  illustrations  presenting 
views  of  the  leading  factories  of  the  city. 

American  Electric  Telephone  Company. — Two 
views  in  this  company's  large  factory  at  171-173 
South  Canal  street,  Chicago,  are  presented  here- 
with. The  American  company  is  one  of  the  most 
important  in  the  independent  telephone  manufactur- 
ing field,  and  claims  that  over  100,000  of  its  instru- 
ments are  in  use  in  500  exchanges.  The  president 
of  the  company,  Mr.  P.  C.  Burns,  is  one  of  the  best 
known  men  in  the  business.  One  of  the  largest  of 
the  exchanges  installed  by  this  company  is  that  at 
Kalamazoo,  Mich. 

It  is  safe  to  say  that  there  are  many  people  who 
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to  the  distributing  board  by  means  of  the  some- 
what smaller  cables  shown  to  the  right  of  every 
cable-head.  Referring  to  Fig.  6,  we  have  a  view 
of  the  switchboard  or  test  side  of  the  distributing 
board.  The  wires  coming  from  the  cable-heads  are 
connected  to  the  opposite  side  of  the  board,  where 
are  also  placed  the  strong  current  arresters  and 
fusible  cut-outs.  The  two  sets  of  terminals  are  con- 
nected together  by  means  of  "jumper"  wires 
threaded  through  the  distributing  frame  in  such  a 
manner  as  to  avoid  all  crossing  of  the  wires.  Fig.  7 
shows  a  somewhat  larger  view  of  the  board.  It  rep- 
resents a  300-line  section  and  is  four  feet  4V2  inches 
long,  that  is  I7y:>  inches  per  100  metallic-circuit  lines. 


hear  of  the  American  Electric  Telephone  company 
through  its  large  number  of  salesmen  who  do  not 
realize  the  full  extent  of  the  business  done  by  this 
prosperous  institution.  President  P.  C.  Burns  re- 
cently gave  the  information  that  the  company  has 
ncnv  employed  in  its  Chicago  factory  as  many  as 
150  hands  and  indirectly  in  Cleveland  as  many  as 
So  hands,  and  there  are  at  present  in  active  work 
on  the  road  eight  traveling  salesmen.  Roughly  es- 
timating, the  company  turns  out  on  an  average  100 
telephones  and  150  drop  switchboards  a  day,  to  say 
nothing  of  a  large  volume  Of  miscellaneous  appli- 
ances employed  in  telephony.  It  is  claimed  by  the 
management   of  the   American    Electric   Telephone 


WESTERN  ELECTRICIAN. 


July  2,   189S 


company  that  its  present  business  is  so  large  that 
were  it  investigated  and  comparisons  made,  the  re- 
sult could  not  fail  to  be  a  surprise  to  many,  even 
to  the  "knowing  ones." 

Stromberg-Carlson  Teleplione  Manufacturing 
Coinpauy. — The   oltices    and    factory    oi   this    com- 


The  factory  and  offices  are  equipped  with  their  own 
electric-light  plant,  using  a  200-light  C.  iX  C.  ma- 
chine. The  numerous  depaitments  are  connected 
with  an  S.-C.  intercommunicating  telephone  system. 
The  entire  plant  is  run  systematically,  every  part 
of  the  apparatus  being  made  under  the  direct  super- 
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pan>  occupy  tlie  second  and  fifth  tloors  of  the  Dunn 
building,  Jackson  boulevard  and  Clinton  street, 
Chicago.  On  the  second  Hoor  are  the  offices  and 
Pack  of  them  the  main  factory,  but  the  switchboard 
assembling  room  and  testing  department  are  on  the 
fifth  Hoor.  One  of  the  cuts  shows  the  main  part 
of  the  machinery  department  as  seen  from  the  door 
leading  from  the  otfices.  Here  the  receiver  heads, 
generator  armatures  and  fields  and  all  cast  parts 
are  turned  down  and  milled  into  proper  shape  on 
the  lathes  and  heavy  milling  machines.  The  gen- 
erator armatures  and  coils,  when  fitted,  are  taken 
to  the  winding  room,  where  they  are  first  well  in- 
sulated and  then  wound  with  silk-covered  magnet 
wire  of  proper  size,  on  power  winding  machines 
attended  by  experienced  winders.  The  coils  are 
then  covered  and  thoroughly  tested  before  return- 
ing to  the  stock  room,  to  be  held  for  the  assembling 
department.  The  magnets,  after  the  steel  is  cut  to 
proper  length  in  the  machine  shop,  are  bent  into 
proper  shape  and  tempered  in  the  blacksmith  shop. 
The  transmitter  cases  and  all  parts  made  from  sheet 
metal  are  punched  out  and  formed  widi  spec.al  dies. 
All  of  the  special  screws,  binding-posts,  etc.,  are  here 
made  from  the  rough  rod  on  the  most  improved 
screw  machines.  When  the  brass  parts  are  in  readi- 
ness they  are  sent  to  the  nickel-plating  room,  where 
they  are  smoothly  polished  on  emery  and  walrus- 
hide  wheels,  etc.,  and  then  heavily  plated  and  buffed. 
After  all  the  parts  have  been  completed  they  are 
turned  over  to  the  assembling  department,  wdiere 
they  are  then  put  together,  each  man  or  gi'oup  of 
men  having  a  particular  part  to  make.  The  in- 
struments are  then  held  subject  to  orders,  when 
they  are  thoroughly  tested  and  accurately  adjusted 
according  to  the   requirements  oE  the  system  they 


vision  of  the  company,  while  the  greatest  care  is 
taken  that  the  most  detailed   part  is  the  very  best 
possible   production. 
Western   Telephone   Construction    Company  — 


Mr.  Keelyn  and  H.  C.  Dodge,  the  present  general 
superintendent  of  the  company,  which  met  with  the 
approval  of  conservative  and  influential  business 
men  wherever  presented.  It  provided  for  the  or- 
ganization of  independent  telephone-exchange  com- 
panies, and  so  successfully  was  it  carried  out  that 
the  movement  spread  with  rapidity  in  all  sections  of 
the  country.  The  system  of  promoting  the  work 
was  carried  on  along  the  following  lines:  First, 
lists  of  subscribers  to  the  new  telephone  service 
were  procured  at  desirable  points  for  a  term  of  from 
tliree  to  hve  years,  then  franchises  were  obtained 
and  stock  subscriptions  solicited  from  local  busi- 
ness men,  whose  identification  with  the  new  con- 
cern would  tend  to  strongly  entrench  it.  Infor- 
mation was  furnished  upon  the  cost  of  constructing 
exchange  systems,  the  cost  of  operation,  mainte- 
nance and  depreciation,  etc.,  based  iipon  accurate 
knowledge  of  these  matters  gained  from  experience 
with  Bell  interests.  Indefatigable  work  in  this  di- 
rection resulted  in  enlightening  the  citizens  at  nu- 
merous points  concerning  the  possibilities  for  the 
investment  of  capital  in  the  anti-B*ell  companies 
with  certainty  of  handsome  returns,  at  rates  for 
service  much  less  ihan  those  chaiged  by  the  monop- 
oly, and  the  awakening  in  subsciibers  of  widespread 
interest  in  the  benefits  to  be  derived  from  the  use 
of  apparatus  furnished  by  the  independent  manu- 
facturers. Naturally  a  large  demand  was  created 
for  apparatus  manufactured  by  the  Western  Tele- 
phone Construction  company  from  the  beginning 
of  its  organization.  The  company  from  the  start 
has  been  continually  increasing  its  facilities  for  the 
manufacture  o.f  high-grade  apparatus,  and  it  is  a 
remarkable  fact  that  the  records  show  that  never  at 
any  time  in  its  history  has  the  advancement  been  so 
rapid  as  during  the  last  two  or  three  months.  In 
that  time  large  additional  factory  space  has  been  pro- 
vided for,  and  several  thousand  dollars  invested 
in  new  and  improved  machinery.  The  company  oc- _ 
cupies  the  greater  part  of  the  building  in  wdiich  its 
factory  is  situated.  A  view  of  one  of  the  principal 
lloors  is  presented  in  the  illustration  on  the  next 
page.  Each  department  is  under  the  supervision  of  a 
competent  head,  and   facilities  are  at  hand  to  turn 
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This  corporation  was  organized  in  March,  ISQ3, 
as  a  result  of  the  etTorts  of  James  E.  Keelyn,  the 
original  promoter,  who  for  two  year^-j  prior  to  its 
organization  was  actively  engaged  in  securing  con- 
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are  contemplated  for.  All  the  switchboard  parts, 
after  having  been  formed  in  the  machine  department 
and  plated,  etc.,  are  sent  to  tlie  switchboard  de- 
partiTient,  shown  in  the  cut,  where  ihey  are  then 
assembled,  wired  and  tested  in  detail.  After  the 
instruments  are  completed  they  are  transferred  to 
the  shipping  room,  where  they  are  neatly  packed 
and   applied    to    their   proper    orders   and    shipped. 


trol  of  valuable  telephone  patents,  franchises  and 
rights  of  way,  and  arranging  for  the  manufacture 
of  apparatus.  This  foresight  on  Mr.  iveelyn's  part 
placed  the  new  concern  in  a  position  to  furnish 
telephone  equipments  that  would  enable  the  users 
to  enter  the  telephone  field  in  competition  to  the 
American  Bell  Telephone  company.  In  1*92  the 
details  of  a  plan  were  formulated  and  adopted  by 


out  high-grade  apparatus  adapted  to  meet  the  ac- 
quirements of  any  special  service  demanded.  The 
Western  apparatus  is  in  use  in  upwards  of  1,000 
e.Kchanges  and  toll-line  systems  in  the  United  S.ates 
alone.  Among  special  orders  of  recent  date  >s  one 
calling  for  special  toll-line  station  equipment  from 
the  Wisconsin  \  alley  Telephone  company  for  use 
at  its  junction  stations,  connected  by  over  2.000 
miles  of  copper  metallic  circuits.  The  largest  con- 
tract of  the  present  3'ear,  for  exchange  equipment, 
was  received  from  the  Newark  Telephone  company 
of  Newark,  N.  T..  calling  for  a  2,000-line  multiplc- 
tran.sier  switchboard  for  the  Newark  main  oenlral 
exchange,  whicli  with  branch  city  exchanges,  in- 
cluding the  Belleinont.  Belleville.  Roseville  and 
Ferry  street  offices,  comprises  a  total  capacity  of  up- 
ward of  3,100  lines,  and  will  make  this  exchange  the 
largest  independent  telephone  exchange  in  full  op- 
eration in  the  United  Slates. 

Sterling  Electric  Company. — The  factory  of  this 
company  is  located  at  71-73  West  Adams  street,  and 
is  conceded  to  be  an  important  addition  to  the  in- 
dependent telephone  industry.  The  comj:any  was 
incorporated  on  February  25th  for  the  purpose  of 
manufacturing  telephone  switchboards,  distributing 
boards,  inside  cable  terminals,  pole-top  cable  termi- 
nals and  a  protective  system.  The  business  aTairs 
of  the  company  are  taken  care  of  by  Frank  B.  Cook, 
vice-president  and  chief  engineer,  and  W.  E.  Doo- 
little,  secretary  and  general  manager.  The  goods 
manufactured  by  this  company  are  practically  the 
same  as  those  in  use  by  the  Bell  company  in  mod- 
ern exchanges.  The  Sterling  company  is  enabled 
to  do  this  by  reason  of  being  licensed  to  manufacture 
under  the  patents  of  its  engineer,  Frank  B.  Cook, 
who.  while  serving  in  the  capacity  of  chief  electrical 
engineer  for  the  Central  Union  Telephone  company, 
invented,  perfected  and  patented  the  devices  which 
the  Bell  company'  is  using,  and  which  he  licenses 
the  Sterling  Electric  company  to  use  as  well.  The 
Sterling  company's  apparatus  includes  its  standard 
switchboard,  made  in  sections  of  100  drops,  a 
distributing  board,  mounted  in  a  handsome  cabinet 
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to  the  right  or  to  the  left  of  the  switchlioard  proper, 
and  the  coiTibined  cable  terminal  and  jirotector,  the 
subscriber's  station  protector,  and  the  line  fuse, 
comprising  the  company's  complete  ]>rotective  sys- 
tem. This  system  has  the  indorsement  and  ap- 
proval of  the  National  Board  of  Fire  Underwriters. 
The  pole-top  cable  terminal  is  practically  a  her- 
metically sealed  outside  end  for  cables,  needing 
neither  platform  nor  boxing.  With  this  class  of  ap- 
paratus within  reach  independent  telephone  users  are 
placed  upon  an  equal  footing  with  the  Bell  company 
tc  give  identically  the  same  service,  and  with  the  ad- 


through  the  capital  all  the  existing  toll-line  systems. 
Extensions  will  be  made  until  every  subscriber 
for  an  independent  telephone  can  be  connected  with 
every  other  subscriber  within  the  slate,  thereby 
enabling  each  exchange  to  furnish  its  patrons  with 
a  service  much  more  important  than  any  heretofore 
existing  and  of  far  greater  value  than  it  contracted 
to  give. 

The  use  of  the  toll  lines,  as  they  nov/  exist,  covtir- 
ing  only  limited  areas,  has  far  exceeded  the  rosiest 
estimates  of  the  most  optimistic  of  promoters. 
What,  then,    shall   we  say  of  the  patronage   which 


Its  success  was  so  marked  that  in  the  four  years 
intervening  137  exchanges  have  been  erected,  com- 
prising all  of  the  county  scats,  as  weil  as  the  im- 
portant towns  within  the  state,  and  during  tliis  year 
the  movement  will  culminate  with  the  installation 
of  a  large  exchange  in  the  capital  city  and  the  con- 
nection of  all  the  exchanges  in  one  vast  state  system. 
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vantage  of  public  opinion  favorable  to  the  inde- 
pendent companies,  it  would  seem  that  the  inde- 
pendent field  is  destined  to  experience  a  large, 
substantial  and  increased  growth  throughout  the 
country  before  the  end  of  the  year. 


Independent   Telephone    Movement   in 
Indiana. 

By  George  W.  Beers. 

Much  has  been  accomplished  by  the  independent 
movement  in  the  way  of  extending  the  usefulness 
of  the  telephone  in  Indiana  during  the  last  four 
years,  instead  of  the  40  exchanges,  with  about  6,000 
subscribers,  and  practically  no  toll-line  service, 
which  comprised  the  telephone  system  of  Indiana 
at  the  expiration  of  the  underlying  patents,  we  now 
have  137  exchanges,  with  about  20,000  subscribers. 
and  not  less  than  5,000  miles  of  inter-town  lines. 

The  greatest  single  achievement  has  been  the  ob- 
taining of  a  franchise  and  the  commencement  of 
construction  by  the  Xew  Telephone  company  in 
Indianapolis.  It  has  frequently  been  asserted  by 
the  old  concerns  and  conceded  by  the  independent 
people  everywhere,  that  Indianapolis  would  be  ths 
"Atlanta"'  of  the  Bell  defense,  and.  now  that  their 
"yVtlanta"  has  fallen,  it  is  suggested  that  their  "  Ap- 
pomattox" is    not  far  off. 

The  New  Telephone  company  of  Indianapolffe  is 
the  most  robust  infant  yet  born  to  the  independent 
telephone  family.  It  is  in  the  hands  of  capable 
men  of  ample  means,  and  its  career  thus  far  is  an 
evidence  of  what  may  be  expected  of  it.  In  the 
face  of  the  most  violent  opposition  it  has  secured 
over  3,000  five-3'ear  contracts,  overcome  all  oppo- 
sition before  the  Board  of  Public  Works  and  City 
Council  and  succeeded  in  securing  a  fair,  intelli- 
gently drawn  franchise  for  25  years,  with  provisions 
for  renewal  for  a  like  term-  It  is  laying  conduits 
in  a  district  much  more  extensive  than  required  by 
its  franchise,  and  has  further  demonstrated  its  per- 
manency by  the  purchase  of  a  plot  of  ground  in  the 
business  center  of  the  city,  upon  which  it  is  erecting 
its  own  building  for  exchange  purposes  and  offices. 
It  will  be  the  first  of  the  independent  companies, 
and  one  of  the  few  exchanges  in  the  United  States, 
occupying  its  own  premises. 

The  time  for  experimenting  with  cheap  construc- 
tion and  inferior  apparatus  has  passed,  and  the  in- 
dependent plants  of  to-day  in  Indiana  are  employ- 
ing materials  of  quality,  and  performing  their  work 
in  a  manner,  not  excelled  anywhere  in  the  world. 
This  fact  is  emphasized  by  the  underground  con- 
struction in  Fort  Wayne  and  South  Bend,  where 
the  independent  telephone  companies  employ  the 
only  underground  construction  in  the  state  outside 
of  Indianapolis. 

Practically  the  same  gentlemen  who  own  and  con- 
trol the  Indianapolis  company  have  organized  the 
New  Long-distance  Telephone  company  of  Indiana, 
This  corporation  has  a  capital  of  $1,000,000  and  is 
under  contract  to  build  1,000  miles  of  lines  north, 
south,  cast  and  west  from  Indianapolis,  connecting 


will  be  attracted  to  the  lines  of  a  system  bringing 
within  speaking  distance  all  the  inhabitants  of  a  great 

state,  whereby  their  business  may  be  transacted, 
and,  in  a  measure,  their  social  functions  discharged? 
It  seems  to  me  that  the  future  of  this  long-distance 
movement  is  destined  to  occupy  a  position  in  the 
commercial  life  of  the  state  excelled  by  no  other 
interest. 

This  long-distance  service  must  be  equal  to  any 
of  its  kind.  In  order  to  accomplish  such  results, 
only  construction  of  the  most  substantial  character 
and  materials  and  apparatus  of  the  highest  quality 
will  be  employed  by  the  New  Long-distance  Tele- 


Telephone  News  from  the  Northwest. 

[From    tbe    Minneapolis    correspondent  ol    the    Wesiern    Elec- 
trician,1 

The  Northwestern  Telephone  Exchange  company 
held  it  annual  meeting  in  Minneapolis  last  week 
and  re-elected  the  old  board  of  officers.  The  capital 
stock  was  increased  $1,000,000.  The  stockholders 
have  agreed  to  take  and  pay  for  the  new  slock  in 
ratio  to  their  holdings  as  rapidly  as  the  company 
requires  funds  for  extensions.  The  toll-line  system 
is  to  be  extended  to  all  the  principal  cities  of  Min- 
nesota, North  and  South  Dakota.  The  Minneap- 
olis office  has  just  moved  its  exchange  to  the  new 
building  at  Third  avenue  South  and  Fifth  street. 
The  removal  completes  the  improvements  which 
have  been  in  progress  in  Minneapolis  for  a  year 
and  a  half,  and  which  cost  $300,000.  It  is  now  un- 
necessary to  ring  the  bell  to  get  "Central."  Taking 
down  the  receiver  notifies  her  by  a  small  lamp  on  the 
switchboard  becoming  alight. 

The  Cedar  Valley  Telephone  company  is  install- 
ing an  exchange  in  Traer.  la.  This  company  will 
probably  locale  an  exchange  in  Dysart   also. 

The  aldermen  of  Dubuque,  la.,  voted  to  give  each 
alderman  a  free  telephone.  One  of  them,  John 
Flynn.  by  name,  decided  that,  since  he  has  one  in 
the  office  which  he  does  pay  for,  his  constituents 
shall  have  the  use  of  the  new  one.  He  has  there- 
for asked  the  mayor  to  have  the  instrument  placed 
on  a  telegraph  pole  at  the  corner  of  Sixteenth  and 
Iowa  streets,  where  the  taxpayers,  who  will  have 
to  pay  the  rental,  can  have  access  to  it.  The  mayor 
has  declined  to  enter  into  contract  with  the  tele- 
phone company  for  the  instruments. 

The  Iowa  Telephone  company  will  construct  a 
telephone  exchange  at  Nevada,  la.,  at  once. 

The  Iowa  Telephone  company  will  build  a  toll 
line  from  Mount  Pleasant.  la.,  to  connect  with 
Swedesburg.  Olds,  VVayland  and  Winfieid. 

The  Mississippi  Valley  Telephone  company  will 
soon  have  its  exchange  in  working  order  in  Fort 
Madison,  la. 

The  Kendallville  and  Cresco  Farmers'  Telephone 
company  has  been  incorporated  at  Cresco,  la.,  with 
$360  capital   stock. 

The  Southern  Dakota  Telephone  company  is  pre- 
paring to  build  a  toll  line  from  Garretson,  S.  D., 
to   Dell   Rapids. 

The  town  of  Dysart,  la.,  has  granted  a  franchise 
to  the  Iowa  Telephone  company  for  an  exchange. 

There  is  considerable  complaint  at  Cresco,  la., 
over  the  way  that  the  Standard  Telephone  company 
nmtilated   shade  trees. 

The  Wisconsin  Telephone  company  has  about 
completed   its   long-distance    system   in   Wisconsin. 
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phone  company,  and  it  is  expected  that  a  general 
plan  relative  to  materials,  apparatus  and  construc- 
tion will  be  adopted  by  connecting  lines,  with  a 
view  to  uniformity,  solidity  and  excellence  of  serv- 
ice. 

The  real  use  of  the  telephone  in  the  United  States 
did  not  commence  until  the  expiration  of  the  origi- 
nal telephone  patents.  Up  to  that  time  the  field 
hand  been  only  partially  occupied.  The  first  new 
plant  in  the  state  of  Indiana,  with  40  instruments, 
was  erected  in  1894  by  the  writer  at  Decatur.  That 
exchange  has  now  grown  to  nearly  200  sul>scribers. 


and  can  now  talk  with  all  parts  of  the  state  over  its 

own  wires.  The  company  has  just  established  a 
new  exchange  at  Stanley,  Wis.,  which  is  flourishing. 
The  Sunset  Telephone  and  Telegraph  company  is 
preparing  to  place  its  wires  in  Seattle,  Wash.,  un- 
derground. The  work  will  cost  about  $50,000,  and 
it  is  expected  to  take  about  eight  months. 

It  has  been  reported  the  Mississippi  "Valley  Tele- 
phone company  had  withdrawn  from  Minneapolis, 
but  the  report  is  denied.     The  company  has  laid  a 

[Continued  on  fage  5.] 
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had  been  unable  to  trace  any  single  case  in  which 
the  apparatus  would  have  been  specially  useful,  or  in 
which  an  operation  would  have  been  carried  out 
more  successfully  by  the  use  of  the  apparatus. 
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The  use  of  the  Rontgen  rays  in  military  surgery 
has  risen  to  the  dignity  of  a  parliamentary  inquiry 
in  England.  The  question  came  up  last  month  in 
the  House  of  Commons,  when  General  Russell 
asked  the  government  what,  if  any,  provision  had 
been  made  for  X-ray  surgical  examinations  in  the 
British  army.  Mr.  Brodrick,  in  answer,  stated  that 
the  Rontgen-ray  apparatus  is  very  difficult  to  adapt 
for  field  service,  and  was  not  carried  with  the  field 
army  in  the  recent  operations.  From  the  returns 
the  medical  authorities  do  not  consider  that  there 
was  a  single  case  in  which  life  could  have  been 
saved  by  the  use  of  the  apparatus.  Two  sets  are 
now  in  Egypt,  and  one  more  will  be  sent  out  shortly. 
Two  have  been  adapted  as  far  as  possible  for  field 
service,  and  one  is  for  use  in  the  base  hospital.  Sir 
J.  Fergusson  asked  whether  400  men  were  not 
wounded  by  bullets,  and  whether  the  apparatus 
would  not  have  been  useful  in  locating  the  bullets. 
To  this  Mr.  Brodrick  answered  that  the  senior  medi- 
cal  officer  had   gone  carefully  into   the   cases,   and 


Electric-lighting  companies  seem  to  be  quite  gen- 
erally readjusting  their  rates  on  a  more  intelligent 
system  of  securing  proportionate  pay  from  the  plant 
investment  placed  at  the  disposal  of  each  customer. 
The  subject  of  rates  to  customers  and  its  ante- 
cedent, the  proper  way  of  determining  the  cost 
price  of  a  unit  of  electricity,  were  given  a  great  deal 
of  attention  at  the  recent  convention  of  the  National 
Electric  Light  association.  There  is  no  doubt  that 
the  fiat-rate  system,  and,  to  a  less  extent,  the  meter 
system,  of  charging,  are  crude  and  unscientific.  The 
cost  of  making  a  unit  of  electricity  varies  at  dif- 
ferent times  in  the  day,  and  for  diiTerent  customers, 
and  theoretically  the  price  should  vary  with  it. 
The  load-factors  of  all  customers,  small  and  large, 
are  now  studied  more  closely  by  central-station 
managers,  and  it  is  possible  to  prepare  tables  of 
rates  based  on  exact  data.  How  far  it  is  advisable 
tc  carry  into  practice  what  may  be  termed  the 
scientific  method  of  charging,  is  a  question  that 
must  receive  careful  attention  in  each  individual 
case,  and  to  which  no  universal  rule  will  apply. 
Customers'  prejudices,  questions  of  policy  and  other 
considerations  will  influence  the  decision,  so  that 
the  ideal  exact  discriminating  method  will  probably 
never  be  fully  attained  by  any  company  in  prac- 
tice. However,  it  is  plainly  evident  that  consider- 
able improvement  will  result  from  the  present  agita- 
tion of  the  subject. 


It  is  rather  curious  that  while  in  both  steam-rail- 
road operation  and  electric  lighting  the  United 
States  is  at  least  abreast  of  any  other  nation  in  the 
developm.ent  of  its  plants,  in  the  one  item  of  elec- 
tric-train lighting  we  seem  to  be  far  behind  the 
lailroad  systems  of  Europe.  A  recent  writer  states 
Ihat  there  must  be  over  6,000  railroad  cars  in 
Europe  equipped  for  electric  light,  the  number  hav- 
ing increased  from  the  2,000  of  18^.  If  these  figures 
are  correct — and  the  authority  for  them  is  Dr.  M. 
Buettner,  a  German  storage-battery  man,  who,  in 
the  Railroad  Gazette,  gives  quite  a  list  of  railroads 
in  Denmark,  Switzerland,  Norway,  Sweden,  Ger- 
many, Austria  and  Hungary  having  electrically 
lighted  cars — our  railroads  certainly  compare  very 
unfavorably  with  those  of  Europe  in  the  extension 
of  this  improvement,  for  the  number  of  steam-rail- 
road cars  in  this  country  similarly  equipped  must 
be  less  than  1,000  rather  than  over  it.  Two  reasons 
may  account  for  this  situation — the  fairly  good  qual- 
ity of  the  illumination  furnished  by  the  Pintsch  com- 
pressed-gas system  and  the  backward  state  of  the 
art  of  storage-battery  application  in  this  country. 
The  latter  reason  is  rapidly  disappearing,  and  in- 
deed never  had  more  than  an  indirect  retarding 
effect,  as  we  have  electrically  lighted  trains  without 
storage  batteries.  The  principal  tause  for  the  de- 
liberation of  the  railroad  companies  is,  undoubtedly, 
the  fact  that  the  traveling  public  has  made  no  seri- 
ous complaint  of  the  light  furnished.  Either  the 
older  methods  of  train  lighting  abroad  are  worse 
than  ours,  or  else  American  travelers  are  more  com- 
plaisant.   


Serious  concern  continues  to  be  manifested  by 
the  English  press  at  the  very  evident  danger  of  cable- 
cutting,  to  which  the  world-wide  British  empire  is 
exposed  in  time  of  war.  The  existing  war  shows 
that  the  interruption  of  cable  communication  is  an 
effective  method  of  warfare,  and  while  the  Ameri- 
can cable-cutting  attempts  have  not  always  been 
successful,  still,  as  the  net  result  of  the  operations, 
the  enemy  has  been  seriously  crippled.  An  Eng- 
lish contemporary  puts  the  British  situation  in  a 
nutshell;  "We  would  again  strongly  insist  on  the 
danger  to  which  the  cables  connecting  England  with 
Gibraltar,  Malta,  West  Africa,  The  Cape,  Zanzibar. 
Mauritius,  Egypt,  India,  the  Straits  Settlements, 
China,  Australia  and  New  Zealand  are  exposed.  If 
we  except  continental  land  lines,  and  also  an  imprac- 
ticable route  via  America,  the  West  Indies  the  South 
American  republics  and  Brazil,  we  are  utterly  and 
entirely  dependent  for  communication  with  the  col- 
onies above-named,  on  a  single  group  of  three  ca- 
bles, which,  starting  from  Cornwall,  run  southward 
to  landing  places  in  Spain  and  Portugal,  all  lying 
for  a  distance  of  about  150  miles  from  England  in 
water  which  is  not  100  fathoms  in  depth.  These 
cables   lie   within   easy   reach   of  the   French   naval 


headquarters  at  Brest,  and  however  efficiently  the 
mouth  of  the  channel  might  be  patrolled  by  Eng- 
lish war  vessels,  the  risk  of  interruption,  and  the 
disastrous  consequences  which  such  interruptions 
would  entail,  are  much  too  serious  to  be  any  longer 
regarded  with  levity."  Various  protective  measures 
are  discussed,  but  none  of  them  seems  entirely  prac- 
ticable. For  one  thing,  the  need  of  naval  cable-re- 
pair ships  seems  obvious. 


In  the  matter  of  nomenclature,  the  words  "teleg- 
raphy across  space,"  which  some  of  our  contem- 
poraries insist  upon  in  the  interest  of  accuracy,  in 
place  of  the  more  common  "wireless  telegraphy," 
are  of  rather  doubtful  utility.  They  express  the  idea 
with  exactness,  but  at  the  cost  of  another  word. 
"Wireless  telegraphy"  is  inaccurate,  as 'short  wires 
are  employed,  although  not  in  the  manner  in  which 
ordinary  telegraph  wires  are  used.  Still  it  conveys 
the  main  idea  that  no  direct  wires  are  used  to  con- 
duct the  electrical  signals  from  the  sender  to  the 
receiver.  What  is  needed,  however,  is  a  new  word 
for  the  new  art. 

This  brings  again  to  mind  the  somewhat  unsatis- 
factory relations  of  the  art  of  expression  and  the 
industrial  arts  as  lately  developed.  For  instance, 
what  is  the  authoritative  term  to  employ  in  speak- 
ing of  a  self-propelled  vehicle?  We  hear  oT  moto- 
cycles,  of  autocars,  of  horseless  carriages,  of  auto- 
mobiles, of  motor  carriages  and  of  automotor  wag- 
ons. None  of  these  terms  seems  entirely  satisfac- 
tory, and  some  of  them  are  ridiculous.  Where 
shall  we  turn  for  the  right  word?  Again,  it  does 
not  seem  to  be  settled  whether  a  newly  made  word 
is  spelled  sciagraph  or  skiagraph.  Then  there  is 
the  large  number  of  words  that  have  been  ground 
out,  principally  by  showmen,  to  stand  for  some 
exhibition  of  the  moving-picture  idea.  Edison  was 
first  with  "kinetograph,"  but  one  doesn't  hear  much 
of  that  word  at  present. 

All  of  which  goes  to  show  that  there  should 
be  a  Bureau  for  Establishing  and  Standardizing 
Scientific,  Technical  and  Geographical  Names.  Such 
an  institute  should  be  of  respected  personnel  and 
undisputed  authority.  It  should  be  an  international 
affair  for  all  English-speaking  peoples — a  form  of 
Anglo-American  alliance  that  would  not  excite  a 
breath  of  protest. 


It  is  strange  that  such  presumably  active  and 
enterprising  communities  as  those  making  up  the 
Australian  colonies  should  be  backward  in  taking 
advantage  of  the  economies  and  conveniences  of 
the  varied  electrical  applications  of  modern  life. 
That  such  is  the  case,  however,  must  be  believed  on 
the  testimony  of  no  less  a  person  than  the  late  presi- 
dent of  the  Electrical  Association  of  New  South 
Wales.  This  gentleman,  Mr.  James  O.  Callender, 
on  retiring  from  office  last  March,  followed  the 
world-wide  custom  of  making  a  presidential  ad- 
dress. He  reviewed  the  electrical  progress  of  the 
year  in  diflerent  parts  of  the  world  and  then  said: 

Turning  now  to  Australia,  and  looking  back  over 
the  period  that  has  elapsed  since  the  last  presi- 
dential address,  we  cannot  congratulate  ourselves 
on  any  great  progress.  There  has  not  been  that 
large  development  in  electrical  engineering  that 
we  have  looked  forward  to,  and  the"  stigma  that  has 
so  long  attached  to  Australia  as  the  least  advanced 
of  all  civilized  countries  in  electrical  engineering 
still  remains,  although  it  is  pleasing  to  record  that 
there  are  signs  of  the  apathy  which  has  reigned 
so  long  breaking  up. 

This  is  puzzling.  Here  in  the  United  States  we 
have  been  disposed  to  regard  the  Australians  as 
combining,  in  some  degree,  British  thoroughness 
with  American  enterprise;  and  there  seems  to  be 
no  good  reason  why  they  must  accept  the  stigma 
of  being  "the  least  advanced  of  all  civilized  countries 
in  electrical  engineering."  Other  British  colonies, 
as  Canada  and  South  Africa,  are  well  up  to  date  in 
the  industrial  applications  of  electricity.  Japan,  the 
neighbor  of  the  island-continent  in  the  Pacific,  is 
wide-awake  electricall3^  What's  the  matter  with 
Australia?  Perhaps  the  financial  troubles  a  few 
years  ago  may  have  something  to  do  with  this  case 
of  arrested  development,  but  this  can  only  be  ac- 
cepted as  a  partial  explanation  at  best.  Whatever 
the  cause,  Australia  should  shake  off  its  apathy  in 
electrical  matters.  In  this  day  and  generation  the 
extent  of  the  use  of  electricity  in  every-day  affairs 
is  accepted  as  an  almost  exact  indication  of  a  na- 
tion's progressiveness.  Our  Australian  friends 
should  not  form  the  rear  guard  in  the  march  of 
advancement. 
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WAR    NEWS. 


Cable  Communication. — Direct  telegraphic  coni- 
iiiunication  between  Washington  and  the  scene  of 
the  American  naval  and  military  operations  in  east- 
ern Cuba  has  been  established,  and  messages  are 
now  exchanged  with  rapidity  and  accuracy.  The 
first  military  cable  was  established  by  the  Signal 
Corps,  under  Lieutenant-Colonel  Allen,  at  Playa 
del  Este,  a  small  place  directly  on  the  coast  and  about 
15  miles  east  of  Santiago.  The  change  was  made 
fi  om  Camp  McCalla  in  Guantanamo  Bay.  where  the 
cable  was  originally  cut,  to  Playa  del  Este,  in  order 
that  the  station  might  be  nearer  the  scene  of  action. 
Colonel  Allen,  who  is  in  charge  of  this  work,  was 
a  captain  in  the  regular  army  at  the  time  the  pres- 
ent war  broke  out  and  is  an  expert  telegrapher. 
When  a  young  man  he  was  employed  in  a  telegraph 
office  at  South  Bend,  Ind.,  the  home  of  the  late 
Schuyler  Colfax  when  he  was  speaker  of  the  House 
of  Representatives.  Mr.  Colfax  often  had  occasion 
to  notice  the  intelligence  and  industry  of  the  young 
man.  who  was  enterprising  and  ambitious.  In  1868 
a  vacancy  occurred  at  West  Point  subject  to  his 
app-oinment,  and  he  sent  young  Allen  to  the  mili- 
taty  academy,  from  which  he  graduated  in  1S72. 
He  was  appointed  a  second  lieutenant  in  the  Third 
Cavalry,  and  saw  much  service  in  the  Southwest 
during  the  Indian  wars.  When  the  Signal  Service 
was  organized  Colonel  Allen  was  transferred  to 
that  service,  and  became  the  senior  captain  in  the 
corps.  General  Shaffer  made  the  special  request 
that  Colonel  Allen  be  assigned  to  his  staff.  Colonel 
Allen  speaks  Spanish,  is  an  expert  telegrapher  and 
understands  naval   and  niilitary   signaling. 

A  late  dispatch  from  Colonel  Allen  to  General 
Greely  stated  that  he  was  about  to  extend  his  line 
of  telegraphic  communication  westward  from  Playa 
del  Este  to  Aguadores.  which  is  only  a  half-dozen 
miles  east  of  Morro  Castle  and  very  much  nearer 
the  advance  of  the  American  army.  This  will  be 
done  by  a  shore  cable  which  already  exists  between 
the  two  points.  A  field  telegraphic  service  has  al- 
ready been  dispatched  from  Tampa,  so  that  in  the 
course  of  a  few  days  at  most  General  Shatter  will 
have  a  telegraphic  instrument  in  his  own  tent,  put- 
ting him  in  direct  communication  with  Washington. 
The  little  band  of  signal-corps  men  has  been  do- 
ing some  of  the  most  energetic  and  exhausting  work 
of  the  campaign.  The  cable  operator  are  also  deserv- 
ing of  the  greatest  praise.  There  are  only  two  at  the 
cable  terminus,  which  means  turns  of  12  hours  each 
of  the  hardest  kind  of  work  under  the  most  trying 
conditions  of  weather.  General  Greeiy  already  has 
taken  steps  to  have  them  assisted  by  other  oper- 
ators. 

It  is  now  admitted  that  one  of  the  cables  con- 
necting Santiago  and  Jamaica  is  still  intact  and 
in  working  order.  General  Greely.  the  chief  signal 
officer  of  the  army,  is  not  relaxing  his  efforts  to  cut 
that  last  link.  For  several  weeks  it  has  been  known 
that  this  cable  was  in  working  order,  and  the 
St.  Louis  has  been  trying  desperately  to  cut  it.  In 
addition,  the  cable  steamer  Mancel  is  to  be  assigned 
to  the  task.  The  difticulties  in  the  way  of  accom- 
plishing this  are  great.  The  Kingston  cable  was 
laid  fully  20  years  ago  and  has  become  covered  with 
barnacles  and  marine  deposits  until  its  original  size 
has  been  increased  to  that  of  a  man's  arm.  In  addi- 
tion it  is  completely  covered  with  silt  and  seaweed,  so 
that  it  is  almost  impossible  for -the  ordinary  grap- 
pling irons  used  by  steamers  to  catch  hold  of  it 
unless  they  should  strike  the  cable  at  soine  point 
where  it  hung  over  a  depression  in  the  bottom. 
Even  when  caught  in  the  grappling  irons  the  cable 
is  of  such  a  weight,  owing  to  the  marine  deposits 
upon  its  surface,  that  it  would  be  almost  beyond 
the  power  of  any  lifting  apparatus  on  board  an  ordi- 
nary ship  to  hoist  it  to  the  surface  from  the  vast 
depths  in  which  it  lies.  On  the  south  coast  of  Cuba, 
within  a  mile  of  shore,  the  bottom  pitches  suddenly 
downward  to  the  depth  of  more  than  a  mile,  and  it  is 
exceedingly  difficult  to  pick  up  a  cable  in  such  water. 
Probably  it  will  be  much  easier  to  reach  this  San- 
tiago-Kingston cable  after  the  batteries  and  forts 
lining  the  harbor  entrance  and  just  above  have 
been  reduced,  for  then  the  cable-cutting  boat  will 
be  able  to  go  into  shoal  waters,  from  which  it  is  now 
excluded. 

The  following  interesting  paragraph  appears  in  the 
London  Electrician:  "With  reference  to  the  state- 
ment made  in  the  daily  press — that  if  the  United 
States  interrupt  telegraphic  communication  with 
Spanish  colonies  Spain  will  retaliate  by  severing 
the  cables  between  the  United  States  and  Europe 
— we  desire  again  to  point  out  in  the  strongest 
manner  the  futility  of  such  an  attempt,  which 
would  only  result  in  injury  to  neutral  property 
without  effecting  the  desired  object,  and  would 
inevitably  lead  to  heavy  claims  for  damages. 
To  say  nothing  about  the  practical  impossibility  of 
breaking  some  12  or  13  cables  before  those  first  sev- 
ered are  repaired,  we  have  it  on  the  authority  of 
one  of  the  Atlantic  companies  that  they  have  trans- 
mitted readable  code  words  through  a  cable  500 
miles  long,  broken  about  midway,  by  means  of 
apparatus  invented  by  Mr.  A.  C.  Brown  of  the  Sin- 
gle Wire  Multiple  Telephone  Signal  company." 

Searchlights. — In  a  recent  article  in  Cassier's 
Magazine  Lieut.  R.  C.  Smith  of  the  United  States 
navy  argues  that  the  battleship  cannot  implicitly  rely 
on  its  searchlights  to  detect  torpedo-boats  in  time  to 
sink  them  in  case  of  night  attack.  He  cites  some  in- 


teresting figures,  In  26  different  exercises  tliat  have 
l.aken  place  between  the  lorpedo-boais  stationed  at 
the  United  States  torpedo  station  and  searchlights 
ashore,  or  in  ships  of  the  navy  afloat,  the  average  dis- 
tance of  discovery  by  the  aid  of  the  light  was  781 
yards,  the  greatest  distance  2,000  yards,  and  the 
least  practically  zero,  the  boat  having  got  along- 
side the  ship  without  discovery.  The  weather  dur- 
ing these  exercises  was  generally  good,  never  with 
any  appreciable  fog  or  mist,  and  occasionally  with 
a  full  moon.  Other  sets  of  figures  were  obtained 
by  causing  the  boats  to  run  out  under  the  searchlight 
to  the  limit  of  visibility.  The  diEtanccs  under  these 
circumstances  varied  from  1,000  to  2,750  yards.  The 
difference  is  due  to  the  great  difficulty  of  picking 
up  a  small  neutral-tinted  object  by  a  sweeping  beam. 
"Now,"  says  Lieutenant  Smith,  "taking  the  average 
distance  of  discovery,  as  above  stated,  at  781  yards, 
in  order  to  reach  torpedo  range  of  500  yards,  the 
boat  must  cross  a  zone  of  281  yards,  which 
at  the  moderate  torpedo-boat  speed  of  20  knots, 
would  require  25  seconds.  Is  this  sufficient  to  put 
the  boat  out  of  action?  If  not,  the  chances  of  a  sin- 
gle boat  against  a  single  ship  depending  only  on 
searchlights  would  be  more  than  one-half.  With 
several  boats,  making  a  preconcerted  attack,  the 
chances  of  the  ship  would  be  correspondingly  less." 
C.  F.  Annett,  Jr.,  in  the  Navy. — Chicago's  elec- 
trical contingent  p!1  the  army  and  navy  is  fast  as- 
suming very  respectable  proportions.  Among  the 
young  men  who  left  Chicago  with  the  naval  reserves 
is  the  electrician  whose  portrait  is  given  this  week. 
This  is  C.  F.  Annett,  Jr.,  a  former  employe  of  the 
Western  Electric  company  and  more  recently  en- 
gaged as  one  of  the  electricians  of  the  Illinois  Central 
Railroad  company.  Young  Mr.  Annett  enlisted  in 
the  naval  militia  some  time  ago  and  he  is  now  serv- 
ing in  Cuban  waters  on  the  battleship  Oregon,  the 
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man-of-war  that  recently  made  the  fine  run  from 
San  Francisco  to  Florida.  Mr.  Annett  is  the  son  of 
Charles  F.  Annett,  the  assistant  superintendent  of 
telegraphs  for  the  Illinois  Central  Railroad  company, 
and  he  i-s  highly  esteemed  by  his  associates. 

Miscellaneous  Notes. — The  United  States  ship 
Vulcan,  formerly  the  passenger  steamer  Chatham, 
the  floating  shipbuilding  and  repairing  plant,  has 
left  Boston  for  Cuban  w^aters.  The  vessel  contains 
tools  to  build  every  part  of  a  naval  ship  and  its 
electrical  equipment  and  to  manufacture  small  rapid- 
fire  guns.  Its  outfit  is  valued  at  more  than  $300,000, 
and  it  is  officered  and  manned  by  som.e  of  the  best- 
known  shipbuilding  experts  in  this  country.  Her 
captain,  Lieutenant-Commander  Ira  Harris,  is  thor- 
oughly conversant  with  naval  machinery. 

The  first  detachment  of  the  New  York  regiment 
of  Volunteer  Engineers  is  in  camp  at  Peekskill, 
N.   Y. 

A  second  call  for  additional  telegraph  operators 
for  the  Volunteer  Signal  Corps  has  been  issued. 
The  recruiting  in  and  about  New  York  for  the  requi- 
site number  will  be  carried  on  at  the  Second  Signal 
Corps  armory,  at  No.  801  Dean  street,  Brooklyn. 

Parts  of  two  companies  of  the  Second  Battalion 
of  the  Second  Regiment  of  Volunteer  Engineers 
have  been  recruited  in  Chicago  and  have  been  sent 
to  Fort  Sheridan,  the  rendezvous  of  the  First  and 
Second  battalions  of  the  regiment. 


The  Navy  Department,  through  the  Bureau  of 
Supplies  and' Accounts,  is  inviting  sealed  proposals 
until  July  13th  for  an  addition  to  the  electric  plant 
at  the  Mare  Island  (Cal.)  navy  yard.  The  following 
items  will  be  needed  in  the  installation:  One  100- 
kilowatt  dynamo  and  four  30  horse  power  stationary 
dynamos;  one  15  horse  power  stationary  motor,  one 
switchboard,  300  feet  wire  cable,  500  feet  wire  cable. 
350  wire  cable,  50  feet  copper  wire.  Intending 
bidders  desiring  specifications  and  blank  forms  of 
proposals  can  obtain  them  upon  a])plication  t^j 
Edwin  Stewart,  paymaster-general,  U.  S.  navy, 
Washington,  D.  C..  or  to  the  commandant  of  the 
navy  yard  or  to  the  Navy  Pay  Office  at  San  Fran- 
cisco, Cal. 


American    Institute   of   Electrical  Engi- 
neers. 

[Special  Correspondence  of  the  Western  Electrician.] 

Omaha,  June  29. — This  is  probably  the  most  im- 
portant week,  of  the  season  for  the  electrical  de- 
Ijarlmcnt  of  the  (Jmaha  Exposition,  as  ihe  American 
Institute  of  Electrical  Engineers  is  holding  its  fif- 
teenth general  meeting  in  the  exposition  city.  The 
attendance  of  eastern  members  did  not  come  up  to 
the  expectation  of  the  management,  but  the  dele- 
gation was  a  fairly  representative  body  and  was 
large  enough  to  make  a  good  showing  when  the 
opening  meeting  was  called  to  order.  The  eastern 
contingent  was  met  at  the  train  on  Monday  morning 
by  the  local  committee  on  arrangements,  compris- 
ing the  following-named  gentlemen; 

J.  J.  Dickev.chairmin:  Xndrew  Ro^ewalcT,  L.  H.  Korty.  W.  I- 
While,  Frank  .Vlurpliy.  W.  S.  Dnnmock.  C.  O.  Fuller,  Ltither 
Drake.  Israel  Lovelt.  C.  K.  Yost.  H.  Vance  I.ane,  F.  A.  Nash 
E.  F.  Shiirie.  A.  S.  Roger.s.  W.  W.  Unisted,  Henry  Kustin,  Hon, 
J.  A.  Creightoii  and  Prof.  R.  11.  Owens. 

Following  is  a  list  of  the  names  of  the  gentlemen 
in  attendance  at  the  meetings: 

Abbott.  Arthur  Vaughn Cliicaeo. 

Armslrone,  A.  H Schenectady. 

Arnold.  Bion  ; Chicaeo. 

Badl.  F.  B Cbicaeo. 

Bere.  Ernst  I Schenectady. 

Bineham.  W.  W Omaha. 

Burgess.  Charles  F Madison. 

Creighlon.  Hon.  J.  A Omaha. 

Crocker,  FrancisB New  York. 

Damon.  George  A .','."  .'.'.'.'.'.  .Chicago." 

Dickey. J. J Omaha. 

Dimmock.  W.  S Omaha. 

Drake,  Luther Omaha. 

Eddy,  Dr.  H.  T Minneapolis. 

Ekslroni.  Axel Schenectady. 

FrankenfieU,  Budd State  College  Pa 

Fuller,  CO Omaha 

Goldsborcuih.  W.  E Lafayette.  Ind. 

Hamerschlag,  Mr New  York. 

Harris,  G.  H Birmingham,  Ala. 

Hibbard.  Freeman Minneapolis. 

Horton    C.  B Omaha. 

Howell,  John  W Newark 

Humphrey,  H.  H '.'.'.'.'.'.'.'.St.  Louis. 

Jackson,  D.  C Madison.  Wis 

Kammeyer,  C.  E t^hicago. 

Keller  E.  E Piitsbufg. 

Kennelly.Dr.  A.  E Ihiladelphia. 

h""'","         Chicago. 

Korty.  L    H Omaha 

Lane,  H.Vance Omaha. 

Lindsay   W.  E St.  Louis. 

Lovelt.  Israel Omaha. 

Mck.ssick,  Mr Auburn.  Ala. 

Morgan.  Jacque  L Kansas  City   Mo. 

Murphy,  Frank Omaha. 

Nash.F.  A..  ...Omaha. 

OHara.J.B Chicago. 

Owens    Prof.  R.  B Lincoln,  Neb. 

Pope.RalphW NewYork. 

Reichmann  F Austin.  Texas. 

Rogers,  A.  S. Omaha. 

Rosewater,  E Omaha. 

Rosewater,  Andrew  Omaha 

|"";""uH- •• '.'.'.  .".::omaba'. 

Scott.  C.F. Pittsburg. 

Shaw.H.B.. Columbia.  Mo. 

Shepardson,  George  D Minneapolis. 

ShuriE,  Edward  F.  .  Omaha 

Steinmelz,   Charles  P '.'.!'.'.  .'.'..'scii'enectady'. 

Sliennger   Luther NewYork. 

"">,=■=<'•  W.VV Omaha. 

^?;"I"-G-W..       Omaha. 

White  Xy.lliamF Omaha. 

Woodbndge.  J.  E NewYork. 

Ym'.  C.  E Omaha. 

The  headquarters  of  the  Institute  was  at  The  Mil- 
lard, and  the  meetings  were  held  in  the  Bee  build- 
ing. 

The  opening  session,  which  was  largely  a  pre- 
liminary meeting  of  a  social  character,  was  called 
to  order  by  the  president.  Dr.  A.  E.  Kennelly,  who 
announced  that  the  mayor  of  the  city  had  been 
called  out  of  town  and  had  deputed  the  president 
of  the  City  Council,  the  Hon.  W.  W.  Bingham,  to 
welcome  the  visitors  in  his  name.  Mr.  Bingham 
extended  a  cordial  greeting  and  presented  President 
Kennelly  the   keys    of  the   citj'. 

The  next  speaker  was  the  Hon.  G.  W.  Wattles, 
,  president  of  the  exposition,  who  also  welcomed  the 
visitors  and  expressed  the  hope  that  they  would  find 
much  to  interest  and  entertain  them  during  their 
meeting.  He  made  a  flattering  acknowledgment  of 
ihe  work  of  Luther  Stieringer,  who  had  designed 
the  lighting  effects,  and  Henry  Rustin,  who  has 
charge  of  the  power  plant. 

Edward  Rosewater,  an  old-time  telegrapher,  who 
is  also  interested  in  the  exposition,  related  some 
reminiscences  of  the  early  days  of  the  telegraph, 
which  were  appreciated.  He  had  an  autograph  let- 
ter from  Professor  Morse,  written  40  years  ago,  in 
which  he  was  advised  to  observe  closely  the  phe- 
nomena of  electricity  as  demonstrated  on  the  wires, 
and  thereby  perfect  "himself  in  the  great  science,  ex- 
plaining incidentally  that  there  were  no  books  to 
be  had  at  the  time  containing  information' on  the 
subject.  This  incident  was  related  to  impress  the  im- 
portance of  the  advancement  that  had  been  made  hi 
the  study   of   electricity   as   an    exact   science. 

Chairman  Dickey  of  the  entertainment  committee 
was  called  upon  to  outline  the  programme  that  had 
been  prepared,  but  he  refused  to  divulge  the  secrets 
of  the  Knights  of  Ak  Sar  Ben.  He  announced, 
however,  that  by  special  dispensation  the  curfew 
law  had  been  suspended  during  the  sessions  of  the 
Institute. 

The  president  announced  that  several  invitations 
had  been  received,  including  one  from  the  Union 
Pacific  Railroad  company  and  another  from  the 
Omaha  Smelting  Works,  .s^ranting  the  visitors  an 
opportunity  to  exantine  their  plants.  Both  were 
accepted  with  thanks.  It  was  also  stated  that  a  trip 
to  South  Omaha  and  a  trolley  party  had  been  ar- 
ranged,  for  which  the   members  were  indebted  to 
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the  local  committee.     This   concluded  the  opening ' 
exercises,  and  the  Institute  then  proceeded  to  the 
regular  order  of  business. 

The  first  feature  on  the  programme  was  the  in- 
augural address  by  the  president.  Dr.  A.  E.  Ken- 
nelly  of  Philadelphia.  This  was  followed  by  a  paper 
on  the  "Dielectric  Strength  of  Air/'  by  Charles  P. 
Steinmetz  of  Schenectady.  In  the  absence  of  Mr. 
T-lowcll  the  secretary  lead  the  paper  on  "Two-wire 
Distributing  Systems  and  Lamps  at  220-240  Volts." 
The  discussion  which  followed  was  one  of  the  most 
interesting  features  of  the  meeting.  The  last  paper 
on  the  list  for  Monday  was  a  contribution  by  Charles 
F.  Burgess  of  Madison,  whose  subject  was  "A 
Capillary  Electrometer  for  Electrical  Measure- 
ments." It  was  received  with  considerable  favor, 
and  although  the  hour  was  late,  attracted  much  at- 
tention and  favorable  comment.  The  meeting  then 
adjourned  until  9  a.  m.  Tuesday  morning. 

The  first  order  of  business  on  Tuesday  morning 
was  the  reading  of  a  paper  by  George  A.  Damon 
of  Chicago  on  "A  Modern  Electric  Central  Station.' 
Messrs.  Steinmetz,  Arnold  and  Humphrey  partici- 
pated in  the  discussion.  The  "Preliminary  Report 
of  the  Committee  oh  Standardization"  was  pre- 
sented by  Dr.  Crocker,  the  chairman  of  the  com- 
mittee. This  report  has  been  printed  by  the  Insti- 
tute for  the  information  of  members,  but  not  for 
general  distribution,  as  it  has  not  yet  been  adopted 
by  the  organization  and  is  subject  to  change.  The 
discussion  of  this  report  occupied  the  remainder 
of  the  morning  session  and  proved  to  be  the  prin- 
cipal feature  of  the  meeting. 

On  Wednesday  Albert  H.  Armstrong  of  Schen 
ectady  read  his  paper  on  "Some  Phases  of  the  Rapid 
Transit  Problem."  and  Ernst  J.  Berg,  also  of  Schen- 
ectady, followed  with  a  paper  on  '  Transmission 
and  Distribution  of  Power  for  Railway  Service." 
Both  papers  were  discussed.  Prof.  George  D.  Shep- 
ardson  of  the  University  of  Minnesota  read  a  paper 
on  the  telephonic  disturbances  in  Minneapolis 
created  by  railway  circuits  and  the  three-phase 
rotary  converters  in  the  hydraulic  power  plant.  A 
memorial  of  the  late  Dr.  Emery  was  reported  by  a 
committee  and  adopted. 

Professor  Owens  was  indefatigable  in  his  efforts 
to  provide  for  the  comfort  and  convenience  of  the 
visitors,  and  he  certainly  deserves  much  credit  for 
the  success  attained.  He  was  commended  on  all 
sides  for  the  thoroughness  of  the  arrangements 
which  he  made  for  the  meeting. 

Features  of  Interest. 

*  Monday  afternoon  was  devoted  to  an  inspection 
of  the  Omaha  and  Grant  Smelting  company's  plant 
and  the  shops  of  the  Union  Pacific  Railroad  com- 
pany. The  visitors,  under  the  direction  of  the 
entertainment  committee,  first  visited  the  smelting 
works,  where  they  were  met  by  Walter  T.  Page, 
the  general  superintendent,  who  conducted  them 
through  the  several  departments.  Leo  Bilodeau 
explained  the  general  process  employed.  In  the 
silver  and  gold  department  Fred  Shaeffer,  the  super- 
intendent, gave  an  interesting  account  of  the  devel- 
opment of  that  feature  of  the  industry  and  showed 
scA'cral  samples  of  the  company's  product.  The 
visitors  then  examined  the  electrolytic  features  and 
the  assay  department,  the  latter  under  the  guidance  of 
L.  J.  W.  Jones,  who  very  courteously  furnished  all 
the  information  desired.  This  part  of  the  plant  was 
^particularly  interesting,  as  it  furnished  an  opportu- 
nity to  judge  of  the  progress  that  had  been  made. 
For  instance,  an  idea  of  the  accuracy  attained  may 
be  gathered  from  the  fact  that  the  scales  and  bal- 
ances of  the  measuring  instruments  employed  are 
capable  of  showing  the  difference  in  weight  of  a 
sheet  of  paper  when  perfectly  plain  and  when  bear- 
ing pencil  marks.  The  capacity  of  this  plant  at 
present  is  250  tons  of  lead  daily,  20  tons  of  metallic 
copper  and  15  tons  of  sulphate  of  copper,  $20,000 
worth  of  gold  and  $35,000  worth  of  silver.  It  is 
claimed  that  this  is  the  largest  plant  of  the  kind 
in  the  world,  yet  very  few  mechanical  devices  are 
used,  although  it  did  not  require  an  experienced 
eye  to  notice  many  places  where  labor-saving  de- 
vices might  be  introduced  advantageonsly. 

When  the  visitors  inspected  the  Union  Pacific 
railway  shops  they  found  an  entirely  different  con- 
dition of  aifairs.  In  the  latter  place  everything 
possible  was  done  by  mechanical  power.  For  the 
benefit  of  the  visitors  the  master  mechanic  ordered 
a  locomotive  engine  lifted  by  compressed  air,  and 
in  order  to  demonstrate  the  safety  of  the  system 
the  supply  tubes  were  suddenly  cut  away  while  a 
gang  of  men  was  employed  in  making  repairs. 
The  engine  gradually  sank  back  to  its  normal  posi- 
tion. This  establishment  is  one  of  ihe  largest  of 
the  kind  in  the  country,  being  the  principal  shops 
of  the  Union  Pacific  company.  Everything  used 
in  the  mechanical  equipment  of  the  road  is  made 
here,  locomotives,  cars,  trucks  and  wheels  included. 
On  Monday  evening  special  provision  was  made 
for  Ihe  initiation  of  the  visitors  as  Knights  of  Ak 
Sar  Ben.  This  is  a  local  organization,  including 
the  leading  business  men  of  the  city,  the  object 
being  to  promote  interest  in  local  industries,  to  im- 
prove the  business  of  Omaha  and  attract  enterprise 
and  capital  to  the  city.  The  exercises  were  unique 
and  greatly  amused  the  visitors.  Fully  2^  pilgrims 
approached  the  ruler  of  Quivera,  and  several  among 
them  participated  in  the  tournaments.  A  few  promi- 
nent engineers  distinguished  themselves  in  the 
games  and  contests  and  proved  conclusively  their 
worthiness  to  wear  the  title  Sir  Knight.  At  the 
conclusion   of   the    exercises    luncheon    was    served 


in  another  part  of  the  Coliseum  and  tlie  visitors  left 
with  very  kindly  feelings  toward  their  entertainers. 

Ahhough  it  was  then  10:30  and  the  exposition 
grounds  were  closed  at  11  o'clock,  it  was  determined 
to  visit  the  grand  court  and  view  the  illumination. 
The  scene  presented  amply  repaid  the  effort.  The 
spectacle  is  one  that  cannot  be  described,  nor  can 
it  be  effectively  reproduced.  The  harmony  that 
prevails  can  only  be  appreciated  by  those  who  have 
witnesed  the  attempts  in  the  same  line  that  have 
been  made  elsewhere.  The  picture  is  pleasing  to 
the  eye;  there  is  nothing  harsh  or,discordant — in  fact 
so  restful  and  beautiful  is  the  scene  presented  that 
one  is  apt  not  to  fully  appreciate  the  thought  and 
care  that  must  have  been  expended  in  the  produc- 
tion. The  visitors  were  taken  iu  launches  about 
the  lagoons,  and  were  permitted  to  view  the  electric 
fountain  Nautilus,  after  all  the  lights  about  it  had 
been  extinguished.  This  was  really  one  of  the  most 
impressive  scenes  presented. 

Another  feature  of  the  illumination  was  a  sign 
in  incandescent  lamps  over  the  band-stand  in  the 
Midway— "Welcome  A.  I.  E.  E." 

Tuesday  afternoon  and  evening  were  devoted  to 
visits  to  the  exposition.  The  members  were  enter- 
tained at  the  German  village.  J.  B.  O'H. 


Three-phase  Transmission  for  Railway 
Work  in  DubHn. 

H.  F.  Parshall.  the  American  engineer,  lately  de- 
scribed before  a  London  engineering  society  the 
Dublin  Southern  tramways.  This  installation  v/as 
remodeled  to  comply  with  the  regulations  of  the 
Board  of  Trade.  The  machinery  had  been  ordered 
and  the  work  proceeded  with  before  Mr.  Parshall 
was  retained.  The  problem  became,  therefore,  to 
utilize  as  much  of  the  machinery  ordered  as  possi- 
ble, and  to  install  such  other  machinery  as  would 
be  necessary.  The  high-tension  alterna^^e-current 
method  of  transmission  was  considered  most  suit- 
able. It  was  necessary  to  make  use  of  the  sites 
owned  by  the  Tramway  company  and  to  execute 
the  work  as  cheaply  as  was  consistent  with  safe 
operation.  The  three-phase  machines  and  swi*^ch- 
boards  were  specially  designed  for  the  instaHat-ion. 
which  was  the  first  one  of  its  kind  established  in 
the  British  Isles. 

The  installation  has  been  in  opera^ion  fnr  nearly 
two  years  and  has  been  found  entirely  saf'isfactorv. 
The  operation  of  the  sub-stations  is  so  simple  that 
only  a  boy  is  employed  in  each  station  to  run  the 
machinery.  Owinp"  to  the  low  frequenrv  the  mo- 
tors are  easily  synchronized,  and  even  thousrh  thev 
are  thrown  in  con=;iderablv  out  of  nhas^  thev  quicklv 
fall  into  sten.  Since  the  open  in  e:  of  the  road 
the  load  has  been  erreatlv  increased  bv  a  consider- 
able number  of  additional  cars  and  trailers,  vet  the 
machines  have  given  no  trouble  and  the  svnchronous 
motors  have  not  fallen  out  of  steo  even  with  the 
mo'^t  sevce  loads.  The  requirements  of  the  Board 
of  Trade  have  been  satisfartorilv  met.  and.  owinsr 
io  the  number  of  points  of  Histt-ibution.  it  is  possible 
to  work  some  60  cars  on  the  line  ins' pad  of  00  a=: 
oriErinally  designed  to  comnlv  with  Hie  Board  of 
Tt-ade  rep^ulations.  As  orisrinallv  desip-ned.  the  fall 
of  potential  in  the  earth  return  would  have  been 
some  iR  to  ^0  volis.  I'^hereas  in  the  nrpcent  ins*"alla- 
tion  it  is  ?,V2  volts.  The  efficiency  of  the  m^ohine'; 
in  the  sub-stations  is  not  so  hieh  as  would  be  the 
case  with  larger  machines  and  large  rotary  con- 
verters. 


Girl  and  Bicycle  on  a  Car  Fender. 

TFrnm  the  Buffalo  Courier  1 

As  a  Cold  Spring  trolley  car  in  Main  street  ran 
at  a  high  rate  of  speed  down  the  hill  from  High 
street  and  dashed  past  North  street  last  night  it 
struck  Miss  Nellie  Cahill.  who  had  attempted  to 
cross  the  track  in  front  of  it  on  a  bicycle.  The 
bicycle  ran  on  the  fender  ard  struck  the  front  of  the 
car  with  terrible  force.  Miss  Cahill  fell  from  her 
wheel  and  landed  on  the  fender.  Her  bicycle  was 
by  her  side  for  a  distance  of  40  or  50  feet,  when  i^s 
rear  wheel  was  caught  by  some  obstruction  on  the 
pavement  and  the  wheel  was  tumbled  off  and  thrown 
to  one  side  of  the  car.  On  account  of  the  speed 
of  the  car  the  motorman  was  unable  to  stop  it  in- 
side of  half  a  block,  although  he  applied  the  brakes 
tmtil  the  wheels  slid  along  the  rails  and  threw  off 
a_  trailing  shower  of  sparks.  In  her  perilous  ride 
Miss  Cahill  clutched  the  iron  frame  of  the  fender 
and  brTvely  kept  her  position.  The  skirt  of  her 
dress,  which  fell  over  the  side  of  the  fender,  caught 
on  obstructions,  and  several  times,  as  pieces  of  the 
garment  were  torn  away,  the  strength  of  the  young 
•  woman  in  her  efforts  to  retain  her  position  was 
tested  severely,  but  she  held  on.  The  car.  with 
Miss  Cahill  on  the  fender,  ran  a  distance  equal  to 
an  ordinary  half  block,  when  it  stopped.  Miss  Ca- 
hill didn't  wait  to  be  lifted  from  her  seat.  She 
wasn't  hurt,  and  her  bicycle  was  only  slightly  dam- 
aged.   


Death  of  Alexander  Kempt. 

Alexander  Kempt,  formerly  one  of  the  prominent 
electrical  men  of  the  West,  died  at  his  home  in 
Chicago  on  Tuesday,  June  28th.  Mr.  Kempt  had 
charge  of  the  Chicago  office  of  the  Brush  Electric 
company  for  several  years  and  took  an  active  part 
in  the  affairs  of  the  old  Chicago  Electric  Club.  Mr. 
Kempt  was  a  man  of  kindly  heart  and  fine  ability. 
The  news  of  his  death  will  bring  real  regret  to 
many  hearts. 


Telephone  News  from   the   Northwest. 

[Cont27?ucd  from  faf^c  j.] 

mile  of  conduits  in  the  alleys  between  Nicollet 
and  Hennepin  avenues.  Materials  for  the  work 
are  arriving  steadily. 

The  Eureka  and  Mound  City  Telephone  company 
has  been  incorporated  with  $2,000  capital  stock  to 
build  telephone  lines  between  Eureka,  S.  D.,  and 
Mound  City. 

The  council  of  New  Richmond,  Wis.,  has  re- 
fused a  franchise  to  the  Northwestern  Telephone 
Exchange  company. 

A  local  telephone  company  is  being  formed  at 
Rhinelander,  Wis. 

The  Mutual  Telephone  company  has  extended  its 
wires  to  Altoona,  la. 

The  Northwestern  Telephone  Exchange  company 
has  been  considering  a  line  from  Litchfield,  Minn', 
to  Eden  Valley,  but  not  receiving  much  encourage- 
ment. It  IS  probable  the  line  will  not  be  built. 

The  new  telephone  line  between  Aberdeen,  S.  D., 
and  Eureka,  is  doing  a  rushing  business  so  far. 

The  Crookston  Telephone  company  of  Crookston, 
Minn.,  has  been  sold  to  local  parties,  and  a  new 
set  of  officers  chosen.  The  line  to  Fisher,  Minn., 
will  be  sold  to  the  Northwestern  Telephone  Ex- 
change company,  which  will  use  it  as  part  of  the 
line  to  Grand  Forks,  N.   D. 

P.  G.  Reynolds,  superintendent  of  construction 
for  the  Southwestern  Telephone  and  Telegraph 
company,  covering  Arkansas  and  Texas,  has  been 
appointed  superintendent  of  the  Northwestern  Tele- 
phone Exchange  company,  with  headquarters  at 
Minneapolis. 


American  Sound-proof  Booth. 

The  accompanying  cut  illustrates  one  of  the  many 
high-class  telephone  specialties  that  are  now  being 
pushed  by  the  American  Electric  Telephone  com- 
pany of  Chicago.  This  sound-proot  telephone  booth 
is  made  after  the  pattern  shown  in  a  variety  of  woods, 


AMERICAN    SOUND-PROOEf    BOOTH. 

and  is  elegantly  finished,  as  will  be  seen  from  the 
illustration.  It  is  fitted  with  double  doors  and  plate- 
glass  windows,  and  is  in  every  way  an  ornament. 

In  addition  to  this  booth,  the  American  Electric 
Telephone  company  is  now  pushing  a  number  of  im- 
proved telephone  slot  machines  that  are  worthy  of 
careful  investigation,  to  say  nothing  of  its  great  va- 
riety of  new  features  in  telephone  apparatus. 


Extensions  and  Improvements. 

The  increase  in  the  use  of  telephones  in  New 
South  Wales  during  the  last  two  years  is  phenome- 
nal, and  can  be  traced  directly  to  the  fact  that  the 
postmaster-general  decided  to  reduce  the  rates  at  that 
time.  During  last  quarter  344  new  connections 
were  made.  The  demand  does  not  seem  to  be  abat- 
ing. The  lately  installed  Newcastle  line  is  showing 
good  returns;  the  revenue  for  March  was  £46  12s.  6d., 
or  at  the  rate  of  about  £500,  which  should  pay  well. 

The  actual  work  of  construction  of  the  telephone 
exchange  at  Albia.  la.,  has  been  commenced;  a  map 
of  the  route  of  lines  has  been  submitted  to  the  com- 
mittee of  streets,  and  I.  M.  Graff,  superintendent  of 
construction.,  spent  two  days  laying  out  routes; 
Material  has  been  ordered  and  work  v.ill  be  prose- 
cuted with  vigor.  The  exchange  will  be  opened 
with  75  subscribers,  the  list  including  both  railroad 
depots  and  the  leading  business  houses,  besides  25 
residences.  The  apparatus  will  be  furnished  by  the 
Northwestern  Telephone  Manufacturing  company 
of  Milwaukee,  Wis. 
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New  Management  of  the  Western  Tele- 
phone Construction  Company. 

Among  the  changes  that  have  taken  p!ace 
in  the  independent  telephone  held  none  more 
radical  are  to  be  recorded  than  that  which 
marked  the  reorganization  of  the  Western  Tele- 
phone Construction  company  of  Chicago.  At  the 
annual  stockholders'  meeting  in  March  the  con- 
trolling interest  in  the  concern  changed  hands, 
and  the  internal  dissensions  which  had  marred  the 
company's  record  during  the  last  year  were  effectu- 
ally disposed  of.  The  entire  control  of  the  properly 
was  placed  in  charge  of  President  Keelyn,  who  was 
re-elected  for  the  fifth  time.  S'nce  that  time  the 
company  has  made  great  advancement,  its  facilities 
for  manufacturing  have  been  in";proved,  its  factory 
enlarged  and  several  important  and  valuable  devices 
added  to  its  list  of  specialties.  The  company  has 
also  been  fortunate  m  securing  the  co-operation 
of  several  influential  telephone  men  whose  alliance 
cannot  fail  to  strengthen  it. 

James  E.  Keelyn,  who  continues  to  be  the  con- 
trolling spirit  in  the  company,  is  a  native  of  Albany, 
N.  Y.,  but  for  30  years  he  has  lived  in  the  West,  and 
much  of  that  time  in  Chicago.  Mr.  Keelyn  en- 
tered the  Wisconsin  Telephone  company's  service 
when  it  was  formed,  and  was  manager  of  the  Racine 
exchange  from  18S0  to  1S85.  Anticipating  the  ex- 
piration of  valuable  patents  held  by  the  Bell  people, 
he  began  preparations  to  re-enter  the  telephone 
business  in  iSgo,  and  he  formed  the  Western  Tele- 
phone Construction  company  of  Chicago,  as  noted 
elsewhere  in  this  issue.  He  has  since  been  closely 
identified  with  the  independent  telephone  business 
and  is  an  aggressive  factor  in  the  movement. 

The  Hon.  D.  A.  Holmes,  who  was  elected  vice- 
president,  is  a  new  comer  in  the  independent  tele- 
phone field.  Judge  Holmes  is  one  of  the  most 
prominent  lawyers  in  the  West.     He  is  a  law  partner 


THE  TELEPHONE  TRADE. 

The  Eastern  Illinois  Telephone  company  has  just 
completed  the  installation  of  the  new  Sterling  Elec- 
tric company's  standard  switchboard  at  its  ex- 
changes in  Oilman  and  Sheldon,  III. 

Secretary  Kimmel  of  the  Southern  Illinois  Tele- 
phone company  of  Mount  Vernon  now  occupies  an 
easy  chair  in  the  rear  of  the  room  and  enjoys  life, 
having  just  installed  the  complete  apparatus  of  the 
Sterling  Electric  company  of  Chicag'o. 

The  Livingstone  County  Telephone  company  of 
Pontiac,  III,  has  completed  its  new  exchange  build- 
ing. The  poles  are  erected  and  the  wiring  is  now 
being  put  up  for  the  removal  of  the  central  office. 
This  new  of^ce  will  be  equipped  throughout  with  the 
standard  apparatus  of  the  Sterling  Electric  company 
of  Chicago. 

Dr.  F.  A.  Winne  of  Brockport,  N.  Y.,  has  one  of 

lione 
New 
York.  The  outside  construction  is  fine  and  the 
central- office  equipment  is  the  standard  apparatus 
of  the  Sterling  Electric  company  ol  Chicago.  The 
exchange  opened  June  5th  under  the  most  favorable 
auspices. 

The  Sterling  Electric  company  of  Chicago,  on 
account  of  the  rapid  increase  in  business,  finds  it 
necessary  to  open  a  southwestern  office  in  St.  Louis. 
H.  A.  Coit,  formerly  manager  of  the  Misso-iri  Tele- 
phone company,  and  one  of  the  best  known  rfien  in 
the  independent  telephone  field,  will  have  charge 
of  the  company's  business  in  that  territory,  carrying 
a  full  line  of  the  Sterling  samples  and  taking  charge 
of  the  southwestern  business  from  his  oiBce  in  the 
Laclede  building,  St.  Louis. 

The  Moravia  (Iowa)  Tribune  states  that  Charles 
McFatridge  has  staked  off  the-  new  extension  of  the 


the   most   successful    and   best   equipped    telcpho 
exchanges  in  the  independent  field  of  Western  N 


were  simply  granted  ati  injunction  resiraitiine  us  from  using  the 
boards  iu  multiple.  Ah  10  tlie  dcftiuse  of  the  case,  I  will  say 
that  with  sucli  aitoroeys  prosecuting  us  as  Messrs.  Barton  o( 
Cbicago  and  KobcrtH  of  Uosioa,  supported  by  tbc  adviceof  tbeJr 
patent  expert,  Sciioner,  of  Chicago,  the  arguinentii  yf  our  attor* 
neys,  MeuBrs,  J.  U.  Miller  of  bm  Francigco  4iid  Cbartcs  Uullcltsy 
of  Cliicago,  tbe  Idiier  b^ving  been  Kent  to  San  Francisco  byyonr 
company,  entirely  unHolicitcd  on  our  part,  did  not  suffer  in  the 
least  by  coinpansoii.  I  truii  that  ihi«  information  may  prove  an 
eye-opener  to  all  peritonn  who  111  ly  have  jumped  at  ibe  cooclu- 
sion  lUai  the  American  Electric  releplione  company's  apparatus 
was  dangerous  to  use. 

In  the  important  matter  of  cord  for  switchboard 
connections  and  other  purposes,  C.  H.  McEvoy  of 
Lowell,  Mass.,  calls  the  altcnlion  of  telephone  man- 
ufacturers and  exchange  companies  to  his  "Duro" 
telephone  cord  with  its  patent  hook  tip.  The  de- 
mand for  this  telephone  cord  shows  its  excellence. 
The  business  is  steadily  increasing,  necessitating  .t 
constant  expansion  in  facilities  for  manufacture. 
Mr.  McEvoy's  connection  with  the  manufacture  01 
telephone  cords  dates  back  to  the  year  1879,  when 
lu:  entered  ihe  employment  of  the  Lowell  District 
'i  elephone  company  of  Lowell.  Mass.  He  found 
that  one  of  the  greatest  troubles  the  company  had 
y.-as  due  to  defective  cords,  and  from  his  experience 
in  repairing  broken  cords  he  invented  new  methods, 
with  sufficient  success  to  make  all  the  cords  used 
by  the  various  companies  under  the  management 
of  the  Lowell  Telephone  syndicate,  as  well  as  to 
extend  the  business  to  other  Bell  companies  and 
in  later  years  to  the  independent  telephone  com- 
panies and  manufacturers.  The  leading  feature  of 
his  cords  is  the  patent  hook  tip.  This  is  entirely 
different  from  any  other  method,  and  is  confidently 
claimed  to  be  superior,  as  it  combines  the  strength 
of  the  conductor  and  the  covering,  using  the  full 
strength   of  the  latter. 

Boardman  i  Tucker  is  the  title  of  a  firm  that  has 
just  established  itself  at  97  Oliver  street,  Boston, 
where  it  will  mar-ufacture  on  an  extensive  scale  a 
new  line  of  telephones  which  possess  many  points 


J.  E.  Keelyn. 


of  United  States  Senator  Mason,  the  firm  being 
Mason,  Holmes  6:  Mason,  which  will  hereafter 
be  the  general  counsel  of  the  company. 

Harry  C.  Dodge,  the  general  supermtendent  under 
the  reorganization  plan,  was  associated  witli  Mr. 
Keelyn  in  the  formation  of  the  Western  Telephone 
Construction  company,  but  he  has  not  been  iden- 
tified with  it  since  its  early  days.  He  has  been 
identified  with  the  development  of  telephone  and 
electric-lighting  enterprises,  power  transmission 
and  general  electrical  construction  work  during  the 
last  15  years.  A  considerable  portion  of  that  pe- 
riod was  spent  in  the  telephone  field,  especially  in 
the  management  of  exchanges  and  toU-Hne  systems 
controlled  by  the  Wisconsin  and  Central  Union  Tel- 
ephone companies.  Mr.  Dodge's  early  experience 
in  the  independent  movement  was  acquired  as  pro- 
moter and  organizer  of  sub-companies  for  the  West- 
ern Telephone  Construction  company.  He  was  one 
of  the  organizers  and  incorporators  .and  the  general 
manager  of  the  Northwestern  Teleohone  and  Elec- 
tric company,  and  he  was  the  original  promoter  and 
one  of  the  incorporators  of  the  Standard  Telephone 
and  Electric  company  of  Madison,  acting  as  chief 
electrician  and  general  superintendent  of  the  latter 
company  from  the  date  of  its  incorporation  until  he 
resigned  to  become  associated  with  P.  C.  Burns  of 
the  American  Electric  Telephone  company  as  gen- 
eral manager,  Mr.  Dodge  withdrew  from  the  Amer- 
ican company  to  accept  his  present  position  upon 
the  reorganization  of  the  Western  Telephone  Con- 
struction company. 

B.  F.  Stewart,  who  was  made  secretary,  is  one  ot 
Ihe  oldest  and  best-known  men  in  the  electrical 
tjusiness.  although  still  in  the  prime  of  life.  He 
occupied  an  official  position  for  four  years  with 
the  Western  Electric  company,  and  for  seven  years 
had  charge  of  the  Westinghouse  Electric  and  Man- 
ufacturing company's  railway  business.  He  has 
been  engaged  in  the  electrical  business  for  20  years, 
and  his  general  knowledge  of  the  trade  and  wide 
acquaintance  in  every  department  of  electrical  work 
will  prove  valuable  to  tlie  company. 


Hon.  D    A.  Holmes.  H.  C.  Dodge.  B.  F.  Stewart. 

NEW    MANAGEMENT    OF    THE    WESTERN    TELEPHONE    CONSTRUCTION    COMPANY. 

of  excellence  and  efficiency.  The  members  of  this 
firm  are  Mr.  Arthur  F.  Boardman  and  Mr.  F.  S. 
Tucker,  both  of  whom  have  been  in  the  telephone 
field  for  many  years,  with  wide  and  varied  expe- 
rience. Mr.  Boardman  is  an  electrical  expert,  for- 
merly and  for  some  years  connected  with  the  Amer- 
ican Bell  Telephone  company,  for  which  he  made 
some  valuable  improvements.  Many  prominent 
and  successful  workers  in  the  telephone  business 
were  from  time  to  time  associated  with  him  in  the 


The    Postal   Telegraph   company   has   opened   an 
oiifice  in  Ishpeming,  Mich. 


Moravia  telephone  line  from  Iconium  to  Milledge- 
ville,  where  he  will  connect  with  the  Iowa  and  Mis- 
-  souri  Telephone  company,  which  reaches  nearlj''  all 
the  towns  in  Southern  Iowa  and  Northern  Missouri. 
Thomas  Brandon,  Dr.  Riodan  and  other  citizens 
of  Melrose  are  also  making  preparations  to  erect 
a  line  to  Iconium  and  join  the  Mutuals.  The  Mu- 
tuals  at  Ottumwa  will  connect  with  the  Moravia 
line  at  Blak'esburg. 

The  Western  Telephone  Construction  company 
has  good  reason  to  be  proud  of  two  recent  orders. 

One  is  for  a  2,000-wire  multiple  switchboard  for  the 
main  exchange  of  the  Newark  (N.  J.)  Telephone 
company,  which  is  said  to  operate  the  largest  inde- 
pendent telephone  exchange  in  the  world.  The 
other  is  from  the  Southern  Illinois  Independent 
Telephone  association,  which  has  decided  to  use 
the  Western  Telephone  Construction  company's 
toll-line  instruments  and  toll-line  switchboards  in 
order  to  have  uniform  apparatus  for  toll  service. 

Following  is  a  copy  of  a  letter  from  M.  J.  Dillman, 
vice-president  and  general  manager  of  the  Capi  al 
Telephone  and  Telegraoh  company  of  Sacramento, 
Cal.  to  the  American  Electric  Telephone  company 
of  Chicago: 

I  noiice  in  the  April  number  of  a  monthly  periodical  called 
The  Telephone,  and  pnhlishel  in  Chicaeo.  an  article  referring 
to  ihe  snit  recently  decided  in  part  against  cur  company  and  in 
favor  of  the  Western  Electric  comnany  of  Chicaeo.  in  which 
they  make  a  statement  witli  the  evident  purpose  of  conveying 
the  impression  that  the  apparatus  in  question  was  purchased 
from  the  American  Electric  Telephone  company.  That  you 
may  be  placed  in  the  proper  light  before  the  independent 
telephone  companies  of  the  Un'ied  States,  I  will  say  that  ihe 
suit  in  quesiion  was  upon  the  alleged  Li'=e,  by  us.  of  a  multiple 
switchboard,  and  was  instituted  on  the  i6th  day  of  October.  1S95. 
The  very  first  purchase  made  by  us  of  your  company  was  on  or 
about  the  15th  of  February,  1897.  We  then  entered  upon  the 
work  of  making  a  thorough  test  of  half  a  dozen  or  more  trans- 
mitters manufactured  by  what  appeared  10  us  to  be  Che  leading 
telephone  manufacturers  of  ihe  United  States.  After  fully  sat- 
isfying ourselves  as  to  the  merits  of  each  instrument  we  adopted 
your  telephones,  and  uo  to  the  present  time  we  have  failed  to 
fiod  anything  in  the  market  comparing  with  your  new  solid-back 
amplifying  transmitter  for  either  long  or  short-distance  work, 
and  where  the  conditions  are  very  severe,  owing  to  the  large 
number  of  electric  light  wires  in  use.  Our  territorial  wires  run 
for  23  miles  upon  the  poles  of  the  Sacramento  Electric,  Gas  and 
R  lilway  company,  over  which  is  carried  10.000  volts.  As  to  the 
suit  decided  against  us,  I  will  state  that  it  was  an  "empty  vic- 
tory," so  far  as  we  are  concerned,  for  we  have  never  used  the 
boards  in  multiple  and  have  no  desire  to  do  so.  The  Western 
Electric  company  got  no    damages,  paid  their  own  costs,  and 


Bell  company's  laboratory  and  owe  much  of  their 
subsequent  success  to  the  valuable  assistance  they 
received  from  Mr.  Boardman.  Subsequently  he 
allied  himself  with  the  National  Telephone  Manu- 
facturing company,  Boston,  one  of  the  first  inde- 
pendent telephone  companies  in  the  country.  At  that 
time  the  National  company  was  manufacturing  a 
mechanical  telephone,  but,  availing  itself  of  Mr. 
Boardman's  skill  and  experience,  an  electrical  tele- 
phone was  put  on  the  market  and  has  come  into 
general  use.  Believing  there  was  a  good  opening 
for  the  introduction  of  further  improvements,  Mr. 
Boardman  established  the  present  business,  asso- 
ciating with  him  Mr.  Tucker,  one  of  the  leading 
ir.echanicians  in  the  country,  with  many  years'  ex- 
perience in  the  manufacture  of  telephone  instru- 
ments. Though  established  but  a  short  time,  this 
combination  has  already  achieved  signal  success, 
and  the  outlook  for  the  future  is  more  than  prom- 
ising. Nor  is  this  to  be  wondered  at,  seeing  the 
record  each  member  of  the  firm  has  made  in  the 
past.  Mr.  Boardman  was  the  first  one  to  build  and 
install  a  large  common-battery  telephone  ex- 
change, which  was  done  for  the  Home  Telephone 
company  at  Mobile,  Ala.,  having  no  less  than  50c 
subscribers.  A  second  large  exchange  on  the  same 
principle  was  also  erected  at  Stoughton,  Mass. 
Both  of  these  exchanges  were  successful,  as  were 
others.  Since  the  new  firm  started  it  has  been  kept 
quite  busy  on  government  contracts  for  portable 
telephone  sets,  to  be  used  by  submarine  divers. 
These  are  of  a  special  type,  both  receiver  and  trans- 
mitter at  one  end  of  the  line  being  attached  inside 
the  diver's  helmet,  while  the  battery  is  fixed  in  a 
leather  pouch  carried  by  the  diver's  attendant  in 
the  boat  or  on  shore.  This  apparatus  is  proving 
a  great  success,  and  was  selected  by  the  Navy  De- 
partment of  the  government  because  of  the  fact  that 


there  is  no  danger  of  "packing"  in  the  transmitter. 
The  new  firm's  double-pole  receiver  is  another  spe- 
cialt>'  possessing  many  points  of  excellence,  and  is 
coming  so  rapidlj'  into  demand  that  already  Board- 
man  6:  Tucker  are  planning  to  increase  their  man- 
ufacturing facilities  to  supply  the  demand.  The 
firm's  improved  desk  set  is  also  attracting  a  large 
share  of  attention,  and  many  good  orders  are  being 
received  for  it  With  its  increased  facilities  this 
enterprising  firm  hopes  in  a  few  weeks  to  be  able 
to  take  care  of  the  large  business  that  is  rapidly 
coming  its   way. 


Electric  Shop-yard  Haulage. 

A  striking  instance  of  economy  in  actual  money 
and  elimination  of  trouble  and  delay  induced  by  sup- 
planting a  steam-haulage  service  with  electric  trac- 
tion is  afforded  by  the  installation  recently  made 
for  the  Arlington  Mills,  Lawrence,  Mass.  These 
mills  have  about  two  miles  of  track  running  from 
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equipment  of  this  locomotive  consists  of  two  50 
horse  power  motors,  with  the  necessary  series  par- 
allel controllers.  In  hauling  heavy  trains  it  is  as- 
sisted by  the  box-car  locomotive.  Together  they 
are  able  to  handle  trains  01  30  to  40  empties,  o'r  12 
tc  14  loaded  cars,  with  comparative  ease  and  celerity. 
To  give  the  necessary-  adhesion  to  the  more  powerful 
locomotive  to  enable  it  to  handle  hea\y  loads,  about 
six  tons  extra  is  placed  on  the  platform. 

Perhaps  the  most  interesting  feature  is  the  com- 
parison between  the  cost  of  the  electric  plant  and 
the  expense  formerly  entailed  by  the  use  of  the 
superseded  steam  locomotive.  The  cost  of  the  entire 
electric  plant  was  verj-  little  in  excess  of  one  year's 
rental  of  the  steam  locomotive.  No  more  men  are 
employed  about  the  electric  locomotive;  the  labor 
cost  has  not  risen,  and  the  consumption  of  coal  is 
scarcely  felt  on  the  main  plant.  Furthermore,  the 
plant,  being  always  ready,  cars  may  be  shifted  at  any 
time  during  the  day  or  night. 

The  new  system  is  thus  both  economical  and  ad- 
vantageous, and  the  appreciation  of  the  Arlington 
Mills  is,  perhaps,  best  shown  by  the  fact  that  a 
second  platform  locomotive  is  shorth-  to  be  added  to 
this  haulage  plant.  Fig.  1  shows  the  platform  loco- 
motive now  in  use  and  a  train  b'l  cars  attached  to  it. 


FIG.  I.       ELECTRIC  SHOP-YABD    HAUL.\GE. 

the  main  line  of  the  Boston  and  Maine  railroad  into 
the  3'ards  and  throwing  off  spurs  into  the  alleys 
between  the  different  buildings.  Previous  to  the 
change  to  electric  service,  the  haulage  of  the  entire 
output  of  the  mills  to  the  main  line,  the  haulage  of 
the  material  from  building  to  building,  as  well  as  the 
necessary  switching  about  the  j-ards,  was  done  by  a 
steam  locomotive  rented  from  the  railroad.  F^or 
this  service  the  Arlington  Mills  paid  an  annual  rental 
of  several  thousand  dollars,  and  were,  moreover, 
frequently  put  to  great  inconvenience  and  delay 
on  account  of  tlie  unavailabilit3'  at  times  of  any 
locomotive. 

The  successful  results  obtained  with  electric  fac- 
tory- locomotives  by  other  mills  in  New  England, 
notably  at  Whitinsville,  Mass.,  and  Taftville,  Conn., 
attracted  the  attention  of  the  managers  of  the  Ar- 
lington Mills  to  the  question  of  electric  haulage, 
which  they  took  into  serious  consideration.  As 
everj-^  case  in  which  electric  traction  -  has  been 
adopted  in  factories  showed  an  improved  service, 
a.i  well  as  an  actual  monej'  economy,  electricity  as  a 
motive  power  was  decided  upon. 

The  electrical  installation  supplied  by  the  General 
Electric    company   consists   of   a    small    generating 


The    Italian     Market    as    an    Outlet  for 
Electrical  Machinery. 

In  1S99  the  centenarj-  of  V'oita's  discovery  of  the 
electric  pile  is  to  be  celebrated  in  Como,  his  native 
town,  by  an  international  exhibition  of  electrical 
appliances,  which  will  no  doubt  be  most  important 
and  interesting. 

The  use  of  electricity,  both  for  lighting  purposes 
and  as  a  motive  power,  is  constantly  extending 
throughout  the  whole  of  Italy,  and  there  is  conse- 
quently an  ever-increasing  demand  for  all  kinds  of 
electrical  appliances  connected  with  ihis  develop- 
ment. Soflie  of  these  are  now  made  in  Itah-,  but 
by  far  the  greater  part  is  imported  from  Switzer- 
land and  Germany,  two  countries  which  appear  to 
have  made  this  industry,  which  has  undoubtedly 
a  splendid  future  before  it,  quite  a  specialtj'^  of 
their  own,  and  they  must  find  it  a  very  profitable 
one.  American  engineering  firms  do  not  seem  to 
be-  making  any  effort  to  secure  a  share  of  this  busi- 
ness in  Italj-. 

It  seems  that  our  manufacturers  have  overlooked 
Italy  as  a  market.  A  country  with  32.coo.ooo  inhab- 
itants, poor  in  raw  materials,  is  naturally  obliged  to 
import.  In  1S96  Italy  imported  machinery-  to  the 
\alue  of  28,187,824  lire,  or  about  $5:637.560,  to  which 
the  L'nited  States  contributed  the  unimportant  item 
of  $55-4i3-      ;  .    ) 

The  following  tables  show  the   imports  of  elec- 
trical macbinerj^  etc.,  for  the  year  18^5 : 
Electrical  Machinery  Weighing  More  Than  i.ooc 
Kilograms  (2,240  Pounds). 

From  Austria 131,320  francs 

Belgium .; ipjiio 

France 14,455 

Germany ; 206,290 

England 69,090 

Switzerland 668,605 

United  States 66,885 

Total 1.775.755  francs 


ELECTRIC  SHOP-YARD    HAULAGE. 


plant  and  two  electric  locomotives,  one  of  the  box 
tj-pe  and  the  other  a  platform  car.  The  generating 
plant  consists  of  a  standard  75-kilowatt,  500-volt  rail- 
way generator,  driven  by  a  belt  from  an  Armington 
&  Sims  high-speed  engine.  The  generator  read- 
ily answers  all  calls  upon  it,  with  no  heating  or 
sparking,  although  it  is  occasionally  subjected  to 
very  hea^^'  overloads  when  both  cars  are  handling 
a  train  of  more  than  the  usual  number  of  loaded 
cars. 

The  box-car  locomotive  used  for  hauling  material 
about  the  yards  is  shown  in  Fig.  i,  and  is  equipped 
with  two  27  horse  power  motors  and  series  paral- 
lel controllers.  The  platform  locomotive  is  used  to 
haul  trains  of  loaded  cars  from  the  yards  to  the 
main  line  and  empty  cars  from  the  line  to  the  mill 
tracks,  and  to  do  all  the  drilling  in  the  yards.     The 


Electrical  Machinery  Weighing  Less  Than    t.ooo 
Kilograms. 

From  Austria 84,010  francs 

France 9,920 

Germany 236,840 

England 75-950 

Holland 4,030 

Switzerland 88,040 

United  States 1 19.660 

Total   618,450  francs 

This  makes  a  total  of  1,794,205  francs  for  the  im- 
ports of  electrical  machinery,  to  w-hich  w-as  con- 
tributed by  tlie  United  States  186,545  francs,  or 
about  II  per  cent. 

In   1896  the  imports  of  electrical   machinery  into 
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It^aly  rose  to  the  value  of  2,782,110  francs,  while  in 

1807  they  reached  the  amount  of  3,116,210  francs. 
The    imports    of    ''electrical    appliances"    in    1897 

were  as  follows: 

From  Austria 153,300  francs 

Germany 158,550 

England    224,700 

Switzerland    15.750 

United  States 8,050 

Total   560,350  francs 

In  the  course  of  the  next  few  months  the  Edison 
company,  which  works  the  electric  railways  of  Milan 
for  the  municipality,  will  bring  into  Milan  a  force 
of  nearly  10,000  horse  power,  obtained  from  the 
River  Adda  at  Paderno.  Six  turbines,  each  of 
2.160  horse  power,  with  a  seventh  as  a  reser\^e  in 
case  of  accidents,  will  be  employed  for  developing 
the  water  power  and  conveying  it  to  the  dynamos, 
vliich  will  be  seven  in  number,  and  the  electric  cur- 
rent will  be  carried  from  Paderno  to  Milan,  a  dis- 
tance of  20  miles  across  country,  by  means  of  over- 
head wires.  These  turbines  are  said  to  be  the  most 
powerful  in  Europe,  and  are  being  constructed  by- 
the  firm  of  Riva,  Monneret  6:  Co.  of  Milan.  It  is 
estimated  that  the  loss  of  power  in  transit  will  not 
exceed  nine  per  cent. 

Of  the  nearly  13,000  horse  power  to  be  thus  de- 
veloped, 2,000  is  already  disposed  of  in  the  town 
of  Monza.  The  remainder  will  be  brought  to  the 
citj'^  of  Milan,  and  any  surplus  that  may  remain 
after  providing  for  the  public  and  private  lighting 
of  the  city  and  the  working  of  the  tramwaj'S  will 
be  let  for  industrial  purposes. 

Many  other  electric  plants  are  under  contem- 
plation in  Ital3\  Among  the  most  important  is  the 
construction  of  an  extensive  electric  street-railway 
line  in  Catania,  a  citj'-  of  nearly  125,000  inhabitants, 
situated  along  the  sea  coast,  at  the  foot  of  Mount 
Etna,  on  the  island  of  Sicil3^ 

An  American  electric  street  railway  in  Catania 
v.'ould  be  a  great  standing  advertisement  for  Amer- 
ican industr}-  and  an  entering  wedge  for  our  com- 
merce into  Sicily,  especially  in  machinery,  tools, 
etc. 

Foreigners  have  the  same  privileges  in  Italj'  to 
do  business  as  Italian  citizens,  and  there  is  no 
reason  w-hatever  why  we  should  not  claim  a  fair 
share  of  the  Italian  trade. 

A  good  opportunity-  for  American  manufacturers 
to  view  the  class  of  goods  imported  into  Italy  is 
offered  by  the  present  exhibition  of  Turin,  which 
v.ill  be  closed  in  October.  Further  particulars  may 
be  obtained  from  the  General  Exhibition  Committee 
a:  Turin  (Comitato  della  Esposizione  Generale  di 
Torino,  Torino.  Italy"). 


BOOK  NOTES. 


"The  Cost  of  Generation  and  Distribution  of  Elec- 
trical Energ)'"  is  the  title  of  a  paper  read  \iy  Robert 
Hammond  before  the  Institution  of  Electrical  Engi- 
neers at  London  on  March  24th,  and  subsequently 
printed  in  pamphlet  form.  The  document  makes 
a  good-sized  pamphlet  and  conveys  a  comprehensive 
view  of  English  practice.  There  are  many  valuable 
tables  and  diagrams  and  the  statistical  information 
contained  between  the  covers  should  insure  a  place 
for  the  work  in  American  as  w^ell  as  English  libra- 
ries. 

Poole  Bros.'  Mining  Directory  and  Reference 
Book  of  the  United  States,  Canada  and  Mexico  for 
1S9S  is  an  imposing  volume  of  926  pages.  It  con- 
tains lists  of  mining  and  quarry-ing  companies  and 
operators  and  of  those  engaged  in  the  closely  allied 
industries.  There  is  much  other  information  for 
mining  men,  including  digests  of  the  mining  laws 
and  a  map  of  the  Klondike  gold  fields.  One  fea- 
ture is  a  list  of  mining,  mechanical  and  electrical 
engineers  in  the  different  states,  but,  judging  b\'  tlie 
Chicago  names  given,  the  list  is  far  from  comple:e. 
The  price  of  the  book  is  $6,  and  it  is  published  by 
Poole  Bros,  of  Chicago. 

Although  somewhat  belated,  this  years  "Electrical 
Trades'  Director)','  issued  hy  the  London  Electri- 
cian, is  none  the  less  appreciated.  The  present  vol- 
ume, which  is  the  sixteenth  year's  issue,  continues 
to  bear  substantial  evidence  of  the  popularity  of 
the  work.  Among  the  new  features  may  be  men- 
tioned the  ''Electric  Tramway  Order''  in  its  latest 
form,  the  "Board  of  Trade  Standardizing  and  Test- 
ing Regulations."  the  new  fire-risk  rules  adopted 
in  the  L'nited  States  and  the  lists  of  government 
telegraphic  and  electrical  departments.  The  statis- 
tical and  other  valuable  information  published  has 
been  carefully  revised,  amplified  and  brought  up 
to  date,  and  the  publishers  saj'  may,  consequently, 
be  relied  upon  as  being  complete  and  correct,  in- 
cluding the  revision  of  Mr.  H.  G.  Cheesman's  wire- 
gauge  table,  the  sheet  table  of  supply  stations, 
and  the  sheet  table  of  electric  railways  and 
tramways.  Particulars  have  been  added  relating 
to  the  fire-risk  rules  of  the  leading  offices 
(including  the  copj-right  rules  of  the  Liverpool 
and  London  and  Globe  offices),  systems  of  charg- 
ing for  electric  current  and  important  details 
legarding  the  Cadmium  cell.  The  publishers 
wish  to  draw  attention  to  the  biographical  sec- 
tion with  more  than  usual  satisfaction.  Not  only 
have  the  notices  increased  in  number,  but  the 
portraits  have  been  vastly  improved  by  means  of 
half-tone  reproduction,  closely  approximating  to 
the  photograph  itself.  Iti  every  waj'  the  work  is 
highly  creditable  and  thoroughly  satisfactory. 
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Construction  of  Statute  Requiring  Paint- 
ing of  Poles. 

Provision  is  made  in  the  Vermont  statutes  (Sec- 
tion 422Q)  tliat  a  person  or  corporation  owning  or 
operating  a  line  of  wires  in  a  city  or  village  shall 
cause  the  poles  upon  which  the  wires  are  strung  to 
be  kept  suitably  painted,  to  the  satisfaction  of  the 
aldermen  of  the  city  or  the  trustees  of  the  village, 
and  substitute  straight  poles  for  crooked  ones.  The 
next  section  provides  that  a  person  or  corporation 
neglecting  or  refusing  to  paint  such  poles  or  make 
such  substitution,  after  a  prescribed  notice  has  been 
given,  shall  forfeit  $100  to  the  city  or  village,  to  be 
recoverable  in  an  action  upon  the  statute. 

This  being  a  penal  statute,  the  Supreme  Court  of 
Vermont  holds,  in  the  case  of  the  village  of  Hardwick 
against  the  Vermont  Telephone  and  Telegraph  com- 
pany (40  Atlantic  Reporter,  169),  that  it  must  be  con- 
strued according  to  the  intention  of  the  Legislature, 
as  discovered  by  the  import  of  the  words  used.  It 
is  not  sufhcient,  in  an  action  brouj^ht  to  recover  the 
penalty,  that  tlie  precise  terms  of  the  statute  be  fol- 
lowed in  stating  the  cause  of  action.  Tlie  latter 
must  be  set  forth  according  to  the  legal  meaning 
of  the  statute. 

The  provisions  of  the  sections  mentioned  apply 
to  all  cities  and  villages  where  telephone  and  tele- 
graph wires  are  maintained,  and  the  court  holds 
it  is  to  be  presumed  that  the  Legislature  intended 
that  a  notice  from  the  aldermen  or  trustees  should 
indicate,  by  streets  or  other  localities,  where  a  sub- 
stitution of  poles  should  be  made,  and  also  direct 
what  color  they  should  be  painted,  inasmuch  as  the 
statute  requires  that  they  shall  be  painted  to  the 
satisfaction  of  such  aldermen  or  trustees. 

An  offense  under  the  statute  was  not  committed, 
the  court  continues,  by  the  company  maintaining 
unpainted  and  crooked  poles,  but  by  neglecting  to 
do  certain  things  within  20  days  after  notice  to  do 
them;  wherefore,  the  notice  shot-Id  state  specifically 
what  was  required. 

The  averment  that  the  company  had  not,  and  did 
not,  "substitute  straight  poles  for  crooked  ones  then 
or  thereafter  erected,  but,  on  the  contrary,  inain- 
tained  crooked  and  unsatisfactory  poles."  the  court, 
last  of  all.  expressly  holds,  is  not  a  sufficient  aver- 
ment that  crooked  poles  were  poles  upon  which 
wires  were  strung  in  the  village  that  was  suing  the 
company. 


Curious  Situation  in  Pasadena. 

[From  the  Pasadena  (Cal.)  Star.] 

For  a  year  past  the  city  of  Pasadena  has  enjoyed 
the  privilege  of  having  the  local  electric  railway 
pay  the  bill  for  lighting  the  city's  streets  and  public 
buildings.  The  amount  paid  each  month  has  aver- 
aged over  $1,000,  and  now  approximates  $1,100. 
The  saving  is  a  considerable  one.  and  is  dependent, 
as  everyone  knows,  upon  an  understanding  (not  an 
agreement)  to  the  effect  that  so  long  as  no  other 
street-railroad  franchise  is  granted  over  Pasadena's 
streets,  the  railroad  corporation  will  continue  to  pay 
the  lighting  bills.  The  minute  that  another  fran- 
chise is  granted  the  city  again  begins  to  pay  for 
its  ow-n  lighting. 

There  are  now  two  companies  asking  for  fran- 
chises over  Pasadena's  streets.  It  is  the  opinion 
of  nine-tenths  of  the  taxpayers  of  the  city  that  it 
will  be  to  the  best  interests  of  Pasadena  to  gran' 
the  applications.  The  platforms  of  both  political 
parties  at  the  last  municipal  election  contained  planks 
favorable  to  such  action,  and  the  report  of  the  corn- 
mittee  on  ordinance  and  judiciary  of  the  council, 
to  which  was  referred  the  applications,  reported  in 
favor  of  granting  the  franchises,  Trustee  Reynolds 
not  signing  the  report. 

It  the  franchises  are  to  be  sold  they  should,  how- 
ever, contain  provision  that  will  result  in  the  city 
receiving  compensation  in  some  shape  that  will  at 
least  equal  the  amount  which  it  will  lose  by  letting 
them  come  in  by  reason  of  being  compelled  to  pay 
the  lighting  bills.  It  could  hardly  be  called  unrea- 
sonable if  the  council  should  insist  upon  each  ap- 
plicant paying  approximately  that  sum  or  giving 
privileges  that  would  equal  the  cash  outlay. 

One  member  of  the  board  of  trustees  recently 
made  the  remark  that  he  believed  that  the  time 
had  passed  when  Pasadena  would  be  compelled  to 
pay  for  her  own  street  lighting. 


COMMUNICATION, 


Acetylene  Gas  Explosion. 

To  the  Editor  of  the  Western  Electrician: 

Your  accout  of  the  acetylene-gas  explosion  in  my 
residence  was  received  a  few  days  ago.  Your  re- 
porter is  "way  off"  in  his  account  of  the  explosion, 
I  will  explain  to  you  how  it  happened.  In 
changing  buckets,  I  noticed  some  pieces  of  carbide 
that  I  thought  could  be  used  again,  so  I  set  the 
bucket  in  my  woodshed,  and  covered  it  over  with 
a  heavy  cloth.  This  was  about  7  p.  m.;  at  11  p.  ni. 
I  went  out  to  see  if  the  carbide  had  got  cool  enough 
for  me  to  handle.  Very  foolishly  I  lit  a  match  and 
removed  the  cloth  from  the  bucket,  and  then  it  was. 
all  over  in  a  second.  It  singed  me  properly  and 
knocked  me  about  five  feet  against  the  wall.  The 
explosion  was  50  feet  away  from  the  machine,  and 
was  not  caused  when  I  was  cleaning  the  generator, 
as  your  reporter  stated.  DR.  CHAS.  BEAVER. 
Mancelona,  Mich.,  June  20,  i8;8. 


Copper  in  Alaska. 

'  [From  the  San  Francisco  Clironicly.] 

A  great  body  of  almost  pure  copper  ore  has  been 
discovered  in  Alaska.  The  matter  is  of  considerable 
moment,  for  the  reason  that  the  mineral  is  in  niujh 
•_ind  increasing  demand,  principally  by  reason  of  the 
large  amounts  now  used  in  electrical  work.  Al- 
ready Dalton,  the  famous  Klondike  explorer,  has 
slaked  out  a  large  space  in  the  mines  and  put  men 
lo  work,  and  Henry  Bratnobcr,  the  well-known 
mining  engineer,  who  is  now  in  the  North,  is,  ac- 
cording to  the  last  reports  received  here,  about  to 
follow  his  predecessor's  example. 

The  copper  is  located  between  the  White  and  Cop- 
per rivers.  A  few  months  ago  an  old  prospector 
went  to  Robert  Duncan,  Jr.,  the  suiierintendent  of 
the  Treadwell  mines  at  Juneau,  and  showed  him 
a  piece  of  ore  of  wonderful  richness.  It  was  sent 
to  this  city,  and,  on  being  assayed,  was  found  to 
contain  94  per  cent,  of  copper,  $30  in  gold  to  the 
ton.  and  a  small  amount  of  silver.  The  man  stated 
to  ^Duncan  that  the  ore  had  been  taken  from  out- 
croppings  of  a  vein  near  the  White  River,  having 
an  outlet  to  the  Alsek  River,  \Uiich  flows  into  the 
Pacific  Ocean  at  Lituya  Bay.  Bratnober  and  Dal- 
ton decided  to  make  investigations  at  once,  and, 
i;  the  report  was  correct,  to  take  up  claims  without 
loss  of  time.  A  letter  has  just  been  received  in 
this  city  by  Captain  Thomas  Mein  from  Duncan, 
in  which  he  says: 

"Bratnober  left  lor  the  inside  some  days  ago,  and 
must  be  in  now  about  Dalton's  Post  somewhere. 
Onderdonk  went  along  with  him  to  stake  a  claini 
off  on  Shorty  Creek,  on  the  Dalton  trail,  about 
200  miles  in.  Dalton  has  just  returned  from  there, 
and  claims  there  is  a  big  excitement  in  there  about 
it.  There  are  about  35  men  at  work  on  the  creek 
HOW  and  getting  big  returns.  Bratnober  will  go 
there  also,  I  believe,  to  take  up  a  few  claims  before 
he  goes  in  to  the  Copper.  Dalton  was  in  at  the  Cop- 
per. He  left  his  men  in  there,  and  claims  it  is 
there  in  heaps." 

This  corroborates  the  statement  of  the  old  pros- 
pector who  brought  in  the  sample  of  copper  when 
he  said  there  was  enough  of  it  lying  around  on  the 
surface  of  the  ground  to  load  a  ship.  The  sample 
of  ore  in  this  city  is  so  pure  that  if  the  remainder 
is  anything  like  it  there  will  be  no  need  to  smelt 
ii  in  the  North.  It  can  be  shipped  at  once  to  San 
Francisco  and  treated  here  at  a  great  profit.  This 
discovery  is  among  the  most  important  that  has 
been  made  in  Alaska  in  a  long  time.  There  is  yet 
some  question  whether  the  copper  deposit  is  in 
American  or  in   British   territory. 


Another  War-time  Sensation. 

[Curtis"  Washington  Letter  in  Chicago  Fecord  ] 

1  am  compelled  to  report  a  violation  of  the  law 
of  the  land  by  such  men  as  the  president  of  the 
United  States,  the  secretary  of  war,  the  secretary 
of  the  navy,  and  the  commissioner  of  public  build- 
ings and  grounds  of  the  District  of  Columbia.  A 
statute  passed  by  Congress  forbids  any  telegraph, 
telephone  or  electric-light  company  erecting  any 
more  poles  or  stringing  any  more  wires  in  the  air 
within  the  limits  of  the  city  of  Washington. 
All  wires  in  the  future  have  to  be  underground, 
and  subways  are  being  built  for  them.  Never- 
theless and  notwithstanding,  a  wire  has  been 
stretched  in  a  most  conspicuous  part  of  the  city 
between  the  Navy  Department  and  the  White 
House,  in  order  that  the  president  of  the  United 
States  may  receive  and  send  direct  dispatches  from 
and  to  General  Shafter,  Admiral  Sampson  and  others 
^^ith  whom  he  desires  to  communicate  by  means  of 
an  electric  current.  When  this  matter  was  called 
to  the  attention  of  the  district  commissioners  to-day 
they  admitted  that  it  was  a  violation  of  law,  and  when 
they  were  asked  why  the  president  of  the  United 
States,  the  secretary  of  war  and  other  culprits  had 
not  been  arrested,  they  replied  that  no  complaint 
had  ever  been  filed  at  collce  headquarters  and  that 
the  offense  was  ofiftclally  unknown  to  them.  They 
said  that  when  they  were  notified  that  this  wire  was 
to  be  erected  the  police  were  called  off  or  were  in- 
structed to  turn  their  backs,  or  wear  dark-green 
glasses  so  that  they  should  not  be  able  to  witness 
the  sinful  proceedings. 


CORRESPONDENCE. 

New  York  Notes. 

New  York.  June  27. — The  Kin^s  County  Elevated 
Railroad  company  of  Brooklyn  has  ordered  41  pas- 
senger cars,  to  be  built  bv  the  Wason  Manufacturing- 
company,  Springfield.  Mass..  and  20  of  these  cars 
are  to  be  equipped  with  electric  motors,  four  motors 
on  each  car,  by  the  Westinghouse  Electric  and  Man- 
ufacturing company.  The  trucks  will  be  made  by 
the  Baldwin  Locomotive  Works.  This  electrical 
equipment  is  put  on  to  prepare  the  cars  for  running 
over  the  bridge  to  New  York, 

George  J,  Gould,  president  of  the  Manhattan  Rail- 
wav  company,  has  sent  a  letter  to  Alexander  E,  Orr, 
nresident  of  the  Rapid  Transit  Commission,  reply- 
ing to  the  latest  propositions  regarding  the  proposed 
West  street  franchise.  Mr,  Gould  declines  to  accept 
a  franchise  based  on  the  payment  to  the  city  of  five 
per  cent,  of  the  eross  passenger  receipts.  On  this 
point  he  says:  "This  company  will  not  pay  a  rental 
of  five  per  cent,  of  gross  passenger  receiots  of  the 
West  street  line,  whether  this  franchise  be  consid- 


ered in  connection  with  the  'Bowery  o.ud  Third  and 
Ninth  avenue  tiricks.'  or  as  'an  isolated  gram.' " 
Under  the  head  of  "Interference  with  Other  Rapid 
Transit,"  Mr.  Gould  announces  that  hi.s  company 
cannot  accept  a  franchise  which  will  limit  the  policy 
of  the  company  in  the  future  in  the  manner  pro- 
posed by  the  board.  A  conference  is  suggested, 
but  the  ideas  01  the  Manhattan  directors  and  the 
Rapid  Transit  commissioners  are  so  widely  at  vari- 
ance that  it  is  difScult  to  see  how  an  agreement 
can  be  reached. 

It  is  given  out  that  the  cable  car  will  soon  dis- 
appear from  Broadway,  from  Columbus  avenue  and 
from  Lexington  avenue,  to  give  way  to  the  under- 
ground electrical  system,  while  the  Metropolitan 
Street  Railway  company  is  about  to  experiment  with 
compressed-air  motors  on  some  of  the  cross-town 
lines.  President  H.  II.  Vreeland  of  the  Melropol- 
ilan  company  says:  "We  shall  use  compressed-air 
motors  to  propel  the  cars  on  Twenty-third  street. 
Work  on  our  compressed-air  station  on  Twenty- 
th.ird  street  has  been  delayed,  but  we  shall  be  ready 
to  try  the  new  power  by  the  first  of  the  year.  'The 
present  cable  lines  on  Broadway.  Columbus  and 
Lexington  avenues  will  be  operated  by  underground 
trolley.  These  routes,  with  those  on  Fourth  and 
Second  avenues  and  Fifty-ninth  street,  will  consti- 
tute the  electrical  service  for  the  present.  The  re- 
maining parts  of  Eighth  and  Sixth  avenues,  [or 
which  we  have  permission  to  use  electricity,  will  be 
pushed  to  completion,  but  tbey  will  not  be  available 
until  our  new  power  house  at  Ninety-sixth  street 
and  East  River  is  completed."  M.  S. 

Northwestern  Notations. 

Minneapolis,  June  27, — The  Montana  Power 
company  of  Butte,  Mont,,  is  in  financial  straits, 
and  liens  have  been  filed  against  it  aggregating 
?,54.955.2i.  The  company  has  acquired  a  lot  of 
land  on  the  Big  Hole  River,  and  for  a  year  has  been 
building  a  power  plant  there.  Some  of  the  stock- 
holders recently  refused  to  put  up  any  more  money. 

The  Fox  River  Valley  Electric  Railway  company 
has  put  the-interurban  line  between  .•Vppleton,  Wis., 
and   Neenah    in   operation    at  last. 

The  Butte  General  Electric  company  bid  $!2  per 
month  per  arc  lamp  for  street  lighting  in  Butte, 
Mont,  The  figure  is  quite  satisfactory,  as  it  is  con- 
siderable of  a  reduction  from  former  figures.  It  is 
based  on  the  cheaper  power  which  will  soon  be 
available  from  the  new  power  dam  in  the  Big  Hole 
River. 

In  the  case  of  the  Edison  Electric  Light  company 
against  the  Minneapolis  General -Electric  company 
and  the  Thomson-Houston  Electric  company,  in  the 
L'nited  States  District  Court,  at  Minneapolis,  Judge 
I.ochren  held  that  the  defendants  were  in  no  wav 
connected  with  the  E,  G.  Barnard  company,  which 
was  enjoined  from  manufacturing  a  dynamo  infring- 
ing on  the  complainant's  patent.  The  Minneapolis 
company  is  still  free  to  use  the  dynamo  in  question 
until  suit  is  brought  directly  against  it. 

The  Oshkosh-Omro-Berlin  Electric  Railway  Con- 
struction company  has  been  incornorated  to  build 
an  electric  line  from  Oshkosh  to  Berlin,  Wis, 

The  electric-light  plant  of  Ortonville,  Minn.,  has 
been   completed  and  put  in   operation, 

Walkerville,  Mont,,  a  suburb  of  Butte,  protests 
en  the  rates  the  Butte  General  Electric  company 
charges  it  for  light.  While  Butte  escaoes  with  $14 
per  month  for  arc-light  service,  Walkerville  has 
been  paying  $iS. 

The  Twin  City  Rapid  Transit  comnany  is  pushing 
work  as  fast  as  possible  changing  the  cable  in  St, 
Paul  to  electric  power.  The  paving  alone  which 
the  company  will  have  to  do  will  cost  $20,000,  and 
the  work  at  the  Selby  avenue  hill  will  cost  about 
$30,000. 

Business  firms  of  Chippewa  Falls,  Wis.,  have  pro- 
tested against  the  street-railway  company  occupy- 
ing Spring-  street  with  a  car  line. 

The  Commercial  Light  and  Power  company  of 
Duluth,  Minn,,  has  submitted  four  different  propo- 
sitions for  lighting  the  streets  under  contract. 

The  suggestion  is  made  'oy  a  daih'  paper  in  Roch- 
ester. Minn.,  that  an  electric  line  to  the  summer  re- 
sort of  Oronoco  would  be  a  paying  investment. 

The  contracts  have  been  awarded  at  Algona.  la., 
for  machinery  for  the  electric-light  plant.  West- 
inghouse apparatus  wnll  be  used. 

The  Citizens'  Traction  company'  of  Oshkosh,  Wis.. 
has  completed  its  new  line  to  its  summer  park  and 
put  it  in  operation. 

The  Kaukauna  Electric  Light  company  has  sued 
the  city  of  Kaukauna,  Wis.,  to  recover  bills  for 
light  service  for  April  and  Mav.  which  the  council 
di^nllowed.  The  council  had  declared  the  contract 
with  the  comnany  void,  and  for  that  reason  refused 
to  nay  the  bills, 

W.  I-  Gray  81  Co.  of  Minneanolis  were  the  suc- 
cessful bidders  for  furnishing  and  installing  an  elec- 
trir-light  olant  for  Madison.  Minn, 

Negotiations  have  been  pending  for  the  past  six 
months  for  the  consolidation  under  one  rnanagement 
oF  the  street-railwav  lines  of  Seattle.  Wash.  It  is 
believed  that  the  deal  will  be  closed  at  any  tiine 
now. 

The  Electric-light  Board  of  Marquette.  Mich,, 
has  decided  to  retail  electric  power.  It  has  300 
horse  power  available  now  for  consumers  and  will 
have  more   soon. 

The  officials  of  the  Chipnewa  Valley  Electric  Rail- 
^'nv  comr?"v  have  returned  to  Chinnewa  Falls.  Wis  , 
from  the  East  and  let  contracts  for  the  materials 
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for  the  road  in  that  city.  It  is  now  expected  that 
the  work  will  be  pushed  tlirough  to  conclusion  as 
fast  as  possible. 

The  electric-light  dynamo  of  Lake  City,  la.,  was 
damaged  slightly  in  being  shipped,  but  the  con- 
tractor thouglit  it  would  not  interfere  with  its  op- 
eration and  proceeded  to  set  it  up.  When  the  plant 
was  started  the  dynamo  wrecked  the  engine,  so  that 
it  was  necessary  to  have  a  number  of  parts  replaced 
from  the  factory.  The  plant  was  delayed  in  starting 
until  the  parts  could  be  replaced. 

E.  Cole  and  Alexander  Stern  of  Fargo.  N.  D.. 
are  understood  to  propose  a  small  electric-light  plant 
to  furnish  light  for  the  stores  situated  in  their 
immediate  neighborhood.  Messrs.  Yon  Neida  and 
Tockhart  of  Fargo,  and  Wagner  and  Clendenning 
of  Moorhead,  are  applicants  for  a  franchise  for  an 
electric-car  line,  and  General  Ale.x.  Hughes  and  E. 
A.  Hughes  of  Bismarck  for  an  electric-light  plant 
at  Fargo.  Between  them  all  Fargo  ought  to  be 
furnished  with  electricity  soon. 

It  is  understood  the  electric-light  company  of 
Anaconda,  Mont,  will  add  a  new  steam-power  plant 
to  its  system,  with  a  capacity  of  3,000  horse  power. 
M^ith  the  rapid  increase  of  smelters  the  output  of 
the  present  plant  has  been  entirely  consumed,  par- 
ticularly in  the  winter. 

The  Greenman  Electric  company  of  Des  Moines, 
la.,  has  filed  articles  of  incorporation,  with  $10,000 
capital  stock. 

W.  B.  Baker  has  let  the  contract  for  the  construc- 
tion of  the  electric  line  from  Waupaca,  Wis., 
tc  the  Chain  o'  Lakes,  to  the  Electrical  Installation 
company  of  Chicago,  to  be  completed  by  July  15th. 

The  remainder  of  the  stock  for  the  electric  line 
in  Escanaba,  Mich.,  has  been  taken  by  local  capi- 
talists, and  the  line  will  be  put  into  operation  at 
once.  It  will  be  extended  about  four  miles,  to  con- 
nect with   the   Soo  railroad. 

The  village  of  St.  James,  Minn.,  will  purchase  a 
dynamo  of  2,000  incandescent-light  capacity. 

The  Western  Electric  company  of  Chicago  was 
the  successful  bidder  for  furnishing  Rochester, 
Minn.,  with  wire  for  the  enlargement  of  tlie  power 
house,  at  $1,121. 

The  District  Court  at  Des  Moines.  la.,  has  over- 
ruled a  motion  on  the  part  of  the  city  to  set  aside 
the  injunction  restraining  the  city  from  contracting 
for  an  electric-light  plant.  The  council  awarded  a 
contract,  but  it  was  enjoined  on  a  technicality  which 
the  Legislature  remedied.  But  the  Supreme  Court 
will  have  to  settle  it. 

L.  T.  Treleven  and  others  of  Fond  du  Lac,  Wis., 
have  applied  for  a  franchise  for  an  electric  street- 
car line,  which  they  propose  to  have  in  operation 
in  less  than  a  year.  An  extension  has  been  granted 
on  the  franchise  granted  to  Rollin  F.  Allen  in  1897. 

The  council  of  Iowa  City,  la.,  will  investigate  the 
matter  of  the  purchase  of  the  Iowa  City  Electric 
Light  company's  plant. 

The  village  of  Gaylord,  Minn.,  voted  to  establish 
an  electric-light  plant.  -A  recent  canvass  was  made, 
and  over  300  lights  were  guaranteed.  A  system  to 
cost  about  $8,000  will  be  put  in. 

The  Gas,  Electric  Light  and  Street  Railway  com- 
pany of  Marshalltown,  la.,  has  mortgaged  its  plant 
for  $150,000,  to  make  a  number  of  improvements  and 
enlargements. 

A.  Munch  of  Pine  City,  Minn.,  will  construct  a 
dam  across  the  Snake  River,  and  there  is  talk  of 
forming  an  electric  company  to  utilize  the  power 
and  furnish  electric  light  and  power  to  Pine  City 
and  other  towns  in  the  vicinity. 

The  old  scheme  of  an  electric  railway  between  La 
Crosse  and  Neillsville,  Wis.,  has  been  revived,  and 
it  seems  as  though  it  might  be  carried  out.  New 
capital  has  been  enlisted,  and  it  is  thought  work  will 
soon  be  begun. 

The  village  of  Springfield,  Minn.,  has  contracted 
with  the  Fort  Wayne  Electric  corporation  for  ad- 
ditional lighting  facilities,  to  cost  about  $2,000. 

The  Supreme  Court  has  enjoined  the  city  of  Grand 
Forks,  N.  D.,  from  paying  for  the  electric-light 
plant  ordered  by  the  council,  on  the  ground  that  the 
city  has  no  right  to  levy  so  large  a  tax  without 
an  ordinance  or  a  vote  of  the  people.  The  lower 
court  refused  the  injunction,  and  the  contractors 
proceeded  to  install  the  plant.  It  was  nearly  com- 
pleted when  the  Supreme  Court  decision  came. 

The  Bi-metallic  Granite  company  of  Phillipsburg, 
Mont.,  is  considering  establishing  an  electric  power 
and  light  plant  at  Flint  Creek  Falls,  about  five  miles 
above  Phillipsburg.  There  is  ample  power  for  a  very 
extensive  plant,  and  it  is  believed  the  company 
will  complete  the  plans  which  w'ere  started  six  years 
ago.  when  a  dam  was  constructed. 

The  electric-light  plant  at  Sioux  Rapids,  la.,  has 
been  burned  out. 

The  Missouri  Valley  (la.)  Electric  Light  company 
has  changed  its  charter  apd  become  the  Missouri 
Valley  Electric  Light,  Heating  and  Power  company. 
An  understanding  has  been  arrived  at  between 
the  Electric  Light  and  Power  company  and  the 
city  of  Superior.  Wis.,  by  which  the  lighting  com- 
pany reduces  its  rates  from  $33,000  to  $11,400  per 
annum.  The  city  will  drop  the  proposed  municipal 
light  plant. 

It  is  reported  that  the  electric-car  line  between  St. 
Paul  and  Wildwood.  in  Washington  county,  Minn., 
has  been  sold  to  Thomas  LowrJ^ 

The  directors  of  the   Electric  Light  and   Power 

company  of  Chatfield.  Minn.,  voted  to  reduce  rates 

for  lighting  25   per   cent,   as  soon   as   1,000  lamps 

are  subscribed  for. 

The  St.  Cloud  City  Street  Car  company's  prop- 


erty in  St.  Cloud,  Minn.,  has  passed  into  the  hands 
of  the  Benton  Power  and  Traction  company.  This 
company  proposes  to  build  two  dams  across  the 
Mississippi  River,  one  at  Sauk  Rapids  and  one  above 
that  village. 

J.  C.  Hubinger  of  Keokuk,  la.,  has  been  granted 
a  franchise  for  a  street-railway  system  in  Quincy, 
111. 

The  council  of  Waupaca,  Wis.,  has  granted  a 
franchise  to  Mr.  Baker  and  others  for  an  electric- 
railway  line. 

The  Murray  Iron  Works  of  Burlington,  la.,  will 
furnish  the  engine  for  the  Sac  City  Electric  com- 
pany's light  plant  at  Sac  City,  la. 

The  Supreme  Court  has  decided  against  S.  G. 
Peterson  of  New  Ulm,  Minn.,  in  his  suit  for  libel 
against  the  Western  Union  Telegraph  company 
in  transmitting  an  anonymous  message  reading 
"Slippery  Sam,  your  name  is  pants."  The  case  has 
been  up  to  the  Supreme  Court  several  times,  and  has 
been  remanded  for  a  new  trial  every  time  until  now. 

The  council  of  St.  Cloud,  Minn.,  has  voted  to 
pay  the  Water  and  Light  company  $80  per  light 
per  annum  for  arc  street  lights. 

The  council  of  Two  Harbors,  Minn.,  proposes  to 
borrow  $4,000  from  the  Minnesota  Iron  company, 
if  possible,  for  an  electric-light  plant.  If  this  can- 
not be  done,  a  bond  issue  for  the  same  amount  will 
be  submitted  to  popular  vote.  C. 


to  the  present  time  Mr.  Colby  has  formed  no  new 
connection,  but  his  headquarters  are  for  the  present 
237  Lake  street,  Chicago. 


Canadian  Intelligence. 

Ottawa,  June  27.— It  is  said  that  the  Grand  Trunk 
Railway  authorities  have  not  yet  come  to  any  defi- 
nite conclusion  regarding  the  adoption  of  electricitv 
lor  hauling  trains  through  the  Sarnia  tunnel. 

The  amalgamation  of  the  Quebec  and  Montmo- 
rency railway  and  the  Quebec  District  railway  is  said 
to  have  been  effected.  The  motive  power  of  the 
former  road  will  likely  be  converted  to  electricitv. 

The  adjourned  annual  meeting  of  the  sharehold- 
ers of  the  Hamilton,  Chedoke  and  Ancaster  Elec- 
tric Railway  company  was  held  at  Hamilton,  Ont., 
recently.  The  reports  as  to  the  disposition  of  the 
slock  showed  that  the  company's  prospects  are 
brightening  up  considerably,  and  that  the  railwav 
may  yet  be  built  sooner  than  is  at  present  antici- 
pated. About  $30,000  of  stock  has  been  placed,  and 
the  company  wants  to  dispose  of  $10,000  more  before 
beginning  active  operations. 

The  Hull  Electric  Railway  company  of  the  citv 
of  Hull,  Que.,  has  adopted  a  new  stvle  of  ticke't 
for  use  on  its  road.  The  ticket  is  a  metal  one,  com- 
posed of  aluminum,  with  the  letter  "H"  in  copper 
in  the  center.  It  is  about  the  size  of  a  lo-cent  piece, 
but  instead  of  being  round  has  si.x  sides  to  it.  The 
Hull  company  is  the  only  one  in  Canada  using  this 
kind  of  tickets. 

The  report  of  Mr.  James  Milne,  the  electrical  ex- 
pert employed  by  the  city  of  Toronto  to  make  a 
report  on  the  cost  of  an  electric  power  supply  for 
street  lighting  and  commercial  purposes  for'  To- 
ronto, is  against  the  city  erecting  a  commercial 
pl?-t.  The  expert  reports  that  the  data  received 
from  users  of  both  electric  and  steam  power  are  not 
to  be  absolutely  relied  on  for  the  purposes  of  care- 
ful calculations,  owing  to  the  different  bases  upon 
Mhich  the  various  returns  have  been  prepared.  The 
summary  of  steam  users  shows  a  consumption  of 
16.802  horse  power,  from  which  may  be  deducted 
10,000  horse  power  for  the  Toronto' Electric  Rail- 
way company,  electric-light  and  incandescent-light 
companies'  plants,  leaving  6.802  horse  power  for 
ccmmercial  purposes.  Of  this  amount,  he  says, 
nearly  1,000  horse  power  could  be  supplied  by  elec- 
tric power  or  gas  as  cheaply  as  at  present,  but  for 
the  remaining  5,800  horse  power  it  is  useless  trving 
to  persuade  the  manufactures  to  change  from  their 
present  methods.  A.  V.  W. 


PERSONAL. 


O.  P.  Sells  is  designing  a  large  power  plant  for 
electrolytic  purposes  for  the  Raritan  Copper  Works. 

General  Manager  H.  H.  Brooks  of  the  .American 
Circular  Loom  company  of  Boston  passed  through 
Chicago  last  week  on  his  return  to  Boston  from  a 
western  trip.  Mr.  Brooks  is  one  of  those  who  en- 
joyed the  Northwestern  convention  excursion. 
Afterward  he  proceeded  West. 

James  G.  Nolen,  Jr.,  well  known  to  everyone 
m  the  telephone  trade,  has  severed  his  connec- 
tion with  the  Western  Telephone  Construction  coni- 
])any  to  accept  a  position  with  the  Sterling  Electric 
company,  Chicago.  Mr.  Nolen  has  been  one  of  the 
most  active  salesmen  in  the  business,  and  the  Ster- 
ling company  is  to  be  congratulated  on  securing 
his  services. 

Mr.  W.  F.  Osborne,  until  recently  the  eastern 
manager  of  the  Western  Electrician,  is  receiving 
the  hearty  congratulations  of  his  friends  on  the 
event  of  his  marriage  to  Miss  Emma  Catharine  Gale 
of  Brooklyn  on  June  20th.  Mr.  and  Mrs.  Osborne 
are  taking  their  wedding  journey  in  the  West,  and 
this  gave  the  western  friends  of  the  gentleman  the 
pleasure  of  extending  their  felicitations  in  person. 

The  many  friends  throughout  the  West  of  J.  A. 
Colby,  manager  of  the  Edison  Light  company  of 
Des  Moines,  will  be  interested  to  know  that  he  has 
recently  severed  his  connection  with  that  company. 
Mr.  Colby  has  had  extensive  experience  in  central- 
station  work,  having  been  with  the  Des  Moines 
Edison  company  for  a  period  of  nine  years.    Up 


ELECTRIC  LIGHTING. 

It  is  said  that  the  electric  light  15  known  among 
the  Chinese  of  California  as  the  "devil  light." 

The  City  Council  of  Los  Angeles,  Cal,  has  ad- 
vertised for  bids  for  an  electric-lighting  plant  for  the 
citj-,  complete,  with  the  exception  of  the  generating 
n.achinery.  The  Los  Angeles  Lighting  company 
owns  the  present  system.  About  640  lights  are 
called  for. 

Modern  improvements  are  being  rapidly  intro- 
c-jred  in  Alaska.  The  se-.retary  of  the  Skaguay 
Light  and  Water  company  states  that  the  water- 
works are  nearly  completed  and  that  an  enormous 
power  can  be  developed  which  will  be  utilized  to 
form  an  electric-light  plant,  which  will  probably  be 
in  operation  by  fall. 

A  meeting  of  the  Electricity  Department  of  the 
Glasgow  corporation  was  held  recentlv,  at  which  a 
report  was  presented  by  Mr.  W.  A.  Chamen.  chief 
electrical  engineer,  proposing  that,  in  addition  to 
the  f;5,ooo  to  which  the  corporation  already  stands 
committed,  a  further  expenditure  of  ffii.ooo  be  au- 
thorized for  Port  Dundas  station  and  mains,  and 
that  an  expenditure  of  iioS.ooo  be  authorized  for 
the  South  Side  station  and  mains. 


ELECTRIC  RAILWAYS. 

Application  has  been  made  by  the  Xe«  Jersey 
Electrical  Railroad  company  for  a  franchise  to  build 
from  Camden  to  Atlantic  City. 

The  Lock  City  railway  has  been  transferred  to 
the  Buffalo  and  Lockport  Railway  company  by 
Frank  Haviland,  who  purchased  it  at  foreclosure 
sale  for  $10,000. 

The  Market  Street  Railway  company  of  San  Fran- 
cisco has  filed  a  petition  with  the  supervisors  to 
change  the  cable  system  on  Geary  street  to  the 
overhead  electric  sj'stem. 

It  is  reported  that  the  Omaha  Street  Railway  com- 
pany is  enlarging  the  capacity  of  its  power  plant  to 
iiieet  the  heavy  traffic  expected  during  the  exposi- 
tion. Six  new  boilers,  new  engines  and  generators 
are  being  installed. 

For  the  second  time  in  the  history  of  the  Elgin 
Woman's  Club  the  organization  took  charge  of  the 
lines  of  the  Carpentersville,  Elgin  and  .\urora  Rail- 
y.ay  company,  June  i8th,  "trolley  day."  The  club 
is  to  have  60  per  cent,  of  the  gross  receipts. 

The  Buffalo  and  Lockport  Railway  company  is 
hard  at  work  preparing  to  operate  its  line  from 
Buffalo  to  Lockport.  It  is  also  building  a  new  car 
barn  in  Lockport,  adjoining  the  old  Erie  depot. 
This  building  will  be  of  brick,  190  feet  long  and 
55  feet  wide.  It  will  cover  four  tracks  and  furnish 
ample  room  to  shelter  a  large  number  of  cars. 

Two-thirds  of  the  stock  of  the  Redlands  (Cal.) 
Street  Railway  company  has  been  owned  for  sev- 
eral years  by  the  First  National  Bank.  This  stock 
has  been  purc'nased  by  Mr.  Henry  Fisher,  president 
of  the  Southern  California  Power  company.  The 
Southern  California  Power  company  will  be  the 
greatest  producer  of  electric  power  in  the  state  in 
a  few  months,  it  is  claimed,  and  w-ill  be  able  to  oper- 
ate the  street-car  line  cheaper  by  electric  power  than 
it  can  be  run  by  mules,  which  are  now  used. 

Lender  the  name  Wisconsin  Inland  Lakes  and 
Chicago  railway  it  is  proposed  to  carry  out  the 
Chicago  and  Wisconsin  Inland  Lakes  project  for 
a  trolley  line  running  from  Chicago  to  Oconomo- 
woc  and  Madison,  Wis.,  and  a  number  of  inter- 
mediate summer  resorts.  The  company's  applica- 
tion for  a  franchise  within  the  cit>^  limits  has  been 
favorably  reported  to  the  council  from  committee. 
The  proposed  line  in  Chicago  will  run  from  State 
and  Kinzie  streets  northwesterly  to  a  point  between 
North  and  Armitage  avenues,  and  thence  westerly 
to  the  city  limits,  w-ith  a  branch  from  West  Forty- 
fourth  street  northwest  to  the  city  limits. 

In  Australia,  too,  it  seems  likely  that  the  cable 
system  will  be  superseded  by  electric  traction  on  the 
street  railways.  A  short  time  ago  the  minister  of 
public  works  for  New  South  Wales  opened  a  new 
electric  line  to  establish  communication  between 
the  North  Shore  terminus  of  the  cable  system  of 
Sydnej'  and  Willoughby,  a  northern  suburb.  The 
line  cost  $85,000.  The  power  is  supplied  from 
the  power  house  in  Ridge  street,  there  being  also 
an  accumulator  house  near  the  Flat  Rock  bridge. 
It  is  believed  tliat  eventuall}^  the  cable  system  on 
North  Shore  will  be  supplanted  by  the  electric  sys- 
tem, which  has  proved  more  economical  and  given 
great  satisfaction. 

Three  suits  against  the  General  Electric  Railway 
company  of  Chicago  were  dismissed  by  stipulation 
ill  the  United  States  Circuit  Court  last  w-eek.  This 
action  was  due.  it  is  said,  to  the  company's  franchises 
having  passed  into  possession  of  the  Chicago  City 
Railwai*  company.  The  principal  suit  was  brought 
by  Charles  Austin  Bates,  who  sought  to  prevent  the 
company  and  Lucius  Clark  and  others  from  dispos- 
ing of  20.000  shares  which  Bates  claimed  as  his  prop- 
eriv.    The  other  actions  were  brought  bv  Bates  and 
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John  B.  Gleason,  and  had  reference  to  shares,  the 
possession  of  -Ahich  was  disputed  by  the  company. 
Through  the  same  argument,  it  is  said,  Judge  Ball 
signed  the  final  order  which  closes  the  litigation 
arising  from  the  transfer  of  the  lease  on  all  the  prop- 
erty and  franchises  of  the  company  through  Albert 
G.  Wheeler  to  the  Metropolitan  Traction  company. 

A  receiver  for  the  Buffalo,  Kenmore  and  Tona- 
wanda  electric  railway  has  been  appointed  in  the 
person  of  Albert  C.  Emmerick.  who  had  been  chief 
bookkeeper  of  the  company.  The  receivership  was 
brought  about  through  the  application  of  I  he  Fidel- 
ity Trust  and  Guarantee  company,  which  holds  a 
mortgage  of  $55,000  against  the  railway  company, 
upon  whicli  default  has  been  made  in  the  payments. 
The  receiver  is  authorized  to  spend  $5,000  on  mak- 
ing repairs  to  the  road.  The  court  was  made  ac- 
quainted with  the  fact  that,  for  the  quarter  ended 
September  30,  1897,  there  was  a  deficit  of  $1,993.99, 
and  for  the  quarter  ended  March  3t,  1898,  there  was 
a  deficit  of  $2,353.93.  Nothing  has  ever  been  paid 
on  the  principal  of  the  mortgage,  onwhich  the  in- 
terest has  accumulated.  The  total  deficit  to  July  1st 
is  $58,329.53- 

The  Bloomington  (III.)  City  railway,  chartered  in 
1888,  has  been  sold  at  auction  for  $202,500.  The 
plant  consists  of  13  miles  of  track,  cornprising  the 
main  line  connecting  Bloomington  with  Normal, 
four  miles  in  length,  and  a  system  of  branch  lines 
in  Bloomington.  The  line  was  bought  by  a  local 
syndicate,  at  the  head  of  which  are  John  Eddy  and 
A.  E.  Demange  of  Bloomington.  John  Graham 
of  Philadelphia,  holder  of  the  second-mortgage 
bonds,  is  in  the  syndicate.  The  plant  was  covered 
with  three  sets  of  mortgage  bonds,  the  total  invest- 
ment in  the  road,  as  represented  by  the  bonds,  being 
■  over  $400,000.  T  he  affairs  of  the  company  have 
been  in  litigation  for  some  years,  through  conten- 
tions between  the  three  sets  of  Ijondholders.  The 
plant,  it  is  stated,  is  in  bad  condition,  and  it  will  take 
$50,000  to  reconstruct  it. 


TELEGRAPH. 


The  Canadian  Pacific  copper  telegraph  line,  from 
Montreal  to  Vancouver,  B.  C,  has  been  strung  in 
three  divisions — to  Fort  William,  thence  to  Don- 
ald, B.  C,  thence  to  the  coast.  A  great  deal  of 
trouble  has  been  experienced  by  telegraphic  com- 
panies by  reason  of  wires  coming  in  contact  with 
each  other,  through  the  breaking  of  the  glass  in- 
sulators by  which  the  wires  are  attached  to  the  poles. 
A  test  was  therefore  made  at  McGill  University, 
Montreal,  with  a  view  to  ascertaining  the  com- 
parative resistance  of  glass  and  porcelain  insulators, 
with  the  result  that  it  was  found  that  porcelain  re- 
sisted much  heavier  and  a  greater  number  of  blows 
than  the  glass.  The  testing  of  the  wire  was  done 
at  the  Applied  Science  Department  of  McGill 
from  samples  taken  at  random  from  bundles  of  10 
as  they  are  manufactured  by  the  Dominion  Wire 
company.  The  wire  must  be  .137  of  an  inch  in  di- 
ameter, perfectly  cylindrical  and  weigh  300  pounds 
to  the  inile — four  pounds  of  variation  being  allowed 
in  this  distance.  Frequent  electrical  tests  are  made 
upon  pieces  one  one-hundreth  of  a  mile  in  length, 
to  determine  the  purity  of  the  copper  used,  which 
must  be  97  per  cent.  Each  bundle  weighs  170  pounds, 
and  the  wire  must  be  in  one  continuous  length, 
without  joint  or  break.  Each  six  inches  of  wire  will 
stand  50  twists  of  one  twist  a  second  before  break- 
ing and  an  average  breaking  strain  of  970  pounds, 
and  will  stretch  one  per  cent,  before  breaking. 


POWER  TRANSMISSION. 

J.  W.  Scott,  an  enterprising  citizen  of  N^panee, 
Ont.,  has  closed  a  contract  with  the  Canada  General 
Electric  company  for  a  loo-kilowatt.  4.000-volt, 
three-phase  generator  of  the  revolving-field  type,  for 
the  purpose  of  supplying  light  and  power  to  the  town 
of  Napanee  from  a  water  power  eight  miles  distant 
from  the  town.  He  wdl  also  supply  light  and  power 
to  intermediate  points. 

The  Pelton  Water  Wheel  company  has  been 
awarded  the  contract  for  the  hydraulic  work  for 
the  new  plant  of  the  Central  California  Electric 
Power  company,  to  be  installed  at  Auburn,  Cal. 
This  station  is  to  embrace  two  43-inch  wheels,  to  run 
under  200  feet  head  at  300  revolutions  and  develop 
300  horse  power.  The  wheels  are  to  be  direct-con- 
nected to  a  500-kilowatt  Westinghouse  generator, 
which  is  to  be  electrically  coupled  to  the  generators 
running  the  Newcastle  station  of  this  company,  six 
miles  distant,  and  the  power  transmitted  to  Sacra- 
mento over  the  same  pole  line.  The  entire  distance 
froin  the  Auburn  station  is  34  miles.  The  interest- 
ing features  of  this  plant  consist  in  running  two 
stations  so  far  apart  in  parallel  and  in  the  double 
use  of  the  water,  it  being  the  same  as  supplies  the 
Newcastle  station  six  miles  lower  down. 

The  work  on  the  power  development  at  Massena, 
N.  Y.,  has  been  delayed  some  litde  time,  owing  to 
the  action  of  the  Lehigh  Construction  company  in 
discontinuing  operations.  Now  the  St.  Lawrence 
Construction  company  has  awarded  the  contract  for 
the  completion  of  the  canal  to  the  T.  A.  Gillespie 
company  of  Pittsburg,  Pa.  The  Gillespie  contract 
calls  for  the  completion  of  the  canal  excavation, 
the  construction  of  all  masonry,  power  house,  build- 
ing of  piers,  and  the  erection  of  railroad  bridges 
across  the  f^acquette  and  Grasse  rivers,  within  two 
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years.  It  is  stated  that  the  Gillespie  company  is 
one  of  the  largest  contracting  firms  in  the  country, 
having  about  2,400  men  on  its  various  payrolls. 
About  i.ooo  men  will  be  engaged  on  the  Massena 
work.  Steam  shovels  and  scrapers  will  be  at  once 
init  to  work.  The  prospect  oi  the  canal  being  com- 
I)leted  has  aroused  a  joyous  feeling  in  Northern 
New  York.  


ELECTRICAL  SECURITIES. 

Tiie  Westinghouse  Electric  and  Manufacturing 
company  has  declared  a  quarterly  dividend  of  vh 
per  cent,  on  its  preferred  stock,   payable  July  1st. 

The  Edison  Electric  Illuminating  company  of 
New  York  reports  gross  earnings  for  May  of  $246.- 
704,  an  increase  of  $58,004  as  compared  with  the 
same  month  of  last  >ear,  and  net  $106,789,  an  in- 
crease of  $24,094.  For  the  five  months  ended  May 
31SI  the  gross  earnings  were  $1,326,567,  an  increase 
of  $270,661  as  compared  with  the  corresponding 
period  of  last  year,  and  net  $605,772,  an  increase  of 
^97,263-  ______^^ 

MISCELLANEOUS. 

The  San  Bernardino  (Cal.)  Sun  relates  that  dur- 
ing a  recent  house-moving  in  that  place  several 
high-tension  wires,  crossing  the  street,  were  en- 
countered. A  man  was  sent  on  top  of  the  building 
to  lift  the  wires  over  the  chimney.  In  doing  this 
he  stepped  on  some  of  the  wires  and  took  others 
in  his  hands  to  lift  them  over,  when  he  received  the 
full  force  of  the  i.ioo  volts.  He  fell  unconscious 
and  rolled  down  the  roof  and  would  have  fallen  to 
the  pavement,  but  he  caught  in  the  wires.  His  fall 
broke  the  contact,  but  when  rescued  from  his  peril- 
ous position  he  was  still  unconscious.  He  was 
taken  home  and  resuscitated,  and  was  improving 
at  the  last  account. 


TRADE  NEWS. 


Mr.  C.  L.  MulHnix,  formerly  with  the  Ohio  Elec- 
tric Specialty  company  at  Troy,  O.,  having  disposed 
of  his  interest  in  that  concern,  has  organized  in  Cin- 
cmnati  the  Mullinix  Electric  company,  to  manu- 
facture electrical  specialties.  Mr.  Mullinix  was  the 
designer  of  the  Perfection  dynamo  brush  and  sev- 
eral other  well-known  specialties  in  the  electrical 
line.  The  Perfection  brush  has  been  improved,  it 
is  said,  and  will  be  known  hereafter  as  the  Mullinix 
dynamo  brush.  The  company  will  also  manufac- 
ture the  ordinary  types  of  woven-wire  brushes,  both 
of  copper  and  alloy,  and  also  the  leaf-copper  brushes. 

An  assignment  to  the  Chicago  Title  and  Trust 
company  was  made  on  Monday  by  the  Western 
Rubber  Belting  company,  205  Lake  street,  Chicago. 
Judge  Carter  ordered  the  assignee  to  continue  the 
business  of  the  firm,  and  it  is  believed  the  latter's 
troubles  are  only  temporary.  The  assets  are  esti- 
mated at  $140,000  and  the  liabilities  at  about  $128,000, 
of  which  $3,200  is  owing  to  Chicago  firms  and  in- 
dividuals. The  assignment  grew  out  of  the  com- 
plications of  the  Boston  Woven  Hose  and  Rubber 
company,  which  failed  last  week,  and  for  whose 
products  the  Chicago  firm  acted  as  distributers  in 
the  West. 

All  practical  men  who  are  familiar  with  it  admire 
the  work  of  the  International  Correspondence 
Schools  of  Scranton,  Pa.  Everything  sent  out  frtim 
the  establishment  shows  complete  and  easy  mastery 
of  the  subject  under  discussion  as  well  as  exact 
thoroughness  in  detail.  A  word  of  praise  is  also 
due  to  the  beautifully  clear  character  of  the  printed 
matter  and  illustrations.  The  institution  is  a  large 
one.  employing  over  500  persons,  and  seems  to  be 
admirably  managed.  One  secret  of  its  success  is  the 
employment  of  first-rate,  experienced  men  as  in- 
structors. A  recent  pamphlet,  issued  from  the  press 
of  the  establishment  and  of  excellent  typography. _ 
announces  that,  "in  their  perfected  form,  our  in-" 
stru.ction  papers,  or  textbooks,  are  now  for  the 
first  time  brought  to  the  attention  of  engineers 
and  others  interested  in  technical  education."  This 
is  a  fact  of  interest  to  many  engineers — electrical 
men  among  others — and  the  little  book  telling  of 
the  schools  and  their  technical  books  is  well  worth 
reading.     Doubtless  it  can  be  had  for  the  asking. 

The  American  Electric  Vehicle  company  has  been 
reorganized,  and  with  a  large  infusion  of  new  capital 
it  proposes  to  expand  its  business  on  a  large  scale. 
A  number  of  gentlemen  connected  with  the  In- 
diana Bicycle  company  have  secured  the  controlling 
interest,  and  stand  prepared,  it  is  said,  to  put  no  less 
than  $300,000  in  the  business.  The  principal  office 
has  been  removed  to  Indianapolis,  where  the  fac- 
tory of  the  Indiana  Bicycle  company  is  located,  but 
the  Chicago  office  and  showroom  at  1545  Michigan 
avenue  will  be  retained.  Such  additions  as  will 
be  necessary  will  be  made  to  the  large  factory  of 
the  Indiana  Bicycle  company  to  handle  the  electric- 
carriage  business,  and  100  vehicles  will  be  made  up 
at  once.  Afterward  the  plant  will  have  a  capacity 
to  build  from  10  to  50  vehicles  a  day,  if  necessary. 
The  company  will  manufacture  two  styles  of  ve- 
hicles for  the  regular  trade.  One  will  be  a  light 
runabout  and  the  other  a  merchandise  delivery 
wagon.  The  company  will  also  make  small  brakes, 
traps  and  broughams  for  special  orders.  Every  part 
of  the  vehicle  will  be  made  at  the  factory  in  Indian- 
apolis except  the  wagon-beds.  For  these  the  com- 
pany has  no  machinery  as  yet,  but  it  is  probable 
that  a  bed  factory  will  be  added.    The  new  officers 
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of  the  company  arc:  President  and  general  mana- 
ger. C.  F.  Smith;  vice-president.  Philip  Goetz;  sec- 
retary, L.  S.  Dow;  treasurer,  C.  J.  Richards.  These 
gentlemen  and  C.  E.  Corrigan  constitute  the  board 
of  directors.  Mr.  Corrigan,  who  will  remain  in 
charge  oi  the  Chicago  ofiicc,  well  deserves  his  share 
of  the  success  which  now  seems  bound  to  come  lo 
the  company.  He  has  been  prominent  in  the  thank- 
less task  of  pioneering  the  electric-carriage  indu*;- 
try.  and  has  made  such  a  showing  by  hard  and 
patient  work  that  the  needed  capital  lo  push  the  busi- 
ness in  a  manner  commensurate  with  the  field  be- 
fore it  was  secured. 


BUSINESS. 


The  Phosphor-bronze  Smelting  company  of  2200 
Washington  avenue,  Philadelphia,  has  issued  a  new 
price-list  in  compact  and  convenient  form.  The 
company  makes  the  "Elephant  biand"  of  phosphor- 
bronze  and  also  Delta  metal. 

The  Jandus  enclosed  arc  lamps,  for  use  on  all 
systems,  are  being  ordered  in  large  quantities 
through  the  Chicago  office  of  the  Jandus  Electric 
company,  753  Monadnock  building.  The  new  pub- 
lication, "The  Midnight  Sun,"  is  sent  on  request. 

William  Roche  of  New  York,  manufacturer  of  the 
"New  Standard"  dry  battery,  states  that  in  view  ol 
the  fact  that  Uncle  Sam  is  rushing  him  on  his  A  No. 
I  cell,  there  must  be  merit  in  his  product.  The  "New 
Standard"  is  said  to  be  particularly  adapted  for 
telephone  service. 

A  handsome  pamphlet,  with  attractive  cover 
printed  in  colors,  shows  some  of  the  isolated  elec- 
tric-lighting plants  having  Walker  dynamos.  The 
first  one  illustrated,  that  of  the  Waldorf-Astoria 
Hotel  in  New  York,  is  said  to  be  the  largest  isolated 
lighting  plant  in  the  world. 

The  M.  C.  Bullock  Manufacturing  company  of 
Chicago  reports  a  steadily  improving  business.  Its 
total  shipments  for  the  month  of  May  in  this  year 
were  larger  than  for  any  one  month  since  the  finan- 
cial stringency  began  in  i8;i3.  Some  of  the  ma- 
chinery went  to  Japan  and  some  to  Siberia.  The. 
Bullock  company  makes  mining  machinery  and  the 
Willans  central- valve   engine. 

The  Buckeye  Electric  compan>  calls  the  atten- 
tion of  central-station  managers  to  the  special 
coiled  filament  used  in  the  Burkeye  incandescent 
lamp.  At  3.5  watts  efficiency,  used  at  normal  volt- 
age, this  filament  is  said  to  produce  an  average  of 
16  candles  for  600  hours.  The  western  office  of  this 
company  is  at  753  Monadnock  building,  Chicago. 
Catalogue  and  prices  are  sent  on  application. 

To  those  who  contemplate  taking  a  summer  out- 
ing, the  Detroit  and  Cleveland  Navigation  company 
will  mail  for  two  cents  postage  an  illustrated  paui- 
thlet.  w^hich  contains  a  large  number  oi  fine  engrav- 
ings of  summer  resorts  between  Cleveland.  Toledo, 
Detroit  and  picturesque  Mackinac.  It  has  many  art- 
istic half-tones  of  points  of  interest  of  the  Upper 
Lake  region,  information  regarding  both  short  and 
extended  tours,  costs  of  transportation  and  hotel 
fare,  etc..  is  supplied  by  A.  A.  Schantz,  general  pas- 
senger agent,  Detroit,  Mich. 

A  firm  may  gain  temporary  advantage  by  sacri- 
ficing everything  to  cheapness;  there  is  no  profit  in 
it  in  the  long  run,  and  it  is  demoralizing  to  the  trade. 
Cheap,  inferior  goods  are  dear  at  any  price, 
and  every  engineer  knows  that  this  particularly  ap- 
plies to  sheet  and  piston  packings,  gaskets,  etc. 
The  Oarlock  Packing  company  of  Palmyra,  N.  Y., 
has  always  maintained  a  high  standard  of  excellence 
in  the  manufacture  of  its  productions.  All  of  its 
packings  are  of  high  grade,  and  have  been  favorites 
with  engineers  for  the  last  18  years. 

W.  S.  Tobie's  Eclipse  cut-out  for  telephones  is  a 
well-made  device,  with  an  especially  long  switch 
lever,  giving  exceptional  distance  between  the  tele- 
phone and  iine-circuit  connections  when  the  in- 
strument is  cut  out.  The  ground  wire  on  the  base 
of  the  cut-out  is  placed  about  one-sixteenth  of  an 
inch  from  the  line  wire,  to  carry  off  an  extra  heavy 
charge.  In  some  cases  it  will  save  the  telephone 
if  the  operator  forgets  to  turn  the  lever  ofiF.  This 
cut-out  is  described  as  "a  sure  cure  for  burn-outs." 
All  connections  are  soldered,  and  it  is  mounted  on 
an  oiled  wooden  base.  W.  S.  Tobie  of  Augusta. 
111.,   is  the  maker. 

There  has  been  a  growing  demand  among  belt 
users  for  a  more  convenient  form  of  belt  dressing 
than  the  paste.  The  Joseph  Dixun  Crucible  com- 
pany, Jersey  City.  N.  J.,  is  now  placing  on  the 
market  a  solid  belt  dressing  in  round  bars,  about 
eight  inches  long  and  two  inches  diameter.  It 
mykes  a  package  convenient  to  the  hand,  and  easy 
to  apply  even  to  fast-running  belts.  The  company 
does  not  claim  that  the  solid  dressing  is  as  good  a 
preservative  of  the  life  and  elasticity  of  the  leather 
as  the  Dixon  paste,  but  it  is  quick  to  apply  and 
quick  to  act,  and  that  is  what  is  wanted  by  the  gen- 
e-al  run  of  belt  users. 

The  Central  Electric  company  of  Chicago  is  car- 
rying in  stock  an  improved  type  of  turnbuckles,  both 
galvanized  and  plain,  which  can  be  furnished  with 
hook  and  eye.  double-hook  or  double-eye.  These 
goods  are  standardized  and  constructed  with  a  view 
of  great  strength  being  secured.  The  same  com- 
pany is  now  pushing  to  the  front  a  new  type  of 
standard-base  six  candle  power  lamp.     This  lamp  is 
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made  for  standard  voltages,  is  3%  inches  over  all, 
and  about  two  inches  in  diameter.  It  is  exceedingly 
economical  of  current  and  will  undoubtedly  find 
very  popular  use  for  signs  and  other  purposes  where 
low  candle  powers  are  desired. 

The  United  Gas  and  Improvement  company  of 
Philadelphia,  Pa.,  is  making  extensive  additions  to 
its  gas-producing  plant.  At  the  Twenty-filth  Ward 
gas-works  it  is  building  a  new  scrubber  house 
4=  feet  wide  and  120  feet  long  and  a  puriher  house 
86  feet  wide  and  180  feet  long.  At  the  Point  Breeze 
works  it  is  erecting  a  new  boiler  and  engine 
room  220  feet  long  and  55  feet  wide,  a  condenser 
building  40  feet  wide  and  105  feet  long,  a  purifier 
building  86  feet  wide  and  180  feet  long,  a  generator 


house  100  feet  wide  and  184  feet  long,  a  meter  house, 
with  additions  for  e.^ihaust  and  valve  room,  having 
a  width  of  70  feet  and  a  total  length  of  223  feet. 
-Ml  of  these  buildings  are  of  steel  frame  construc- 
tion, brick  side  walls  and  slate  roofs  supported 
on  metal  purlins  carried  by  clear  span  trusses.  All 
the  structural  steel  work  for  this  extensive  plant  is 
being  furnished  and  erected  by  the  Berlin  Iron 
Bridge  company  of  East  Berlin,  Conn. 

The  Beattie  Zinc  Works  company  of  Reading, 
Mass.,  has  been  in  the  field  for  nearly  10  years, 
during  which  time  it  has  built  up  one  of  the  largest 
businesses  in  the  country  for  battery  zincs  of  all 
kinds.  While  these  goods  are  in  especial  demand 
for  fire-alarm  and  police-signal  s\  stems  the  electrical 


fraternity  in  general  use  them  very  extensively,  and 
the  demand  is  increasing  daily.  The  makers  claim 
them  to  be  superior  to  anything  on  the  market. 
Being  thoroughly  amalgamated,  these  zincs  are  said 
to  effect  a  greater  saving  and  to  show  a  higher 
efficiency  than  any  other  kind  in  use.  These  zincs 
are  said  to  produce  a  strong,  durable  and  uniform 
current,  which  maintains  its  electromotive  force  un- 
til the  zinc  is  entirely  consumed,  and  gives  an  in- 
ternal resistance  of  only  one-half  that  of  common 
zincs;  they  do  not  honeycomb  or  become  coated 
with  a  hard  incrustation,  it  is  claimed,  the  action 
being  even  and  uniform,  and  the  deposit,  which  is 
porous,  is  easily  shaken  or  wiped  ott,  effecting  a 
large  saving  in  zincs,  cells  and  care. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


605,835.  Electrolytic  Production  of  Amalgams,  etc. 
Emile  Andreoli  and  Gabriel  AndreoU.  London, 
England.  Application  filed  September  17,  1895. 
Patented  in  England  August  9,  1895. 

An  apparatus  for  the  production  of  araaleaoi  consisting 
of  a  cell  provided  wiih  positive  and  negative  compart- 
ments separated  by  porous  diaphragms,  the  negative  com- 
panments  having  a  raised  middle  poriion  in  the  fcrm  of  a 
table  or  block,  between  the  sides  of  which  and  the  parti- 
tions are  narrow  vertical  spaces,  tbe  top  of  the  block  or 
table  and  the  vertical  spaces  being  covered  and  filled  with 
a  continuous  body  of  mercury  forming  a  cathode. 

605,842.  Electrically  Heated  Charge  for  Cartridges 
or  Shells.  Lindon  W.  Bates,  Chicago,  111.  Ap- 
plication filed  June  30,  1896.  Renewed  Novem- 
ber 18,  1897. 

A  prepared  charge  or  cartridge  for  guns  and  ordnance  is 
composed  of  an  outer  and  an  inner  shell  or  casing,  an  in- 
termediate insulating  substance,  an  electric  heater,  a  dif- 
ferential valve  mechanism  for  sealing  and  unsealing  the 
chamber  within  the  ianer  shell,  a  liquid  chamber  in  the 
rear  of  the  larger  valve  and  a  valve-controlled  vent  for  the 
liquid  chamber,  whereby  the  liquid  may  be  retained  within 
its  chamber  and  the  valves  held  to  their  seats  until  the 
requisite  pressure  is  attained  within  the  shell  or  chamber, 
and  then  released. 

605.850.  Electric  Motor.  Frederick  E.  Briner,  St. 
Louis,  Mo.    Application  filed  August  21,  1897. 

The  armature  for  induction  motors  described  comprises 
an  elongated  core,  and  induced-current  conducting  bars 
whose  ends  are  bent  one  upon  the  other,  the  ends  inter- 
locking with  each  other. 

605,862.  Electric  Meter.  Thomas  Duncan,  Fort 
Wayne,  Ind.     Application  filed  May  20,  1897. 

An  electric  meter  Is  provided  with  a  cylindric  armature, 
a  shuQt-field  within  the  armature  and  a  series  field  without 
the  armature  comprising  separate  horseshoe-shaped  cores 
partially  embracing  the  armature  and  series  coils  wound 
upon  the  cores. 


NO.    605,842 

605.913-  Telephone  Transmitter.  Forest  A.  Ray. 
Boston,  Mass.  Application  filed  August  iS. 
1S97- 

Provision  is  made  for  a  cell  for  comminuted  resistaace- 
varying  material,  comprising  a  flattened  ring  of  soft 
spongy  material,  the  comminuted  material  to  be  contained 
within  a  narrow  oblong  space  having  one  or  more  upright 
extensions. 

605,915.  Electric  Clock-controlled  Switch  Mechan- 
ism. Robert  W.  Rollins.  Hartford,  Conn.  Ap- 
plication filed  September  2y,  1897. 

The  clock  controls  a  pair  of  electric  circuits  and  em- 
bodies a  driving  arbor  and  two  independently  regulable 
circuit-controlling  mechanisms  mounted  on  the  arbor  and 
insulated  from  each  other,  one  for  each  of  the  circuits. 

605,941.  Electric  Block-signal  System  for  Railways. 
Louis  C.  Werner,  Broad  Brook,  Conn.  Appli- 
cation filed  July  22,  1897. 

Claim  is  made  for  the  combination,  with  a  track  having 
a  sectional  conductor  forming  insulated  blocks,  of  vehicles 
movable  along  the  track  and  electrical  recorders,  one  for 
each  block,  and  each  embodying  a  primary  recording  de- 
vice in  a  circuit  controlled  by  the  block,  and  a  separately 
operative  secondary  recording  device  in  another  circuit 
controlled  conjointly  by  the  primary  recording  device  and 
by  the  block, 

605.949.  Electric  Meter.  Thomas  Duncan.  Fort 
Wayne,  Ind.    Application  filed  June  24,  1897. 

An  electric  meter  is  provided  with  a  cylindric  armature, 
a  series  field  without  the  armature,  and  a  shunt  field  within 
the  armature  comprising  a  cross-shaped  core,  and  shunt 
coils  upon  the  core, 

605,953.  Controlling  Mechanism  for  Electric  Mo- 
tors. George  Gibbs,  Warren  S.  Johnson  and 
Henry  Winkenwerder.  Milwaukee.  Wis.  Appli- 
cation filed  May  10,  1897. 

The  mechauism  includes  a  rheostat  comprising  resist- 
ance and  a  movable  arm  for  bringing  more  or  less  of  the 
resistance  into  circuit,  a  tluid  motor  for  operating  the 
rheostat  arm  consisting  of  a  cylinder  provided  with  a  pis- 
ton which  is  connected  with  the  arm,  two  reservoirs  con- 
nected with  opposite  ends  of  the  cylinder  and  each  having 
an  air  supply  and  waste  connection,  and  valve  mechanism 
controlling  an  air  connection  of  each  reservoir. 


Issued  June  21,  iSgS 

605,956.  Controller  for  Type-casting  and  Setting- 
Machines.  George  A.  Goodson,  Minneapolis, 
Minn.     Application  filed  January  25,   1897. 

The  electrically  operated  type-casting  and  setting  machine 
is  equipped  with  an  electric  controller  in  the  supply  or  work- 
ing circuit,  and  circuit  connections  for  the  controller,  includ- 
ing a  pair  of  contacts  normally  separated  to  open  the  con- 
troller circuit  during  the  casting  action,  but  which  engage 
to  close  the  controller  circuit,  at  that  point,  during  tlie 
line  delivery  action,  and  a  switch,  operated  by  the  type- 
delivery  devices,  for  co-operation  with  the  pair  of  contacts 
to  close  the  controller  circuit  if  the  line  of  type  be  of  other 
than  notmal  length,  and  to  open  the  controller  circuit,  at 
the  switch,  if  the  line  of  ivpe  be  of  normal  length. 


NO.    606,056. 

605.957.  Difi'erenlial  Letter-space  Register  for 
Composing  Machines.  George  A.  Goodson, 
Minneapolis,  Minn.  Application  filed  January 
25,  1897.     Renewed  March  31,  1898. 

The  bank  of  keys  controls  electric  devices  adapted  to 
variably  set  the  driver  against  its  actuating  spring  when 
the  keys  are  depressed  and  for  variably  feeding  the  mov- 
able part  of  the  indicator  when  the  keys  are  released. 

606,004.  Thermal  Circuit  Closer.  Lionel  Emdin 
and  John  A.  Dewson.  Reading,  Pa.  Applica- 
tion filed  November  19.  1897. 

The  automatic  fire-alarm  described  comprises  a  base 
having  a  series  of  plates  secured  thereto  and  in  circuit  with 
the  alarm  system,  a  lever  pivoted  to  the  base  and  also  in 
circuit  with  the  alarm  system,  a  spring  designed  to  actuate 
the  lever,  a  fusible  block  having  a  shoulder  designed  to  en- 
gage and  hold  the  lever  m  a  normally  raised  position,  the 
lever  being  provided  with  depending  arms  or  members 
having  lower  curved  ends  designed  to  engage  the  plates,  and 
means  adapted  to  limit  the  movement  of  the  lever  under 
the  action  of  the  spring. 


NO.   606,015. 

606.OC9!  Electric  Controller.  Marshall  W.  Hanks, 
Madison,  Wis.  Application  filed  December  17, 
1897. 

A  contact  cylinder  is  mounted  on  .1  rotatable  shaft,  a 
second  shaft  is  provided  with  actuating  means  and  mech- 
anism, interposed  between  the  actuating  means  and  the 
contact  cylinder,  comprising  a  projecting  part  on  the  cylin- 
der shaft  engaging  with  a  spring  on  the  second  shaft, 
whereby  the  contact  cylinder  may  be  instantaneously  ro- 
tated, in  either  direction,  to  its  consecutive  positions  re- 
gardless of  the  velocity  of  the  actuating  means. 

606,012.  Electric-current  Controller.  John  J.  Ho- 
gan,  New  Haven,  Conn.  Application  filed 
July  15,  1897. 

There  is  described  the  combination  with  an  operating 
shaft  carrying  a  resistance  coil,  of  a  carriage  movable  in  a 
plane  parallel  with  the  axis  of  the  shaft  and  carrying  a 
contact  finger  v/hich  engages  the  coil,  a  screw-feeding 
niecbanism  and  a  rack-and-pinion  feeding  mechanism,  both 
of  which  are  actuated  by  the  operating  shaft,  and  means 
for  interchangeably  connecting  the  carriage  to  the  feeding 
mechanisms,  whereby  either  mechanism  can  be  utilized 
to  impart  movement  to  tbe  carriage. 


606,015.  System  of  Electrical  Distribution  and 
Regulation.  Benjamin  G.  Lamme,  Pittsburg. 
Pa.     Application  filed  February  10,  1898. 

A  system  of  distribution  comprising  a  direct-current 
generator,  a  rotary  transformer  receiving  current  there- 
from and  supplying  alternating  currents  to  translating  de- 
vices, a  generator  for  exciting  the  field-magnet  of  the  rotary 
transformer  and  means  dependent  upon  changes  in  tlie 
amount  of  inductive  load  on  the  alternating-current  circuit 
or  circuits  for  automatically  varying  the  speed  of  the  ex- 
citing generator. 

606.033.  Means  for  Compensating  for  Temperature- 
resistance  Changes.  Charles  F.  Scott,  Pitts- 
burg, Pa.     Application  filed  January  21,  1895. 

In  an  indicating  instrument  for  alternating  currents,  the 
combination  with  the  rotable  closed-circuit  armature  of 
two  actuating  circuits  in  inductive  relation  to  the  armature 
and  containing  non-inductive  resistances,  one  of  which  has 
a  greater  valus  and  a  higher  temperature  resistance  coeffi- 
cient than  the  other. 

606,056.  Alternating-current  Electric  Motor.  Rob- 
ert H.  Hassler.  Pittsburg,  Pa.  Application  filed 
September  6,  1895. 

The  method  of  regulating  the  speed  of  rotation  of  a  shaft 
or  asle  consists  in  subjecting  it  to  the  rissullant  torque  of 
two  rotating  magnetic  fields  having  a  different  number  of 
poles  for  one  rate  of  speed  and  changing  the  direction  of 
rotation  of  one  of  the  fields  for  a  different  rate  of  speed. 

606,076.  Electric  Alarm  System.  Albert  Ovenden, 
Akron,  O.  Application  filed  September  24. 
1897. 

A  circuit  closer  for  an  electric  alarm,  comprising  a  plu- 
rality of  inclined  ways  superimposed  and  independent  of 
eich  other,  extending  in  opposite  directions  and  having 
conducting  and  non-conducting  portions,  a  roller  circuit 
closer,  hoppers  at  the  upper  and  lower  ends  of  the  inclined 
ways,  and  a  movable  elevator  to  receive  the  roller-circuit 
closer  from  the  lower  hopper  and  to  deliver  it  to  the 
upper  hopper. 


NO.    606,171. 

606,108.  Electric-arc  Lamp.  Frederic  Wright, 
Newburg,  ISl.  Y.  Application  filsd  October  7, 
1897- 

An  arc  lamp,  comprising  a  casing,  carbon  magazines 
mounted  on  the  c  ising,  carbon-holder  tube^  extended  from 
the  magazines  and  converging,  carbou-locking  plates  on 
the  tubes,  and  means  for  automatically  operati  ag  the 
plates. 

606,127.  Electrode  for  Arc  Lights.  Charles  S.  Dol- 
ley,  Philadelphia,  Pa.  Application  filed  Novem- 
ber 21,  1896. 

An  electric-arc  electrode  for  use  in  connection  with 
electric-arc  lamps  is  described,  consisting  of  calcium  car- 
bide, of  size,  shape  and  resistance  proportionate  to  the 
amount  of  current  used. 

606,162.  Telephone-exchange  System.  William  W. 
Dean.  St.  Louis,  Mo.  Application  filed  Febru- 
ary 6,  1897. 

In  a  telephone  system,  the  combination  is  claimed  with 
a  telephone  line  extending  from  an  exchange  to  a  plurality 
of  substations,  of  a  plurality  of  positively  and  negatively 
polarized  bells  and  electromagnets  connected  therewith 
located  at  the  substations,  mechanical  means  controlled 
by  the  electromagnets  for  preventing  the  actuation  of  the 
hells,  and  means  at  the  central  offi:e  for  including  the 
electromagnets  in  circuit  with  direct  current  of  positive  or 
negative  sign,  and  including  the  bells  in  circuit  with  ring- 
ing current  of  positive  or  negative  sign. 

606,167.  Electric  Brake.  Ernst  W.  G.  C.  Hoffmann, 
Charlottenburg,  Germany.  Application  filed  De- 
cember 29,  1897.  Patented  in  Germany  April  14. 
1S96. 

A  dynamo  is  suitably  msunted  to  be  driven  by  the  move- 
ment of  the  controlled  wheel  or  wheels;  an  electromag- 
netic brake  appliance  is  connected  with  the  dynamo;  a 
controlling  circuit  is  provided,  and  an  electromagnetic 
controlling  device  is  connected  in  the  circuit  adapted  to 
secure  the  transmission  of  current  from  the  dynamo  to  the 
brake  appliance  when  the  device  is  actuated. 

606,171.  Shunt  for  Electric  Circuits.  Oliver  B. 
Shallenberger,  Rochester,  Pa.  Application  filed 
April  22,  1897. 

Ad  electric  shunt  comprising  two  groups  of  conductors 
which  have  different  temperature  caefficients. 
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Illumination   of    the    Trans-Mississippi 
Exposition. 

The  central  feature  of  the  Trans-Mississippi  and 
Internation  Exposition  at  Omaha  is  the  illumina- 
tion of  the  Grand  Court,  about  which  are  gathered 
the  principal  buildings.  This  is  conceded  to  be  the 
crowning  feature  of  the  exhibition,  and  nightly  at- 
tracts throngs  to  the  scene. 

The  Grand  Court  is  about  half  a  mile  long,  ex- 
tending from  Sherman  avenue  on  the  east  to  Twen- 
ty-fourth street  on  the  west.  It  has  a  depression 
150  feet  wide  throughout  the  greater  length,  and 
in  front  of  the  Government  building  at  the  west  end 
it  broadens  out  to  a  width  of  400  feet.  This  de- 
pression is  occupied  by  a  lagoon,  the  west  end 
forming  a  three-lobed  lake  which  is  picturesquely 
termed  the  Mirror  and  containing  the  electric  foun- 
tain.    Extending     from     the    Government    building- 


page  19.  This  view  was  taken  from  the  extreme 
eastern  end  of  the  Grand  Court,  overlooking  the 
esplanade,  and  affording  a  commanding  sweep  ot 
the  entire  basin  to  the  Government  building,  at  the 
opposite  end  of  the  court.  As  may  readily  be  im- 
agined from  the  picture,  the  scene  presented  is  one 
of  great  beauty.  It  is  impressive  by  day  and  awe- 
inspifing  at  night,  and  the  universal  opinion  of 
visitors,  especially  those  of  experience  in  similar 
undertakings,  is  very  complimentary  to  those  who 
designed  and  executed  the  work. 

The  illumination  of  the  Grand  Court  presented 
a  difficult  problem.  The  management  desired  to 
avoid  anything  that  might  be  construed  as  imita- 
tion of  the  World's  Fair,  and,  at  the  same  time,  se- 
cure a  pleasing  effect.  It  should  be  borne  in  mind 
that  the  buildings  surrounding  the  Grand  Court  at 
Omaha  are  not  as  large  as  those  which  faced  the 
Court  of  Honor  at  the  World's  Fair,  and  that  there 


Government  building,  but  this  cannot  be  slriclly 
classified  as  an  electric  fountain,  although  it  is  gen- 
erally referred  to  as  such. 

The  illumination  of  the  court  is  accomplished 
by  the  use  of  incandescent  lights  arranged  in  clus- 
ters and  groups  upon  artistically  designed  poles 
and  Corinthian  columns,  and  rows  of  single  lamps 
along  the  cornices  of  the  buildings,  on  the  bridges, 
pillars  and  domes,  outlining  the  I)eautiful  structures 
and  diffusing  a  soft,  mellow  light  over  the  entire 
scene.  The  chief  attraction  of  the  pl'jn  adopted  is 
the  absence  of  everything  harsh  and  trying.  Sharp 
contrasts  are  avoided.  There  is  no  glare,  neither 
are  there  any  deep  shadows.  The  scene  is  restful, 
almost  subdued,  and  one  cannot  fail  to  recall  the 
Court  of  Honor  at  the  World's  Fair.  The  Grand 
Court  at  Omaha  invites  comparison. 

Critical  examination  of  the  details  of  the  plans 
for  lighting  the   Grand   Court   reveals   many   minor 
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toward  the  east  on  either  side  of  this  lagoon  are 
colonnades  leading  to  the  Fine  Arts  building  on  the 
south  and  the  Agricultural  building  on  the  north. 
Beyond  these  are  the  Manufactures,  Machiner3^ 
and  Electricity  buildings  on  the  north  side  of  the 
lagoon,  and  facing  them  from  the  opposite  side 
are  the  Liberal  Arts,  Mines  and  Mining  buildings. 
At  the  eastern  end  of  the  court  is  a  great  hemi- 
cycle  stairway  leading  to  the  esplanade,  beyond 
which  are  the  twin  restaurants,  two  ornamental 
structures  with  irregular  spires,  which  complete 
a  Aery  pleasing  setting  for  the  picture.  About  half- 
way down  the  basin  is  an  island  with  bridges  con- 
necting it  to  the  shore  on  each  side.  On  the  south 
side  of  the  Grand  Court  at  this  point  is  the  Arch 
of  the  States,  which  is  probably  the  handsomest 
specimen  of  architecture  on  the  grounds,  and  across 
the  lagoon  is  the  Administration  building.  The 
buildings,  bridges,  colonnades,  statuary  and  orna- 
ments of  all  kinds  are  covered  with  staff  and  have 
been  given  an  old  ivory  tint,  much  the  same  as  the 
World's  Fair  buildings,  and  this  enabled  the  man- 
agement to  produce  lighting  effects  and  night  scenes 
that  would  be  impossible  otherwise. 

This  explanation  of  the  general  conception  of 
the  Grand  Court  and  the  arrangement  and  relative 
position  of  the  buildings  will  enable  the  reader  to 
appreciate  at  a  glance  the  birdseye  view  presented 
in  the  photographic  reprpduction  of  the  scene  on 


were    several    other    features    which    precluded    the 
adoption  of  the  plans  followed  in  Chicago. 

Luther  Stieringer,  to  whom  this  matter  was  re- 
ferred, determined  at  once  upon  an  entirely  iiew 
plan.  In  the  first  place  he  eliminated  arc  lightuig 
entirely  from  the  problem  and  depended  solely 
upon  incandescent  lamps.  This  was  a  radical  de- 
parture, but  the  result  justified  the  change.  An- 
other feature  of  Mr.  Stieringer"s  plans  was  the  ab- 
sence of  any  attempt  at  decorative  lighting.  He 
decided  to  adopt  a  system  that  would  secure  an 
almost  perfect  distribution  of  light.  To  accomplish 
this  it  was  necessary  to  harmonize  many  conflicting 
e'ements.  which  could  only  be  dene  by  careful  study 
of  the  local  conditions.  The  experience  of  former 
illuminations  was  of  little  value,  and  that  only  of 
a  negative  character,  merely  serving  as  a  warning 
against  certain  errors  and  omissions,  and  affording 
but  little  opportunity  for  comparison  or  suggestion. 
In  some  respects,  however,  it  furnished  unrivaled 
advantages,  and  no  one  will  deny  that  Mr.  Stier- 
inger has  made  the  most  of  the  conditions  as  he 
found  them.  The  only  restriction  imposed  by  the 
management  was  in  the  matter  of  expenditure, 
which,  of  course,  had  to  be  kept  within  the  limits 
of  the  resources  of  the  exposition.  The  only  featiire 
of  the  plans  that  might  be  construed  as  decorative 
lighting  is  in  connection  with  the  operation  of  the 
fountain  at  the  west  end  of  the  lagoon  before  the 


innovations  that  might  be  studied  with  good  re- 
sults by  those  engaged  in  public  lighting  and  in 
the  illumination  of  large  pavilions  and  extensive 
arenas  of  all  descriptions.  By  reference  to  the  il- 
lustrations it  will  be  noticed  that  an  ornamental 
railing  surrounds  the  lagoon,  and  that  at  regular 
intervals  the  posts  of  this  railing  are  extended  and 
utilized  as  supports  for  clusters  of  lamps.  These 
clusters  are  seven  feet  six  inches  above  the  ground. 
Between  the  railing  surrounding  the  lagoon  and 
the  building  line  is  arranged  a  second  row  of  posts. 
These  are  nine  feet  and  10  feet  high,  according  to 
location,  and  they,  too,  are  surmounted  by  clusters 
of  incandescent  lamps.  The  row  of  lights  along  the 
cornices  of  the  buildings  forms  the  third  tier,  and, 
beside  outlining  the  structures,  contributes  greatly 
to  the  general  illumination.  The  effect  produced 
by  this  arrangement  of  lights,  one  tier  above  an- 
other, is  very  pleasing.  The  wdiite  buildings  are 
distinctly  outlined  against  the  background,  and  the 
reflections  in  the  lagoon  are  indeed  picturesque,  es- 
pecially upon  a  dark  night. 

Viewed  from  any  point  along  the  lagoon  the  night 
scene  in  the  Grand  Court  is  really  inspiring.  There 
are  many  favorite  locations,  and  the  pictures  accom- 
panying this  article  are  photographic  reproductions 
of  the  views  secured  by  observers  at  these  points. 
One  was  taken  from  the  esplanade  at  the  extreme 
cast  end  of  the  lagoon,  and  includes  the  entire  court. 
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Another  is  a  view  of  the  western  end  of  the  court 
from  the  island  already  mentioned.  A  third  view 
shows  the  east  end  of  the  court.  There  is  also  pre- 
sented a  view  of  the  fountain  illuminated  only  by 
the  beams  from  searchlights  on  either  end  of  the 
Government  building.  All  of  the  incandescent 
lamps  had  been  turned  out  before  this  picture  was 
token. 

In  all  of  these  views,  with  the  single  exception  of 
tliat  showing  the  ornamental  towers  at  the  east  end 
of  the  court,  the  Government  building  is  a  conspicu- 
ous feature.  It  is  the  most  imposing  structure  on  the 
grounds,  and.  because  of  its  commanding  position 
and  graceful  lines,  is  really  the  central  figure  in  the 
illumination.  The  building  partakes  of  the  classic 
style,  the  Ionic  order  being  closely  followed.  It 
is  arranged  in  three  sections,  that  at  the  center 
having  a  frontage  on  the  lake  of  20S  feet  and  a 
height  to  the  top  of  the  balustrade  over  the  cornice 
of  58  feet.  It  has  a  depth  of  150  feet.  The  main 
entrance  faces  the  center  of  the  basin,  and  is  reached 
by  a  broad  flight  of  steps  and  through  a  colonnade. 
This  entrance  is  flanked  on  either  side  by  pavilions 
capped  by  richly  decorated  domes.  The  main  build- 
ing is  surmounted  by  a  colossal  dome  which  towers 
fnr  above  all  the  other  buildings,  and  is  capped  by  ri 


tion  arch,  the  distinctive  feature  of  that  buildingj  is 
traced  in  lines  of  light.  In  the  Manufactures  build- 
ing, all  the  prominent  roof  cornices,  caps  of  col- 
umns, pedestals  and  other  features  are  distinguished 
in  like  manner.  Across  the  lagoons  the  Arch  of 
the  States  is  girdled  with  bands  of  light  and  the 
Liberal  Arts  building  is  outlined  along  its  cornices. 
The  Mines  and  Mining  building  is  especially  adapted 
for  effective  lighting,  and  its  graceful  portico  is 
clearly  defined,  while  the  towers  wear  crowns  of 
incandescent  lamps  and  the  windows  shine  bril- 
liantly on  the  scene.  Facing  this  structure  is  Ma- 
chinery and  Electricity  building  penciled  in  light. 
The  east  end  of  the  lagoon,  in  front  of  the  last  two 
mentioned  buildings,  in  company  with  the  adjacent 
terraces,  landings  and  broad  viaducts  leading  away 
from  it,  is  illuminated  by  incandescent  lamps  sup- 
ported by  fanciful  standards  of  special  design.  The 
result  obtained  by  the  use  of  15,000  incandescent 
lights,  distributed  as  already  explained,  is  effective 
and  artistic,  and  is  certainly  the  most  attractive  fea- 
ture of  the   entire  exhibition. 

In  the  Mirror  lake  at  the  west  end  of  the  Grand 
Court,  as  already  mentioned,  there  is  a  fountain 
designated  Nautilus  and  generally  referred  to  as  an 
electric  fountain.     It  is  a  very  attractive  feature,  but 


Rustin,  the  superintendent   of  lighting  and  power, 
for  valuable  assistance  in   securing  these  excellent 


Recent  Scientific  Achievements. 

A  contributor  to  La  Nature  remarks  that  the  best 
reply  to  the  attitude  toward  modern  science  of  cer- 
tain critics  who  profess  to  make  light  of  what  they 
call  its  pretensions,  and  who  magnify  its  failures, 
is  to  enumerate  some  of  the  wo.iderful  discoveries 
and  inventions  of  the  last  few  years.  This  (to  quote 
the  translation  of  the  Literary  Digest)  he  does  in 
the  following  interesting  recital: 

"Suppose  that  a  man  had  fallen  inio  a  trance  just 
after  the  closing  of  the  exposition  xji  1889.  that  is, 
less  than  nine  years  ago,  and  consequently  knew 
nothing  of  the  progress  that  has  been  made  since' 
that  time,  up  to  the  period  of  our  next  great  inter- 
national manifestation.  His  admiration  and  his 
study  would  be  devoted  to  the  following  objects: 

"i.  The  bicycle,  which  is  revolutionizing  our  hab- 
its, and  which  existed  in  his  time  only  in  rare  speci- 
mens, bulky  indeed,  compared  with  the  little  queen 
cf  onr   day.     2.  The   horseless   cairiage,   moved  by 
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heroic  figure  representing  "Liberty  Enlightening 
the  World."  At  night  this  figure  is  lighted  by  elec- 
tricity, the  torch  being  17S  feet  above  the  ground. 
The  side  sections,  which  are  separated  from  the  cen- 
tral portion  of  the  building  by  colonnades  connect- 
ing with  the  Agricultural  building  on  one  side  and 
the  Fine  Arts  building  on  the  other,  have  each  a 
frontage  of  148  feet,  being  100  feet  deep  and  44  feet 
high  to  the  top  of  the  balustrade.  This  makes  the 
total  length  of  the  building  504  feet.  As  may  well 
be  imagined,  this  building  presents  an  excellent  op- 
portunity for  securing  striking  effects  without  de- 
parting from  the  harmony  of  the  general  plan. 
The  salient  architectural  points  are  brought  out.  and 
the  illumination  of  the  figure  of  Liberty  commands 
attention.  Beneath  the  figure  several  lines  of  light 
completely  girdle  the  cupola  above  the  dome. 
Streamers  of  light  cover  the  dome,  apparently  held 
in  place  by  five-pointed  stars  on  either  side  of  the 
dormer  windows.  Below  these  another  line  of  light 
completely  surrounds  the  base  of  the  dome.  Aris- 
ing from  the  roof  of  the  central  portion  of  the  build- 
ing, a  series  of  lamps  supported  on  shafts  of  artistic 
design  illuminate  surrounding  objects.  The  alle- 
gorical figures  on  the  upper  cornices  and  flanking 
the  dome  are  outlined  harmoniously  and  effectively. 
Looking  down  the  court  from  the  Government 
building,  the  Fine  Arts  building  at  the  right  first 
attracts  attention.  Here.  too.  the  domes  are  light- 
encircled,  the  cornices  ablaze  and  pillars  illuminated. 
Across  the  lagoon  the  classical  lines  of  the  Agri- 
cultural building  are  picked  out  in  incandescent 
lamps,  the  upper  portions,  including  the  balustrades, 
the  corner  towers  and  the  main  entrance,  being 
clearly  revealed.     The  lofty  spire  of  the  Administra- 


is  not  in  the  strict  sense  of  the  term  an  electric 
fountain.  There  are  incandescent  lamps  in  the 
water  near  the  jets,  but  the  colored  light  is  fur- 
nished by  projectors  at  the  corners  of  the  Govern- 
ment building.  The  operators  have  succeeded  in 
cftecting  combinations  of  colors  that  are  not  gen- 
erally seen  in  electric  fountains,  and  this,  of  course, 
is  an  advantage  that  is  fully  appreciated.  The 
fountain  itself  is  an  attractive  feature  of  artistic  de- 
sign. In  the  center  is  a  tall  column,  on  the  top  of 
which  is  seated  the  figure  of  Neptune,  looking  down 
upon  the  waters  playing  about  him  in  vari-colored 
streams,  shooting  hither  and  thither  and  casting 
their  spray  in  ev'ery  direction. 

Details  of  construction  of  the  fountain  are  shown 
in  the  view  of  the  Grand  Court,  looking  east,  which 
\-y  presented  on  page  iS.  This  picture  was  taken 
before  the  water  had  been  turned  into  the  basin.  At 
present  the  jets  in  the  fountain  arc  on  a  level  with 
the  water  in  the  lagoon,  and  when  the  fountain  is 
playing  the  effect  produced  resembles  that  of  a 
geyser.  This  view  presents  an  excellent  picture 
also  of  the  art  poles  used  for  supporting  the  clusters 
of  incandescent  lamps  about  the  Grand  Court. 

The  pictures  presented  on  pages  15.  16.  17  and  iS 
are  reproductions  of  photographic  views  of  night 
scenes,  and  another  on  page  19  shows  the  fountain 
to  advantage.  These  photosrraphs  were  taken 
especially  for  the  Western  Electrician  and  pro- 
nounced by  Mr.  Stieringer.  the  consulting  engi- 
neer who  designed  the  illumination  of  the  Grand 
Court,  and  Mr.  RInehart,  the  official  photographer 
of  the  exposition,  the  best  representations  of  the 
scenes  that  have  been  secured.  The  Western  Elec- 
trician is  indebted  to  Mr.  Stieringer  and  Mr.  Henry 


petroleum  or  electricity,  whose  future  is  perhaps 
e\  en  more  promising  than  that  of  the  bicycle.  3. 
'[he  electric  railways,  which  scarcely  existed  in  i88g 
and  which  will  modify  in  the  next  century  the  con- 
ditions of  working  of  the  great  tru.ik  lines.  4.  Poly- 
phase currents,  which  enable  us  to  transmit  and 
distribute  natural  motor  forces  ac  great  distances. 
5.  The  Laval  steam  turbine,  a  new  process — from  the 
industrial  standpoint — for  utilizing  steam  at  high 
pressure.  6.  The  interior-combustion  motor  of  M. 
Diesel,  which  is  the  most  economical  means  now 
1-nown  for  transforming  heat  into  work.  7.  Cal- 
cium carbide,  which  gives  rise  to  acetylene,  one  of 
the  illuminants  of  the  next  century.  8.  The  cine- 
P'atograph.  with  which  we  have  been  recently  filled 
with  wonders  to  the  point  of  saturation.  9.  The 
Rontgen  rays,  which  are  revolutionizing  the  healing 
art.  To  these  nine  discoveries  or  great  inventions, 
^vhose  results  are  alread}'  ours  anu  whose  benefits 
we  enjoy  daily,  we  may  add:  10.  Liquid  air  for 
industrial  purposes.  11.  Color  photography,  in 
which  the  latest  results  of  the  Messrs.  Lumiere  have 
just  been  presented  to  the  Academy  of  Sciences  by 
M.  Mascart.  12.  Wireless  telegraphy,  a  process  full 
of  promise.  13.  Cold  light,  obtained  bv  lumines- 
cence of  rarefied  gases,  traversed  by  the  electric  cur- 
rent. 14.  High-frequency  currents,  with  w'hich  Tesla 
and  D'Arsonval  have  conducted  such  marvelous  ex- 
periments. 

"In  less  than  10  3'ears,  solely  in  the  domain  of  me- 
chanics and  physics,  we  have  14  new  sensational 
discoveries  which  are  to  be  added  to  the  alreadv 
long  list  of  the  scientific  conquests  of  the  nineteenth 
ccnturi'.  and  which  we  should  have  to  explain  to  our 
sleeper  on  his  awakening." 
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Present  Status  of  Electrical   Engineer- 
ing.' 

By  Dr.  A.  E.  Kennellv. 

While  mechanical  engineering  may  be  said  to 
have  an  antiquity  coeval  with  civilization,  its  latest 
offshoot,  electrical  engineering,  only  came  into  ex- 
istence with  the  advent  of  the  electric  telegraph 
some  60  years  ago.  For  the  greater  part  of  this 
time  electrical  development  was  confined  to  the 
telegraphic  industry,  but,  with  the  extended  intro- 
duction of  the  arc  and  incandescent  lamps,  the 
utilization  of  the  magnetic  properties  of  iron  and 
steel  made  rapid  progress  in  dynamo  construction, 
so  that  the  magnetic  properties  of  steel  now  play 
almost  as  important  a  part  in  the  advance  of  civili- 
zation as   do  their   mechanical  properties. 

By  far  the  greater  proportion  of  electric  develop- 
ment has  come  within  the  last  decade  and  a 
half.  Looking  back  from  the  Trans-Mississippi  Ex- 
position at  Omaha  of  to-day  to  the  International 
Electrical  Exhibition  of  Philadelphia  in  1884,  the 
birthplace  of  the  American  Instituce  u5  Electri'-"' 
Engineers,  it  is  doubtful  whether  outside  of  teleg- 
raphy and  telephony  there  was  at  that  time  in  the 
United  States  a  total  investment  of  $1,000,000  in 
electrical  applications.  The  words  ammeter  and 
voltmeter  were  just  commencing  to  be  generally  rec- 
ognized, and  of  electric  traction  there  was  none. 
At  the  present  time   the  capitalization  in   electrical 
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of  future  progress.  We  scarcely  can  desire  more 
efficient  macliincs  than  the  best  we  have  now,  but 
we  shall  always  desire  cheaper  and  more  powerful 
ipachines,  and  shall  welcome  any  improvements 
which  lead   to  them. 

Another  evidence  of  the  development  in  dynamo 
machinery  is  their  improved  appearance.  Formerly, 
Ihc  only  claim  possessed  by  such  apparatus  was  util- 
ity. More  recently,  grace,  the  expression  of  un- 
conscious power,  has  supervened,  and  the  modern 
dynamo  is  often  pleasing  to  look  upon  as  well  as 
useful  to  operate. 

The  cost  of  generating  a  kilowatt-hour  of  electric 
energy  from  steam  for  electric  lighting  appears  to 
have  been  at  least  7.5  cents  at  busDars  in  1884.  At 
the  present  time  the  cost  of  delivering  a  kilowatt- 
hour  to  large  street-railway  systems  from  steam  is 
only  about  one  cent,  and  the  power-house  operating 
costs  are  reported  in  some  cases  as  low  as  half  a 
cent.  In  municipal  electric-lighting  systems,  sup- 
plied at  low  pressure  from  steam  central  stations 
;ind  hampered  by  relatively  heavy  distributing  ex- 
penses, the  retail  price  of  the  kilowatt-hour  varies 
from, 20  to  about  4M;  cents,  according  to  the  locality 
and  quantity  consumed.  Niagara  power  is  now- 
sold  to  consumers  in  Buffalo  at  lates  varying,  ac- 
cording to  the  amount  delivered,  from  two  cents 
tc  slightly  less  than  two-thirds  of  a  cent  per  kilo- 
watt-hour delivered. 

The  price  of  a  16  candle  power  incandescent  lamp 
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discharged  at  a  current  density  of  4.8  amperes  per 
square  foot  of  negative  plate  suriace  (0.52  ampere 
per  square  decimeter).  There  are  now  storage  bat- 
teries installed  in  the  United  States  to  the  aggregate 
capacity  of  about  56,000  kilowatt-hours.  The  largest 
installation  has  166  cells,  weighs  500  short  tons  and 
has  an  eight-hour  discharge  capacity  of  22,400  am- 
pere-hours, or  3,136  kilowatt-hours  at  140  volts 
pressure. 

A  very  great  development  has  taken  place  in  the 
direction  of  electric  traction,  by  virtue  of  which  the 
horse-car,  once  so  well  nigh  ubiquitous  in  city 
streets,  has  almost  entirely  disappeared,  while  elec- 
tric locomotives  of  1,500  horse  power  have  even 
made  their  appearance  on  steam-railroad  tracks. 
The  introduction  of  soft  cast-steel  has  been  very  ad- 
vantageous to  the  electric  motor,  cnat)ling  its  output 
to  be  increased  from  five  watts  per  pound  of  net 
weight  in  1884  (11  watts  per  kilo),  to  about  14  watts 
per  pound  (30.9  watts  per  kilo)  in  street  motors 
at  the  present  time.  It  is  estimated  that  there  arc 
to-day  in  the  United  States  about  14,000  miles 
of  electric  railroad,  with  a  nominal  capital  of  about 
one  billion  dollars  and  employing  about  I70,00fj 
men. 

The  electric  transmission  of  the  power  of  falling 
water  is  a  branch  of  engineering  that  has  come  into 
service  since  1884,  and  is  making  rapid  strides,  ow- 
ing to  the  recent  successful  employment  of  high 
voltages  and  multiphase  alternating  currents.     It  has 
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applications  in  the  United  States  is  estimated  at 
about  $1,900,000,000. 

In  1S84  a  50-kilowatt  dynamo  was  considered  a 
large  machine,  while  a  loo-kilowatt  Edison  steam- 
dynamo  was  justly  called  a  "jumbo."  At  the  present 
time  the  largest  size  of  generator  built  or  building 
is  of  4.600  kilowatts  capacity.  The  price  of  dyna- 
mos in  1882  was  about  20  cents  per  watt  of  output, 
while  dynamos  of  similar  running  speed  in  com- 
paratively small  sizes,  without  switchboards,  now 
cost  about  two  cents  per  watt.  The  great  reduction 
in  price  represents  the  aggregated  result  of  the  very 
large  amount  of  labor  devoted  to  this  branch  of 
engineering  in  the  last  15  years. 

It  is  interesting  to  notice  that  the  efificiencies  of 
continuous-current  dynamos  have  not  made  any 
marked  nominal  advance  since  the  birth  of  the  In- 
stitute, though  their  output  per  unit  of  mass  has 
considerably  increased.  Thus  the  50-kilowatt  dy- 
namo tested  at  the  Philadelphia  Exhibition  is  stated 
to  have  had  an  efliciency  of  approximately  92  per 
cent.,  and  this  would  be  considered  a  satisfactory 
performance  in  that  size  of  machine  to-day.  But, 
where  the  output  then  was  only  six  watts  per  pound 
of  net  weight  (13.2  watts  per  kilo)  the  output  of  a 
machine  of  similar  rating  and  speed  to-day  would 
be  about  10  watts  per  pound  (22  watts  per  kilo). 
In  other  words,  the  eflliciencies  of  the  best  dynamos 
of  1884  were  already  so  good  that  it  has  not  paid, 
at  existing  costs  of  power,  to  markedly  improve 
them,  and  such  improvements  in  material  and  design 
as  have  since  been  efifected  have  enabled  manufac- 
turers to  increase  the  rating  or  yield,  and,  therefore, 
the  cheapness  of  the  machines.  It  seems  probable, 
moreover,  that  this  will  continue  to  be  the  direction 

I.  Inaueural  address  deliverei  at  ihe  eeneral  meeting  ot  the 
American  Institute  of  Electrical  Engineers,  at  Omaha,  Neb., 
June  27,  1S98. 


16  years  ago  was  about  $1.  Now  it  is  about  18  cents. 
The  best  lamps  at  that  time,  under  laboratory  con- 
ditions, gave  about  0.28  mean  horizontal  normal 
British  candle  power  per  watt,  and  under  commer- 
cial conditions  about  0.20.  The  highest  pressure 
for  which  the}"^  could  then  be  obtained  was  about  no 
volts.  At  the  present  time  lamps  are  obtainable- 
giving  normally  0.4  mean  horizontal  British  candle 
per  watt,  while  under  commercial  conditions  the 
average  lamp  normally  develops  about  0.25  candle 
per  watt.  They  can  also  be  obtained  (at  0.25  candle 
per  watt)  for  pressures  up  to  240  volts,  and  are  fre- 
quently installed  on  220-volt  mains. 

Arc  lamps  were  already  so  far  advanced  in  1884 
that  comparatively  little  improvement  'n  their  effect- 
iveness has  taken  place,  the  gain  having  been  made 
in  economy  of  operation.  Thus,  the  carbons  which 
cost  at  that  time  about  six  cents  apiece  now  cost 
about  two  cents  apiece.  The  enclosed  arc  lamp 
has  of  recent  years  become  popular,  owing  to  its 
diffused  light  and  a  carbon  life  of  from  100  to  150 
hours. 

It  has  been  estimated  that  about  $600,000,000  has 
been  invested  up  to  the  present  time  in  electric- 
lighting  stations  and  plants  in  the  United  States. 

The  best  storage  cells  tested  at  the  Philadelphia 
Exhibition  of  1884  gave  a  yield,  under  laboratory 
conditions,  of  3.425  watt-hours  per  pound  of  elec- 
trodes (7.55  watt-hours  per  kilo)  with  an  energy 
efficiency  of  69.45  per  c^nt.,  when  discharged  at  the 
mean  current  density  of  12.42  amperes  per  square 
fcot  of  negative  plate  surface  (1.34  amperes  per 
square  decimeter),  while  the  deterioration  was  com- 
paratively rapid.  At  the  present  time  storage  cells 
are  in  use  giving,  under  laboratory  conditions,  a 
yield  of  from  five  to  six  watt-hours  per  pound  of 
charged  cell  (n  to  13.23  watt-hours  per  kilo), 
\Aith  an  energy  efficiency  of  about  85  per  cent.,  when 


been  estimated  that  about  150,000  kilowatts  of  this 
class  of  machinery  is  installed  in  the  North  Ameri- 
can continent,  commercially  transmitting  power  to 
various  distances  up  to  85  miles,  at  various  pressures 
up  to  30,000  volts. 

The  alternating-current  induction  motor  has  be- 
come very  popular  in  recent  years,  mainly  owing  to 
its  powerful  starting  torque  and  its  freedom  from 
commutator  and  brushes.  A  burned-out  armature, 
the  perpetual  source  of  dread  in  motor  operations  of 
days  gone  by,  is  practically  unknown  in  this  type 
cf  machine,  even  when  put  to  severe  service.  In- 
deed its  depreciation  under  fair  conditions  appears 
to  be  as  low  as  in  any  class  of  rotating  machinery. 

The  alternating-current  transformer  has  been  cor- 
respondingly improved,  developing,  in  large  sizes, 
an  efficiency  of  about  98.5  per  cent,  and  an  output, 
when  cooled  by  external  power,  of  about  100  watts 
per  pound  of  weight  (220  watts  per  kilo). 

The  principal  englneeringvalue  of  electricity  to-day 
lies  in  its  adaptation  to  the  transmission  of  power, 
through  mills  or  cities,  or  from  some  locality  where 
power  is  cheap  to  another  where  it  is  dear.  A  steel 
rope,  by  its  bodily  motion,  can  transmit,  with  ap- 
preciable friction  and  depreciation,  some  hundreds 
of  kilowatts  to  a  distance  of  some  thousands  of  feet. 
A  bare,  quiescent  copper  rope,  half  an  inch  in  di- 
ameter, and  supported  on  poles,  can,  by  maintain- 
ing an  effective  potential  of  10,000  volts,  by  the 
motion  of  electric  waves  over  its  surface,  transmit, 
say,  2,500  kilowatts,  with  an  energy  loss  of  two- 
thirds  per  cent,  per  mile  (0.4  per  cent,  per  kilometer), 
and  with  practically  no  depreciation  except  to  the 
poles  and  supports. 

The  use  of  high  pressures  has  thus  become  more 
frequent  during  the  last  few  years.  Alternating- 
current  generators  are  now  made  to  supply  10,000 
volts  at  their  terminals,  and  insulation-testing  sets 
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have  been  made  for  producing  alternating  pressures.-, 
up  to  100,000  volts  effective. 

The  application  of  electric  power  to  domestic  use 
and  household  comforts,  irrespective  of  illumination, 
has  made  steady  progress.  In  the  large  cities  the 
fan-motor  day  load  of  summer  is,  in  the  aggregate,  a 
perceptible  quantity,  while  electric  ranges  and  heat- 
ers, on  a  small  scale,  have  found  favor  through 
their  convenience. 

In  telegraphy  comparatively  little  change  has 
recently  taken  place,  beyond  the  substitution  of  the 


-expansion  of  knowledge  in  the  various  branches 
there  is  a  tendency  to  combine  and  unite  into  one 
general  theory.  Thus,  while  the  dynamos  origi- 
nated as  a  source  of  low-tension  electricity,  which 
was  once  regarded  as  something  so  dissimilar  to 
high-tension  electricity  as  to  require  separate  treat- 
ment and  classification,  to-day  the  high  tensions 
derived  from  alternators  through  step-up  transform- 
ers so  far  invade  the  territory  of  so-called  frictional 
electricity  that  a  dividing  line  between  the  two 
classes  can  no  longer  be  maintained.     Similarly,  tele- 


ILLUMINATION    OF    THE    TRANS-MISSISSIPPI    EXPOSITION. — FOUNTAIN    UNDER    BEAMS    FROM    PROJECTORS 


dynamo  or  dynam.otor  for  the  voltaic  battery,  and 
of  copper  line  wire  with  some  five  ohms  per  mile 
foi  iron  wire  with  some  13  ohms  per  mile.  About 
1,000,000  miles  of  telegraph  wire  are  now  strung 
on  some  200,000  miles  of  pole  line  in  the  United 
Slates,  connecting  about  25,000  offices,  and  working 
an  invested  capital  of-aboiit  $150,000,000. 

In  the  United  States  the  uniformity  of  the  closed- 
circuit  Morse  system  simplex,  duplex  or  quadru- 
plex  is  only  varied  by  an  occasional  Wheatstone 
set.  This  crystallization  of  methods  is  not  due  to 
any  lack  of  invention  or  capability  of  improvement 
in  signaling  speed,  but  rather  to  the  apparently 
softled  belief  that  the  present  systems  are  the  most 
economical  under  existing  conditions  of  traffic.  In 
long  submarine  telegraphy  the  pressure  of  increas- 
ing traffic  has  made  itself  more  distinctly  felt,  and 
automatic  curb-senders  have,  to  some  extent,  been 
introduced;  but  the  physical  difficulties  in  the  way 
of  attaining  high  speeds  have,  as  yet,  been  obviated 
only  in  part  by  an  increased  expenditure  in  copper 
and  gutta-percha,  to  obtain  a  diminished  conductor 
resistance  per  mile.  Wireless  telegraphy  has  en- 
tered its  experimental  stage,  and  bids  fair  to  enter 
practical  service  in  the  future,  at  least  within  a  lim- 
ited range.  Its  public  use,  thus  far,  in  the  United 
Slates  seems  to  have  been  limited  to  blowing  up 
at  stated  intervals,  in  the  recent  New  York  exhibi- 
tion, miniature  models  of  the  Mame,  at  a  distance 
of  some  25  meters  from  the  oscillator. 

In  telephony  the  most  notable  improvement  in  re- 
cent years  has  been  the  general  substitution  of  metal- 
lic circuits  for  ground-return  circuits,  with  great  ad- 
vantage to  the  convenience  and  effectiveness  of  the 
traffic.  At  the  present  time  conversation  is  carried 
on  commercially  up  to  a  distance  of  1,800  miles, 
and  quite  frequently  at  distances  of  1,500  miles. 
There  are  at  the  present  time  in  the  United  States 
about  1,000,000  telephones  connected  with  the  tele- 
phone service  of  the  country,  employing  a  capitali- 
zation of  about  $100,000,000,  400,000  stations  and 
about  900,000  miles  of  wire.  Every  day  about 
17,000  employes  make,  on  the  average,  more  than 
three  millions  of  connections.  About  300,000 
miles,  or  nearly  one-third  of  the  total  length 
of  telephone  wires,  has,  within  the  last  few  years, 
been  made  up  into  aerial  and  subterranean  cables 
within  city  limits,  owing  to  the  reduction  of  the 
electrostatic  capacity  effected  in  such  cable  wires 
to  less  than  one-twelfth  of  a  microfarad  per  mile. 

At  no  time  has  a  useful  discovery  or  improvement 
had  more  chance  of  welcome  or  application  than  at 
present.  As  an  example  the  case  of  Rontgen  rays 
may  be  cited.  Professor  Rontgen's  celebrated  pa- 
per announcing  the  discovery  of  X-rays  was  read  in 
Wurzberg  in  December,  1895,  and  the  particulars 
were  not  known  in  the  United  States  until  early 
in  1896.  In  the  same  year  (December,  i8g6)  radio- 
graphs were  accepted  as  legal  evidence  in  a  United 
States    District    Court. 

A  considerable  development  has  occurred  in  elec- 
trothermic  and  electrolytic  proceses.  More  than 
4,000  kilowatts  of  Niagara  power  t.re  now  employed 
in  such  processes.  Among  electrochemical  pro- 
cesses are  the  electrolytic  refining  ut  copper  to  the 
extent  of  about  150,000  tons  annually,  the  produc- 
tion of  aluminum,  the  production  of  sodium  and 
alkalies  and  the  treatment  of  ores.  Among  electro- 
thermic  processes  are.  the  production  of  the  carbides 
of  silicon  and  calcium  in  steadily  increasing  quan- 
tities. 

In  electrotechnical  theory  considerable  advance 
has  been  made  of  recent  years,  particularly  in  the 
study    of    alternating   current.     Accompanying  the 


phony  and  telegraphy  are  coming  to  be  regarded 
as  sub-classes  of  alteinating-current  power  trans- 
mission, while  electricity  and  magnetism  cannot 
properly  be  studied  apart. 

Although  a  large  amount  of  ilectrical  work  is 
done  in  physical  laboratories  in  the  United  States, 
a  comparatively  small  amount  of  the  results  of  this 
work  becomes  available  to  the  science  or  art  of  elec- 
trical engineering.  Each  year: sees  more  than  a 
hundred  students  engaged  in  experimental  thesis 
work  after  a  laborious  training  and  preparation  for 
several  years  in  the  technical  college.  Many  of 
these  men  have  the  time  and  facilities  to  do  the  best 
experimental  work  of  their  lives  under  the  guidance 
of  their  instructors.  Some  of  the  men  display  apti- 
tude and  interest  in  some  special  line  of  research 
in  which  they  would  be  best  left  untrammeled,  but 
in  most  cases  the  experimental  work  under  co-op- 
erative guidance  could  accomplish  a  great  deal  for 
the  knowledge  and  progress  of  our  branch  of  applied 


nent  results  for  the  general  advancement  of  our 
profession.  The  plan  would  involve  practically  no 
expenditure  beyond  the  voluntary  efforts  of  those 
upon  whom  the  duty  devolved  of  lormulating  and 
dividing  the  subjects  of  research,  and  classifying 
or  comparing  the  results  attained.  Such  a  system 
of  co-operation  among  the  students,  through  their 
instructors,  would  economize  a  large  amount  of  the 
most  skilled  technical  labor,  and  accelerate  prog- 
ress in  all  branches  of  inquiry,  application  and  in- 
dustry. No  better  work  could  be  undertaken  by 
our  Institute  than  the  fostering  of  such  an  organiza- 
tion. 

The  technical  progress  of  a  profession  hke  ours 
is  shown  by  the  precision  of  which  it  is  capable. 
A  louse  nomenclature  begets  looseness  of  observa- 
tion and  description  and  is  inconsistent  wiih  a  high 
degree  of  development  in  a  science  that  quickens 
the  footsteps  of  every  human  industry.  The  tend- 
ency of  our  machinery  and  definitions  to  become 
standardized  is  apparent  in  the  impulse  which  has 
led  the  American  Institute  of  Electrical  Engineers 
to  appoint  a  committee  on  standardization,  the  pre- 
liminary report  of  which  is  to-day  laid  before  this 
Institute  for  consideration. 

In  connection  with  standardization  it  is  important 
to  observe  that  there  has  been  of  recent  years  a 
tendency  to  depart  from  the  regular  standards  of 
dynamo  machinery  built  by  the  manufacturers,  in 
favor  of  special  machinery  of  independent  design. 
To  a  limited  extent  this  is,  of  course,  necessary, 
under  the  pressure  of  changing  methods  and  con- 
ditions, but  there  is  reason  to  believe  that  much 
r.-:ore  special  machinery  is  built  than  necessity  can 
wan  ant.  Not  only  is  the  special  machinery  thus 
ordered  or  specified  considerably  more  costly  than 
standard  machinery,  but  the  tendency,  by  interfering 
with  the  natural  shop  methods  of  standardizing  and 
cheapening  production,  prevents  regular  consumers 
from  purchasing  standard  machineo'  ^t  as  low  rates 
as  would  otherwise  be  possible.  When  we  consider 
that  the  industrial  radius  of  application  of  electricity 
mainly  depends  upon  the  first  cose  of  the  apparatus 
it  employs,  it  needs  no  homily  to  drive  home  the 
conviction  that  the  unnecessary  introduction  of 
special  machinery  is  a  puncture  in  the  tire  of  prog- 
ress. 

Our  Institute  may  w^ell  take  pride  in  the  share 
which  it  has  taken  in  the  electric  progress  of  the 
14  years  which  have  elapsed  since  its  inception.  It 
now  numbers  1,100  members.  Its  purpose  is  to  aid 
all  who  seek  to  acquaint  themselves  wiih  this  branch 
of  science  and  art.  and  to  set  the  stepping  stones  of 
progress  in  the  sands  of  time  for  the  advance  of 
the  industrial  applications  of  electricity. 


Hertzian  Waves  for  Alarm  Service. 

Clyde  Coleman,  a  Chicago  inventor,  has  se- 
cured a  patent  on  a  unique  burglar-alarm  device. 
He  utilizes  the  Hertzian  waves.  The  vault  or 
other  inclosure  to  be  protected  is  equipped  with 
a  Hertzian-wave  transmitter.     This  is  suitably  con- 
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science.  There  are  numerous  questions  concerning 
the  various  electromagnetic  properties  of  matter 
and  of  the  ether  that  are  of  great  and  growing  im- 
portance, and  there  are  numerous  scientific  subjects 
of  immediate  practical  importance  that  it  is  neces- 
sary to  measure  and  observe,  so  that  by  uniting  the 
available  experimental  resources  of  the  various  col- 
leges in  this  country  under  a  common  leadership, 
in  sympathy  with  the  college  instructors,  the  results 
which  now  largely  fill  thesis  books  lying  on  neg- 
lected  shelves   might  be  incorporated  into   perma- 


nected  with  an  alarm  system,  so  that  it  is  thrown 
into  action,  when  the  mechanism  is  properly  ad- 
justed, by  an  attempt  to  enter  the  vault.  At  the 
police  station  or  any  suitable  place  is  placed  tlie 
receiving  apparatus.  It  comprises  a  mass  of  par- 
ticles adapted  to  be  cohered  by  the  Hertzian  waves 
and  to  operate  a  signal  device  until  the  cohering 
particles  have  been  decohered.  The  details  of  the 
system  are  worked  out,  and  the  apparatus  is  in- 
teresting as  a  practical  application  of  a  scientific 
principle  of  recent  discover}'. 
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American    Institute    of    Electrical    En- 
gineers. 

(Special  Coirespondence  of  the  Weslern  Electrician.] 

Omaha,  July  l. — The  fifteenth  general  meeting 
of  the  American  Institute  of  Electrical  Engineers 
closed  yesterday  afternoon  and  the  members  who 
were  in  attendance  have  dispersed,  some  of  them 
going  to  Lincohi  with  Professor  Owens  to  visit 
the  State  University  and  the  others  returning  to 
their  homes.  The  meeting  was  a  thoroughly  enjoy- 
able affair,  and  the  proceedings  will  form  an  in- 
teresting and  valuable  addition  to  the  records  of 
the  association. 

Dr.  Kennelly's  inaugural  address  was  an  interest- 
ing review  of  the  progress  that  has  been  made 
during  recent  years  in  electrical  engineering.  The 
data  presented  were  secured  only  after  much  ex- 
amination and  investigation  and  represent  much 
labor  and  thought. 

The  report  of  the  com-mittee  on  standardization 
of  apparatus  will  attract  much  attention  and  dis- 
cussion. It  has  been  suggested  that  the  movement 
is  in  the  interest  of  the  larger  manufacturing  com- 
panies, but  it  seems  that  the  best  answer  that  can 
be  given  to  such  an  assertion  is  that  the  dernand 
for  some  such  system  is  not  confined  to  any  par- 
ticular company  or  class,  and  the  most  earnest  ad- 
vocates of  this  measure  are  the  small  central-station 
managers  who  know  from  experience  the  value  of 
standard  apparatus.  There  can  be  no  doubt,  how- 
ever, that  unless  the  measure  receives  the  attention 
which  its  importance  demands  from  all  classes  of 
manufacturers  and  users  that  there  is  a  possibility 
of  the  project  being  diverted  from  its  original  in- 
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at  the  disposal  of  the  committee,  however,  did  not 
permit  it  to  give  the  details  any  attention  and  it 
was  accordingly  suggested  that  the  whole  subject 
lie  referred  to  the  council,  with  instructions  to 
formulate  a  plan  for  the  guidance  of  the  educa- 
tional institutions.  There  were  several  prominent 
representatives  of  technical  education  present,  and 
all  were  highly  pleased  with  the  plan  submitted. 
They  believed  that  it  would  greatly  assist  them  in 
securing  careful  and  constant  work  from  ambitious 
students. 

The  arrangements  for  the  meeting  included  ample 
provision  for  the  comfort  and  convenience  of  the 
visitors  and  their  entertainment.  Several  novel 
features  were  introduced,  including  the  initiation 
into  the  Knights  of  Ak-Sar-Ben,  a  trolley  ride  to 
Council  Bluffs  and  view  of  the  exposition  grounds 
and  buildings  from  an  elevated  point  in  Fairmount 
Park  after  dark,  and  the  entertainment  of  the  party 
with  light  refreshments  served  in  the  car  before  the 
return  trip.  Several  visits  to  the  Fair  were  ar- 
ranged, and  a  trip  through  the  Midway  was  also 
greatly  enjoyed.  The  members  of  the  local  com- 
mittee were  attentive  and  diligent  in  making  the 
occasion  thoroughly  enjoyable. 

Professor  Owens,  to  whom  credit  for  bringing 
the  meeting  to  Omaha  this  year  is  due,  should  feel 
gratified.  The  visitors  not  only  enjoyed  themselves, 
but  they  were  instructed  by  their  pilgrimage  to  the 
exposition.  Moreover  they  fully  appreciate  the 
work  that  he  performed  and  the  influence  he  exerted 
in  placing  the  facilities  for  their  instruction  and 
entertainment  at  their  disposal.  Professor  Owens 
and  his  associates  received  the  personal  thanks  of 
the   members   and    their   friends   for   the   courtesies 
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Alexander  Kempt. 
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tention  and  turned  to  the  advantage  of  some  par- 
ticular manufacturer.  Such  a  contingency  could 
only  arise,  however,  through  the  neglect  of  others 
who  are  equally  interested  in  the  result,  but  who 
may  not  be  as  active  and  far-seeing  in  the  present 
emergency.  It  would  seem  that  this  reason  alone 
would  demand  that  the  broadest  discussion  be  given 
the  committee's  report  and  the  widest  possible 
publicity  afforded  in  order  that  every  condition 
and  contingency  might  be  carefully  considered  be- 
fore final  action  is  taken.  It  will  have  much  greater 
weight  and  be  accepted  much  more  readily  if  it 
is  generally  discussed  before  it  is  finally  adopted 
by  the  Institute,  and  it  will  doubtless  receive  the 
stamp  of  approval  much  more  quickly  from  other 
organizations  too. 

The  papers  which  were  read  and  discussed  were 
of  a  high  standard  and  will  compare  favorably  with 
those  considered  at  former  gatherings.  They  were 
of  a  much  more  practical  character  than  those  that 
are  usually  read  at  the  general  meetings. 

Several  important  subjects  were  acted  upon,  net 
the  least  of  which  was  the  determination  to  continue 
the  work  of  the  committee  upon  standardization 
upon  practically  the  same  lines  that  had  been  fol- 
lowed previous  to  making  the  report.  It  was  also 
determined  to  follow  up  the  suggestion  of  Presi- 
dent Kennelly  and  secure  the  adoption  of  some 
method  of  classification  and  compilation  of  data 
gathered  by  students  in  the  electrical  engineering 
schools  of  the  country  and  publish  it  in  the  Insti- 
tute Transactions.  A  committee  composed  of 
Professor  Owens,  Dr.  Kennelly,  Professor  Golds- 
borough,  Dr.  Eddy  and  B.  J.  Arnold  was  ap- 
pointed to  consider  this  subject.  Its  report  was 
presented  by  Professor  Owens  at  the  closing  meet- 
ing. The  committee  favored  the  suggestion  and 
expressed  the  belief  that  such  action  would  greatly 
stimulate  scientific  investigation  and  secure  a  much 
higher  grade  of  work  among  the  pupils,    The  time 


extended  during  the  meeting,  and  a  formal  vote  of 
thanks  to  Professor  Owens  was  passed  by  the 
Institute  upon  motion  of  C.  P.  Steinmetz. 

The  following  resolutions,  reported  by  a  com- 
mittee composed  of  Messrs.  Scott  and  Armstrong 
and  Professor  Shepardson  were  unanimously 
adopted: 

The  American  Institute  of  Electrical  Engineers,  at  its  tirst 
general  meetine  west  of  the  Mississippi,  has  been  received  with 
cordial  hospitality,  and  every  endeavor  has  been  made  to  con- 
tribute to  the  convenience  and  pleasure  of  its  members. 

Therefore  the  Institute  tormally  expresses  its  hearty  appreci- 
ation of  tlie  many  favors  and  courtesies  which  have  been  ex- 
tended by  its  generous  hosts  In  exhibiting  the  remarkable 
industries  of  Omaha,  in  presenting  the  beautiful  "White  City" 
which  represents  the  progress  and  enterprise  of  the  Trans- 
Mississippi  West,  and  in  many  ways  doing  honor  and  contrib- 
uting to  the  welfare  of  the  members  of  the  loslitute. 

In  especial  measure  thanks  are  due  to  the  city  of  Omaha, 
through  its  acting  mayor,  Mr.  Bingham ;  to  Mr.  Rosewater,  for 
courtesies  extended  ;  to  President  Wattles,  in  behalf  of  the  Expo 
sition;  also  to  F.  P.  Kirkendall  of  the  Department  of  Buildings 
and  Grounds,  for  special  attentions;  to  the  Omaba  and  Grant 
Smelting  and  Refining  company,  the  I'nion  Pacific  Railway 
company  and  Master  Mechanic  Manning,  the  Omaha  Street 
Railway  company,  the  Omaha  and  Council  Bluffs  Street  Railway 
and  Bridge  company.  Swift  &  Co.  and  Armour  &  Co.  of  South 
Omaha,  the  Knights  of  Ak-Sar-Ben,  and  the  members  of  the 
untiring  local  committee. 

During  the  afternoon  Colonel  Dickey  and  Mr. 
Umsted  of  the  Western  Union  Telegraph  company 
entertained  the  visitors  at  the  headquarters  of  the 
company,  and  explained  the  workings  of  the  im- 
proved apparatus  which  the  company  has  just  in- 
troduced. 

W.  F.  White  conducted  the  members  to  the  plant 
of  the  New  Omaha  Thomson-Houston  Electric 
Light  company,  which  he  is  now  remodeling. 

This  concluded  one  of  the  most  successful  and 
enjoyable  meetings  in  the  history  of  the  Atnerican 
Institute  of  Electrical  Engineers.  J.  B.  O  H. 


Alexander  Kempt,  whose  death  was  reported  in 
the  Western  Electrician  last  week,  was  buried  in 
Eau  Claire,  Wis.,  his  old  home,  on  Friday,  July  ist, 
Mr.  Kempt  had  been  in  poor  health  for  several 
years,  and  for  the  last  three  months  had  been  con- 
fined to  the  house  nearly  all  the  time.  He  took 
to  his  bed  about  two  weeks  ago,  and  death  came 
on  Tuesday,  June  28th. 

A  Scotchman  by  birth,  Mr.  Kempt  first  saw  the 
light  in  Aberdeen  on  August  7,  1837.  His  boyhood 
was  spent  in  England  and  Scotland,  but  he  early 
evinced  a  determination  to  seek  his  fortune  on 
foreign  shores,  and  at  the  age  of  19  he  came  to 
Canada  and  engaged  in  railroad  work.  This  was  at 
about  the  time  of  the  panic  of  '57.  and  business  was 
dull  in  the  Dominion,  so  the  young  man  shortly  af- 
terward pressed  on  to  the  United  States,  settling  in 
Eau  Claire,  Wis.,  where  he  lived  for  20  years. 
The  young  Briton  was  bright,  industrious  and  had 
a  way  of  making  friends.  He  engaged  in  the  lum- 
ber business  and  prospered.  He  was  connected 
with  two  or  three  lumber  concerns  during  his  resi- 
dence in  Eau  Claire,  and  ior  a  number  of  years 
was  secretary  of  the  Eau  Claire  Lumber  com- 
pany. In  1867,  at  the  age  of  30,  Mr.  Kempt  was 
married  to  Miss  Josephine  Brunelle  of  Menomonie, 
Wis.,  a  lady  of  refinement  and  culture,  who  was 
ever  a  faithful  and  devoted  wife.  She  survives  her 
husband  with  a  son  and  a  daughter — Walter  and 
Josephine. 

In  the  year  1879  Mr.  Kempt  decided  to  engage 
in  the  iron-mining  business,  and  removed  to  Flor- 
ence, Wis.,  for  that  purpose.  At  this  neriod  of  his 
life  he  was  severely  injured  in  a  railroad  accident 
on  the  Northwestern  road,  and  so  badly  hurt 
that   he   had   to    give   up    all    business    for    a   year. 


ALEXANDER    KEMPT. 

Mr.  Kempt  never  fully  regained  the  robust  health 
of  previous  years,  and  it  is  believed  that  this  acci- 
dent was  the  indirect  cause  of  his  death.  In  1883 
he  came  to  Chicago,  with  his  family,  and  en- 
gaged in  electrical  pursuits.  His  ability  was 
recognized,  and  the  next  year  he  was  placed 
in  charge  of  the  western  business  of  the  Brush 
Electric  company,  with  an  office  in  Chicago.  This 
was  at  the  time  of  the  great  expansion  of  the 
electric-lighting  business,  and  from  the  prominence 
of  the  Brush  company  in  the  arc-lighting  field  Mr. 
Kempt's  position  was  an  important  one.  He  re- 
ceived a  large  salary  and  ranked  with  the  leading 
electrical  men  of  Chicago.  He  was  one  of  the 
early  members  of  the  Chicago  Electric  Club  and 
served  as  vice-president  of  that  organization.  His 
circle  of  acquaintances  was  large  and  his  friend- 
ship was  prized.  On  January  i,  1S93,  Mr.  Kempt  re- 
signed from  the  Brush  company  and  went  abroad 
for  the  greater  part  of  a  year.  He  returned  to  Chi- 
cago, but  he  was  far  from  being  a  well  man,  and  of 
late  he  had  not  actively  engaged  in  business. 


A  Point  Well  Taken. 

[From  the  Electrical  Review.] 

Our  New  York  contemporary.  Electrical  Earth, 
was  taken  to  task  last  week  by  the  Western  Elec- 
trician for  publishing  a  reflection  on  Chicago  as  a 
conveniton  city  for  the  National  Electric  Light  as- 
sociation. We  think  the  point  well  taken.  New 
York  and  Chicago  are  the  two  cities  that  will  nat- 
urally attract  the  largest  attendance,  and  we  believe 
that  the  association  acted  wisely  in  selecting  them 
for  alternate  conventions  hereafter. 


An  electrical  storm  in  Fond  du  Lac,  Wis.,  burned 
out  60  telephones. 


The  Central  Traction  company  will  probably  in- 
crease its  capital  to  $5,000,000  in  order  to  build  a 
number  of  atlditional  electric  lines  in  St.  Louis. 

The  Valdosta  (Ga.)  Street  Railway  company, 
which  proposes  building  a  line  in  that  city,  has  ap- 
plied for  a  charter.  It  is  to  have  a  capital  of  $50,000. 
Among  those  interested  are  T.  G.  Crawford  and 
Frank  Robert^. 
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With  the  introduciion  of  the  electric  railway  in 
Great  Britain  complaint  is  made  of  the  electrolytic 
corrosion  of  gas,  severer  and  water  mains.  A  report 
has  been  submitted  to  the  gas  and  water  depart- 
ments of  Glasgow  on  prevention  of  electrolysis  of 
the  gas  and  water  mains  along  the  Springburn  elec- 
tric tramway  route.  The  electrical  resistance  of  the 
steel  rails  was  about  ten  times  that  of  copper.  The 
greatest  fall  of  potential  between  one  terminus  and 
the  power  station  was  estimated  at  5.56  volts.    This 


is  well  within  the  Board  ofTrade  limit  of  seven  volts, 
and  the  railway  department  does  not,  therefore,  in- 
tend to  put  in  return  feeders,  as  the  expert  thinks 
that,  with  good  bonding  of  the  rails,  there  will  be  no 
fear  w^hatever  of  electrolysis  of  gas  or  water  mains. 
If  the  nature  of  the  soil  is  favorable  very  little  harm 
may  be  done  for  many  years,  but  if  the  conditions 
are  unfavorable  the  gas  and  water  pipes  may  be 
rapidly  corroded  at  joints,  or  at  the  place  of  exit  of 
the  current.  The  use  of  insulated  return  feeders 
with  supplementary  electromotive  force  is  urged, 
as  this  plan  would  obviate  all  risk. 


An  English  contemporary  gravely  announces  that 
"the  queen  has  been  pleased  to  accept  a  copy  of 
the  recent  work  on  'Submarine  Telegraphs,'  by 
Charles  Bright,  F.  R.  S.  E.,  and  of  the  brochure 
entitled  'Science  and  Engineering  During  the  Vic- 
torian Era,'  by  the  same  author."  Of  course  she 
did.  The  books  may  come  in  handy  when  some 
01  the  children  of  the  royal  household  take  up  the 
study    of   electrical   engineering. 


The  action  of  the  telegraph  companies  in  inviting 
the  public  to  come  forward  and  bear  the  whole  bur- 
den of  the  war  tax  on  telegraph  messages  is  sharply 
criticized.  The  Western  Union  company,  in  par- 
ticular, has  made  immense  profits  out  of  the  business. 
Undoubtedly  it  could  well  afford  to  buy  the  stamps 
and  affix  them  to  the  copies  of  messages  filed,  or 
it  could  pay  the  tax  by  making  a  sworn  statement 
of  its  business  or  by  some  other  arrangement  sat- 
i.=ifactory  to  the  government.  By  such  action  as  this 
the  companies  could  win  public  approval,  rather 
than  strengthen  the  hands  of  those  who  con- 
tend for  government  control  of  the  telegraphs,  as 
they  are  doing.  The  companies  interpret  the  law 
to  their  own  benefit,  as  shown  by  the  Postal  com- 
pany's bulletin  of  information,  reprinted  on  another 
page,  but  the  courts  will  undoubtedly  be  called  upon 
to  decide  whether  their  assumption  is  a  legally  cor- 
rect one. 

In  marked  contrast  to  the  action  of  (the  telegraph 
companies  is  the  position  of  the  telephone  com- 
panies, which  have  thus  far  made  no  additional 
charge  to  the  public  for  toll-line  messages,  defraying 
the  tax  themselves.  The  telephone  companies  ac- 
cept IS  cents  as  the  least  charge  for  a  message  and 
cut  of  it  give  the  government  one  cent  tax;  the 
telegraph  companies  have  a  minimum  rate  of  25 
cents,  and  the  customer  must  pay  one  cent  for  a 
stamp  in  addition.  If  the  telephone  companies  can 
bear  the  tax,  why  not  the  telegraph  companies? 


Every  friend  of  the  independent  telephone  move- 
ment in  the  country  will  sincerely  hope  that  the 
sweeping  changes  in  the  constitution  of  the  Inde- 
pendent Telephone  association  which  were  made  at 
the  Chicago  convention  last  week  will  advance  the 
organization  to  the  position  it  should  occupy  in  the 
confidence  and  esteem  of  the  thousands  of  men  in 
the  United  States  who  are  mterested  in  anti- 
monopoly  telephone  enterprises.  That  the  associa- 
tion has  not  occupied  such  a  position  is  shown,  we 
think,  by  the  convention  itself.  The  attendance 
was  so  small  that  dissension  and  dissatisfaction  can 
give  the  only  explanation.  The  weather  was  warm, 
but  that  fact  would  not  deter  earnest  men;  the  in- 
dependent telephone  industry  itself  is  advancing  by 
leaps  and  bounds,  so  that  the  exchange  operators 
present  should  have  been  numbered  by  hundreds 
where  there  were  tens;  the  convention  was  held  in 
the  West,  which  is  the  section  that  has  witnessed 
the  greatest  expansion  of  the  new  industry.  The 
simple  fact  was  that  the  meeting  was  slimly  attended 
because  the  good-will  of  telephone  men  inside  and 
outside  of  the  association  had  been  alienated,  and 
the  interest  had  languished  in  consequence. 

It  is  not  necessary  to  enumerate  in  detail  the 
causes  of  this  unfortunate  state  of  affairs.  They 
are  sufficiently  indicated  by  the  remedial  changes 
that  were  made  in  the  constitution.  But  there  is  one 
reform  that  still  remains  to  be  carried  out,  and  that 
is  in  the  direction  of  open  sessions.  The  association 
has  the  sympathy  of  the  people,  and  it  should  have 
little  to  hide  from  them.  It  is  conceivable  that  in 
discussing  possible  defenses  to  litigation,  for  in- 
stance, it  would  not  be  wise  to  post  the  opposition 
as  to  plans  and  methods;    but,   in  general,   a  free 


and  open  interchange  of  ideas  would  be  healthy  and 
beneficial.  The  reading  and  discussion  of  papers 
on  telephone  construction  and  operation,  on  meth- 
ods of  charging,  toll-line  co-operation  and  the  like 
should  be  a  great  help  to  hundreds  of  men  who  have 
but  recently  engaged  in  the  telephone  business  and 
could  not  fail  to  greatly  strengthen  the  association. 
Nothing  of  the  sort  has  been  attempted,  but  we 
trust  that,  with  a  remodeled  constitution,  the  as- 
sociation will  enter  upon  a  career  of  real  usefulness, 
with  the  idea  of  mutual  helpfulness  as  its  basic 
principle. 


American  engineers  recognize  the  advantages  to 
be  gained  by  the  standardization  of  machinery,  first 
of  all  in  economical  production,  and  secondly  in 
providing  for  the  convenient  duplication  of  parts. 
The  importance  of  this  subject  has  been  recognized 
by  the  American  Institute  of  Electrical  Engineers 
and  the  National  Electric  Light  association,  and 
both  of  these  organizations  are  now  considering  the 
problems  involved. 

English  engineers  are  likewise  interested  in  the 
subject,  and  there  seems  to  be  a  possibility  of  the 
adoption  of  some  scheme  of  this  kind.  The  English 
technical  press  recognizes  that  English  manufac- 
tiirer  are  gradually  being  supplanted  by  American 
productions,  and  this  knowledge  is  spurring  them  on 
to  united  effort.  The  London  Electrician  admits  that 
a  thorough  system  of  standardization  brings  about  a 
temporary  commercial  benefit  in  the  industry  into 
which  it  is  introduced,  as  it  not  only  cheapens  and 
accelerates  manufacture  and  popularizes  the  prod- 
ucts, but  it  improves  the  load-factor.  Our  con- 
temporary makes  the  reservation,  however,  that  in 
a  progressive  industry,  such  as  the  electrical  trade, 
'"the  more  completely  standardization  is  carried  be- 
yond a  certain  point,  the  more  progress  is  liable  to 
be  impeded."  This,  of  course,  is  a  very  indefinite 
qualification  and  it  may  be  accepted  as  a  virtual  ad- 
mission of  the  correctness  of  the  position  of  those 
who  favor  the  standardization  of  apparatus  of  this 
description.  Moreover,  our  contemporary  adds: 
"We  agree  that  too  much  variety  exists  in  the  equip- 
ment of  smaller  stations,  and  that  if  these  were  built 
as  much  on  similar  lines  as  the  local  circumstances 
of  each  case  would  allow,  it  would  be  a  gain  to 
everybody  concerned,  except,  perhaps,  to  the  con- 
sulting and  resident  engineers."  Again,  however, 
the  habitual  reservation  is  made,  this  time  in  the 
following  terms:  "But  in  the  case  of  more  impor- 
tant schemes,  anything  more  than  very  limited 
standardization   is   not  desirable." 

American  practice  has  proved  conclusively  that 
the  nearer  we  approach  absolute  standardization 
in  general  work  the  better  it  will  be  for  the  manu- 
facturer, the  purchaser  and  the  engineeer.  High- 
class  engineers  have  long  recognized  the  desirability 
of  adopting  a  system  of  standardization.  Of  course 
there  are  special  cases  where  special  conditions  re- 
quire special  apparatus  and  special  construction,  but 
these  are  comparatively  few  in  the  great  aggrega- 
tion of  enterprises  considered.  Our  contemporary 
quotes  Dr.  Hopkinson  approvingly  when  he  says: 
"The  engineer  who  can  only  do  that  which  he  has 
seen  done  before  may  be  a  practical  man,  but  hi? 
will  always  belong  to  a  lower  grade  of  the  profes- 
sion." The  great  trouble  with  men  of  limited  ex- 
perience is  their  desire  to  show  their  capacity  for 
invention  and  originality  in  design.  An  intimate 
knowledge  of  the  requirements  of  service  and  fa- 
miliarity with  existing  apparatus  would  prevent 
them  from  attempting  to  develop  an  independent 
system  when  standard  apparatus  would  serve  the 
saine  purpose.  There  have  been  some  lamentable 
failures  due  entfrely  to  this  weakness  on  the  part  of 
engineers  to  introduce  what  they  are  pleased  to 
term  individuality  into  their  work.  English  capital- 
ists are  beginning  to  see  the  fallacy  of  the  claims 
of  their  countrymen  who  contend  that  each  plant 
requires  special  machinery  and  should  be  designed 
and  built  on  distinct  lines  of  its  own. 

The  best  American  practice  to-day,  supported  by 
extensive  experience,  favors  the  adoption  of  stand- 
ard apparatus  excepting  in  special  cases  where  there 
are  particular  reasons  for  designing  special  ma- 
chinery. So  strong  is  the  tendency  in  this  direction 
that  the  question  of  adopting  universal  standards 
for  the  country  is  now  receiving  favorable  considera- 
tion. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


TELEPHONE   CONVENTION. 

Important  Changes  in  the  Constitution 
of  the  Independent  Association. 

The  attendance  at  the  second  annual  convention 
of  the  Independent  Telephone  Association  of  the 
United  States  at  the  Palmer  House,  Chicago,  last 
week  was  not  large,  but  very  important  business 
was  transacted.  A  meeting  of  the  executive  com- 
mittee was  held  on  Thursday  afternoon  and  there 
were  private  sessions  of  the  association  on  Friday 
and  Saturday.  President  Thomas  was  in  the  chair. 
Changes  were  made  in  the  constitution,  by  which 
the  scope  of  the  association  was  broadened  to  take 
in  the  manufacturers  and  supply  men.  The  salaries 
of  the  officers  were  cut  down  one-half,  the  power 
of  assessment  was  very  materially  modified,  the 
offices  of  secretary  and  treasurer  were  consolidated, 
and  the  attorney  of  the  association,  H.  D.  Critch- 
field  of  Mt.  Vernon,  O.,  returned  one-half  of  the 
fees  that  had  been  voted  him.  These  radical  reforms 
meet  much  of  the  criticism  to  which_  the  manage- 
ment of  the  association  has  been  subjected,  and  it 
is  hoped  that  the  organization  will  now  move  for- 
ward to  the  place  which  it  should  occupy. 

The  changes  in  the  constitution  were  made  on 
the  recommendation  of  a  committee  consisting  of 
H.  D.  Critchfield  of  Ohio,  S.  P.  Sheerin  of  Indiana 
and  H.  K.  Cole  of  Kentucky. 

The  articles  of  the  constitution  relating  to 
"Name"  and  "^'Objects"  are  unchanged.  The  third 
artic-Ie,  "Membership,"  is  greatly  modified.  The 
first  section,  providing  for  a  general  membership 
fee  of  $10,  remains  as  before,  but  the  second  section 
now  reads:- 

Sec.  2.  The  payment  from  time  to  time  of  such  further  assess- 
meois  as  the  association  throueh  its  proper  committee  may  levy, 
not  to  exceed  in  any  one  year  10  cents  for  each  telephone  in  use 
by  any  exchanee  or  loil-Hne  company  and  10  cents  per  mile  of 
toll  line  carrying  a  wire  or  wires  over  which  paid  messages  are 
transmitted. 

In  the  original  second  section  of  this  article  this 
assessment  was  50  cents  instead  of  10  cents  The 
old  third  section,  providing  for  the  "voluntary 
contributions"  and  honorary  memberships  of  the 
manufacturers  is  done  away  with,  and  the  manu- 
facturers and  supply  men  are  admitted  on  the  fol- 
lowing terms: 

Sec.  3.  Any  corporation,  partnership  or  individual  engaged  in 
the  mmdfacture  of  telephones  and  switchboards,  or  either,  may 
becnmR  a  member  of  this  association  upon  payment  of  a  mem- 
bership fee  of  Sio  and  annual  dues  in  the  sum  of  Sioo.  The  mem- 
bership fee  lo  be  paid  but  onre.  and  the  annual  dues  for  the  first 
year  to  accompany  said  membership  fee,  and  be  paid  annually 
ihereafier  upon  notification  by  the  secretary  of  the  association. 

Any  corporation,  partnership  or  individual  engaged  in  the  sale 
of  apparatus  or  materials  used  in  the  construction,  operation  or 
maintenance  of  an  independent  telephone  exchange,  toll  line  or 
system,  except  such  corporation,  partnership  or  individual  as 
may  be  eneaeed  in  the  manufacture  and  sale  of  switrhboards 
and  telephones,  or  either,  may  become  a  member  of  this  asso- 
ciation upon  payment  of  a  membership  fee  of  Eio  and  annual 
dues  in  the  sum  of  S50.  to  be  paid  in  like  manner  and  time  as 
hereinbefore  provided  for  the  payment  of  the  same  by  manufac- 
turers of  telephones  and  switcliboards. 

Article  IV.,  "Officers,"  now  reads  as  follows: 

The  officers  of  this  association  shall  be  a  president,  three  vice- 
presidents,  a  secretary  and  treasurer  in  one  person,  two  as=istant 
secretaries,  and  an  advisory  hoard  consisting  of  five  members, 
two  of  whom  shall  be  the  president  and  secretary  of  this  asso- 
ciation, together  with  three  others  who  shall  be  selected  by  the 
executive  committee.  The  iresident  and  secretary  of  the  asso- 
ciation shall  be  ex-officio  chairman  and  secretary  of  ihe  advisory 
board  and  executive  committee;  provided,  however,  that  no 
person  financially  interesied  in  the  manufacture  or  sale  of  tele- 
phones or  supplies  or  materials  used  in  the  construction,  opera- 
tion or  maintenance  of  a  telephone-exchange  or  toll  lines  shall 
be  eligible  as  an  ofiicer  or  member  of  the  executive  committee 
of  said  association. 

By  this  action  the  offices  of  secretary  and  treas- 
urer are  consolidated,  the  advisory  board  is  cut 
down  from  nine  to  five  members,  and  the  qualifica- 
tions for  office  are  stated. 

Article  v.,  "Committees,"  was  amended  so  that 
the  executive  committee  is  to  consist  of  but  one 
member  from  each  state,  instead  of  two. 

The  article  relating  to  the  election  of  officers 
is  changed  to  prohibit  voting  by  proxy;  only  mem- 
bers present  in  person  can  vote  on  any  question. 

Section  I  of  article  VII.,  relating  to  "Duties 
of  Officers,"  was  amended  by  striking  out  the 
words  and  figures  "$2,500  per  year,"  and  insert- 
ing the  words  and  figures  "$1,200  per  year,"  thereby 
reducing  the  salary  of  the  president  of  the  asso- 
ciation from  $2,500  to  $1,200  a  year. 

The  section  of  this  article  relating  to  the  treasurer 
is  stricken  out,  as  one  person  is  now  both  secretary 
and  treasurer.  The  duties  of  this  officer  are  de- 
fined. His  salary  is  limited  to  $400,  instead  of 
$1,000,  as  originally  provided.  He  has  an  allow- 
ance for  actual  expenses,  like  the  president,  and  is 
similarly  required  to  give  a  bond  to  be  approved 
by  the  advisory  board. 

Article  VIII.,  on  "Representation,"  _  is  amended 
to  give  each  person,  firm  or  corporation  admitted 
to  membership  under  section  3  of  article  III.  (as 
above)  one  vote.  Other  members  are  entitled  "to 
one  vote  for  each  500  telephones  or  less,  or  for 
each  500  miles  of  toll  lines  or  less,  in  actual  use, 
and  one  additional  vote  for  a  major  fraction  of  500 
telephones  or  miles  of  toll  line  in  actual  use,  and 
no  more." 

Under  the  amended  constitution  these  officers 
were  elected  and  appointed: 

President,  James  M.  Thomas.  Chillicothe.  Ohio; 
first  vice-president,  H.  C.  Young,  Columbia,  Pa.: 
second  vice-president,  S.  T.  Slade,  Oskaloosa,  Iowa: 


third  vice-president,  J.  B.  Wcarc.  Grand  Rapids. 
Mich.;  secretary  and  treasurer,  W.  J.  Vesey,  Fort 
Wayne,  Ind.;  first  assistant  secretary,  George  W. 
Beers,  Fort  Wayne,  Ind.;  second  assistant  secretary, 
D.  C.  Dow,  Cobleskill,  N.  Y.;  advisory  board; 
James  M.  Thomas,  Chillicothe,  Ohio;  VV.  J.  Vesey. 
Fort  Wayne,  Ind.;  H.  B.  Critclifield.  Mt.  Vernon. 
Ohio;  Hugh  Dougherty,  Bluffton.  Ind.;  E.  B. 
Fisher,  Grand  Rapids,  Mich.;  executive  committee: 
I.   A.   Lumpkin.   Mattoon,   111,:    S,    P.    Sheerin.    In 


bers  were  admitted.  The  list  of  new  members  fol- 
lows; New  Telephone  company,  Indianapolis; 
Southern  Telephone  company,  Nashville;  Electric 
Appliance  company,  Chicago;  Julius  Andrac  &  Sons 
company,  Milwaukee;  Western  Telephone  Construc- 
tion company,  Chicago;  Ericsson  Telephone  com- 
pany, New  York;  Victor  Telephone  Manufacturing 
company,  Chicago ;  American  Electric  Telephone 
company,  Chicago:  Marysville  Telephone  company, 
Mriry^villr-,   Ohio:   Slr-rlintr   Elcctrir^  company,   Chi- 
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dianapolis,  Ind.;  C.  F.  Bennett.  Watertown,  Iowa; 
T.  A.  Pedley,  Owensboro,  Ky.;  E.  B.  Fisher,  Grand 
Rapids,  Mich.;  H.  D.  Critchfield,  Mt.  Vernon-,  Ohio; 
H.  C.  Young,  Columbia,  Pa.;  F.  F.  Sapt,  Nash- 
ville, Tenn.;  D.  A.  Mossman,  Huntington,  W.  Va. 
After  the  election  of  officers  the  following  resolu- 
tion was  adopted: 

Whereas,  The  express  companies  have  in  many  cities  all  over 
the  country,  presumably  at  ihe  instigation  of  the  Bell  Telephone 
monopoly,  issued  orders  directing  the  laking  from  iheir  several 
offices  such  telephones  as  are  not  furnished  free  of  charge. 

And  Whereas,  We  regard  this  actas  a  direct  assaultuponthe 
independent  telephone  interests  of  the  whole  country. 

Therefore,  be  it  F  esolved,  That  the  IndependentTelephone  As- 
sociation of  the  United  States  in  annual  convention  assembled, 
believing  that  just  compensation  for  service  and  a  right  :o  enter 
into  a  fair  competition  in  every  line  of  business  are  the  in- 
alienable rights  of  American  citizens,  do  denounce  this  action 
of  the  express  companies  as  an  outrage  upon  the  common  rights 


cago;    Stromberg-Carlson    Telephone    Manufactur- 
ing company,  Chicago. 

Notes   and   Gossip. 

The  National  Carbon  company's  representative 
was    of  course   on   hand. 

Representative  Charles  H.  Sewall  of  the  J.  A. 
Roebling's  Sons  company  mingled  with  the  boys. 

General  Agent  William  Hubbard  of  Elgin,  111.. 
V.  as  present  to  talk  telephones,  and  he  talked  them 

well. 

Contractor  J.  W.  Brennan  was  on  hand.  Mr. 
Brennan  is  a  man  that  has  an  enviable  reputation 
in  the  telephone  field  as  a  reliable  contractor,  and 
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of  citizenship,  which  we  advise  and  urge  all  the  local_  inde- 
pendent companies  to  resent  each  in  its  own  way.  appealing  to 
their  patrons  and  fellow  citizens  to  aid  them  in  their  efforts  by 
sending  as  many  of  their  light  shipments  by  mail  or  fast  freight 
as  possible,  and  we  especially  recommend  that  all  independent 
telephone  companies  order  all  their  own  exchange  and  line  sup- 
plies shipped  in  like  manner. 

After  transacting  miscellaneous  business  and  a 
general  discussion,  the  association  adjourned  to  meet 
in  June,  1899,  at  a  time  and  place  to  be  hereafter 
fixed  by  the  executive  committee,  unless  sooner 
called  in  convention  by  the  president. 

Under  the  revised  constitution  several  new  mem- 


it  is  said  that  he  has  been  most  successful  in  this 
business. 

Manager  J.  D.  Leatherbee  of  the  National  Tele- 
phone Manufacturing  company  came  from  Boston 
to  be  on  hand  at  the  convention. 

Where  was  Hull  of  the  Cabinet  Manufacturing 
company?  He  had  promised  his  friends  that  he 
would  be  on  hand,  but  did  not  put  in  an  appearance. 

George  Whyte  of  the  Leschen-Macomber-Whyte 
company  was  in  attendance.     Mr.  Whyte  is  one  of 
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those  gentlemen  to  whom  people  usually  refer  at 
conventions  as  being  "all  right." 

Frank  Donohoe  and  his  lieutenant,  E.  H.  Ham- 
mond, of  the  American  Electrical  Works  were  right 
there.  Messrs.  Donohoe  and  Hammond  took  this 
occasion  to  "play  their  cards''  well. 

It  would  have  paid  the  Mason  Telephone  Pay  Sta- 
tion company  of  Ludington,  Mich.,  to  have  had 
one  of  its  booths  on  exhibition  at  the  telephone 
convention.  These  bootlis  would  no  doubt  have 
met  with  ready  appreciation  on  the  part  of  the  mod- 
ern telephone  managers. 

Of  course  president  W.  W.  Low  of  the  Electric 
.■\ppliance  company  was  in  attendance,  and  tliis  time 
he  was  accompanied  by  Mr.  A.  L.  Millard.  Mr. 
Low  is  an  indefatigable  attendant  at  conventions, 
and  each  time  one  wonders  how  it  is  possible  that 
he  increases  his  popularity. 

The  Farr  Telephone  and  Construction  Supply 
company  entertained  many  of  the  visitors  to  the 
convention.  .\s  is  well  known,  the  Farr  company 
is  the  only  wholesale  telephone  supply  house  in  the 
^^"est,  and  the  excellence  of  its  goods  has  given 
the  companj-  a  fine  standing  among  the  trade. 

The  Western  Telephone  Construction  company 
was  strongly  represented  by  President  J.  E.  Keelyn. 
General  Manager  H.  C.  Dodge  and  Charles  P. 
Piatt.  This  company  made  no  exhibit,  but  it  is 
needless  to  say  tliat  its  representatives  did  the  usual 
amount  of  fine  work  among  the  telephone  people. 

Xaugle,  Holcomb  &  Co.  of  Chicago  were  repre- 
.sented  by  Messrs.  John  H.  Fowler  and  George 
Weston.  The  latter  is  the  manager  of  the  con- 
struction department.  The  firm  is  doing  a  very 
excellent  business  in  poles,  to  sa3-  nothing  of  its 
extensive  street-railway  constructing  business.  It 
seized  the  opportunity  of  adding  to  its  already'  large 
number  of  friends  in  the  telephone  field. 

The  hustling  representative  of  tlie  Julius  .Andrae 
&  Sons  company,  James  S.  Healey,  was  there  in 
fine  feather,  and  his  "always  to  tlie  front"  is  doubt- 
less ringing  in  the  ears  of  many  an  independent 
telephone  man.  The  company  is  doing  a  flourish- 
ing business  in  bicycles,  and  its  telephone  business 
has  reached  a  point  that  makes  it  the  en^-y  of  many 
concerns  doing  business  throughout  the  Northwest. 

President  L.  P.  Smith  of  the  Ericsson  Telephone 
company  and  the  Smith  &  Hemenway  compan}-. 
New  York,  accompanied  by  P.  J.  Hertz,  was  among 
the  first  to  arrive  on  Thursday  morning.  These 
gentlemen  made  a  most  interesting  exhibit  of  the 
E'"icsson  telephones,  switchboards,  telephone  sup- 
plies, and  also  displayed  a  board  of  telephone-hard- 


The  Sterling  companj^'s  factorj'  in  Chicago  is  one 
of  the  largest  in  the  countrj',  and  those  interested 
in  purchasing  high-class  telephone  apparatus,  made 
by  men  long  experienced  in  the  business,  should 
visit  it. 

The  American  Electric  Telephone  company  was 
of  course  kept  to  the  front  in  that  inimitable  manner 
so  characteristic  of  its  energetic  president.  P.  C. 
Burns.  Mr.  Burns  was  accompanied  by  Mr.  I.  J. 
Kusel.  and  although  they  professed  to  make  no 
exhibit,  they  had  two  of  the  American  company's 
fine  instruments  placed  to  the  left  of  the  entrance 


HOLTZER-CABOT   TELEPHONE   RECEIVER. 

of  the  convention  hall  where  they  could  be  seen 
by  even-one.  These  two  instruments  were  exam- 
ples of  the  finest  sort  of  telephone  work.  One,  fin- 
ished in  ebony  with  silver  trimmings,  w'as  particu- 
larh-  striking,  and  the  second  w-as  just  the  opposite 
in  stj-le,  pure  white  w-ith  gold  finishings.  The  two 
instruments  made  a  convincing  exhibit  illustrative  of 
the  high  class  of  instruments  manufactured  by  the 
company.  It  is  needless  to  say  that  the  "fear"  which 
President  Burns  advertised  would  be  performed  for 
three  days  at  his  store  excited  no  little  interest,  and 
his  clever  and  generous  effort,  as  evinced  in  this  dis- 
play of  hospitality",  was  thoroughh^  appreciated  by 
out-of-town  telephone  men.  In  the  picture  pre- 
sented below-  the  two  higlih'  ornamented  tele- 
phones referred  to  above  are  seen  at  tlie  right  of  the 
desk.  These  are  the  two  equipments  that  were  re- 
moved from  the  company's  stock,  as  shown  in  the 
picture,  for  special  display-  at  the  telephone  con- 
vention. 

The  Stromberg-Carlson  Telephone  ilanufacturing 
company  was  represented  by  ilessrs.  Stromberg 
and  Shafer.  These  gentlemen  w-ere  on  hand  daily, 
imd  were  unfailing  in  their  courtesies,  not  only  to 
visiting  .telephone  men,  but  to  their  competitors  as 
well.  The  company  has  rapidly  pushed  itself  to  the 
foremost  rank  of  telephone  manufacturers,  and 
to-day  stands  as  one  of  the  foremost  among  those 
which  pay  the  strictest  attention  to  details  and  turn 
out  telephone  apparatus  constructed  on  the  most 
scientific  lines.     One  has  only  to  place  his  ear  to 
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v.ood  specialties.  On  page  21  a  picture  is  shown 
which  will  give  a  clear  idea  of  the  fine  class  of  in- 
struments exhibited  bj"  Mr.  Smith.  The  enterprise 
of  the  Ericsson  company  in  coming  from  New  York 
to  take  advantage  of  the  present  opportunitj^  at  the 
telephone  convention   was  appreciated. 

Of  course  the  Sterling  Electric  company,  now  so 
well  known  as  the  company  that  furnishes  Bell  ap- 
paratus for  independent  telephone  companies,  was 
most  decidedly  in  evidence.  Both  President  W.  E. 
Doolittle  and  Electrical  Engineer  Frank  B.  Cook 
were  daily  on  hand,  and  their  work  w-ill  undoubtedly 
tell.  The  Sterling  company  called  particular  atten- 
tion to  a  handsome  section  of  a  switchboard  that  was 
recently  manufactured  by  the  Sterling  company  for 
the  \'alley  Telephone  company  of  Saginaw,  Mich. 


a  Stromberg-Carlson  telephone  to  appreciate  the 
force  of  the  claim  made  for  it.  A  new  thing  pre- 
sented by  the  Stromberg-Carlson  company,  or,  to 
put  it  in  the  company's  own  language,  the  central- 
energy  telephone  ssystem.  excited  a  great  amount 
of  interest.  This  system  is  said  to  be  the  only  one 
of  its  kind  on  the  market,  and  it  is  claimed  to  be 
the  system  of  the  future.  One  of  the  main  features 
of  tb.e  system  is  that  the  machinery  is  so  placed  that 
all  the  parts  subject  to  deterioration  and  wear  are 
placed  at  the  central  office,  leaving  nothing  at  the 
subscriber's   station  requiring  attention. 

On  page  21  is  presented  a  view  of  the  exhibit 
made  by  the  latest  comer  in  the  telephone  world, 
the  Victor  Telephone  Manufacturing  company  of 
Chicago.     This  concern  has    onlj'   recently  opened 


its  office  and  factory  at  166-174  South  Qinton  street, 
Chicago.  The  business  will  be  conducted  by  Will- 
iam T.  Blaine,  general  manager,  while  the  engineer- 
ing department  will  be  in  charge  of  E.  E.  \''axley, 
who  is  one  of  the  most  e-xperienced  and  favorably 
known  electrical  engineers  in  the  telephone  busi- 
ness. The  purpose  of  the  company  is  to  manu- 
facture switchboards,  cross-connection  boards, 
lightning  arresters,  telephones  for  long  distance, 
toll-line  and  exchange  work,  also  for  factory  and 
private  lines:  in  fact,  it  is  proposed  that  the  Victor 
company  shall  be  in  line  to  handle,  construct  and 
equip  exchanges  of  any  magnitude  desired.  The 
company's  factory  is  equipped  with  the  latest  and 
most  improved  machinen-  and  is  in  charge  of  a 
corps  of  able  engineers.  Mr.  E.  E.  Y'axlev.  who 
1:,  in  charge  of  the  factory,  is  a  telephone  man  of 
long  experience,  and  an  inspection  of  the  company's 
apparatus  that  was  on  exhibition  at  the  convention 
and  also  at  the  factory  gave  a  good  indication  of 
his  talents  as  a  telephone  engineer.  It  is  hardly 
necessary  to  say  that  tlie  many  excellent  features 
in  tlie  company's  appaiatus  can  only  be  appreciated 
on  careful  inspection  by  men  capable  of  appreciat- 
ing scientically  constructed  telephone   apparatus. 


Holtzer-Cabot  Telephone  Receiver. 

It  is  a  fact  patent  to  even  the  casual  observer  that 
one  of  the  chief  troubles  in  telephone  service  is  due 
to  poorly  constructed  and  defecti\'e  receivers.  Not 
"how  perfect"  but  "how  cheap"  a  receiver  can  be 
turned  out  has  been  the  policy  of  some  manufactur- 
ers. However,  the  Holtzer-Cabot  Electric  companv, 
well  known  for  high-grade  telephone  apparatus,  has 
just  placed  upon  the  market  an  improved  metal-head 
receiver  that  is  certainly  not  open  to  this  objection. 

The  construction  of  this  receiver  is  shown  in  the 
accompanying  cut.  The  head  or  cup  is  of  metal, 
which  is  firmly  attached  to  the  pole-piece  which 
carries  the  permanent  magnets:  the  rubber  shell  is 
merely  held  up  against  the  shoulder  of  the  head 
by  a  screw  at  the  farther  end.  It  w-ill  be  seen  that 
no  variation  of  temperature  nor  rough  handling  can 
afl'ect  the  adjustment  between  the  tip  and  the  dia- 
phragm, which  is  accurately  and  permanently  made 
in  the  factory-;  besides,  in  this  receiver,  rust  is  pre- 
vented from  falling  dow-n  and  accumulating  upon 
the  magnet  tip,  a  defect  noticeable  in  some  receiv- 
ers. 

The  large  sale  the  Holtzer-Cabot  receivers  are 
having  and  the  favor  with  which  the  new-  metal- 
head  one  is  meeting  show  that  the  independent  com- 
panies are  aw-akening  to  the  benefits  to  be  derived 
from  using  high-grade  apparatus. 

The  company's  new  telephone  catalogue  No.  32, 
lecentlj-  issued,  gives  full  information  regarding 
magneto  bells  and  other  lines  of  telephone  appa- 
ratus. It  may  be  had  b}-  those  interested  by  drop- 
ping a  line  to  the  Holtzer-Cabot  Electric  company, 
Erookline,  Mass. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis    correspondent  of    the    Western    Elec- 
trician.1 

The  telephone  war  at  Ottumwa.  la.,  waxes  warm, 
with  each  company  advertising  freeli"  its  own  vir- 
tues and  the  other's  vices. 

The  Lamoni  Telephone  company-  of  Lamoni  has 
extended  its  lines  to  Caledonia,   12  miles. 

Several  months  ago  the  citizens  of  Massena  and 
Cumberland,  la.,  w-ere  quite  anxious  to  secure  tele- 
phone connection  with  Atlantic,  and  subscribed  to 
the  Iowa  Telephone  companj'  to  induce  it  to  ex- 
tend its  lines  to  those  places,  .^fter  waiting  a  while 
the  citizens  took  matters  in  their  own  hands  and 
established  a  line  of  their  own,  which  has  been  in 
operation  for  60  days.  Now  the  Iowa  company 
announces  that  it  will  build  the  line  and  has  set 
poles  to  Massena.  When  the  company  attempted 
10  set  poles  in  the  city  limits  the  council  refused  per- 
mission. As  it  now-  stands,  the  compan.v  has  set 
poles  for  24  mUes  and  is  only  able  to  get  into  Cum- 
berland, W'here  it  is  reported  that  trouble  will  be 
made  soon. 

The  Boone  County  Telephone  company  has  com- 
pleted the  installation  of  its  metallic  circuit  between 
Boone,  la.,  and  Des  Moines. 

The  council  of  Ute,  la.,  has  granted  a  franchise 
to  the  Iowa  Telephone  company  for  a  telephone 
exchange,  subject  to  the  approval  of  the  voters. 

The  HumesEon  Telephone  company  is  preparing 
to  install  an  exchange  in  Humeston.  la. 

The  Wausau  Telephone  company  ofWausau.Wis., 
has  added  a  new  sw-itchboard  section.  It  is  made 
by  the  American  Electric  Telephone  company  of 
Chicago,  and  is  on  trial. 

The  council  of  Fort  Dodge.  la.,  has  granted  a 
franchise  to  the  Fort  Dodge  Telephone  company. 
The  city-  w-ill  vote  on  the  franchise  July  25th. 

A  telephone  line  is  being  constructed  between 
Benson  and  Sw-ift  Falls.  Minn.  J.  M.  Danelz  of 
Swift  Falls  is  the  projector. 

The  Central  Telephone  company  proposes  to 
build  a  line  from  Farnhamville,  la.,  to  Gowrie,  and 
possibh-  to  Fort  Dodge. 

The  Richland  Center  Telephone  company  has 
been  granted  the  right  to  set  telephone  poles  into 
Reedsburg,  Wis.  "The  People's  Telephone  com- 
pany has  been  admitted  to  the  citj-,  but  must  use 
the  former's  poles.  Now-  the  latter  companj-  is 
ready  to  string  w-ires  and  the  former  will  not  set 


July  9,  1898 

poles.  The  council  will  probably  look  into  the  mat- 
ter. 

The  Cedar  Valley  Telephone  company  is  setting 
up  a  600-drop  switchboard  at  Waterlooo,  la. 

The  new  telephone  exchange  at  Canton,  S.  D., 
is   about   ready   for    operation. 

The  Dakota  Central  Telephone  company  of  Ab- 
erdeen, S.  D.,  contemplates  a  line  from  Aberdeen 
to  Pierre,  via  Huron  and  Brookings. 

CasLana,  la.,  will  vote  July  12th  on  granting  a 
franchise  for  a  telephone  system  to  the  Iowa  Tele- 
phone company. 

The  council  of  St.  Paul  has  approved  a  route  for 
the  Mississippi  Valley  Telephone  company  to  enter 
the  city  and  to  set  poles. 

The  Northwestern  Telephone  Exchange  company 
is  preparing  Lo  erect  a  handsome  modern  sub- 
exchange  building  at  Laurel  avenue  and  Dale  street, 
St.  Paul.  The  building  will  be  of  brick  and  stone 
and  will  cost  about  $7,000.  The  company  will  erect 
a  similar  building  at  Twenty-sixth  street  and  First 
avenue,  South,  Minneapolis,  for  a  sub-exchange. 

Telephones  have  been  placed  in  farmhouses  on 
a  line  between  Fountain  City,  Wis.,  and  Dodge, 
using  the  centrally  located  houses  for  use  of  all  the 
residents  of  the  vicinity.  The  farmers  use  them  freely 
to  get  grain  quotations  before  coming  to  the  city, 
rnd  in  many  other  ways  find  them  very  useful. 


Telephone    Exchange   at    Lockport,  111. 

The  telephone  plant  recently  opened  at  Lockport. 
111.,  is  in  many  respects  worthy  of  special  attention. 
as  it  includes  many  entirely  new  features.  The 
outside  construction  is  of  substantial  character,  with 
a  strictly  metallic  circuit  throughout.  Cable  is  used, 
as  far  as  practicable,  for  bringing  the  leads  into  the 
exchange,  thus  doing  away  with  a  network  of  wires 
around  the  central  office. 

In  the  accompanying  cuts  Fig.  i  shows  two  50- 
pair  and  two  25-pair  cables  leading  into  the  front 
of  the  exchange  building.  The  cables  run  out  to 
the  principal  points  for  distribution,  where  they  ter- 
minate in  the  Cook  pole-top  terminal.  The  cables 
are  supported  on  a  three-eighths-inch  steel  strand 
with  the  Hallett  L.  and  S.  cable  hook.  The  poles  are 
all  straight  cedars  from  35  to  50  feet  high,  with 
seven-inch  tops,  and  are  guyed  in  a  most  substantial 
manner.  The  exchange  is  equipped  with  the  cen- 
tral-energy telephone  system  made  by  the  Strom- 
berg-Carlson  Telephone  Manufacturing  company  of 
Chicago.  Fig,  2  shows  a  subscriber's  instrument 
at  a  residence  station,  equipped  with  the  S.-C.  long- 
distance transmitter  and  receiver,  the  same  as  the 
regular  telephones,   but  it   has  no   generator.     The 


FIG.    1.       TELEPHONE    EXCHANGE     AT     LOCKPORT,    ILL. 

central  office  is  signaled  by  pressing  a  push-button 
Vi^hich  throws  in  a  current  supplied  at  Central. 

Owing  to  many  outside  connections  with  ex- 
changes employing  the  regular  type  of  apparatus, 
the  company  contemplates  putting  in  a  local  battery 
for  talking,  using  one  cell,  which  is  sufficient  for 
the  instrument  used.  The  equipment  is  so  ar- 
ranged, however,  that  at  any  time,  by  putting  in 
repeaters  at  the  line  leading  to  other  systems,  all 
the  talking  battery  can  be  placed  at  Central,  doing 
away  with  all  battery  at  subscribers'  stations. 

The  exchange  was  opened  in  a  most  unique  man- 
ner, a  concert  being  given  at  the  central  office,  to 
which  all  the  subscribers  were  invited  to  listen  over 
the  wire.  Fig.  3  shows  the  exchange  operating 
room,  the  transmitter  being  provided  for  the  occa- 
sion with  a  receiving  cone. 

While  the  announcements  of  the  different  parts 
of  the  programme  could  be  understood  only  by 
those  with  a  receiver  to  the  ear,  the  music  could 
be  heard  plainly  by  all  near  the  instruments  through- 
out the  system. 

Lockport  can  boast  of  having  the  first  S.-C.  cen- 
tral-energy telephone  system  built  for  public-ex- 
change purposes,  though  the  system  has  been  in 
use  more  than  a  year  in  many  large  private  plants. 
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Extension  Telephones. 

The  Chicago  Telephone  company  announces  a 
reduction  in  rates  for  extension  telephones  to  $30 
per  annum  for  places  of  business  and  $20  per  amium 
for  private  residences.  Extension  telephones  arc 
portable  desk  instruments  of  the  long-distance  pat- 
tern, installed  only  in  connection  with  metallic  cir- 
cuits. They  are  used  to  supplement  the  regular 
long-distance  instruments,  and,  being  portable,  are 
calculated  to  save  the  time  of  the  busy  office  man. 
From  the  circular  of  the  Chicago  Telephone  com- 
pany it  is  understood  that  they  are  not  installed 
separately.  


The  Merry  Jest  in  Grand  Rapids. 

The   Grand    Rapids    Press    relates    this    incident 
about  a  man   and  a  woman  who  are  employed   in 


FIG.    2.       TELEPHONE    EXCHANGE     AT     LOCKPORT,    ILL. 

ditferent  offices  in  one  of  the  large  buildings  of  that 
city.  Each  office  has  a  telephone,  but,  as  it  happens, 
one  is  an  instrument  belonging  to  the  Citizens' 
company,  the  other  a  Bell  mstrument.  One  day 
the  man  had  occasion  to  use  the  Citizens'  line  and 
stepped  across  the  hall  to  the  lady's  office.  "Have 
you  a  Citizens'  phone?"  he  asked,  and  she  replied 
in  the  affirmative.  "Well,"  he  ventured,  "I'm  a 
citizen.  May  I  use  it?"  Why,  of  course,  he  might 
use  it.  An  hour  later  she  balanced  the  account 
v;ith  him.  "Have  you  a  Bell  telephone?"  she 
asked,  on  stepping  into  his  office.  He  did  not  try  to 
deny  it.     "Well,  I'm  a  belle.     May  I  use  it?" 


Extensions  and  Improvements. 

F.  Smiley  and  Gus  Knight,  Jr.,  tvill  erect  a  tele- 
phone line  from  Highlands,  Cal.,  to  Bear  Valley,  via 
Fredalba. 

The  Boone  County  Telephone  company,  Boone, 
Iowa,  has  placed  an  order  with  the  Sterling  Electric 
company  of  Chicago  for  one  of  the  finest  toll  boards 
of  its  size    that  will  be  used  in  that  state. 

The  arrangements  for  the  construction  of  the  new 
te  ephone  hne  irom  Missoula  to  Wallace,  Mont.,  aro 
being  perfected,  and  it  is  thought  that  the  work  will 
be  begun  at  once.  The  people  of  Colona  and  Garnet 
are  still  hoping  that  they  may  be  successful  in  get- 
ting a  line  built  from  Bearmouth  to  their  camps. 


A  Fitting  Acknowledgment. 

The  board  of  directors  of  the  Omaha  Exhibition 
has  deemed  it  fitting  to  officially  recognize  the  ex- 
ceptional work  of  the  exposition  architects-in-chiei. 

the  landscape  artist  and  the  electrical  experts,  an.i 

it  was  done  by  resolution,   introduced  by  Genera! 

Manderson  at  the  last  meeting.    The  resolution  read 

as  follows: 

The  directors  of  the  Trans-Mississippi  and  Internalional  ex-„ 
position,  in  paninR  wiih  the  professional  services  of  the  archi- 
tecis-in-chief  of  the  exposition,  their  great  work  being  now 
accomplished,  desire  to  express  their  unbounded  satisfaction 
with  the  result  and  their  unqualified  approval  of  the  methods 
that  have  been  pursued.  The  world  has  not  seen  a  more  perfect 
ageregation  of  buildings  than  those  that  constitute  the  expo- 
sition proper,  and  the  able  architects  who  designed  them  are 
entitled  to  the  enthusiastic  praise  that  comes  to  them  from  all 
who  view  them.  Much  credit  is  due  to  all,  and,  with  no  desire 
to  be  invidious,  the  board  desires  particularly  to  commend  the 
ability,  skill  and  devotion  of  the  architects-in-chief,  Messrs. 
Walker  &  Kimball  of  Omaha.  On  behalf  not  only  of  the  exposi- 
tion, but  ot  the  trans-Mississippi  country,  we  extend  fo  them  our 
congratulations  and  hearty  thanks. 

We  recognize  also  the  skill  and  ability  of  Mr.  Rudolph  Ulrich, 
landscape  artist;  of  Mr.  Luther  Stieringer,  consulting  engineer, 
and  of  Mr.  Henry  E.  Rustin,  the  superintendent  of  light  and 
power,  and  ihank  these  gentlemen  for  the  magnificent  result  we 
have  found  in  which  ihey  have  been  prime  factors. 

Re=olved.  That  copies  hereof  be  sent  to  the  gentlemen  named 
and  be  published  in  the  press. 

Mr.  Manderson  moved  its  adoption,  Mr.  Kirken- 
dall  seconding,  and  the  motion  was  carried  unani- 
mously.   

General  Electric  Company. 

The  directors  of  the  General  Electric  company 
have  voted  to  recommend  to  the  stockholders  a  re- 
duction in  the  share  capital  of  the  company,  both 
common  and  preferred,  of  40  per  cent.,  so  that  each 
holder  of  100  shares  of  present  stock  will  get  60 
shares  of  the  new  stock.  This  settlement,  while  sat- 
isfactory to  the  common  stockholders,  is  regarded 
as  particularly  favorable  to  the  preferred  sharehold- 
ers, inasmuch  as  it  will  render  unnecessary  the 
taking  of  any  steps  for  the  liquidation  of  the  com- 
pany, in  which  event  the  preferred  stockholders 
would  receive  only  the  same  amount  as  the  common 
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stockholders,  and  no  back  dividends.  The  plan  now 
adopted  contemplates  the  payment,  irom  the  sur- 
plus earnmgs  of  the  company,  as  they  are  hereafter 
made,  of  the  accrued  dividends  on  the  preferred 
stock.  On  the  basis  of  the  new  capitalization 
$1,275,000  will  be  required  annually  to  pay  seven  per 
cent,  upon  the  preicrred  slock  and  six  per  cent,  upon 
the  common  slock.  The  stockholders'  meeting  will 
be  held  at  noon  on  August  loth  in  Scheneciady. 


Trade  Opportunities  in  Russia. 

There  is  perhaps  among  the  foreign  markets  none 
more  suitable  for  the  introduction  of  electric  plants 
than  Russia.  The  importance  of  this  valuable  and 
vast  field — with  an  area  of  more  than  8,000,000 
square  miles,  or  over  twice  that  of  the  United 
Slates— may  be  gathered  from  the  following 
figures,  which  represent  the  value  of  "machin- 
ery" imported  into  Russia  during  the  last  five 
years : 

1893 $14,242,110 

1894 24.5r2.105 

1895 27,810.210 

1896 33,120,650 

1897 37,4'0.530 

Russia,  in  1897,  imported  about  three  and  a  half 
times  more  machinery  than  Mexico,  Central  and 
South  America  together.  We  should,  of  course,  by 
all  means  continue  to  cultivate  the  Spanish-Ameri- 
can markets,  but  we  should  at  the  same  time  pay 
a  little  more  attention  to  Russia  and  the  possibih- 
ties  for  developing  our  trade  with  that  country. 
Russia  is  exerting  herself  to  the  utmost  in  order 
to  create  a  home  industry  capable  of  meeting  th2 
requirements  of  the  Russian  markets,  but  for  th.: 
coming  to,  15  and  more  years  the  Northern  Em- 
pire will  doubtless  continue  to  depend  upon  large 
importations  from  abroad.  At  present  Germany 
and  Great  Britain  are  monopolizing  this  market. 
Our  exports  to  Russia,  although  steadily  increas- 
ing, are  still  relatively  unimportant.  Unfortunately, 
the  United  States  official  statistics  give  no  special 
figures  on  the  exports  of  electrical  machinery,  th^s 
being  included  in  the  item  of  "machinery  not  else- 
where specified,"  of  which  our  exports  to  Russia 
during  the  last  five  years  were  as  follows: 

Russia,    Baltic    and     1893.  1S94-  1895.  1896.  1897. 

Wliile  Sea f44.983  S8J.354  5151.512  S262.953  S736.218 

Black  Sea 13.756  12,498  58.968  J70.750  337.910 

Siberia 8,679  690  13.800  103.237  lS,553 

Very  little  of  this,  however,  is  electrical. 

Another  item  of  the  United  States  statistics  reads: 
"Instruments  and  apparatus  for  scientific  purpose?, 
including  telegraph,  telephone  and  other  electric  in- 
struments," of  which  we  sent  to  Russia: 

1896.  1897. 

Baltic  and  White  Sea $1,406  $33,445 

Black   Sea    3,497  4,223 

In  1896  the  imports  of  "dynamos"  into  Russia 
amounted  to  a  value  of  $672,180,  and  in  1897  they 
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rose    to     $1,141,610,    almost     entirely    from     Great 
Britain    and    German}'. 

The  following  shows  the  imports  of  "electric- 
lighting  apparatus"  into  Russia: 

1894.  1895.  1896.  1897. 

$2,41,700  $316,840  $422,790  $021,940 

To  the  total  of  1S96  the  contributions  were: 

Germany   $261,700 

Austria   $27,450 

England  9.740 

France   9,640 

Sweden  27.520 

Switzerland 6.530 

Dealing  with  our  principal  competitor,  Germany, 
we  n-ay  mention  that  the  four  leading  German  firms 
have  their  own  "technical  bureaus"  in  Russia,  and 
thus  are  in  a  position  to  continually  watch  the 
market.  These  companies  are:  Allgemeine  Elec- 
tricitats-Gesellschaft,  Berlin  (capital,  $15,000,000); 
Schuckert  &  Co.,  Nuremberg  (capital,  $12,000,000'); 
Gesellschaft  Loewe  (Union),  Berlin  (capital.  $10,- 
000,000);  Siemens  &  Halske,  Berlin  (capital,  $9,- 
000,000).  (Recently  a  powerful  financial  syndicate 
has  put  at  Siemens  &  Halske's  disposal  a  fur- 
ther capital  of  $7,500,000.) 

In  1899  an  international  electrical  exhibition  will 
be  held  at  St.  Petersburg.'  and  all  American  manu- 
facturers wishing  to  get  a  share  of  the  yearly  grow- 
ing imports  of  electrical  machinery  and  appliances 
would  do  well  to  exhibit  there. 


WESTERN  ELECTRICIAN. 


July  9,  1898 


WAR   NEWS. 

War  Taxes — Xow  that  the  stamp  taxes  for  war 
revenue  are  in  force,  all  private  telegraph  messages 
must  have  a  one-cent  stamp  affixed.  If  the  copy 
furnished  for  transmission  is  not  so  stamped,  the 
law  requires  that  the  company  shall  not  forward 
the  dispatch.  The  stamps  may  be  obtained  at  the 
Internal  Revenue  offices,  or,  in  limited  number, 
from  the  offices  of  the  Western  Union  and  Postal 
companies.  The  latter  company  has  isucd  the  fol- 
lowing bulletin  of  information: 

The  war-reveoue  lawrequ  res  that  on  and  after  Jnly  i.  1S9S, 
under  a  penalty  ot  ten  dollars,  no  leleeraph  compsny,  or  its 
agent  or  employe,  shall  iransmit  to  any  person  any  dispatch  or 
message  wiihom  an  adhesive  one-cent  dccumeDtary  revenue 
stamp  being  affixed  to  a  copy  thereof,  or  stamped  thereupon.  On 
and  after  July  i,  1S9S.  the  following  instructions  are  therefore  to 
be  observed; 

The  benders  of  each  of  the  under-mentioned  classes  of  busi- 
ness must  be  required  to  attach  a  one-cent  documentary  revenue 
stamp  (hereto  before  the  message  can  be  accepted  for  trans- 
mission : 

A.  Full  paid  messages,  day  and  night. 

B.  Collect  messages. 

C.  Messages  sent  under  business  or  half- rate  franks. 

D.  All  messages  sent  free,  whether  under  complimentary 
franks  or  under  special  approval  of  any  official  of  ihe  company. 

E.  Messages  received  by.  telephone  from  customers  direct; 
the  cost  of  the  necessary  stamps  is  to  be  added  to  the  account 
rendered. 

F.  Messages  collected  in  answer  to  call  bells,  acd  on  telephone 
calls;  messengers  will  be  instructed  to  require  that  stamps  shall 
be  placed  on  the  messages  by  the  custcmtrs.  Mestengers  will 
not  be  allowed  to  carry  stamps  to  supply  customer*:. 

G.  Press  dispatches:  Asianpwill  be  required  for  each  dis- 
paich.  irrespei  ti^  e  cf  its  number  of  words  (or  number  of  ad- 
dresses). On  dispatches  transmiiied  direct  from  newspaper 
newspaper  office^:,  a  siamp  must  he  attached  by  the  sender  to 
each  dispa.ch.  irrespective  of  the  number  of  words  it  contains 
(or  rumber  i  f  adoresse.'-). 

H.  The  sender  of  each  money  transfer  shall  attach  thereto  a 
two-ct-nt  documentary  siamp  lor  each  one  hundred  dollars  or 
fraction  of  one  I'ondred  dollars,  tiansterred  bj  telegraph. 

The  law  provides  that  "the  person  using  or  <>£5sing  the  stamp 
shall  write  or  siaiup  thereupon  the  initials  of  his  name  and  the 
date  upon  nhich  the  same  shall  be  attached  or  used,  so  that  the 
same  may  not  again  be  used." 

The  war  revenue  law  does  not  require  that  the  telegraph  com- 
panies shall  either  ptovide  or  pay  for  the  revenue  stamps  that  are 
to  be  attached  f  messages  on  and  afier  July  ist,  but  that  the 
senders  of  messages  shall  provide  and  pay  lor  them. 

In  crder  to  avoid  inconvenience  and  delay,  it  is  suggested  that 
patrons  supi-ly  themselves  with  a  sufficient  number  of  our  day 
and  night  sending  blanks,  stamp  and  cancel  them  according  to 
the  law.  and  have  tliem  ready  for  use. 

Telephone  toll  messages  costing  15  cents  or  more 
are  also  taxed  one  cent  each.  However,  it  is  likely 
that  this  tax  will  be  borne  by  the  telephone  com- 
panies. In  Chicago,  for  instance,  it  is  said  that  the 
Chicago  Telephone,  Central  Union  Telephone  and 
American  Telephone  and  Telegraph  companies  have 
agreed  that,  for  the  present  at  least,  the  change  shall 
make  no  difference  to  customers.  It  is  thought 
probable  that  sworn  returns  of  the  number  of  mes- 
sages handled  will  be  made  by  officers  of  the  tele- 
phone companies  at  stated  periods. 

On  Friday,  July  ist.  when  the  new  law  went  into 
effect,  there  w-as  a  scarcity  of  stamps  to  add  to  thv^ 
other  delaj's  caused  by  the  adoption  of  the  law. 
However,  it  was  recognized  that  the  tax  was  ;i 
necessarj-  one^  and  the  inconvenience  was  cheerfully 
borne. 

Much  dissatisfaction  is  expressed  because  the  tele- 
graph companies  insist  on  the  tax  being  paid  by 
customers,  and  suits  to  test  the  legality  of  their  po- 
sition have  been  begun  in  the  United  States 
courts  in  Cincinnati  and  elsewhere. 

Patent  Commissioner  Duell  calls  the  attention  of 
attorney's,  agents,  inventors  and  others  to  the  pro- 
visions of  the  new  revenue  law  in  relation  to  affix- 
ing stamps  to  certain  documents  that  are  issued 
by  or  registered  in  the  Patent  Office.  He  says: 
"Notice  is  hereby  given  that  to  all  certificates  n- 
quired  by  law  to  be  issued  by  this  office  there  must 
be  affixed  the  proper  revenue  stamp,  to  the  \-a!ue 
of  10  cents,  which  must  be  provided  or  paid  for 
by  the  partj-  ordering  the  certificate,  and  that  mort- 
gages of  patent  rights,  and  conveyances  of  such 
rights  'in  trust  to  be  sold  or  otherwise  converted 
into  money,  which  shall  be  intended  only  as  secur- 
ity', either  by  express  stipulation  or  otherwise.'  which 
are  offered  for  registration  in  this  office,  and  all 
powers  of  attorney,  must  be  provided  with  the 
stamps  required  by  this  act.  Unless  every  such 
mortgage,  conveyance  or  power  of  attorney  be 
stamped  in  accordance  with  this  act  it  will  not  be 
registered  or  entered  on  the  records  of  this  office, 
but  will  be  returned  to  the  part}-  offering  it  for 
compliance  with  the  provisions  of  this  act." 

Searchlights — The  New  York  Tribune  remarks 
that  while  the  searchlights  first  and  chief  mission 
is  to  throw  shafts  of  light  and  to  illuminate  dark 
places,  to  aid  in  the  discovery  of  prowling  ships, 
toipedo  boats  and  blockade  runners,  it  is  used  ex- 
tensively also  as  a  means  of  communication  by  sig- 
nals. But  in  a  night  engagement  it  is  used  also 
to  dazzle  the  eyes  of  the  gunners  on  the  opposing 
side.  Bad  marksmanship  on  the  part  of  the  Span- 
iards has  often  been  given  as  the  cause  for  their 
ineffectual  shooting,  while  the  real  cause  has  been 
the  good  work  of  those  who  operated  the  search- 
lights on  the  American   ships. 

The  Signal  Service— Capt.  John  McConnell  and 
65  men  of  the  United  States  Signal  Corps  left  Chi- 
cago for  Washington  on  June  29th  over  the  "Big 
Four"  road.     Thej''  are  all  telegraph  operators. 

A  great  deal  of  credit  is  due  the  officers  and 
men  of  the  Signal  Service  Corps  of  the  army 
for  their  unremitting  and  successful  work  on 
sea  and  land  to  establish  direct  communication 
bctw^een  the  United  States  arniy  operating  at 
Santiago    and    headquarters    at    Washington.     The 


W'Ork  was  done  in  the  enemy's  countrj',  under  the 
relentless  glare  of  the  tropical  sun  and  amid  many 
other  difficulties  that  can  be  conjectured,  yet  elec- 
trical communication  was  established  on  the  field 
and  fairly  well  maintained.  Both  the  telephone  and 
and  the  telegraph  figured  in  the  result  and  again 
proved  their  inestimable  value  in  military  opera- 
tions. 

A  Washington  dispatch  of  July  4th  states  that  the 
officers-  of  the  Signal  Corps  with  Shatter's  army  are 
keeping  pace  in  establishing  telephonic  communica- 
tion in  even-  direction  where  the  armj'  makes  its 
m.oye.  On  that  day  a  dispatch  was  received  from 
Major  Greene,  who  is  the  Signal  Corps  officer  on 
Shatters  staff,  showing  that  three  lines  of  telephone 
wire  had  been  stretched  and  that  they  extended  up 
to  within  200  yards  of  the  advance  works  of  the 
American  army.  The  officials  have  an  adequate  sup- 
ply of  telephones  with  them,  and  are  putting  these 
instruments  up  as  rapidly  as  the  wires  are  stretched. 
Major  Greene's  dispatch  was  dated  at  the  head- 
quarters of  the  army,  near  Santiago,  and  came  to 
the  United  States  via  Playa  del  Este.  He  adds 
that  he  found  the  telephones  in  the  captured  Spanish 
Jmrenchments    of   Santiago    in    perfect   form. 

Volunteer  Engineers — A  commission  as  captain 
of  engineers  has  arrived  in  Chicago  from  Washing- 
ten  for  George  A.  Hurd.  Captain  Hurd  is  the  me- 
chanical engineer  of  the  Crane  company,  Chicago, 
and  well  known  to  electrical  men. 

The  First  Battalion  of  the  First  Regiment  of  Vol- 
unteer Engineers  has  been  organized  at  Peekskill, 
N.  Y.  It  contains  man}-  well-known  engineers  and 
technical  men.  Major  John  S.  Sewell  is  in  com- 
mand. 

War  Balloons — For  the  first  time  in  the  history 
of  -he  American  arm}-  observation  balloons  were 
used  in  actual  warfare  in  the  operations  about  San- 
t.'ago.  both  by  the  army  and  naval  forces.  The}- 
are  reported  to  have  been  ver}'  useful,  going  high 
in  air  and  giving  the  officers  in  them  a  radius  of  . 
observation  with  telescopes  of  from  20  to  40  miles. 
Several  ascensions  were  made  near  Gen.  Shafter's 
headquarters  and  from  tlie  Nev.-  York.  Admiral 
Sampson's  flagship.  The  balloons  were  anchored, 
of  course,  and  the  observations  were  telephoned  to 
the  ship  or  the  ground,  as  the  case  might  be. 
There  is  little  danger  of  the  balloon  being  pierced 
by  a  rifle  shot  on  account  of  its  constantly  swaying 
motion  and  the  extreme  difficult}-  of  hitting  any- 
thing at  an  elevation  of  2,500  feet,  which  is  the  usual 
limit  of  the  cable  reel. 

Miscellaneous  Note — Even  the  men  on  the 
ships  in  Admiral  Sampson's  fleet  have  some  leisure 
for  study,  as  was  show'n  by  the  recent  receipt  in  this 
office  of  an  order  for  a  complete  set  of  the  Elec- 
trician Publishing  company's  hand-book  series  from 
a  man  on  the  U.  S.  S.  Iowa.  The  letter  was  written 
at  Santiago  de  Cuba. 


Electrolytic  Iron. 


It  has  long  been  known,  says  the  Engineer- 
ing and  Mining  Journal,  that  iron,  when  elec- 
trolyticaily  deposited  under  certain  conditions,  pos- 
sesses peculiar  properties  and  a  hardness  ap- 
proaching that  of  steel.  Practical  application  of 
these  properties  has  been  made  in  the  preparation 
of  electrot}-pes  for  printers'  use.  The  electrolytic 
method  of  preparing  steel-faced  electrot}-pes  for 
banknote  printing  was  first  introduced  into  Rus- 
sia by  Klein.  The  details  of  the  method  have,  how- 
ever, not  been  generally  known,  and  the  communi- 
cation of  F.  Haber  to  a  recent  number  of  the 
Zeitschrift  fiir  Elektrochemie  is  therefore  of  consid- 
erable interest.  According  to  this  v;riter,  the 
method  in  use  by  the  printer  of  banknotes  to  the 
Austrian  government  is  the  following:  The  original 
plate,  prepared  for  the  electrol\-tic  bath  in  the  usual 
way,  is  coated  with  a  deposit  of  iron  two  millime- 
ters thick  by  means  of  the  electric  current  and  a 
bath  of  ferrous  and  magnesium  sulphates.  The 
rate  of  deposition  is  excessively  slow,  one  and  one- 
half  months  being  required  in  order  to  prepare 
a  plate  of  the  above  thickness.  The  thin  iron  elec- 
trot}'pes  are  then  backed  by  copper  in  the  usual 
manner.  These  plates  when  used  for  printing  give 
finer  impressions,  and  have  a  longer  life  than  those 
prepared  by  depositing  iron  upon  a  copper  electro- 
type, because  the  printing  surface  is  that  which 
has  been  in  actual  contact  with  the  original  plate, 
and  -also  because  the  iron  first  deposited  is  harder 
than  that  separated  at  a  later  period  of  the  deposi- 
tion. Haber  has  also  examined  the  chemical  com- 
position of  this  iron  and  the  conditions  that  are 
requisite  in  order  to  obtain  it  of  maximum  hard- 
ness. His  anal}i:ical  work  supports  the  results  of 
the  earlier  investigations  of-  Lenz,  which  showed 
that  this  iron  contained  considerable  quantities  of 
hydrogen.  Percentages  van.'ing  from  .012  to  .110 
w-ere  found,  and  though  these  appear  insignificant 
when  expressed  as  weight  percentages,  they  repre- 
sent volume  ratios  of  H  to  Fe  of  between  12  and 
no.  By  use  of  a  very  high-current  densitv-  when 
depositing  the  iron  from  the  above  solution,  Haber 
was  able  to  obtain  deposits  containing  even  mors 
than  no  times  their  own  volume  of  hydrogen. 
Thick  deposits  of  iron  could  be  obtained  by  means 
of  this  high  current  density  (2.140  amperes  per 
square  foot),  if  a  revolving  cylinder  were  used  as 
cathode.  On  an  ordinarv-  fiat  cathode  the  deposit 
of  electrolytic  iron  for  any  continued  length  of  time 
caused  curvature  concave  toward  the  anode. 


Cost  of  Electric  Power  at  the  Lachine 

Rapids,  Canada.^ 

By  W.  McLe.^  Walb.^nk. 

In  order  to  allow  of  a  fair  comparison  with  other 
plants  of  the  cost  of  producing  power  for  generating 
electricity  from  the  Lachine  Rapids  plant,  the  writer 
considers  it  desirable  to  give  you  a  brief  outline  of 
the  hydraulic  as  well  as  the  electrical  equipment 
of  our  works. 

The  world-renowned  Lachine  Rapids,  as  you  are 
all  doubtless  aware,  are  situated  on  the  St.  Law- 
rence River,  a  short  distance  from  the  city  of  Mon- 
treal. 

The  idea  of  converting  the  wasted  energies  of  these 
turbulent  waters  and  harnessing  them  for  the  use 
and  convenience  of  man  was  not  new.  As  far  back 
as  1866  a  company  was  formed,  whose  object  was 
to  erect  dams  and  construct  large  hydraulic  works, 
about  a  mile  lower  down  the  river,  than  the  site  of 
the  present  power  house,  its  object  being  to  in- 
duce factories  to  establish  their  w^orks  at  the  Rapids, 
for  at  that  date  tlie  possibilities  of  electric  transmis- 
sion had  not  been  demonstrated.  The  scheme,  how- 
ever, never  materialized,  and  since  that  date  various 
projects  have  from  time  to  time  been  talked  of,  but 
never  matured. 

In  the  fall  of  1895  the  Lachine  Rapids  Hydraulic 
and  Land  company  commenced  it,s  operations.  The 
directors  commenced  work  only  after  having  fully 
satisfied  themselves  upon  the  difficulties  to  be  en- 
countered and  overcome,  and  carefully  studying  the 
question  of  back  water,  frazil  and  anchor  ice,  and 
went  in  with  a  determination  to  succeed. 

The  company  was  honestly  formed,  without 
"ground  floors"  or  "sub-cellars,"  with  a  bona  fide 
capital,  on  which  every  share  represents  one  hundred 
dollars  cash.  This,  the  writer  considers,  has  direct 
bearing  on  the  cost  of  producing  electricity,  because 
a  company  handicapped  by  what  is  called  watered 
stock  or  exorbitant  promoter  salaries  has  to  pay 
interest  on  money  it  never  had  the  use  of. 

Having  therefore  formed  a  company  on  a  solid 
and  firm  financial  basis,  the  propert}'  fronting  on  the 
Lachine   Rapids,   and  controlling  the  w-ater  power 
privileges,  was  secured,  and  operations  for  the  de- 
velopment of  the  water  power  commenced. 
Hydraulic  Development. 
The  hydraulic  plant  consists  of  a  main  dam  and 
power  house,  1,000  feet  long,  and  a  wing  dam  and 
guard  pier  5,000  feet  long,  forming  a  Iiead-race  or 
basin  with  an  average  depth  of  12  feet  in  low  w-ater. 
To  secure  this  it  was  necessary  to  divert  the  waters 
of  the  St.  Lawrence  and  lay  bare  the  bed  of  the  river 
tor  a  distance  of  over  a  mile  and  remove  over  400- 
000  cubic  yards  of  rock. 

The  main  dam,  which  is  constructed  of  a  series 
of  isolated  cut-stone  piers,  with  head-gates  and  stop 
logs,  furnishes  in  all  36  flumes  and  three  waste 
weirs,  at  the  same  lime  forming  foundations  for  tlie 
power  house  and  turbine  sheds. 

The  total  development  will,  when  completed,  con- 
sist of  72  vertical  turbine  wheels  and  12  generators. 
The  wheels  are  connected  in  series  of  six,  by  gear- 
ing, to  a  horizontal  shaft,  at  the  end  of  which  a  gen- 
erator is  directly  connected.  The  completed  power 
house  will  contain  12  such  sets. 

Of  the  total  installation  48  wheels  are  already  in 
place,  and  the  power  house,  head-race,  tail-race  and 
dams  are  completed. 

Electrical  Equipment. 
Each  dynamo  house  will  contain  four  three-phase 
General  Electric  alternators,  wound  for  4,400  volts 
at  full  load,  and  two  direct-current  exciters  at  120 
volts.  There  will  be  in  the  total  installation  three 
such  dynamo  houses,  containing  in  all  12  dynamos 
and  six  exciters,  each  exciter  being  capable  of  ex- 
citing four  machines.  Each  dynamo  house  will  have 
its  own  switchboard,  of  blue  \"ermont  marble,  of 
the  very  latest  design,  so  arranged  that  each  circuit 
rray  be  operated  from  the  switchboard  of  either 
power  house.  The  floors  are  of  slate  and  the 
building  of  solid  brick.  The  current  is  generated 
at  4,400  volts,  avoiding  the  use  of  step-up  transform- 
ers, is  transmitted  on  iron  poles  over  bare  copper 
wire  to  the  cit}-  of  Montreal,  a  distance  of  about  five 
miles,  to  the  sub-stations,  where  the  pressure  will 
be  lowered  to  2.300  volts,  and  by  means  of  sub-sta- 
tion switchboards  subdivided  into  the  desired  units 
and  distributed  partly  through  underground  con- 
duits and  partly  by  overhead  construction  through- 
out the  city  of  Montreal  and  its  suburbs,  where  we 
find  a  population  of  over  300,000  people  offering  a 
market  for  light  and  power. 

Of  the  total  equipment  one-third  is  already  in- 
stalled. 

Total  Power. 
The  w'heels  w^ere  tested  at   the   Holyoke  testing 
flume,  on  April  16  and  17,   1S97.  and  developed  at 
full  gate  as  follows: 

With  a  speed  of  76%  revolutions,  discharging 
235.33  cubic  feet  of  water  per  second  and  developing 
300.84  horse  power,  showing  an  efficiency  of  81.32 
per  cent,  which  would  make  the  total  possible  out- 
put of  our  power  house  about  16,000  kilowatts. 
Cost. 
Perhaps  the  greatest  obstacle  to  a  fair  comparison 
of  electric  current  produced  by  water  power,  as 
against  the  same  current  produced  by  steam,  is  the 
first  cost.     In  the  former  case,  especially  if  a  large 
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water  power  is  to  be  developed,  the  expense  of  the 
whole  installation,  such  as  dams,  head  and  tail-races, 
etc.,  has  usually  been  made  at  the  commencement, 
while  perhaps  only  a  fraction  of  the  power  thus 
obtainable  is  at  once  used,  therefore  throwing  a  very 
much  larger  capital  cost  per  unit  than  with  a  steam 
jtlant.  which  need  only  install  the  power  necessary 
for  immediate  demand  and  continue  increasing  or 
adding  thereto,  as  the  demand  therefor  offers. 

In  our  own  case  you  will  notice  tliat  it  was  nec- 
essary for  us  to  spend  about  $1,000,000  in  hydraulic 
development.  This  million  dollars  is  able  to  fur- 
nish us  over  20,000  horse  power,  whereas  it  will  be 
sojnc  time  before  we  will  be  able  to  convince  the 
public  of  the  advantages  to  be  derived  from  the 
use  of  electricity,  which  is  no  easy  task,  as  anyone 
familiar  with  the  subject  will  bear  out. 

The  5,000  horse  power,  from  a  commercial  point 
of  view,  will  have,  for  the  present  at  least,  to  be 
charged  with  all  the  expense  of  the  hydraulic  de- 
velopment of  over  20,000  horse  power. 

In  estimating  the  cost  of  producing  power  from 
the  Lachine  Rapids,  the  writer  docs  not  take  into 
consideration  the  cost  of  distributing  power,  for 
this  would  be  the  same  in  either  case,  whether  the 
prime  mover  was  a  water  wheel  or  a  steam  engine. 
He  will  therefore  confine  himself  to  the  cost  of  de- 
vclooing  water  power  and  delivering  that  power  on 
ihc  bus-bar  at  the  sub-station,  exclusive  of  the  gen- 
erator. He  will  add  the  cost  of  cransmission  line 
from  the  source  of  power  to  the  sub-station  in  the 
city,  because  this  is  directly  attributable  to  water 
power  plants,  as  it  would  not  be  necessary  in  the 
case  of  a  steam  plant,  unless  it  were  for  transmitting 
power  from  a  coal  mine  to  a  city,  or  following  the 
practice  laid  down  by  the  Brooklyn  Edison  com- 
pany, in  locating  their  power  house  at  a  point  con- 
vtnient  for  obtaining  coal  and  water  at  reduced 
prices,  using  high-tension  transmission  and  con- 
verting by  rotary  converters  at  various  syb-stations. 

There  will  also  be  included  the  step-down  trans- 
formers to  bring  the  pressure  eqna.'  to  that  required 
for  local  distribution,  namely,  in  tht  neighborhood 
of  2.000  volts. 

He  will  also  charge  the  water  power  with  the  drop 
or  loss  in  power  from  the  rapids  to  the  sub-station. 

The  writer  therefore  considers,  in  justice  to  the 
Lachine  Rapids  plant,  it  would  be  Tiecessary  to  give, 
first,  the  cost  per  kilowatt  per  year  for  the  portion 
of  the  plant  at  present  installed  and  connected  to 
generators  ready  for  operation,  and  second,  what 
the  cost  will  be  per  kilowatt  per  y*!ar  when  the  whole 
water-power  development  is  in  operation. 

First — The  total  cost  of  water  rights,  dams,  hy- 
draulic machinery,  power  house,  transmission  line, 
step-down   transformers,  etc.,  is  $957,200. 

Power  developed,  4,000  kilowatts  at  the  generator. 
Allowing  10  per  cent,  loss,  there  will  be  delivered 
at  the  sub-station  bus-bar  3,600  kilowatts,  wdiich   is 
equivalent  to  $263.83  per  kilowatt,  capital  cost. 
This,   at  six   per   cent.,   would   be 

equivalent  to $i5-95  per  K.  W. 

Depreciation  of  $300,000,  which  will 

more  than  cover  the  cost  of  that 

portion  of  the   plant  subject   to 

depreciation    rated    at    five    per 

cent,  and  spread  over  3,600  kilo- 
watts would  be  equivalent  to....  4.17  per  K.  W. 
Operating       expenses,       includinj^ 

labor,  repairs,  insurance, 

amounts   to  $10,275   per  annum, 

which,    divided    into    3,600    kilo- 
watts, is  equivalent  to 2.85  per  K.  W. 


Making  a  total   cost  per  kilowatt 

on    a    24-hour    day    basis,    per 

year    $^22.97  per  K.  W. 

Second — The  total  cost  per  kilowatt  with  the 
whole  water-power   plant  in   operation. 

Before  giving  these  figures  the  writer  would  like 
to  explain  that  the  figures  herewith  quoted  are  re- 
liable for  the  cost  of  the  completed  plant,  inas- 
much as  the  same  is  at  yet  present  under  contract 
with  reputable  firms,  the  Lachine  Rapids  Hydraulic 
and  Land  company  having  a  limited  time  in  which 
to  order  the  works  completed. 

The    total   capital    cost  with    72   wheels    installed 
will  be  $1,113,273. 
Power   developed   after   deducting 

all   losses   will    be    13.500    kilo- 
watts at  the  sub-station  bus-bar, 

equivalent    to    $82.46    per    horse 

power  capital  cost,  which  at  six 

per  cent.,  represents  (per  annum)  $4.95  per  K.  W. 
Depreciation  per  kilowatt  will  equal  1.68  per  K.  W. 
Operating  expenses,   including  la- 
bor, repairs,   oil  and  waste   and 

insurance,  if  taken  upon  the  same 

basis    as    already    existing,    will 

amount  to  $20,453,  equivalent  to.     1.51  per  K.  W. 


Making  a  total  for  a  24-hour  run 

per  annum  of  $8.14  per  K.  W. 

It  will  be  noticed  that  the  operating  expenses,  as 
well  as  the  depreciation  per  kilowatt,  in  the  latter 
case  is  very  much  reduced,  and  it  is  a  remarkable 
feature  how  constant  our  operating  expenses  are, 
even  at  present,  being  practically  the  same  with 
full  load  as  with  no  load. 

In  connection  with  these  figures  it  might  be  stated 
that  coal  used  in  Montreal  and  vicinitv  is  what  is 
known  as  Nova  Scotian  coal  and  costs  $3.50  per  ton 
for  run  of  mine. 

The  writer  would  also  draw  your  attention  to  the 
fact  that  the  capital  cost  cited  in  each  of  the  fore- 


going cases  includes  money  paid  for  real  estate,  of 
which  the  company  owns  over  some  8,000,000  feet, 
fronting  on  the  rapids,  intended  at  some  future  dale 
l(-  form  the  site  of  a  suburban  town,  and  which  it 
is  Iiopcd  and  expected  will  return  the  money  ex- 
l)ended  in  developing  the  water  power  above  're- 
ferred to. 

Conclusions. 

From  the  foregoing  the  writer  trusts  that  he  has 
.shown  that  where  reliable  water  power  can  be  ob- 
tained within  reasonable  distance  iumi  power  centers 
it  can  be  made  to  produce  cheap  electric  current,  to 
.say  nothing  of  the  great  advantages  the  city  must 
derive  therefrom,  not  only  commercially,  but  viewed 
from  a  sanitary  standpoint,  as  well,  as  the  use  of 
electric  power  thus  generated  is  the  bc^t  smoke 
consumer  yet  invented. 

Discussion. 

H.  A.  Wagner.  St.  Louis:  1  wish  10  ask  a  ques- 
tion. Are  the  figures  given  based  on  the  24-liour 
use  of  the  kilowatt  capacity  of  Ihe  generators  or  of 
the  station? 

W.  McLca  Walbank,  Montreal:  The  cost  that  I 
liave  given  you  there  is  based  upon  the  possible  out- 
put of  a  plant,  independent  of  the  number  of  hours 
that  it  is  used.  Our  capital  cost  was  a  certain 
amoimt  and  we  have  a  certain  capacity  in  electrical 
generators,  and  by  dividing  one  into  the  other  you 
get  how  much  it  costs  per  horse  power  to  develop. 

Mr.  Wagner:  The  cost  of  production  per  kilo- 
watt-hour must  be  based  on  the  cost  of  production 
of  the  kilowatt-hours  delivered,  and  not  on  the  pos- 
sible kilowatts  which  could  be  delivered  if  you  could 
lind  people  to  use  it. 

Mr.  Walbank:  I  believe  w-e  are  going  to  keep 
our  plant  running  pretty  nearly  to  full  capacity.  We 
have  in  Montreal  30.000  horse  power  in  steam  at 
the  present  time.  We  have  the  street-railway  com- 
pany using  5,000  horse  power  in  steam.  We  have 
the  water-works  pumping  all  da>.  And  there  are 
a  lot  of  other  sources  which  will  take  power,  which 
we  can  take  and  operate  at  pleasure  and  keep  tlieni 
loaded  up;  you  can  do  it  when  you  want  to. 

L.  A.  Ferguson.  Chicago:  It  seems  to  me  that 
the  figures  $10,275  per  annum  are  very  small  for  the 
operating  expenses  of  a  plant  such  as  is  described 
by  Mr.  Walbank.  The  figures  on  the  cost  of  the 
kilowatt-hour  are  based  on  full  load,  running  the  ma- 
chinery at  full  load  24  hours  a  day.  That  would 
give  an  output  of  31,000.000  units  a  year,  which  is 
double  the  output  in  Chicago,  and  I  am  sure  we 
could  not  begin  to  operate  our  plant  for  anything 
like  that  amount.  I  do  not  see  how  it  can  possibly 
include  any  portion  of  tlie  general  expense. 

Mr.  Walbank:  Mr.  Ferguson  does  not  understand 
the  point.  This  is  not  for  the  production  of  elec- 
tricity; it  is  the  production  of  power  for  generating 
electricity.  It  is  simply  the  operatng  expenses  of 
the  power  station  at  the  Rapids.  All  that  is  re- 
quired to  operate  that  plant  to-day  is  three  switch- 
board men,  one  day  man  at  the  water  wheels  and 
one  night  man  at  the  water  wheels  and  a  man  to 
clean  around.  The  figures  are  actually  taken  from 
our  books. 

Samuel  Insull,  Chicago:  Suppose  a  man  wants 
power  for  three  or  four  hours  a  day;  will  you  sell  it? 

Mr.  Walbank:  Yes;  for  a  minute,  if  he  wants  it — 
at  any  time  he  wants  it,  flat  rate  or  by  meter;  one 
lamp  or  5.000  horse  power. 

Mr.  Insull:  How  are  you  going  to  protect  your- 
self on  the  question  of  maximum  load?  By  difference 
in   rates? 

Mr.  Walbank:  We  have,  of  course,  difference  in 
rates. 

Mr.  Wagner  (to  Mr.  Insull):  You  showed  us 
forcibly  on  the  diagram  which  you  discussed  at 
some  length  the  large  proportion  which  the  interest 
charge  .on  the  investment  compart  J  to  the  total  cost 
of  operating,  all  expenses  included.  The  only  sav- 
ing to  be  effected  in  w"ater-power  distribution,  as 
compared  with  distributions  from  central  stations  by 
steam,  is  the  item  of  coal. 

Mr.  Insull:  That  is  one-sixth  of  the  interest;  that 
is  all. 

Mr.  Walbank:     How   about   engineers,   etc.? 

Mr.  Wagner:  The  labor  item  which  would  be 
eliminated  by  the  nse  of  water  power  would  neces- 
sarily have  to  go  into  the  fuel  account,  and  we  might 
increase  that  to  one-quarter,  instead  of  one-sixth, 
and  say  that  the  water-power  plant  cost  25  per  cent. 
i;iore  than  the  steam  plant,  in  which  case  the  cost 
of  operating  and  the  production  of  current  per  kilo- 
v.-att-hour  would  be  approximately  the  same. 

Mr.  Walbank:  Then  there  is  depreciation  on  the 
steam  plant  as  compared  with  nothing  on  the  water 
plant. 

Mr.  Ferguson:  To  compare  a  water-power  plant 
as  described  by  Mr.  Walbank  with  a  steam  plant. 
I  would  like  to  present  as  a  permanent  installation 
one  equal  to  that  outlined  by  Mr.  AVal bank— our 
system  in  Chicago,  represented  by  the  Harrison 
sireet  station;  and  I  think  all  who  have  seen  that 
plant  will  agree  that  that  station  is  quite  as  perma- 
nent from  the  standpoint  of  investment  as  the  sys- 
tem outlined  by  Mr.  Walbank.  To  show  the  com- 
parative cost  of  producing  a  kilowatt-hour  I  would 
I'ke  to  offer  some  figures.  The  cost  of  the  station, 
including  the  transmission  line,  is  $1,200,000:  the 
interest  on  that  amount  will  be  $72,000:  the  total  cost 
of  operating  at  the  switchboard  of  that  station  is 
$77,000  per  year;  the  two  latter  items,  added  to- 
gether, make  $149,000.  Takine:  the  same  percenfrasre 
for  depreciation  that  Mr.  Walbank  does,  v^e  have 
a  depreciation  of  $20,000.  making  the  total  operating 


cost  $169,000.  The  total  maximum  capacity  of  that 
station  is  7,000  kilowatts,  so  that  the  cost  per  kilo- 
watt in  that  station  would  be  $24,  as  compared  with 
$22.90.  staled  by  Mr.  Walbank;  so  that  the  diflFercnce 
in  cost  in  generation  of  a  water  power  plant  and 
that  of  a  first-class  steam  plant  is  very  slight. 

Mr.  Walbank:     What  price  do  you  pay  for  coal? 

Mr.  Ferguson:     $1.12  a  ton. 

Mr.   Walbank:     Wc  pay  $3.50  a  ton. 

J.  G.  Fakes.  (Oklahoma  City:  What  is  the  differ- 
ence in  depreciatitm  on  the  water-power  plant  and 
an  ordinary  steam  plant? 

Mr.  Walbank:  I  could  not  tell  you  what  the  de- 
preciation of  a  steam  plant  is.  but.  so  far  as  concerns 
the  depreciation  in  a  water-power  plant,  there  is 
practically  nothing  to  depreciate.  I  do  not  think 
our  expenses  for  depreciation  amount  to  anything. 

F.  FI.  Davis,  Williainsport.  Pa.:  1  ask  whether 
you  have  made  any  calculation  as  to  tlie  cost  oi 
power  on  the  ba>is  of  operating  3.600  kilowatts  six 
Iiruirs  each  day,  including  Sunday,  and  25  per  cent. 
of  that  number  of  kilowatts  for  18  hours? 

Mr.  Walbank:  I  am  not  writing  on  the  cost  of 
distributing  power,  but  on  the  cost  of  generating 
power. 

Mr.  Davis:  I  wanted  to  know  as  to  the  fact 
whether  any  calculation  had  been  made  on  the  basis 
suggested  of  a  maximum  load  for  25  per  cent,  and 
900  kilowatts  for  iS  hours. 

Mr.  Walbank:  Probably  in  five  years  wc  will  be 
able  to  answer  ihat  question,  after  wc  have  had 
enough  experience. 

Mr.  Da\is:     What  is  the  kilowatt  charge? 

Mr.  Walbank;  It  varies  from  one-half  cent  up 
to  four  or  five  cents,  depending  on  the  probable 
use  to  be  made  of  the  current. 

Mr.  Ferguson:  I  think  in  these  figures  Mr.  Wal- 
bank has  left  out  an  important  thing.  We  ought 
lo  know  what  the  load-factor  of  ihe  system  is,  be- 
cause the  figure  of  $10,000  is  proportional  with  his 
output  or  it  will  vary  with  the  output,  so  that  tlie 
lead-factor  is  now  only  10  per  ceiit.  It  is  hardly 
fair  to  compare  the  cost  lie  has  presented  with  a 
system  having  a  load-factor  of  25  per  cent.  I  took 
a  station  of  25  per  cent.  If  it  was  only  10  per  cent.. 
then,  of  course,  the  output  per  kilowatt  would  be 
less,  and  the  figures  would  be  still  more  favorable 
to  the  steam  plant.     " 

E.  V.  Matlack,  St.  Louis:  There  is  a  water-power 
plant  not  far  from  Chicago.  It  was  started  with 
four  No.  10  old-style  machines,  and  the  theory  was 
that  it  would  cost  very  little  to  operate  it.  The  ex- 
perience they  had  w'ith  the  water-power  plant,  with 
the  interruption  and  unreliability  of  it,  made  it  nec- 
essary to  displace  it  with  a  steam  plant.  The  diffi- 
culties w-ere  from  obstructions  getting  into  the 
wheels  and  making  it  impossible  to  shut  the  wheel 
off  and  turn  out  the  lamps;  also  anchor  ice,  which 
would  clog  up  the  racks  in  front  of  the  wheels 
and  shut  the  water  off;  and  another  peculiarity  was 
that  they  had  a  school  of  eels  that  went  into  the  rack 
and  shut  down  the  plant.  They  had  a  method  of 
shutting  down  once  a  year  for  cleaning  out  the  wheel- 
pits,  and  it  made  it  very  inconvenient  for  the  elec- 
tric-light customers.  As  has  been  stated,  these 
water-power  plants  must  be  designed  for  the  maxi- 
mum capacity  and  investment  made  for  the  total 
load.  Mostly  all  steam  plants  have  started  in  with 
a  few  hundred  horse  power  and  grown  up.  Under 
these  conditions,  the  original  interest  charges  put 
into  the  investment  of  a  water-power  plant  must  be 
crrried  at  a  light  load,  and  therefore  the  water-power 
plant  would  be  a  very  expensive  investment  unless 
there  was  business  from  the  fii^st  to  earn  a  return 
for  the  outlay. 

Mr.  Walbank:  Had  the  water  plant  you  referred 
to  any  rack  in  front  of  it?     How  did  the  eels  get  in? 

Mr.  Matlack:  They  went  through  the  rack.  Ten 
bushels  were  taken  out. 

Mr.  Wagner:  I  think  we  all  appreciate  that  in  the 
next  few  years  w^ater-power  stations  wdll  be  devel- 
oped over  the  country  to  a  very  \arge  extent,  and 
we  are  all  very  much  interested  in  the  engineering 
details  that  have  been  so  neatly  worked  out  by  Mr. 
Walbank  in  Montreal,  and  the  system  stands  un- 
doubtedly as  one  of  the  foremost  electric  water- 
power  installations  so  far  produced;  but  when  it 
cc-mes  to  the  question  of  cost  of  operation  and  dis- 
tribution, of  the  total  cost  per  unit  of  power  fur- 
nished from  such  installations  we  should  like  very 
much  to  see  them  based  on  somewhat  similar  lines 
to  that  upon  which  we  are  accustomed  to  have  the 
records  of  steam-power  plants.  We  have  a  more 
01  less  uniform  system  among  our  central  stations 
for  showing  the  cost  of  production  per  kilowatt-hour 
delivered  from  the  station,  and  if  the  water-power 
plants  could  use  the  same  general  forms  to  show 
their  total  costs,  the  comparison  would  be  more 
ir.structive. 

Mr.  Davis:  What  would  be  your  price  to  a  cus- 
tomer who  would  guarantee  to  use  100  horse  power 
for  10  hours  a  day  per  working  year?  What  would 
the  rate  per  horse  power  be? 

Mr.    Walbank:     Anywhere    from   $32   to   $S^. 

C.  W.  Rice,  New  York:  I  would  like  to  ask, 
What  is  the  regulation  in  the  station? 

Mr.  Ferguson:  You  mean  electrical  regulation 
of  w-ater  w^heels? 

Mr.  Rice:  T  should  like  Mr.  Walbank  to  speak 
of  both  mechanical  and  electrical. 

Mr.  Walbank:  As  far  as  the  electrical  regulation 
is  concerned  w^e  have  none,  because  we  only  ooened 
last  December,  and  the  'special  station  switchboard 
i",  not  uo  yet.  What  our  ultimate  regulation  will 
be  is  pretty  hard  to  say.     I  wish  to  correct  a  remark 
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made  by  Mr.  Wagner  when  he  said  tliat  we  operated 
principally  for  the  supplying  of  power.  We  are 
operating  about  30,000  incandescent  lights  now,  with 
very  little  power.  We  have  300  series  arc  lamps, 
75  to  100  alternating  arc  lamps,  with  one  or  two  of 
the  enclosed  tj-pe.  We  were  originally  operating 
a  single-phase  plant  from  steam,  and  we  found  what 
our  coal  cost  us  then.  We  shut  down  the  steam 
plant  and  started  up  the  three-phase  plant  from  the 
Rapids  and  used  the  same  switchboard  that  we  were 
operating  the  steam  plant  with,  and  converted  our 
power  down  to  the  two-phase,  and  connected  on 
.that  switchboard  and  brought  one  leg  out  in  one 
direction  and  the  other  leg  out  in  the  other  direction. 
We  are  operating  now  with  the  same  generator  an- 
other plant  at  the  northeast  end  of  the  citj'  and 
through  the  suburbs  of  Montreal;  and  I  do  not 
think  we  have  any  complaint  of  the  regulation,  and 
the  three-phase  is  as  good  as  single-phase  for  every 
purpose. 

H.  S.  Anderson.  Springfield:  I  represent  a  com- 
pany located  at  Springfield,  Mass.  One  year  ago 
we  completed  a  water-power  installation  of  a  ca- 
racity  which  is  equal  to  that  of  the  steam  station 
which  we  ran  before.  I  found  that  with  a  maxi- 
mum capacity  of  water  wheels  of  2,800  horse  power 
we  were  able'  to  deliver  1,000  electrical  horse  power 
si.x  miles  from  the  water-power  station.  I  also 
found  that  to  operate  that  station  it  cost  S6.000.  Ac- 
cording to  my  calculation  that  is  about  S8  per  kilo- 
watt delivered,  for  operating  expenses.  These  op- 
erating expenses  do  not  include  any  cost  of  repairs, 
which  are  are  not  yet  necessarj'.  My  company  pays 
the  company  that  owns  the  water-power  privilege 
Ss).23  a  mechanical  horse  power  delivered  to  its 
shaft.  To  deliver  an  electrical  horse  power  at  the 
end  of  the  line,  deducting  for  losses,  costs  us  about 
$12  an  electrical  horse  power.  That  makes  it  $21.23 
for  an  electrical  horse  power  delivered,  with  no  al- 
lowance made  for  depreciation  or  the  cost  of  repairs 
or  interest.  The  company  built  a  power  station 
costing  approximately  $150,000  with  capacitj'  of 
2.800  liorse  power.  The  company  pays  to  the  com- 
pany owning  the  water  privilege  an  amount  01 
money  which  represents  an  investment  of  about 
$200,000.  The  depreciation  factor  we  can  only  guess. 
I  may  say  here  that  the  load  on  that  station 
consists  of  some  seven  hundred  1,200  candle  power 
street  lamps,  which  burn  4,000  hours  a  year,  includ- 
ing all  night;  also  a  maximum  incandescent  load  of 
6co  amperes  and  a  motor  load  which  is  on  from 
seven  o'clock  in  the  morning  until  six  o'clock  at 
night,  of  about  200  horse  power  actually  delivered, 
beside  a  load  of  200  horse  power  of  commercial  arc 
lighting;  so  that  we  take  in  all  classes  of  work. 
We  find  that  with  our  maximum  of  2.S00  horse 
power,  which  represents  the  maximum  load  at  the 
v/ater  power  station,  we  can  deliver  24  hours  a  day 
an  average  of  i.ooo  horse  power. 

Mr.  Davis:  I  ask  the  last  speaker  whether  he  is 
willing  to  state  the  difference  in  the  net  result  to 
him  before  and  after  installing  and  operating  the 
water-power  plant. 

Mr.  Anderson:  We  have  found  that  the  change 
of  our  station  from  the  steam  plant  to  the  water- 
power  plant  has  resulted  in  a  ver5-  great  saving; 
and  we  have  also  found  that  we  were  able  to  deliver 
nine-tenths  approximately  of  our  whole  sold  output 
from  the  water-power  plant. 


A  Meteorological  Dictum. 

The  following  obsen-ations,  apropos  of  what  is 
usually  called  '"heat  lightning,"  are  credited  to  an 
"observant  Jerseyman"  d'lscovered  by  the  New  York 
Sun: 

"There  never  is  any  lightning  without  rain,"  said 
the  Jerseyman.  "My  father  made  that  discovery 
v.-hen  he  was  a  telegraph  operator.  That  was  in 
the  early  years  of  telegraphy,  nearly  50  years  ago 
In  those  days  there  was  no  such  thing  known  as 
reading  by  sound,  and  all  the  operators  used 
recording  instruments.  The  crudeness  of  the 
irstruments  in  those  days  made  it  very  diiBcult  to 
operate  the  lines  except  under  the  best  circum- 
stances, and  utterb'  impossible,  even  with  careful  ad- 
justment,  when  there  were  electrical  storms. 

"My  father  began  experimenting  to  overcome  this 
difficulty,  and  at  last  he  made  a  self-adjusting  relay 
magnet  which  would  not  only  work  on  any  line, 
long  or  short,  without  any  manual  adjustment,  but 
it  would  also  work  just  as  well  when  the  line  wire 
was  overcharged  by  aerial  electrici\.y'.  and  the  work- 
ing of  the  key  merely  made  slight  differences  in  the 
amount  of  the  current  on  the  line.  At  these  times 
he  could  receive  messages  from  anyone  on  tlie  line, 
although  they  could  not  get  messages  from  him. 
as  they  had  only,  the  ordinary  relay  magnets. 

"His  ability  to  take  messages  under  such  circum- 
stances soon  became  known  all  along  the  line.  Hi.^ 
office  was  at  Perth  Amboy,  N.  J.  One  day  it  occurred 
to  him  to  inquire  into  this  question  of  heat  lightning, 
and.  seeing  a  storm  awa\"  off  in  the  w^est.  he  tele- 
graphed along  the  line,  asking  all  the  offices  where 
the  storm  was.  He  got  answers  from  all  the  offices 
up  to  that  which  was  cut  off  by  the  oresence  of  the 
storm,  and  then  requested  each  office  between  to 
tell  him  when  the  storm  arrived  there.  So  as  the 
storm  moved  he  got  a  history'  of  it. 

"This  he  repeated  many  times,  and  bj-  means  of 
questioning  along  the  line  afterward  also  made  sure 
that  there  was  always  rain  falling  where  the  light- 
ning was  central  ever>'  time  the  flashes  were  visible 
to  him,  although  no  rain  might  fall  at  Perth  Amboy 
for  days  or  weeks." 


^^■ESTERN  ELECTRICIAN. 

Legal     Duties   and    Responsibilities   of 
Electric  Companies. 

The  Supreme  Court  of  Oregon  gives  particularly 
careful  consideration  to  questions  relating  to  the 
duties  and  liabilities  of  electric  companies,  as  pre- 
sented by  the  case  of  Perham  against  the  Portland 
General  Electric  company,  not  only  because  the 
questions  are  important,  but  also  because  many  of 
them  are  new  or  "of  first  impression"  in  that  state. 
Action  was  brought  to  recover  damages  for  a 
death  alleged  to  have  been  caused  by  the  negligence 
of  an  electric  company.  The  man  killed  was  in  the 
employment  of  a  suburban  railway  company  while  en- 
gaged in  repairing  its  bridge,  over  which  the  electric  " 
company  had  placed  wires,  two  of  them,  in  par- 
ticular, but  two  feet  apart,  under  a  license  from  the 
railway  company. 

It  was  undisputed  that  the  wires  referred  to  were 
placed  b3'  the  electric  company  in  a  position  where 
they  would  probably  be  exposed  to  contact  by  per- 
sons working  on  the  bridge,  although  the  company 
knew  that  it  would  be  necessarj'  to  repair  the  struc- 
ture from  time  to  time:  and  it  admitted  and  alleged 
that  it  w-as  not  practicable,  in  the  present  knowledge 
of  the  science  of  electricity,  to  insulate  wires  so  as 
to  make  thean  safe  and  not  dangerous  to  persons 
coming  in  contact  with  them  when  charged  with 
a  high  voltage.  This  was  sufficient,  in  the  opinion 
of  the  court,  to  make  out  a  prima  facie  case  of  negli- 
gence, because  it  tended  to  support  the  main  ground 
of  recovery-  relied  on  in  the  case,  viz.,  that,  although 
the  electric  company  knew  it  would  be  necessar\- 
from  time  to  time  for  the  railway  company  to  send 
men  on  top  of  the  bridge  to  make  needed  repairs, 
it  placed  its  wires  to  be  used  in  the  transmission 
of  such  a  high  voltage  of  electricits'  as  inevitably 
to  cause  the  instant  death  of  any  person  coming  in 
contact  with  two  of  them  at  the  same  time  in  such 
a  position  that  it  was  impracticable,  if  not  impos- 
sible, to  make  such  repairs  without  doing  so. 

Of  course,  it  was  argued,  on  the  other  hand,  that 
the  man  was  guiltj'  of  contributory  negligence  (i) 
in  going  on  top  of  the  bridge  to  work  without  ascer- 
taining from  tlie  electric  company,  or  someone 
having  knowledge  on  the  subject,  whether  it  would 
be  safe  to  come  in  contact  with  the  wires,  and  (2) 
in  attempting  at  the  time  of  the  accident  to  cross 
from  one  side  of  the  bridge  to  the  other  by  walking 
on  the  top  lateral  braces  and  steoping  over  the  wires, 
rather  than  crossing  on  the  end-strut  brace  and  un- 
der the  wires.  Both  of  these  contentions  proceeded 
on  the  theory  that  he  was  chargeable  w-ith  knowl- 
edge of  the  fact  that  the  wires  were  dangerous,  and. 
having  voluntarily  exposed  himself  to  the  risk  of 
contact  therewith,  must  take  the  consequences  of 
his  own  conduct.  The  Supreme  Court  agrees  that 
he  was  unquestionably  guilty  of  negligence  if  he 
was  to  be  charged  with  knowledge  that  the  wires, 
although  apparently  harmless,  w-ere  in  fact  danger- 
ous, for  he  could  have  avoided  coming  in  contact 
with  them.  The  court  holds  that  it  cannot  be  ruled 
as  matter  of  law  that  he  was  negligent  in  going  on 
the  bridge  to  work  or  in  crossing  on  the  top  lateral 
braces,  if  the  electric  company  owed  to  him  the  duty 
of  exercising  reasonable  care  to  prevent  injury  to 
him  from  contact  with  its  wires  while  at  work. 

TTiere  was  nothing  to  support  any  claim  in  this 
case  on  account  of  anv  special  knop.-ledge  of  elec- 
tricity or  its  effects  which  the  man  possessed,  or  on 
account  of  his  having  any  knowledge  that  these 
wires  were  in  fact  dan.gerous.  and.  as  he  was  not 
the  agent  or  servant  of  the  electric  company,  the 
court  says  that  he  w-as  not,  in  its  opinion,  charge- 
able with  such  knowledge. 

Furthermore,  the  court  rules  that  he  was  not  a 
trespasser  or  licensee  bound  to  take  the  premises  in 
the  condition  in  which  he  found  them,  and  that  the 
familiar  rule  that  one  who  deliberately  goes  into 
a  place  of  known  or  apparent  dan.eer  and  is  injured 
must  take  the  conseauences  of  his  hardihood  could 
have  no  application  here,  because  there  was  in  fact 
no  apparent  danger,  but.  on  the  contrary-,  so  far 
as  a  non-expert  could  ascertain  from  an  examination, 
the  wires  were  entirely  safe,  and  in  perfect  condition. 
He  had  a  right,  therefore,  to  believe  that  the  place 
was  safe  and  to  assume  that  the  electric  company 
had  exercised  due  care  and  caution  to  prevent  in- 
jury to  him.  and  had  not  placed  on  the  bridge,  in 
sucli  a  position  tliat  he  would  likely  come  in  contact 
with  them,  wires  which  it  knew  to  be  dangerous. 

This  leads  the  court  on  to  state  that  the  electric 
c^'mpany  was  usin.g  the  bridge  by  permission  of  the 
railway-  company  for  the  support  of  wires  used  in 
the  transmission  of  a  highly  dangerous,  subtle  and 
invisible  force,  and  was.  therefore,  char.eeable  with 
the  dut}'  of  placing  and  keeping  them,  as  far  as  prac- 
ticable, in  a  condition  to  avoid  injuring  the  servants 
of  the  railwaj'  company  while  at  their  work.  Its 
duties  in  this  respect  were  similar  to  those  of  an 
electric  company,  which,  by  permission  of  the  owner, 
places  its  wires  over  the  roof  or  attached  to  a  house 
or  building;  and  in  such  case,  continues  the  court, 
the  rule  is  quite  universal  that  the  company  is  liable 
to  the  owner  and  his  servants  for  an  iniury  received 
through  its  negligence  by  contact  with  such  wires 
v.hen  making  needed  repairs  or  improvements  to  the 
building,  if  the  injured  party  is  in  the  exercise  of 
due  care  and  caution  at  the  time. 

Then,  it  being  admitted  that,  although  the  wires 
in  question  were  insulated,  such  insulation  was  no 
protection  whatever  to  persons  coming  in  contact 
with  them,  the  court  holds  that  the  ne.gligence  of 
the  electric  comnany  was  equallv  as  great,  if  not 
greater,  than  if  the  danger  had  been  from  absence 
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of  insulation.  The  apparently  perfect  insulation  %vas 
cclculated  to  deceive  and  to  cause  one  unfamiliar 
«ith  the  facts  to  suppose  the  wires  safe.  It  acted 
as  an  invitatioii  to  persons  at  work  in  and  among 
the  wires  to  risk  the  consequences  of  contact  there- 
with. Unuer  such  circumstances,  and  with  the  elec- 
tric company  knowing  that  the  insulation  afforded 
no  pro  ection,  and  yet  putting  its  wires  in  a  place 
where  the  servants  of  the  railwav  company  r^  ^h^ 
come  m  contact  with  them  while  in  the  performance 

no-ire'nf'^tf  .■  """^  '"?°"'  giving  any  warning  or 
noi.ce  of  the  danger  whatever,  the  court  insists  that 
a  jury  would  certainly  be  justified  in  finding  that  i 
,     d  d  not  exerc.se  due  care  and  caution  in  so  doing 
as  It  found  m  this  case.  ""'"8. 

Electric  companies,  of  course,  the  court  goes  on 
to  say  are  not  bound  to  have  perfect  appafatus  or 
pertect  construction,  but  they  are  required  to  exer- 
cise a  degree  of  care  and  prudence  in  the  construc- 
■M,  J"'ii°=''°'<="='"«  of  their  wires  commensurate 
AMth  the  danger,  and  where  their  wires  are  designed 
fJ-O'  a  strong  and  powerful  current  of  electricitv 
so  that  persons  coming  in  contact  with  hem  Lre 
certain  to  be  seriously  injured,  if  not  killed  the  law 
mposes  upon  the  company  the  dut^.  of  exerds-n" 

urv    Tnd   wh«h'"''  '"^'''""'  1°  P-vent  sucTi,,-: 
.jun.    and   whether   such   care   has   been    exercised 

'"Th^e"snnr?'  '' ""^'"'^"^y  f°^  ^e  juo-  to  determine 
fion  t),,^'^  -^""l^'-"  approves  of  an  instruc- 

tion that  was  given  the  jurj-.  which  was.  in  effect 

the'cfrrir.'d  T'^'T  °?  "^^  8^"^^^'  -"'«  '^"t 
the  care  demanded  of  electric  companies  must  he 

commensurate  with  the  danger,  and  that,  where  thei? 
wires  are  carrying  a  highly  dangerous  current  of  elec- 
Ihil/-  ""I'^'^f  admitted  to  have  been  carried  over 
these  particular  wires,  the  law  imposes  upon  the 
companx-  the  utmost  degree  of  care  in  their  con- 
struction, inspection  and  repair,  so  as  to  keep  them 
harmless  at  places  where  persons  are  liable  to  come 
n:  contact  with  them. 

Telegraphing  in  Spain. 
The  Spanish  ceremonies  which  accompanv  the 
handling  of  a  telegram  would  be  amusing  were  thev 
not  so  irksome  and  time-killing,  says  a  correspond- 
ent of  the  London  Telegraph.  You  approach  a 
little  window  in  the  one  office  in  the  cit)-  and  when 
your  turn  comes,  hand  in  ycur  message!  The 
cerk  counts  the  words  a  couple  of  times  over  add'; 
up  the  result  of  each  page,  refers  to  the  written 
farilf  and  finds  out  what  the  cost  is  in  francs  Then 
he  takes  another  slip  of  paper,  finds  out  what  the 
rate  of  exchange  is  at  the  moment  and  reduces  the 
francs  to  Spanish  pesetas.  Finally,  he  reads  out 
the  result— say,  597  pesetas  35  centimes.  You  en- 
grave these  figures  in  your  memory  and.  leaving 
the  hall,  go  to  another  window  in  a  passage  outside 
and  there  await  your  turn,  repeating  alwavs  the  num- 
ber 579.35  till  the  clerk  asks  you  what  vou  want. 
J  hen  you  explain  that  you  are  come  to  purchase 
Spanish  stamps  for  the  sum  of  59-  pesetas  and  35 
centimes,  and  you  take  out  a  note  for  i.ooo  peseta's 
The  passage  is  dark  on  the  brightest  dav.  and  you 
accept  the  stamps  and  your  change  in  a  soirit  of  true 
religious  faith,  for  you  see  not  even  darkly  as  in 
a  glass.  WTien  you  return  to  the  inner  sanctuary, 
awaiting  your  turn  again,  the  chances  are  that  you 
find  yourself  short  of  stamps,  in  consequence  of 
a  mistake  on  the  part  of  the  clerk  outside.  This 
happened  tivice  to  me,  but  I  am  bound  to  say  the 
individual  discovered  and  rectified  his  error,  so  that 
my  only  loss  was  of  about  33  minutes  more. 

But  the  most  curious  thing  of  all  is  the  process 
of  recovering  your  money  if  the  telegram  be  suo- 
nressed.  There  is  no  way  of  obtaining  it  speedilv. 
You  must  wait.  Messages  of  mine  to  the  value  of 
several  hundred  pesetas  were  stopoed.  and  I  called 
at  the  office  for  the  money.  In  Russia.  Germanv. 
Turkey,  Austria — ever\-where.  in  fact — the  monev 
raid  is  refunded  at  once.  But  not  so  in  Snain. 
Here  you  have  to  make  various  pilgrimages,  from 
post  to  pillar,  interviewing  officials,  dignitaries, 
clerks,  porters.  All  shake  their  heads,  shrug  their 
shoulders,  purse  their  lips,  and  assure  you  that  the 
government  allows  them  no  special  funds  for  the 
purpose.  "Yes.  hut  if  vou  do  not  forward  my  mes- 
sage, for  which  I  paid  you  in  advance,  you  have 
no  right  to  keep  my  mone}'."  "Oh,  no!  of  course 
not.  We  are  not  to  blame,  you  know.  You  had 
better  see  our  chief.  He  is  very  busy  now.  but  if 
you  call  to-morrow  I  am  sure  you  can  see  him." 

I  spent  four  days  in  journeying  from  chief  to 
subordinate,  and  from  subordinate  to  chief,  and  at 
last  I  received  the  following  satisfactor\'  promise: 
"If  you  will  wTite  a  petition  to  the  chief  of  the 
telegraph,  asking  that  the  money  be  refunded  vou 
for  the  suppressed  messages,  he  will  deal  with  it 
in  due  time."  "^^'hat  is  due  time?"  I  ventured  to 
inquire.  "Well,  we  cannot  promise  anj-thing."  said 
my  informant.  Senor  Perez,  except  that,  when  the 
funds  allow  it  you  shall  have  your  money  back." 
"But  could  you.  perhaps,  say  auDroxiniately  when?" 
He  could  not.  but  another  official  could  and  did 
— "-\ny  time  between  two  and  four  months!" 

Such  a  soecimen — a  tame,  humdrum  specimen — of 
the  methods  of  procedure  in  the  constitutional  king- 
dom of  Spain,  under  the  most  liberal  of  liberal  srov- 
ernments.  in  the  cultured  capital  of  Madrid.  What 
takes  place  in  the  provinces  and  what  took  place 
in  Cuba  we  cannot  affirm  with  certaintv.  but  here 
the  old  proverb  undoubtedly  holds  good:  "If  they 
do  these  things  in  a  green  tree,  what  shall  be  done 
in  the  drj-?"    Spain  has  truly  fallen  upon  evil  days. 
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CORRESPONDENCE. 

New  York  Notes. 

New  York,  July  2. — An  interesting  story  is  told  in 
connection  with  the  running  of  the  fir^it  car  over  the 
new  VVestcliester  County  electric  railway  connect- 
ing White  Plains  and  Maniaroneck.  The  car  was  run 
on  Thursday  night  on  a  wager,  according  to  a  brief 
account  published  in  the  Sun.  H.  G.  Jennings  of 
this  city,  treasurer  of  the  road,  and  Postmaster 
Clarence  McClelland  of  Mount  Vernon,  a  director, 
discussed  some  time  ago  the  time  when  the  road 
would  be  completed.  Mr.  Jennings  declared  he 
would  have  a  car  run  over  the  line  before  July  ist, 
while  Mr.  McClelland  said  it  was  an  impossibility. 
A  bet  of  $250  each  was  made,  and  it  was  agreed 
that  the  loser  should  also  entertain  the  directors  of 
the  company  at  dinner  at  the  Manhattan  Hotel. 
On  the  night  of  June  30th  Mr.  Jennings  invited 
Mr.  McClelland  and  several  friends  to  Maniaroneck, 
where  they  arrived  at  10  o'clock.  Mr.  Jennings  ex- 
pecled  a  car  at  that  time,  but  no  car  appeared. 
Minutes  grew  into  an  hour.  The  often-consulted 
wretches  showed  1 1 145  when  a  car  was  seen  ap- 
proaching fiom  White  Plains.  Watches  in  hand, 
Mr.  McClelland  and  Mr.  Jennings  awaited  the  ar- 
lival  of  the  car  at  the  Mamaroneck  depot.  It  was 
11:55  when  the  car  arrived,  and  Mr.  Jennings  won 
his  bet  on  a  margin  of  five  minutes. 

Albert  Johnson,  president  of  the  Nassau  Railroad 
company  of  Brooklyn,  has  invented  a  new  form  oi 
convertible  car,  to  be  closed  in  cold  or  stormy 
weather  and  open  at  other  times.  President  John- 
son proposes  to  build  iSo  of  these  cars  this  summer, 
and  to  transform  as  many  of  the  old-fashioned  open 
cars  into  the  new  style.  The  car  is  said  to  have 
the  advantage  over  the  ordinary  closed  car  that  it 
will  seat  50  passengers,  while  the  old  will  seat  but 
26  people.  "I  hope  by  this  car,"  said  President 
Johnson,  "to  double  our  carrying  capacity  in  the 
winter  time,  wdiile  giving  passengers  more  room. 
I  shall  have  300  of  these  cars  ready  for  the  winter 
traffic."  The  car  is  heated  in  winter  by  electric 
heaters  under  the  cross  seats. 

A  mortgage  for  $1,500,000,  executed  by  the  New 
York  and  North  Shore  Railroad  company,  was 
filed  in  the  office  of  the  clerk  of  Queens  County  at 
Jamaica,  L.  I.,  on  Thursday.  The  mortgage  names 
the  New  York  Security  and  Trust  company  as 
trustee  to  secure  the  payment  of  1,500  30-year  gold 
bonds  of  the  denomination  of  $1,000  each.  The 
New  York  and  North  Shore  Railroad  company  is  a 
new  corporation,  organized  by  the  managers  of  the 
New  York  and  Queens  County  Trolley  company, 
which  owns  the  trolley  lines  in  Long  Island  City. 
The  money  accruing  from  the  sale  of  the  mortgage 
bonds  will  be  used  for  the  purpose  of  building  a 
trolley  road  from  the  terminus  of  the  New  York 
and  Queens  County  road  at  Calvary  Cemetery 
through  the  town  of  Flushing  to  Flushing  village. 
The  company  also  proposes  to  build  an  extension 
from  Flushing  to  Whitestone,  and  from  that  place 
on  to  Bayside  and  Manhasset.  The  corporation 
claims  to  have  all  the  necessary  franchises,  and  will 
commence  operations  just  as  soon  as  it  receives  a 
permit  from  the  state  railroad  commisisoners.  The 
plan  is  to  create  a  trolley  system  with  transfers 
throughout  Queens  County. 

William  J.  Landy,  a  telegraph  operator,  com- 
mitted suicide  on  Friday  night  in  the  Western  Union 
building  by  shooting  himself.  Landy  had  been 
in  the  employment  of  the  Western  Union  company 
for  35  years.  He  was  considered  one  of  the  besf 
telegraph  operators  in  this  city.  For  18  years  he 
operated  the  Pittsburg  wire  at  this  end.  He  was 
frequently  suspended  because  of  irregular  habits, 
but  always  managed  to  get  back  until  last  week, 
when  he  was  finally  dismissed  from  the  service. 

Mr.  Orr  again  presents  his  compliments  to  Mr. 
Gould  in  the  rapid-transit  controversy  and  states 
that  the  commissioners  will  not  recede  from  their 
position  that  the  West  street  route,  if  accepted 
^lone,  shall  pay  a  rental  of  five  per  cent,  of  the 
gross  receipts.  Mr.  Orr  concludes  his  letter  thus: 
"If  your  company  is  not  prepared  to  meet  the 
views  of  the  board  in  respect  to  the  matters  abov^j 
stated,  as  to  which  the  board  has  now  reached  and 
expressed  to  you  its  deliberate  and  final  conclusions, 
it  would  appear  to  be  futile  to  continue  the  present 
negotiation."  M.  S. 


PERSONAL. 

H.  D.  Sloat,  manager  of  the  Postal  Telegraph 
company's  office  in  Kenosha,  Wis.,  has  been  given 
the  management  of  the  company's  office  at  Janes- 
ville.  Wis. 


ELECTRIC  RAILWAYS. 

The  Denver  City  Railroad  company  desires  a 
franchise  necessary  to  enable  it  to  supersede  its 
cable  system  by  electric  traction. 

It  is  announced  that  the  street  railway  of 
St.  Cloud.  Minn.,  will  pass  into  the  hands  of  the 
Benton  Power  and  Traction  company,  a  new  com- 
pany recently  organized.  It  is  now  owned  by  Jared 
How  of  St.  Paul. 

The  Fort  Scott  (Kan.)  Rapid  Transit  company's 
eicclric  road,  operated  by  the  Davenport  (la.)  In- 
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vestment  company,  has  been  sold  to  the  Citizens' 
Railway  company,  composed  of  local  men  and  re- 
cently organized. 

The  United  States  Senate  has  passed  a  bill  author- 
izing the  Eckington  and  Soldiers'  Home  Railroad 
company  to  use  the  underground  conduit  system 
on  its  line.  A  bill  has  also  passed  allowing  the 
Belt  Railway  company  to  use  an  underground  elec- 
tric rystem. 

The  Syracuse  Construction  company  of  Syra- 
cuse, N.  Y.,  is  erecting  new  buildings  in  connection 
with  its  electric-railroad  plant.  The  buildings  con- 
sist of  a  boiler  house  60  by  90  feet,  which  is  an 
all-fireproof  building,  having  steel  framework  cov- 
ered with  corrugated  iron  on  the  sides  and  roof. 
There  is  also  an  engine  room  65  feet  wide  and  80 
feet  long,  having  a  steel  framework  and  brick  sides. 
The  other  building  is  a  car  barn  and  repair  shop.  65 
feet  wide  and  170  feet  long.  This  building  also  has 
steel  framework  construction,  with  corrugated  iron 
sides.  All  these  buildings  have  been  designed  and 
are  Ueing  erected  by  the  Berlin  Iron  Bridge  com- 
pany of  East  Berlin,  Conn. 

Two  corporations,  the  Tokio  Electric  Railway 
company  and  the  Tokio  Electric  Car  Railway  com- 
pany, have  been  organized  for  re-equipping  exist- 
ing horse  car  lines  in  Tokio  and  building  new  lines 
of  electric  railway.  The  former  company  has  at 
present  a  capital  stock  of  $2,500,000  and  will  control 
all  lines  in  the  eastern  half  of  the  city,  aggregating^ 
100  miles  of  track  to  be  built  within  five  years.  It 
will  change  20  miles  of  horse-car  line  to  electricity. 
The  second-named  company  will  operate  the  lines 
in  the  western  portion  of  the  city.  Additional  roads 
aggregating  about  200  miles  will  be  taken  up  by 
each  company  upon  the  completion  of  the  first 
120  miles  by  each.  An  estimate  on  the  first  50  miles 
of  road,  including  the  entire  equipment  of  cars 
and  the  power  station,  is  placed  at  $2,500,000.  A 
central  power  station  will  be  built  on  the  river,  about 
five  miles  from  the  center  of  the  city,  and  power 
will  be  delivered  to  the  trolley  lines  by  eight  trans- 
former stations  placed  at  convenient  points  in  the 
city.  The  streets  are  mainly  60  feet  in  width  and 
the  roads  will  be  double-track.  There  is  also  in 
contemplation  a  suburban  line  between  Tokio  and 
Yokohama,  18  miles  in  length,  paralleling  a  steam 
railroad.  In  nine  other  cities  and  towns  in  Japan 
arrangements  are  being  perfected  for  the  construc- 
tion of  a  sum  total  of  135^.^  miles  of  road. 


TELEPHONE. 


The  Fergus  Falls  Telephone  company  has  been 
granted  a  right-of-w'ay  through  Elizabeth,  Minn. 

A  telephone  line  has  been  put  in  between  Lohr- 
ville,  la.,  and  Eads,  to  connect  with  the  line  to  Lake 
City. 

The  Northwestern  Telephone  Exchange  com- 
pany is  constructing  a  long-distance  line  from  La 
Crosse,  Wis.,  to  Spring  Valley,  Minn. 

The  council  of  Duluth,  Minn.,  has  rejected  the 
application  of  the  American  Telephone  and  Tele- 
graph company  for  a  long-distance  connection  with 
that  city. 

The  Home  Telephone  company.  New  Albany, 
Indiana,  has  purchased  ground  and  will  erect  a 
building  exclusively  for  the  use  of  the  company. 
Preparatory  to  moving  its  exchange,  it  is  putting 
up  considerable  cable,  using  the  terminals  of  the 
Sterling  Electric  company  of  Chicago. 


POWER  TRANSMISSION. 

The  T.  A.  Gillespie  company  is  getting  right  down 
to  work  on  its  contract  to  complete  the  Massena 
power  project.  J.  B.  Walker,  who  was  the  engineer 
in  charge  of  construction  under  the  Lehigh  Con- 
struction company,  has  been  engaged  by  the  Gilles- 
pie company  to  act  in  the  same  capacity,  and  he  has 
arrived  at  Massena.  He  will  first  direct  his  atten- 
tion to  building  the  railroad  bridges.  The  graders 
and  scrapers  have  arrived,  and  have  been  set  to 
work.  Some  of  the  steam  shovels  to  be  iised  will 
be  brought  from  Ogdensburg  by  water. 

Within  a  short  time  the  plant  of  the  Colorado 
Electric  Power  company  will  be  in  operation  and 
furnish  power  and  light  to  the  mines  and  mills  of 
the  Cripple  Creek  district,  transmitting  the  energy 
a  distance  of  about  20  miles.  This  plant  is  one  of 
the  largest  of  its  kind  in  the  Rocky  Mountain  re- 
gion. The  engines  and  generators  are  intended  to 
develop  power  for  a  hundred  plants  of  mining  ma- 
chinery and  as  many  concentrating  plants  and  ore- 
treating  institutions,  besides  furnishing  them  all  with 
light.  The  buildings  cover  about  half  an  acre  of 
ground,  and  in  their  construction  were  used  350,000 
brick.  3,000  perch  of  stone,  1,150  barrels  of  cement, 
120  tons  of  structural  steel  and  a  carload  of  corru- 
gated Iron.  The  boiler  room  is  equipped  with  four 
Heine  boilers  with  a  combined  capacity  of  1,200  de- 
veloped horse  power  and  two  Snow  air  and  circulat- 
ing pumps.  In  the  engine  room  there  are  three  Ham- 
ilton-Corliss engines  of  the  cross-compound  type 
and  three  Westinghouse  three-phase  generators  of 
470  kilowatts  capacity.  Four  Westinghouse  con- 
verters occupy  the  converter  room.  Mr.  H.  R. 
Sterling,  formerly  of  the  Denver  Consolidated 
Electric  company,   is  the  general   manager  for  the 


company  at  Canon  City,  and  C.  H.  Wilson,  at  on-i 
time  first  engineer  on  the  U.  S.  S.  Mirblchcsd,  will 
have  charge  of  the  mrtchincry. 

ELECTRICAL  SECURITIES. 

The  readjustment  of  the  securities  of  the  Nassau 
Electric  Railroad  company  and  the  various  com- 
panies leased  or  controlled  by  it  is  practically  com- 
pleted. 

The  Detroit,  Lake  Shore  and  Mt.  Clemens  Rail- 
way company  has  made  a  mortgage  with  the  New 
York  Security  and  Trust  company  to  cover  an 
equal  amount  of  bonds.  Part  of  the  proceeds  of 
the  bonds  is  to  be  used  in  retiring  the  bond  issue 
of  $260,000.  dated  July  i,  1897.  A  sinking  fund 
is  to  be  created  for  the  payment  of  $5,000  annu- 
ally, after  1901. 

The  North  Shore  Traction  company  reports  gros; 
earnings  for  May  of  $118,055,  a  decrease  of  $1,75.1 
as  compared  with  the  same  month  of  last  year,  and 
net  $47,157.  an  increase  of  $505.  For  the  eight 
months  ended  May  31st  the  gros.s  earnings  wcr.- 
$849,329.  an  increase  of  $28,056  as  compared  with 
the  corresponding  period  of  last  year,  and  net  $303,- 
948,  an  increase  of  $5,560. 

The  New  Orleans  Traction  company  reports 
gross  earnings  for  May  of  $127,290.  an  increase  of 
$5,883  as  compared  with  the  same  month  of  last 
year,  and  net  $52,383.  an  increase  of  $9,757.  For  the 
five  months  ended  May  31st  the  gross  earnings  were 
$568,731.  an  increase  of  $25,646  as  compared  with 
the  corresponding  period  of  last  year,  and  net  $238,- 
802,  an  increase  of  $47,629. 


MISCELLANEOUS. 

The  Green  Bay,  Wis..  Gas  and  Electric  Light 
conipany  has  passed  into  the  hands  of  Sinclair 
Mainland  and  his  brothers. 

There  is  some  talk  of  the  establishment  of  a  De- 
partment of  Electricity  to  be  under  the  government 
of  the  District  of  Columbia.  There  are  large  and 
varied  electrical  interests  in  W^ashington,  and  they  ' 
are  constantly  growing,  so  much  so  that  there  is  a 
frequent  clashing  of  interests,  and  it  is  believed  that 
this  could  be  obviated  by  the  organization  of  a  de- 
partment of  electrical  control,  with  some  compe- 
tent and  trained  person  at  its  head.  The  matter  has 
been  referred  to  the  district  attorney  to  discover 
whether  there  is  any  reason  in  law  why  such  a  de- 
partment should  not  be  formed. 

A  railroad  contemporary  notes  that  the  Baltimore 
and  Ohio  Southwestern  is  the  first  road,  so  far  as 
learned,  to  do  its  passengers  the  ver>'  simple,  but 
very  important,  favor  of  cooling  sleeping  cars  in 
stations  at  night.  At  Cincinnati.  Louisville  and  St. 
Louis  sleeping  cars  are  placed  in  the  stations  at 
10  p.  m.,  not  to  depart  until  after  midnight,  and  in 
order  to  make  them  comfortable  and  cool  16-inch 
rotary  electric  fans  are  placed  in  each  end  of  each 
car,  thus  removing  the  heated  and  impure  air  from 
all  parts  of  the  car.  The  fans  have  been  in  opera- 
tion about  two  weeks,  and  have  been  the  subject 
of  many  favorable  comments  from  passengers. 


TRADE  NEWS. 


Eugene  Munsell  &  Co.,  of  117-119  Lake  street. 
Chicago,  are  sending  to  their  western  customers 
a  neat  blotter,  on  which  are  embossed  the  Cuban 
and  American  flags,  under  which  are  the  words, 
"Victorious  on  Sea  and  Land!'"  The  printed  mat- 
ter beneath  these  words  refers  to  the  rapid  develop- 
ment of  a  great  business  in  a  great  city. 

A  meeting  of  the  shareholders  of  the  Phcenix  Car- 
bon Manufacturing  company  will  be  held  at  the 
office  of  the  compan}^  at  the  corner  of  Broadway 
and  Locust  street  (American  Central  building),  in 
St.  Louis,  on  August  31st.  for  the  purpose  of  con- 
sidering a  proposition  to  increase  the  capital  stock 
of  the  company  from  $160,000  to  $500,000,  and  also 
to  consider  any  other  matter  which  may  properly 
be  brought  before  the  meeting.  Increased  capital 
is  made  necessary  by  the  growing  business  of  this 
flourishing  company. 

The  Ohio  Electric  Specialty  Manufacturing  com- 
pany of  Troy,  O.,  wants  it  known  that  the  Perfection 
dynamo  brush  still  continues  to  be  known  by  the 
old  name,  and  it  points  out  that  improvement  on 
perfection  is  impossible.  This  company  is  the 
original  manufacturer,  it  states,  of  the  style  of  brush 
known  as  "Perfection."  composed  of  leaf  copper, 
wire  gauze  and  graphite.  It  desires  the  Western 
Electrician  to  warn  its  readers  of  "cheap  imitations 
placed  on  the  market  by  irresponsible  parties,"  and 
says  that  It  is  having  a  greater  rush  of  business  than 
it  ever  experienced  before. 


BUSINESS. 


Since  its  consolidation  with  the  American  Rheo- 
stat company,  the  Cutler-Hammer  Manufacturing- 
company  of  Chicago  has  been  working  overtime 
to  fill  its  orders  promptly.  The  foreign  trade  of 
the  company  is  large,  and  if  the  business  continues 
tc  increase  xhe  conipany  will  be  obliged  to  seek 
larger  quarters. 

The  boats  of  the  Detroit  and  Cleveland  Naviga- 
tion company  give  opportunity  of  A  delightful  cruise 
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up  the  great  lakes.  The  prices  for  fare,  meals  ami 
bcrtlis  are  reasonable.  An  attractive  illustrated 
pamphlet  is  sent  for  two  cents  by  A.  A.  Schantz. 
the  general  passenger  agent,  Detroit,  Mich. 

Ever\'  spring  and  summer  season  brings  the  ad- 
vent of  a  number  of  new  devices  for  hghtning  pro- 
tection. Many  of  these  are  on  the  market  for  only 
one  season  and  are  then  not  heard  from  again. 
It  is  probably  this  fact  that  gives  the  Electric 
Appliance  company  great  satisfaction  in  calling  at- 
tention to  the  swinging-ball  lightning  arrester,  which 
has  now  been  on  the  market  lor  nearly  10  years 
with  uniformly  successful  results.  It  is  made  in 
practically  the  same  way  to-day  as  when  first  put 
on  the  market,  showing  that  the  inventor  evidently 


succeeded  in  producing  a  satisfactory  device.  The 
Electric  Appliance  company,  as  general  western 
agent  for  this  lightning  arrester,  carries  a  large 
stock  in  Chicago,  and  reports  that  each  year  brings 
an   increased   sale  of  this   specialty. . 

The  Mica  Insulator  company  of  New  York  and 
Chicago,  reports  a  gratifying  demand  for  its 
micanite  segments  for  electric-light  and  power  gen- 
erators. Some  heavy  orders  are  being  executed 
at  the  factory  in  Schenectady.  N.  Y.  Many  of  the 
large  generators  now  under  construction  have  for 
their  commutator  insulation  micanite.  The  heavy- 
increase  of  the  company's  business  during  the  last 
few"  months  is  largely  due  to  the  improved  process 
of   manufacturing   a    perfect    commutator    segment. 


This  company  ofJers  to  send  free  to  any  machinery 
builder  or  electrical  repair  concern  a  set  for  any 
one  of  the  smaller  machines  free  of  expense.  Those 
interested  in  the  economical  insulation  of  electrical 
machinery  will  do  well  to  write  the  company  at  its 
oiSce,  either  in  New  York  or  Chicago. 

The  Warren-Medbery  company  has  about  com- 
pleted the  addition  to  its  new  works  at  Sandy  Hill. 
N.  \.,  and  is  now  setting  up  some  very'hea^-y 
machinery  to  be  used  in  the  manufacture  of  in- 
ductor alternators.  The  sale  of  these  machines  is 
rapidly  increasing,  and  the  works  are  running  to 
their  utmost  capacitj-.  The  line  of  knife  switches 
manufactured  by  the  company  is  very  extensive,  and 
the  demand  is  improving. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


606,199.  Instrument  for  Calking  Ships.  Warren 
P.  Freeman,  New  York,  N.  Y.  Application 
filed  June  22,  1S97. 

The  reciprocating  tool-holder  of  tliJs  calkine  device  is 
operated  by  an  electric  motor  having  two  armatures.  It  is 
mounted  on  the  motor  shaft  between  ihe  armatores.  and  is 
geared  to  have  a  rapid  reciprocating  motion. 

606.208.  Transformer  Box  and  Hanger.  Ludwig 
Gutmann,  Peoria.  III.  Application  filed  No- 
vember 22.    1897. 

A  device  for  suspending  transformer  boxes  is  described. 


so.  606,342. 

6c6,279.  Electro-mechanical  Musical  Instrument. 
George  H.  Davis.  New  York,  N.  Y.  Appli- 
cation filed  Maj-  i,   1896. 

Essential  features  are  a  continuously  rotating  fiictioo 
drum,  a  vertically  movable  striker  rod  arranged  in  close 
proximiij-  to  the  friction  drum  and  an  armature  connected 
thereto,  the  striker  rod  being  arranged  to  engage  and  actu- 
ate a  sounding  device  when  raised,  an  electromagnet  dis- 
posed opposite  the  armature  and  operating. when  energized, 
to  draw  the  striker  rod  into  frictional  engagement  with  the 
rotating  friction  drum,  ana  means  for  automatically  mak- 
inrt  and  breaking  the  magnet  circuit  at  predetermined  in- 
tervals. 

606,285.  Telephone  System.  Wictor  A.  Gustalson, 
Joliet,  111.  Application  filed  August  13.  1S96. 
Renewed  January  11,  1898. 

The  telephone  transmitter  is  supported  by  means  of  a 
pivoted  arm  and  adapted  to  be  turned  out  of  or  into  serv- 
ice, and  adapted  when  turned  out  of  ser\'ice  to  automatic- 
ally break  the  primary  telephonic  circuit,  and  make  the 
bell-call  circuit,  and  when  turned  into  service  to  automat- 
ically make  the  primary  circuit  and  break  the  bell-call 
circuit. 

606.312.  Electric  Igniter  for  Gas  Engines.  Arnold 
J.  Tackle.  Oakland,  Cal.  Application  filed  Oc- 
tober 5,  1897. 

A  bushing  extends  into  the  cylinder  or  combustion  cham- 
ber through  which  a  stem  actuated  by  some  moving  part  of 
the  engine  passes,  carrv-ing  upon  its  inner  end  an  electrode 
connected  to  one  terminal  of  an  electric  circuit,  a  spring- 
controlled  stem  having  a  bar  coining  in  contact  with  yield- 
ing pins  rigidly  fastened  to  Us  outer  end,  passing  into  cyl- 
inder or  combustion  chamber  through  a  sleeve  mounted 
in  an  insulated  bushing  and  carrying  upon  its  inner  end  an 
electrode  for  yielding  engagement  -with  the  first-mentioned 
electrode,  which  may  travel  in  either  direction  and  being 
coLnecied  with  the  other  terminal  of  the  electric  circuit. 


Issued  June  28,  iSgS 

606,342.  Apparatus  for  Welding,  Brazing  and  Sol- 
dering hy  Electricit.v.  Albert  Hirsch,  Berlin. 
Germany.  Application  filed  December  21,  1897. 
Patented  in  England  October  16,  1895. 

A  hand-tool  having  carbon  holders  for  welding  by  the 
electric  arc  is  described.  It  is  suitably  insulated  and  pro- 
vided with  mechanism  for  striking  and  regulating  the  arc. 

0:£.ZS6.  Electrical  Sign.  Mortimer  Norden,  New 
York,  N.  Y.    Application  filed  April  12,  1897. 

The  combination  with  a  monogram  of  electric  lamps  and 
circuit  connections  to  and  from  the  same,  of  bars  and 
spring  contacts  carried  by  the  bars,  a  shaft,  heads,  letter 
bars  and  contacts  upon  the  letter  bars  end  means  for  re- 
volving the  same  and  closing  the  circuits  to  the  eleciric 
lamps  by  the  pins  acting  upon  the  pairs  of  contact  springs, 
a  segment  bar  and  contact  brush  in  the  main  circuit  for 
closing  the  circuit  through  the  spring  contacts  and  for 
breaking  such  circnitwhen  the  segment  separates  from  the 
contact  brush. 

f)f.6.369.  Current  Indicator.  Thomas  W.  Varley. 
New  York,  N.  Y.    Application  filed  July  2,  1897. 

The  combination  with  two  astatic  needles  and  a  pivotal 
support,  of  a  connection  between  the  needles  extending 
laterally,  an  arm  for  indicating  the  extent  of  movement 
and  a  case  or  support  for  ihe  pivot  open  between  the  as- 
tatic needles  for  allowing  the  ammeter  to  be  applied  with 
Ihe  needles  at  the  opposite  sides  of  a  stationary  conduc- 
tor. 

606.386.  Gas  Engine.  Thomas  H.  Hicks.  Fort 
Wayne,  Ind.  Application  filed  November  29. 
1S95. 

One  claim  describes  the  combination  with  a  power-pro- 
ducing engine  of  two  sets  of  electromagnetic  devices  for 
controlling  the  speed  of  the  eneine.  an  electrical  work- 
circuit,  and  a  supplemental  series  coil  arranged  in  linear 
series  with  the  work-circuit,  this  series  coil  acting  in  com- 
bination with  the  electromagnetic  devices  in  controlling 
the  speed  of  engine. 

606,405.  Alarm  System.  Clyde  Coleman.  Chicago. 
111.     Application  filed  September  3,  1897. 

This  invention  is  right  up  to  date.  The  vault  or  other 
inclosure  to  be  protected  is  provided  v;iih  .-•.  Hertzian  wave 
transmitter,  capable  of  transmitting  vibrations  to  a  dis- 
tance through  the  intervening  media.  An  alarm  system 
actuates  this  transmitter  when  an  attempt  is  made  to  enter 
the  vault.  Then  a  Hertzian  wave  receiver  placed  at  the 
alarm  station  responds  to  the  waves  or  vibrations  pro- 
duced by  the  transmitter  and  actuates  a  signal  device. 

606,407,  Dynamo-electric  Machine.  Robert  S. 
Dobbie,  Jersey  City,  N.  J.  Application  filed 
June  6,   1892. 

An  outside  switch  or  series  of  coniact  points  is  so  ar- 
ranged that  a  dynamo  having  two  or  more  pairs  of  pole- 
pieces  can  be  made  bipolar  or  multipolar  at  will, 

0c6.449.  Telegraph  Instrument.  James  L.  Cutler, 
Cincinnali,  Ohio.  Application  filed  October  18, 
1897. 

A  magnet  comprising  a  core,  a  coil  wound  thereon  and  a 
soft-troQ  bar  connected  at  its  central  part  to  one  end  of  the 
core  and  h^vngiis  ends  bent  to  form  arms  extending  along 
opposite  sides  of  the  coil  with  their  escremiiies  adjacent 
to  the  free  end  of  the  core,  in  combination  with  an  arma- 
ture lever  located  in  the  held  of  the  magnet  pivoted  on  one 
of  the  aims  and  extending  in  line  with  the  free  ends  of  the 
aims  and  core. 


Telegraph.     Byron    A.    Brooks. 
Y.     Application  filed  January  20, 


606.329.  Printing 
Brooklvn,  N. 
1894- 

In  a  printing  telegraph,  a  combined  transmitter  and  dis- 
tiibuter,  comprising  a  continuously  revolving  shaft,  a  set 
of  key  levers,  a  circuit  changer  or  changers  and  mechanism 
between  ihe  levers  and  shaft  whereby  the  depression  of 
any  key  changes  the  circuit  to  send  an  impulse  over  the 
line  after  a  predetermined  time  corresponding  to  the  key. 

606.330.  Electro-hydrostatic  Automatic  Car  Brake. 
Jules  Buchel  and  Frank  McGloin.  New  Orleans. 
La.     Application  filed  May  22,  1897. 

One  claim  reads:  In  an  automatic  car  brake  a  closed 
liquid  circuit,  a  pomp  for  circulating  the  liquid,  a  connec- 
tion leading  to  the  brake  cylinder,  a  controlling  valve  in 
the  liquid  circuit,  a  weight  tending  to  keep  the  valve 
closed,  an  electromagnet  operating  said  weight  and  means 
for  making  or  breaking  the  electrical  circuit  whereby  the 
valve  will  be  closed  or  allowed  to  open. 


NO.    606,560. 

606.450.  Railway  Signaling  System.  Charles  H. 
Davis.  New  York,  N.  Y.  Application  filed  De- 
cember 29,  1897. 

One  claim  describes  a  single  series  of  signal  devices, 
each  having  a  safety  signal  and  a  danger  signal,  means  for 
actuating  the  signals  to  cause  them  10  be  displayed,  a  lock- 
ing device  engaging  with  this  actuating  device  and  circuit- 
closing  devices  controlled  by  it  also,  an  electromagnet  con- 
trolling the  locking  device  and  circuit  connections. 

606.526.  Secondary  Voltaic  Battery,  Ludwig  Ep- 
stein. London.  England,  Application  filed  De- 
cember 28.  1S95.  Patented  in  France  Decem- 
ber 21,   1894;   in    England   December  21,    1895; 


in  Belgium  December  21,  1895;  iii  Canada  Jan- 
uary 15,  1896,  and  in  Italy  Januao'  23.  1896. 

In  a  secondary  voltaic  cell  having  negative  plates  in  which 
lead  oxide  is  the  active  material  and  positive  plates  coated 
with  amalgam  of  mercury  and  zinc,  troughs  in  which  the 
positive  plates  rest  and  in  which  the  mercur\- is  placed. 
and  casings  for  the  negative  plates  formed  of  porous  non- 
conducting material  inclosed  between  walls  which  surround 
the  lower  part  of  the  plate,  the  walls  having  perforations 
except  in  their  lower  portions. 

(>o6.549.  Portable  Electric  Drill.  Ernest  Holmes. 
London,  England,  Application  filed  November 
18.  1897.     Patented  in  England  June  26,  1896. 

A  portable  electromagnetic  drill  is  described. 

606,560.  Regulation  of  Rotary-transformer  Direct- 
current  Electromotive  Force.  Benjamin  G. 
Lamme.  Pittsburg.  Pa.  Application  filed  Feb- 
ruary 10.  1S9S. 


NO.  606,605. 

The  combination  with  a  stationary  transformer  having 
means  for  varying  the  electromotive  force  supplied  by  its 
secondary,  of  a  rotary  transformer  receiving  current  from 
the  transformer  secondary,  one  or  more  choke-coils,  means 
for  connecting  the  same  in  the  secondar.^  circuit  and  means 
for  varying  the  field-magnet  excitation  of  the  rotary  trans- 
former, whereby  a  wide  variation  of  potential  at  the  direct- 
current  terminals  may  be  secured, 

606,562.  Push-button.  Frederick  J.  List,  Chelsea, 
Mass.     Application  filed  November  5,   1897. 

A  circuit-closer  consisting  of  an  escutcheon  provided  on 
its  inner  face  with  a  chamber  and  a  cross-bar  forming  a 
contact-point,  a  push-button  extending  through  the  es- 
cutcheon and  having  its  inner  end  broadened  or  formed 
into  a  disk,  the  wire  forming  the  other  electrode  being 
coiled  around  and  upon  the  disk. 

606,589,  System  of  Electrical  Distribution.  Charles 
F.  Scott  and  Benjamin  G.  Lamme.  Pittsburg, 
Pa.     Application   filed  January  28,    1897. 

A  system  of  electrical  distiibution  comprising  an  alter- 
nating-current-supply circuit,  one  or  more  direct-current 
motors,  a  rotary  transformer  taking  alternating  current 
from  the  supply-circn't  and  supplying  direct  current  to  the 
motor  or  motors  and  means  for  varying  the  alternating- 
current  electromotive  force  supplied  to  the  rotar>-  trans- 
former and  thereby  varying  the  direct-current  electromo- 
tive force  and  consequently  the  speed  of  the  motors. 

606,605.  Electric  Motor.  Jonathan  G.  Truman, 
Lemon  City,  Fla.  Application  filed  January  10, 
1894- 

The  third  claim  is  given:  In  an  electric  magnetic  motor 
the  combination  with  vibratory  armature,  electromagnets 
positioned  on  opposite  sides  of  the  same,  a  series  of  plates, 
the  plates  of  each  series  being  alternately  connected,  the 
opposite  end  plates  being  attached  to  the  armature  and  to 
the  magnets,  a  switch  operated  by  the  vibratory  armature 
to  alternately  make  and  break  circuits,  and  an  tlectric  gen- 
erator or  battery. 

Ch:»6,620.  System  for  Electrical  Communication. 
Alexander  T.  Brown.  Syracuse,  N.  Y.  Appli- 
cation filed  April  9,   1S96. 

A  party-line  system  comprising  a  metallic  circuit,  one  or 
more  stations  having  responsive  devices  in  the  metallic 
circuit,  two  or  more  stations  each  having  a  ground-tap  and 
a  responsive  device  therein,  a  source  of  electrical  energy 
with  an  optional  ground-tap,  placeable  in  that  branch  of 
the  metallic  circuit  which  connects  the  junction  points  of 
the  first  and  last  ground  taps  and  includes  the  responsive 
device  of  the  station  or  stations  first  specified,  and  tele- 
phonic devices  at  each  station  placeable  in  the  metallic 
circuit. 

606,630.  Alternating-current  Motor-meter.  Julius 
A.  MoUinger  and  Karl  Kurda,  Nuremberg,  Ger- 
many.    Application  filed   December  27.   1897. 

This  meter  has  a  shunt-field  consisting  of  two  inductive- 
resistance  coils  placed  in  series  with  the  coil  of  a  choking 
device,  the  core  or  cores  of  the  shunt-fieid  magnet  being 
constructed  of  thick  sheet-iron,  cast-iron  plate,  steel-plate 
or  solid  iron,  and  the  core  of  the  choking  device  of  thin 
subdvided  well-isolated  sheet-iron. 
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Bending  Heavy  Rails. 

Willi  the  introduction  of  electricity  upon  street 
railways,  especially  in  the  larger  cities,  and  the  con- 
sequent improvement  in  road-bed  construction  made 
necessary  by  the  heavier  equipment  used  and  the 
higher  speeds  attained,  the  adoption  of  heavier 
rails  has  become  necessary,  and  the  difficulty  of  mak- 
ing curves  for  street  corners  has  correspondingly  in- 
creased. On  the  old  street  railways,  where  com- 
paratively light  rails  were  used,  curves  were  made 
with  a  plunger,  which  was  a  modification  of  a  sys- 
tem borrowed  from  steam-railroad  practice.  This 
method  was  unsatisfactory,  however,  as  it  involved 
considerable  expense  and  delay,  and  did  not  fully 
meet  the  requirements.  It  was  impossible  to  obtain 
a  true  curve  where  these  pld  methods  were  em- 
ployed, as  the  bend  in  the  rail  was  really  a  succession 
of  irregular  kinks  produced  by  the  force  of  the  re- 
peated thrusts  administered   by  the  plunger. 

Modern  street-railway  practice  demanded  that 
immediate  attention  be  given  this  matter,  as  it  soon 
became  evident  that  motor 
equipments  were  ::eriously 
affected  by  the  jolting  due 
to  the  irregularity  in  the 
curves  over  which  they 
operated,  and  the  multi- 
plicity of  curves  in  large 
street-railway  system  con- 
sequently made  this  sub- 
ject an  important  feature 
in  first  cost,  maintainanco 
and  operation.  These 
considerations  i  n  d  u  c  ed 
Mr.  C.  E.  Moore,  the 
master  mechanic  of  the 
Chicago  City  Railway 
company,  to  undertake  a 
series  of  experiments  that 
resulted  in  the  develop- 
ment of  an  entirely  new 
system  of  bending  rails 
and  the  building  of  a  ma- 
chine for  this  purpose. 
The  apparatus  and  its  use 
are  illustrated  in  the  ac- 
companying cuts.  The 
picture  on  this  page  (Fig. 
i)  is  a  half-tone  reproduc- 
tion of  a  photograph  of 
the  machine  in  operation 
in  the  shops  of  the  rail- 
way company  on  Dear- 
b  o  r  n  street,  between 
Twentieth  and  Twenty- 
first  streets.  The  photo- 
graph was  taken  while  a 
seven-inch  go-pound 
rail  was  being  passed 
through  the  machine. 
The  line  drawing  (Fig.  2) 
on  page  30  shows  the  de- 
tails of  construction  of 
the  machine  and  the  foun- 
dation, the  arrangement 
of  the  jack-shaft  and  gear- 
ing and  the  method  of  ap- 
plication of  power. 

The  machine  itself  com- 
prises one  casting  weigh- 
ing approximately  four  tons  and  consisting  of  a 
frame  containing  three  rolls  so  arranged  that  a  rail 
is  bent  in  passing  through.  The  machine  is  pivoted 
on  a  vertical  driving  shaft,  and  its  position  on  the 
floor  can  be  shifted  when  necessary.  In  turning  out 
certain  curves  it  was  found  that  the  rails  would 
strike  the  supporting  columns  of  the  building  if  the 
machine  remained  stationary,  and  therefore  it  was 
deemed  advisable  to  provide  for  swinging  it  on  the 
vertical  shaft.  This  will  not  interfere  with  the  opera- 
tion of  the  machine  in  any  way,  as  there  is  only  one 
driving  roll  and  this  is  feathered  on  the  vertical 
shaft.  The  upper  bearing  of  this  roll,  which  can  be 
seen  at  the  right  in  Fig.  i,  is  in  a  cap  which  is  bolted 
to  the  frame  of  the  machine.  The  other  rolls  are 
idlers.  One  is  prominently  shown  in  the  cut  and  the 
other  can  be  detected  through  the  opening  in  the 
top  of  the  machine. 

In  operation  the  rail  passes  between  the  driving 
roll  and  the  idlers,  the  three  being  located  so  as  to 
form  an  isosceles  triangle.  The  two  idle  rolls  have 
bearings  in  two  jaws  which  are  moved  horizontally 
in  guides  with  the  frame.  For  the  adjustment  of 
each  of  the  jaws  there  are  two  ihree-inch,  square, 
threaded  screws,  each  of  which  turns  in  a  large  brass 
nut  which  is  a  bushing  through  the  frame  casting. 
Any  desired  curve  can  be  obtained  by  adjusting  the 
position  of  these  two  idle  rolls  with  reference  to  the 


driver  or  fixed  roll.  The  shaft  for  each  idle  roll 
has  only  a  half  bearing,  and  can  be  easily  removed 
by  pushing  the  jaw  to  the  inner  end  of  the  guide  and 
removing  a  pin.  When  it  is  desired  to  change  the 
rolls  the  nuts  are  removed  and  the  cap  lifted  off  and 
the  entire  mechanism  is  thus  accessible.  The  roll; 
are  made  of  cast  iron  and  weigh  about  300  pounds 
each.  They  are  turned  up  to  tit  the  outline  of  the 
lail.  Three  sizes  are  employed  at  present,  the  larg- 
est being  for  seven-inch  90-pound  rails.  It  should 
be  mentioned,  however,  that  in  building  this 
machine  provision  was  made  for  the  future,  so  that 
if  necessary  12-inch  rails  may  be  bent  by  merely 
substituting  larger  rolls  and  without  changing  the 
machine  itself  in  any  particular. 

The  foundation  for  the  machine  is  substantially 
constructed  of  concrete  and  rails.  The  driving 
mechanism  occupies  a  pit  or  basement  under  the 
machine,  as  shown  in  Fig.  2.  It  will  be  noticed 
that  the  vertical  shaft  on  which  the  driving  roll  is 
fixed  is  driven  by  gearing.     Power  is  conveyed  by 


out  17  perfectly  curved  rails  in  eight  hours,  three 

mtn  being  employed  at  a  cost  of  $4. 

Since  then  plans  have  been  perfected  for  the  intro- 
duction of  pneumatic  hoists  for  unloading  and  han- 
dling the  rails,  which  will  not  only  reduce  the  cost  of 
the  process  still  further,  but  will  greatly  facilitate 
the  work.  When  the  rails  are  brought  into  the  shop 
they  will  be  lifted  from  the  car  and  taken  to  the  cut- 
ting machine,  where  they  will  be  trimmed  to  the  re- 
quired length.  They  will  then  be  conveyed  to  the 
bending  machine,  and  after  being  given  the  desired 
curve  they  will  be  reloaded  and  transported  to  their 
destination.  Those  who  have  had  experience  in  this 
class  of  work  will  appreciate  the  saving  of  labor 
and  annoyance  effected  by  the  change. 

Before  the  machine  was  put  into  operation  there 
was  considerable  speculation  as  to  whether  the  rails 
would  be  carried  through  unassisted,  or  whether 
they  would  have  to  be  forced  through.  In  practice 
it  was  found  that  no  assistance  would  be  required, 
the  power  exerted  by  the  driving  roll  being  suffi- 
cient. It  was  noticed 
upon  examining  the  rolls 
after  the  first  rail  was 
passed  through  that  the 
name  of  the  railmaker  had 
been  impre-ssed  upon  the 
rolls.  This  will  furnish 
some  idea  of  the  force  em- 
ployed in  the  operation, 
Mr.  Moore  is  contem- 
plating a  series  of  tests 
to  determine  the  strains 
to  which  the  rolls  are 
subjected  during  the  pro- 
cess. 


FIG.     I.       BENDING    HEAVY    RAILS. 

a  shaft  upon  which  there  are  three  pulleys  at  the 
left,  as  indicated  in  the  cut.  The  middle  pulley  is 
keyed  to  the  shaft  and  the  two  outer  pulleys  run 
loose.  Two  belts  run  from  the  shop  shafting,  one 
straight  and  the  other  twisted,  so  that  by  the  use  of 
the  belt  shifters  the  machine  can  be  run  either  for- 
ward or  back.  The  small  bevel  gear  shown  in  Fig. 
2  at  the  end  of  the  pulley  shaft  meshes  with  the  gear 
on  the  vertical  shaft,  which  reduces  the  speed  to  one- 
third.  This  arrangement  is  an  important  feature, 
as  with  the  jaws  fixed  in  one  position  the  rail  will 
pass  through  and  be  an  arc  of  a  true  circle,  but  by 
adjusting  the  idlers  and  running  the  rail  forward  and 
back  any  desired  curve  can  be  obtained.  A  com- 
pound curve  can  be  made  by  the  substitution  of  an- 
other set  of  rolls. 

The  machine  takes  12  horse  power  to  operate 
it,  and  curves  a  90-pound  rail  at  the  rate  of  40 
feet  a  minute.  Formerly  it  required  nine  men  four 
hours  to  bend  one  90-pound  rail,  and  the  pro- 
cess was  both  tedious  and  laborious.  The  cost  of 
bending  curves  has.  been  reduced  from  13  cents  to 
one  cent  a  foot.  At  the  present  time  the  Chicago 
City  Railway  company  is  engaged  in  construction 
work  that  includes  50  curves.  To  bend  the  rails  for 
this  job  would  require  nine  men  Soo  hours  and 
would  entail  an  expense  of  $1,200  for  labor.  The 
first  time  the  bending  machine  was  used  it  turned 


Flywheel  Explosion. 

The  general  rule  that 
proof  of  an  accident  is 
not  of  itself  proof  of  neg- 
ligence, admits  of  some 
exceptions,  but  the  Third 
Appellate  Division  of  the 
Supreme  Court  of  New 
York  holds  in  the  recent 
case  of  Piehl  against  the 
Albany  Railway  company 
that  the  rule  and  none  of 
the  exceptions  to  it  ap- 
plies to  the  bursting  of  a 
flywheel.  In  this  case  a 
fragment  of  the  w^heel 
killed  a  person  across  the 
street.  The  wheel  had 
been  purchased  fi:om  the 
manufacturers  and  had 
been  used  in  generating 
electricity  for  the  opera- 
tion of  street  cars  for  two 
years  before  the  explo- 
sion. 

The  court,  in  explaining 
its  ruling,  said  that  such 
are  the  limitations  upon 
human  foresight  that 
every  reasonable  care  does 
not  always  prevent  acci- 
dents, and  that  such  is 
'the  nature  of  steam  and  electricity  and  of  the 
engines  by  or  upon  which  they  operate,  that. 
when  such  an  explosion  as  this  occurs,  its 
experience,  or  even  expert  experience,  is  not  suffi- 
ciently uniform  to  justify  the  presumption  that  neg- 
ligence is  the  cause.  Nor  does  the  court  consider 
that  the  evidence  tended  to  show  that  the  operation 
of  the  engine  and  fly-wheel  in  question  alone,  or  in 
connection  with  all  the  other  operations  within  the 
power  house,  constituted  a  nuisance,  though  it  ad- 
mits that  it  was  quite  possible  that  the  noise  of  the 
machinery,  the  vibrations  they  caused  and  the  oc- 
casional flashing  of  electricity  may  have  been  an 
annoyance  to  the  next-door  neighbors.  Neither 
does  it  think  that  the  noise,  vibrations  and  flashing 
tended  to  show  that  the  flywheel  was  in  danger  of 
bursting.  It  also  insists  that  it  must  be  made  to 
appear  to  a'reasonable  probability  that  the  presence 
of  an  electrical  engineer  would  have  saved  the  fly- 
wheel, before  it  could  say  that  this  injury  came 
about  through  his  absence. 

There  have  been  several  accidents  of  this  kind 
in  different  parts  of  the  country  and  much  interest 
■will  therefore  attach  to  the  opinion  of  the  New  York 
tribunal,  as  its  decision  will  doubtless  be  accepted 
as  authoritative  in  disposing  of  claims  for  damages 
where  the  conditions  are  the  same  as  in  the  Albany 
case. 
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International  Electric  Railway. 

Tlie  Niagara  Falls  Park  and  River  Railway  corn- 
is  now  running  cars  across  the  upper  new  steel  arch 
bridge  at  Niagara  Falls.  This  is  the  first  interna- 
tional electric  railway  between  the  United  States 
and  the  Dominion  of  Canada.  The  Niagara  Falls 
Park  and  River  Railway  company  controls  and 
operates  the  trolley  line  along  the  Niagara  River 
bank  on  the  Canadian  side.  By  establishing  a  con- 
nection with  the  New  York  state  side  the  manage- 
ment of  the  road  shows  that  it  is  enterprising  and 
awake  to  the  necessities  of  the  Niagara  situation. 
The  great  crowds  of  people  who  visit  the  Falls 
alight  from  their  trains  on  the  New  York  state  side 


citizens  have  to  pay  an  extra  five  cents.  This  is 
because  the  bridge  toll  to  residents  is  slightly  lower 
than  to  strangers.  It  is  believed  that  the  opening 
of  the  bridge  line  is  another  link  in  the  prospective 
belt  line  around  the  gorge  from  the  Falls  to  Lew- 
Iston. 


Proposed  Standard    Diagrams  of  Elec- 
trical Apparatus.^ 

Bv  Prof.   Andrew  Jamieson. 

You  were  kind  enough  to  send  me  a  copy  of  the 
V/estern  Electrician  and  of  Electricity,  both  of 
America,  containing  reports  of  a  committee  of  the 
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of  the  river,  and  usually  proceed  to  Prospect  Park, 
from  which  they  diverge  in  all  directions.  The  new 
connection  of  the  Niagara  Falls  Park  and  River  rail- 
way brings  cars  close  to  the  gates  of  Prospect  Park, 
where  they  will  be  able  to  load  thousands  of  pas- 
sengers for  the  trip  along  the  Canadian  side,  thus 
diverting  considerable  travel  from  the  channels  on 
the  New  York  state  side  of  the  river. 

The  line  across  the  bridge  was  opened  on  the 
evening  of  Thursday,  June  30th.  The  first  car  to 
make  the  crossing  was  No.  19,  in  charge  of  Con- 
ductor John  Barker  and  Motorman  R.  W.  Murray. 
It  was  about  7  p.  m.  when  the  car  ran  through  the 
switch  from  the  main  line  onto  the  bridge  track. 
It  was  boarded  by  J.  C.  Rotheiy,  superintendent 
of  the  road.  Manager  Phillips  of  the  road,  S.  J. 
Smythe,  president  of  the  bridge  company,  J.  M. 
Bostwick.  treasurer  of  the  same  company,  R.  S. 
Buck,  engineer.  Superintendent  Dill  and  John  Houp, 
foreman.  The  press  was  also  represented.  The 
track  was  found  to  be  especially  smooth  and  well 


Chicago  Electrical  association  for  February,  189S, 
wherein  it  was  stated: 

"The  time  has  arrived  when  the  diagrammatic 
illustration  of  electrical  apparatus  should  be  reduced 
to  an  art.  A  uniform  code  should  be  established 
containing  a  diagram  for  each  piece  of  apparatus, 
each  diagram  being  at  once  simple  and.  so  far  as 
possible,  suggestive  of  the  particular  piece  of  ap- 
paratus which  it  is  designed  to  represent." 

"A  decided  improvement  has  been  made  in  this 
direction  during  the  last  few  years,  yet  at  the  present 
time  the  system  is  far  from  perfect.  Its  develop- 
ment has  suffered  through  a  lack  of  unity  among 
the  various  makers  of  these  diagrams." 

"The  electrical  divisions  in  the  Patent  Office  have 
done  more  toward  the  development  of  this  art  than 
any  other  one  agency.  Often  in  a  drawing  accom- 
panying an  application  for  a  patent,  when  a  circle 
was  used  to  represent  a  battery,  and  another  circle 
exactly  like  it  to  represent  a  dynamo,  and  still  an- 
other,   differing     in    no    respect,    representing    the 
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laid,  while  the  view  from  the  car,  as  it  sped  across 
the  arch,  was  all  that  could  be  desired.  Passing  in 
full  view  of  the  great  cataract,  the  scene  was  unex- 
celled, while  the  view  down  the  gorge  was  equally 
delightful.  It  was  pi-onounced  unrivaled  by  any 
t';olley  trip  at  Niagara. 

The  car  was  put  into  regular  service  that  evening, 
and  has  since  been  making  regular  trips,  its  patron- 
age being  all  that  could  be  desired.  The  line  will 
be  double-tracked,  but  only  one  track  has  been  laid 
so  far.  the  one  rail  of  the  second  being  in  position. 
However,  it  will  not  be  long  before''  both  tracks 
are  in  use.  At  present  a  stranger's  ticket  across 
the  bridge  eoatitJes   him   to   ride   cm  the  cars,   but 


ground,  the  drawing  was  necessarily  confusing,  and 
was  followed  with  difficulty,  if  at  all.  In  such  cases 
it  has  not  been  infrequent  for  the  Patent  Office  to 
suggest  to  the  inventor  or  his  attorney  that  he  sub- 
mit a  new  drawing,  using  a  certain  adopted  form 
or  diagram  to  represent  his  battery  and  another  to 
represent  his  dynamo,  and  so  on.  In  this  way,  and 
with  the  well-directed  efforts  of  a  number  of  patent 
attorneys,  a  great  improvement  has  been  made. 
These  diagrams  are  to  further  assist  in  this  direc- 
tion." 
Then  follow  some  55  diagrams  of  electrical   ap- 

I:    From  the  Electrical  Reviefw,  London. 


paratus  with  an  explanation  thereof.  I  have  looked 
over  these  diagrams,  and  have  read  the  remarks 
as  published  in  the  American  papers,  and  herewith 
offer  some  suggestions  for  improvement  in  the  pro- 
posed figures.  I  do  so  from  ha\ing  taken  a  special 
interest  in  this  matter  for  a  number  of  years,  and 
from  the  fact  that  I  read  a  paper  in  Ma3^  i8Ss, 
before  the  British  Society  of  Telegraph  Engineers 
on  "Electrical  Definitions,  Nomenclature  and  No- 
tation," and  when  we  had  the  benefit  of  M.  Hos- 
pilalier's  discussion  thereon." 

Since  then  I  have  frequently  advocated  an  inter- 
national uniform  system  of  definitions,  symbols 
and  electrical  diagrams,  and  have  from  year  to  year 
published  in  "Munro  and  Jamieson's  Pocket  Book" 
a  few  of  the  simpler  figures.  Consequently  I  have 
much  pleasure  in  complimenting  the  energy  and 
ability  shown  by  the  Chicago  Electrical  association 
in  going  one  step  farther  than  any  other  similar 
association  has  hitherto  done.  I  have,  therefore, 
taken  the  liberty  of  cutting  out  a  few  of  their  figures 
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and  pasting  alongside  thereof  what  appears  to  me 
to  be  improvements  thereon. 

In  the  first  place,  their  figures  for  series,  shunt 
ard  compound-wound  dynamos  or  motors  have 
the  objections  of  representing  the  field  coils  by  zig- 
zag lines,  which  have  hitherto  been  universally 
adopted  to  represent  non-inductive  resistances, 
whereas  the  field  coils  of  such  d^mamos  are  any- 
thing but  non-inductive.  Further,  in  the  case  of 
the  series  and  compound-wound  dynamos  or  motors, 
their  diagrams  are  unnecessarily  complicated  by 
drawing  the  leads  from  each  brush  with  two  right 
angles,  whereas  in  the  diagrams  usually  adopted  by 
electricians,  and  shown  in  my  figures  to  the  left, 
the  leads  come  straight  away  from  the  brushes. 

2.  Fnr  'M.  Hoppitalier's  ■vipws,  see  "Communication  fa'te  i\,  la 
Soci(5'6  Intprnationale  des  Eleclriciens,  le  Novembre.  1884,"  and 
for  iny  paper  see  Journal  of  Society  of  Telegraph  Engineers, 
p.  2g7,  18S5,  vol.  sv. 
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Their  ligiire  for  a  molor  generator  Is  grcally  siin- 
l"flificc[,  and  conveys  the  full  meaning  desired  to  l)e 
inijjarted  by  that  which  I  Iiave  shown  on  the  left. 

VVitli  regard  to  the  storage  cell,  I  think  all  that 
is  necessary  to  distinguish  it  from  a  primary  battery 
are  the  letters  S  and  B  respectively,  placed  under- 
neath the  usually  accepted  sign  of  long  thin  and 
short   thick   parallel   lines. 

Granted  that  there  are  cases  where  it  might  he 
necessary  to  distinguish  between  the  hand  gener- 
ators at  subscribers'  stations  and  the  power  gen- 
erators at  a  central  office,  I  don't  see  the  slightest 
necessity  of  complicating  the  figure  of  a  constantly 
driven  magneto  by  mserting  lir.es  to  represent  tlie 
belt  when  a  mere  arrow  on  the  armature  spindle 
would  be  sufficient,  as  shown  by  my  figure  to  the  left 
of  theirs. 

With  regard  to  ammeters,  voltmeters,  wattmeters 


ago.     Mr.   CuUen's  post  is  substantial   in  construc- 
tion   as  well  as  attractive  in  de-igu. 
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and  polarity  indicators,  or  galvanometers,  I  think 
you  will  agree  with  me  "that  those  shown  on  the 
left  are  much  sinipler,  neater,  and  sufficiently  dis- 
tinguished from  each  other  by  the  letters  A,  V,  W 
and  G. 

In  the  representations  of  an  inductive  resistance 
and  a  solenoid,  it  will  be  noticed  that  the  iron  core 
is  omitted  in  my  suggestion  as  shown  on  the  left. 
Surely,  the  fact  of  a  wire  being  coiled  in  a  spiral 
form  is  sufficient  to  convey  the  idea  of  the  presence 
uf  a  certain  amount  of  self-induction. 

With  respect  to  the  next  diagram,  we  do  not  in 
this  country  speak  or  write  of  a  connection  to  the 
"groimd,"  but  to  the  earth,  and  what  could  be 
more  in  harmony  with  the  well-known  and  long- 
accepted  telegraph  symbol  as  shown  on  the  left? 

There  can  be  no  objection  to  a  number  of  crosses, 
as  shown,  to  represent  arc  lamps  in  series,  but  for 
the  indication  of  a  single  lamp  I  should  recommend 
the  diagram  on  the  left. 

My  next  three  diagrams,  as  representing  an  in- 
candescent lamp,  a  fuse  and  a  telegraph  key  are 
also  more  in  conformity  with  practice  than  the  cor- 
responding ones  indicated  by  the  Chicago  Congress. 

Finally,  we  have  again  to  find  fault  with  their 
use  of  the  well-known  symbol  for  non-inductive 
resistances  in  the  representation  of  a  transformer. 

Other  objections  might  have  been  found,  but 
these  are  sufficient  to  show  the  diversity  between 
American,  British  and  Continental  practice,  and 
hence  the  need  for  coming  to  an  early  state  of  uni- 
formity.   

A  Great  Carbide  Plant. 

The  Union  Carbide  company  of  Chicago  is  ar- 
ranging to  greatly  enlarge  its  plant  at  Sauit  Ste. 
Marie  for  the  production  of  calcium  carbide.  The 
plant  at  Niagara  Falls  will  be  continued,  but  that 
at  Appleton,  Wis.,  will,  it  is  said,  be  discontinued. 
As  is  well  known,  an  intense  heat  is  necessary  in 
the  furnaces  of  a  carbide  plant  to  flux  the  materials 
of  which  the  carbide  is  composed.  This  heat  is  best 
secured  by  the  passage  of  currents  of  electricity 
through  great  carbon  resistances  embedded  in  the 
furnaces.  Twenty  dynamos  will  be  used  in  the  plant 
ai  the  Soo,  and  they  have  been  purchased  from  the 
Walker  company.  These  machines  are  single-phase, 
lew-frequency  alternators  of  500  kilowatts  each,  de- 
livering 2,500  amperes  at  200  volts.  They  will  be 
excited  by  five  direct-current  machines  of  100  horse 
power  each,  and  the  large  order  also  includes  the 
switchboard.  The  dynamos  will  be  water-driven,  the 
plant  being  l.ocated  at  the  falls  of  the  Soo  for  that 
purpose.  It  is  said  that  the  capacity  of  the  plant, 
which  will  be  the  largest  in  the  world  for  producing 
carbide,  wdl  be  100  tons  a  day.  The  buildings  will 
be  large  enough  to  accommodate  double  the  initial 
capacity  of  generators  and  furnaces.  The  order 
for  the  electrical  machinery  is  one  of  the  largest 
ever  placed  for  alternating-current  generators. 


Dr.  Cornelius  Herz. 

The  remarkable  career  of  Dr.  Cornelius  liar/,, 
the  Franco- American  scientist,  promoter  and  poli- 
tician, came  to  an  end  by  dealli  in  Bcnirnemouth, 
PInglantl.  on  July  6th,  Dr.  Ilcrz  was  bf»rn  in 
Besangon,  France,  on  September  3,  1845,  but  his 
parents  brought  him  to  the  United  States  when  he 
was  four  year  old.  and  he  always  claimed  Ameri- 
can citizenship.  He  grew  to  young  manhood  in 
the  Slate  and  city  of  New  York,  graduating  from 
the  College  of  the  City  of  New  York  with  honors. 
He  continued  to  pursue  his  studies  abroad,  and  In: 
attended  lectures  in  the  uni\ersities  of  Heidelberg, 
Munich,  Vienna  and  Paris.  At  the  last-mentioned 
institution  he  took  the  degrees  of  bachelor  of  sci- 
ence and  bachelor  of  arts.  He  entered  the  School 
of  Medicine  of  Paris  and  became  a  doctor  of  medi- 
cine, serving  as  a  sqrgeon  with  the  French  army 
in  the*  Franco-Prussian  war. 

In  1871  Dr.  ?Ier?.  returned  to  his  adopted  coun- 
try and  came  to  Chicago,  where  his  parents  resided. 
He  was  here  at  the  time  of  the  great  fire,  and  during 
the  reconstruction  period  that  immediately  followed 
the  city  authorities  availed  themselves  of  bis  serv- 
ices in  remodeling  the  Health  Department.  After- 
v.'ard  he  was  connected  with  Mount  Sinai  Hospital 
in  New  York.  He  next  transferred  the  scene  of 
his  activities  to  San  Francisco,  where  he  practiced 
medicine.  Here  he  seems  to  have  first  entered  upon 
his  extraordinary  series  of  operations  as  an  elec- 
trical promoter,  although  it  is  said  that  he  had  ex- 
hibited a  fondness  for  electrical  research  from  an 
early  age.  He  secured  control  of  the  Jablochkoff 
arc-lamp  patents  for  the  Pacific  coast  states,  and'  a 
company  was  formed  to  introduce  the  new  form  of 
illumination.  This  enterprise  was  not  successful; 
but   Dr.    Herz   is   credited   by   a  recent  biographer 


Ornamental  Post  for  Street  Lamps. 

The  accompanying  cut  shows  an  ornamental  post 
for  street  lighting  manufactured  by  Joseph  P.  CuUen 
of  Buffalo.  It  is  a  modification  of  the  double-lamp 
Fifth  avenue  post,  which  has  proved  so  popular 
since  its  introduction   in    New  York  several   years 
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with  being  the  founder  of  the  California  Electrical 
Works. 

It  was  in  France,  however,  that  Cornelius  Herz 
principally  distinguished  himself.  He  returned  to 
that  country  and  became  engaged  in  electrical  un- 
dertakings of  great  magnitude.  He  was  a  man  of 
great  talent  and  force  of  character  and  appeared 
to  have  no  trouble  in  securing  all  the  capital  nec- 
essary for  his  projects.  He  organized  companies, 
established  journals,  fostered  expositions,  sent  cut 
scientific  expeditions  and  superintended  laboratory 
research.  His  period  of  greatness  was  between  187S 
and  1892,  and  in  this  time  he  became  one  of  the 
leading  figures  in  the  French  republic — the  friend 
and  intimate  of  statesmen,  scientists  and  financial 
magnates.  He  was  a  member  of  many  scientific 
societies,  received  decorations  and  honors  and 
accumulated  wealth. 

Only  a  partial  list  of  the  achievements  of  this 
remarkable  man  can  be  attempted  here.  Dr.  Herz 
was  the  chief  promoter  of  the  first  electrical  expo- 
sition, that  held  in  Paris  in  1881.  He  founded  and 
edited  La  Lumiere  Electrique  and  the  Journal 
d'Electricite.  In  conjunction  with  the  Rothschilds 
and  other  banking  houses  he  established  electric- 
light  and  telephone  companies  in  many  cities  of 
France  and  other  European  countries.  He  built 
a  large  factory  to  supply  electrical  apparatus  of 
all  kinds.  He  is  credited  with  being  the  originator 
and  principal  founder  of  the  great  scheme  for  inter- 
connecting all  the  36,000  communes  in  France  with 
a  network  of  telegraph  and  telephone  wires.  He 
collaborated  with  Marcel  Deprez  in«"experiments  in 
electrical  transmission  and  distribution  and  was  one 
of  the  first  to  recognize  the  practical  importance 
of  electricity  as  an  agent  for  the  transmission  of 
power.  He  was  interested  in  all  forms  of  electrical 
application — lighting,  both  arc  and  incandescent, 
motors,  telegraphy  and  telephony,  delicate  meas- 
uring instruments  and  experimental  apparatus.     In 


recognilion  of  his  successes  he  was  made  an  official 
representative  of  the  United  States  at  the  Paris. 
F.Ieclrical  Exposition  of  iHKi.  commander  of  the 
Holy  Order  of  St.  Michael  of  Bavaria,  grand  cross 
(/f  the  Order  of  St.  Maurice  and  Lazare  of  Italy,  and 
commander  of  the  Legion  of  Honor  in  France. 
During  his  subse(iuent  troubles,  jiowever.  his  name- 
was  stricken  from  the  rolls  of  the  Legion  •-•f  Honor. 

These  troubles  arose  in  1892  and  darkened  llic 
closing  years  of  Herz's  life.  They  grew  out  of  llic 
Panama  Canal  scandal,  in  which,  it  was  charged, 
Dr.  Herz  was  implicated.  The  priimoter  was 
charged  with  being  a  black?i)ailer  and  extortioner 
and  he  was  forced  to  seek  refuge  in  England.  His 
health  gave  way;  he  had  to  defend  himself  from 
the  vigorous  efltoris  that  were  made  to  extradite 
him;  his  estates  in  France  were  confiscated  or  sold 
to  pay  costs  of  litigation,  and  he  died  a  disappoin  cd 
and  broken-down  man.  His  friends  maintain  that 
he  was  the  victim  of  the  persecution  of  the  French 
government;  that  he  was  the  scapegoat  offered  to 
appease  the  French  people,  who  demanded  a  victim 
of  the  first  rank  to  expatiate  for  the  corruption  in 
official  circles  that  was  revealed  by  the  exposure  ot 
the  affairs  of  the  Panama  Canal  company;  and  they 
point  out  that  the  French  government  could  not 
n<ake  out  its  case  in  the  English  courts.  At  any 
rate,  the  last  years  of  Dr.  Herz  formed  a  sad  con- 
trast to  the  brilliant  successes  of  his  mid-career. 
Out  of  these  troufjle.-i  grew  a  claim  for  $5.ooo.oo(» 
indemnity  against  the  French  government  which 
Dr.  Herz,  claiming  to  be  an  .\mcrican  citizen,  asked 
the  American  government  to  collect.  This  claim 
was  pending  at  the  time  of  Dr.  Herz's  death. 

Dr.  Herz  leaves  a  widow,  who  is  an  American; 
one  son,  Ralph  C.  Herz,  who  is  a  student  at  Cam- 
bridge, and  five  daughters.  A  brother,  Joseph  Herz, 
is  engaged  in  business  in  Chicago,  and  there  is  a 
sister  living  in  Lakewood.  N.  J.,  and  another  in 
London. 


Attractions  for  Street  Railways  at  Ni- 
agara Falls. 

The  Niagara  Falls  and  Lcwiston  railway,  better 
known  perhaps  as  the  "Great  Gorge  Route,"  has 
rather  remarkable  facilities  for  entertaining  the  pas- 
sengers over  that  line  who  desire  to  add  some  un- 
usual feature  to  their  trip  to  the  Falls.  If  they  find 
the  ride  through  the  gorge  on  the  electric  cars  mo- 
notonous, something  which  is  not  at  all  likely  to 
occur,  or  if  they  feel  like  getting  out  on  the  wild 
waves  of  the  Rapids,  provision  has  been  made  to 
accommodate   them. 

Some  months  ago  Mr.  Evans  of  the  Youngstown 
and  Lewiston  road  conceived  the  possibility  of  es- 
tablishing a  line  of  canoes  in  the  gorge,  to  run  from 
the  Devil's  Hole  to  Lewiston,  the  Devil's  Hole  be- 
ing one  of  the  popular  stations  on  the  Gorge  road. 
He  secured  experienced  Indian  chiefs  from  the 
Sault  Ste.  Marie,  and  in  their  canoes  the  wild  waters 
of  the  lower  portion  of  the  gorge  were  safely  tra- 
versed. At  present  Chief  Flying  Cloud  and  Chief 
Cherry  are  engaged  in  shooting  the  Rapids  in  canoe.v 


An  Electric-light  Plant  on  Wheels. 

The  illustration  shows  the  enterprise  of  a  showman 
who  is  making  the  circuit  of  the  central  states  with 
an  opera  troupe.  In  order  to  get  the  proper  effects 
in  stage  lighting  he  has  installed  in  a  wagon  a  dy- 
namo, driven  by  a  gasoline  engine,  with  all  the  neces- 
sary adjuncts  of  a  small  electric-lighting  plant.  As 
may   well   be   supposed,   this   outfit  attracts   a   great 


AN    ELECTRIC-LIGHT    PLANT    ON    WHEELS. 

deal  of  attention  in  towns  in  which  the  show  stops, 
especially  where  the  towns  have  no  lighting  plants 
of  their  own. 

The  plant  forms  one  of  the  best  advertising  fea- 
tures of  the  show  and  has  more  than  paid  for  itself 
in  increased  receipts,  to  say  nothing  of  the  better 
light  produced  by  this  means.  The  dynamo  was 
built  by  the  Hobart  Electric  Manufacturing  company 
of  Troy,  O.,  and  during  the  two  years  that  it  has  been 
in  service  has  had  no  repairs  made  on  it.  It  has 
been  carted  around  over  rough  roads  in  all  kinds 
of  weather,  but  shows  no  ill  effects. 

The  show  was  in  the  northeastern  part  of  Indiana 
late  in  June,  and  the  proprietor  wrote  from  Not- 
tingham that  "business  is  extra''  and  that  he  had 
fine  lights. 
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Electric    Power    in    Meat-dressing    Es- 
tablishments. 

Tlie  great  packing  interests  of  this  country  have 
always  been  very  conservative  in  their  methods  of 
business.  The  perishable  nature  of  the  products 
they  handle,  together  with  their  great  value,  makes 
it  necessary  that  the  operation  of  such  plants  shall 
be  absolutely  without  interruption.  Part  of  the 
apparatus,  such  as  pumps  connected  with  the  refrig- 
erating system,  must  operate  continuously  24  hours 
a  day  every  day  in  the  year. 

The  successful  applications  of  electric  power 
which  have  been  made  in  various  difficult  fields  have 
at  last  emboldened  those  interested  in  the  packing 
business  to  look  to  that  means  of  operation  as  the 
most  to  be  desired.  The  first  notable  installations 
of  the  kind  are  now  in  successful  operation  at  the 
large  establishments  of  Swift  &  Co.  and  Nelson 
Morris  &  Co.  in  St.  Joseph,  Mo.  The  plants  were 
designed  and  installed  by  the  Westinghouse  Electric 
and  Manufac.uring  company,  which  has  always  been 
a  pioneer  in  exploiting  new  fields  of  electrical  ap- 
plication. 

Both  plants  have  been  in  full  operation  since  April 
ist,  and  in  the  opinion  of  engineering  experts  who 
have  been  accustomed  to  the  old  methods  of  shaft, 
pipe  and  rope  transmission  for  the  work,  electric 
power  is  not  only  more  convenient  in  operation, 
but  is  far  more  reliable  and  freer  from  interruptions 
than  any  of  the  old  methods.  This  has,  however, 
been  the  experience  with  electricity  in  every  new- 
field  of  usefulness,  and  the  old  prejudices  as  to  its 
fancied  complexity  are  rapidly  disappearing  as  one 
instance  after  another  is  reported  w'here  the  elec- 
trical apparatus  is  the  most  reliable  part  of  all  the 
machinery  of  a  plant. 

The  packing-house  of  Swift  &  Co.  at  St.  Joseph 
(Fig.  i)  is  known  as  No.  6  of  those  recently 
equipped.  It  is  the  only  one  in  which  electric  power 
was  introduced  at  the  outset,  and  it  was  started 
with  less  delay  and  fewer  accidents  than  any  of  the 
others.  There  have  been  no  shut-downs  since  the 
plant  was  started,  although  it  has  been  constantly 
running  at  its  full  capacity.  The  power  plant  con- 
sists of  two  cross-compound  Filer  &  Stow^ell  Cor- 
liss engines,  rated  at  250  and  350  horse  power  re- 
spectively. These  are  connected  by  rope  transmis- 
sion to  two  Westinghouse  two-phase  alternators, 
producing  current  at  7,200  alternations  and  220 
volts.  The  smaller  is  of  180  kilowatts  capacity  and 
the  larger  of  250  kilowatts.  These  generators  op- 
erate in  parallel  to  carry  the  day  load,  but  the 
smaller  alone  is  of  sufficient  capacity  to  carry  the 
all-night  load. 

Fig.  2  shows  a  general  view  in  the  pow'er  house, 


circumference  of  the  disk  there  is  a  cylindrical  scale, 
which  moves  in  front  of  a  fixed  pointer.  In  this 
manner  the  whole  circumference  is  utilized  and  a 
long  scale  with  large  divisions  is  secured.  The  in- 
struments are  neat  in  appeal  ance  and  are  claimed 
to  be  remarkably  accurate  in  their  indications. 
Panel  No.  5  contains  a  continuously  indicating 
ground  detector,  together  w-ith  ammeters  and  inte- 
grating wattmeters  for  measuring  the  entire  output 
of  the  station. 

Each  of  the  eight  departments  of  the  packing- 
house is  in  a  separate  building,  and  each  building  is 
fed  by  its  own  feeder  panel.  The  feeder  panels  are 
equipped  with  ammeters  and  also  with  integrating 
wattmeters,  so  that  an  accurate  system  of  charging 


FIG.     I.       ELECTRIC      POWER      IN      MEAT- DRESSING      ESTAB- 
LISHMENTS.— SWIFT    A-    CO.'S    P.\CKING-HOUSE 
AT    ST.    JOSEPH,     MO. 

each  department  with  the  amount  of  power  con- 
sumed is  maintained.  This,  in  itself,  in  view  of  the 
close  margins  of  modern  business  and  the  prevail- 
ing tendency  toward  analysis  of  costs,  is  a  striking 
advantage  given  by  electric  power  over  other  forms 
of  transmision. 

In  the  eight  departments  of  the  establishment  there 
are  in  all  78  motors  in  use,  varying  in  capacity  from 
one  to  40  horse  power.  Seventy-two  of  these  are 
the  w^ell-known  Westinghouse  type  C  motors,  con- 
structed with  the  Tesla  polj'phase  induction  patents 
as  a  basis.  These  motors  have  no  moving  contacts 
or  sliding  resistances,  require  hardly  any  attention 
and  are  efficient  and  durable.  Many  of  the  motors 
in  this  plant  are  inverted  and  bolted  to  the  ceiling, 
■where  they  are  entirely  out  of  the  way.  In  places 
where  there  is  a  great  deal  of  moisture  or  steam, 
the  motors  are  enclosed  in  a  wooden  box  coated 
with  pitch  to    exclude    moisture.     Hand-holes  are 


FIG.    2.       ELECTRIC    POWER    IN    MEAT-DRESSING    ESTABLISHMENTS. —  GENERATORS    .^ND    SWITCHBOARD. 


looking  toward  the  switchboard.  The  latter  con- 
sists of  13  panels.  The  two  panels  on  the  extreme 
left  are  the  generator  and  exciting  panels  for  the 
250-kilow-att  generator.  The  next  two  serve  the 
same  purpose  for  the  180-kiIowatt  generator.  These 
panels,  besides  containing  the  necessary  switches  and 
circuit-breakers,  are  equipped  with  ammeters  for 
both  phases,  and  with  Westinghouse  "Niagara  type" 
indicating  wattmeters  showing  the  amount  of  power 
delivered  at  any  time.  When  the  generators  are 
run  in  parallel  these  instruments  indicate  the  load 
en  each  machine.  This  is  a  very  important  feature, 
as  ammeters  alone  for  this  purpose  may  be  mis- 
leading. The  "Niagara  type"  of  Shallenberger  al- 
ternating-current instruments  has  as  the  moving 
element  a  simple  disk  of  aluminum,  which  is  acted 
upon   by    currents   in  coils   near   the    disk.     At   the 


constructed  on  the  sides  of  these  boxes  to  give  ready 
access  to  the  bearings.  The  machines  are  so  little 
in  evidence  that  a  casual  observer  will  go  through 
almost  the  entire  plant  without  seeing  a  motor. 

There  are  in  the  plant  nine  freight  elevators,  op- 
erated by  No.  3  type  C  motors.  These  elevators 
have  a  capacity  of  2,500  pounds  each  and  travel  about 
150  feet  per  minute.  The  driving  mechanism  of  one 
is  shown  in  Fig.  3.  There  is  also  a  live-hog  elevator 
for  taking  hog%to  the  first  floor  of  the  killing-house. 
Ix.  is  operated  by  a  No.  4  crane  motor,  and  consists 
of  two  balanced  cages,  which  will  carry  about  50 
hogs  per  trip.  An  entire  day's  killing  of  from  2.500 
to  3.000  hogs  can  be  elevated  90  feet  high  in  about 
five  hours.  At  all  other  packing-houses  the  hogs  are 
driven  up  a  long  inclined  chute,  and  many  are 
strained  or  overheated,  thus  spoiling  the  meat.    This 


method  of  elevating  live  hogs  to  the  killing  floor 
is  an  innovation  in  packing-house  work,  and  will 
command  much  attention. 

As  meat  freezes  at  about  39°  Fahrenheit,  thfe  sys- 
tem of  refrigeration  adopted  in  most  packing  houses 
is  that  known  as  the  brine  system^  in  preference  to 
"direct  cooling,"'  which  can  be  made  to  give  a  tem- 
perature several  degrees  below  zero.  The  former  is 
the  system  used  at  the  establishment  of  Swift  &  Co. 
To  circulate  the  brine,  two  Gould  triplex  pumps  are 
operated  by  two  40  horse  power  Westinghouse  con- 
stant-torque motors  (Fig.  4).  The  brine  is  circulated 
at  a  temperature  of  about  9°  Fahrenheit,  and  the 
coolers  are  kept  at  a  temperature  of  about  36°  Fah- 
renheit. The  amount  of  refrigeration  necessary  varies 
with  the  weather  and  with  the  amount  of  warm  meat 
m  the  coolers.  The  pumps  are  designed  to  keep  a 
constant  pressure  of  brine  in  the  service  pipes. 
When  more  cold  is  required,  a  valve  is  opened  in 
the  cooling  chamber  to  increase  the  flow  of  brine. 
This  causes  a  momentary  reduction  of  pressure  in 
the  pipe,  which  allow^s  the  motor  to  speed  up,  bring- 
ing up  the  pressure  to  what  it  was  before.  There- 
are  also  two  pumps  operated  by  20  horse  power  con- 
stant-torque motors  (Fig.  5)  for  supplying  water  to 
the  plant,  and  in  addition  a  hot-w^ater  house  pump 
operated  by  a  7^/-2  horse  power  constant-torque  mo- 
tor (Fig.  6).  The  service  required  of  this  latter  pump 
IS  very  exaciing.  At  times  almost  no  water  is  re- 
quired, and  the  pump  runs  very  slowl3^  In  a  fev/ 
seconds  afterward  it  may  be  called  upon  for  delivery 
up  to  its  maximum  capacity,  or  over.  The  motor 
quickly  speeds  up  to  supply  the  increased  demand, 
and  the  extreme  variation  of  pressure  in  the  pipe  is 
not  over  10  per  cent. 

For  lighting  the  plant  200-vclt  lamps  are  used 
throughout,  and  these  are  run  from  the  same  feed- 
ers which  supply  the  motors. 

There  are  two  systems  commonly  in  use  for  the 
application  of  electricity  to  shop  power.  One  is  that 
in  which  large  motors  are  coupled  to  shafts 
which  run  several  machines;  in  the  other  system  each 
machine  is  separately  driven  by  a  motor  of  suitable 
size.  The  latter  method  is  used  at  the  plant  described. 
No  countershafting  whatever  is  required,  and  when 
any  machine  has  finished  w^ork  lor  the  day  the  mo- 
tor is  shut  down.  This  greatly  economizes  the  use 
of  power. 

The  plant  of  Nelson  Morris  &  Co.  at  St.  Joseph 
is  similar  to  that  of  Swift  &  Co.,  but  in  applving 
power  to  the  different  kinds  of  work  the  former  firm 
has  ■  adopted  the  group  system  above  mentioned, 
in  w^hich  all  machines  in  one  room  or  department 
are  belted  to  one  system  of  countershafting  and  a 
motor  of  sufficient  size  installed  to  carry  the  maxi- 
mum load.  The  motors  have  been  grouped  so  that 
2S  machines,  varying  in  size  from  rive  to  40  horse 
power,  are  sufficient  to  operate  the  plant.  The  ca- 
pacity of  the  two  plants  is  about  the  same.  The 
advantage  of  the  group  system  is  lower  first  cost  of 
motors  and  less  w-iring,  w'ith  the  motors  running 
at  a  load  giving  a  somewhat  better  efficiency.  But 
this  is  at  the  expense  of  a  considerable  unproductive 
load  of  countershafting,  w^hich  must  be  carried 
whether  one  or  all  of  the  machines  connected  to  the 
particular  motor  are  needed.  The  cost  of  attendance 
is  about  the  same  in  both  cas-es.  Westinghouse 
type  C  motors  require  no  more  attention  than  ordi- 
nary countershafting.  The  motors  are  provided 
with  self-oiling  bearings,  and  often  run  from  four 
to  six  months  with  no  attention  whatever.  Time 
and  careful  records  w-ill  tell  which  is  the  more  eco- 
nomical of  the  two  methods,  but  tests  made  in  May 
at  St.  Joseph,  as  compared  with  tests  made  at  other 
packing  houses  using  the  old  methods  of  trans- 
mission and  having  the  same  oT'-put,  indicate  that 
the  amount  of  steam  required  when  the  electrical 
system  is  used  is  only  35  per  cent,  of  that  required 
under  the  old  methods. 


American  Institute  of  Electrical  En- 
gineers. 

At  the  meeting  of  the  executive  committee  of 
the  American  Institute  of  Electrical  Engineers  on 
June  24th  C.  O.  Mailloux  of  New  York  was  elected 
a  vice-president  of  the  Institute,  to  fill  the  vacancy 
caused  by  the  previous  election  of  Dr.  A.  E.  Ken- 
nelly  to  the  presidency.  Robert  N.  Baylis  was  also 
appointed  a  member  of  the  board  of  examiners, 
succeeding  the  late  Dr.    Charles   E.    Emery. 

The  following-named  associate  members  w-ere 
elected:  Walter  Cummings  Allen.  Washington. 
D.  C. :  Albert  H.  Armstrong.  Schenectady,  N.  Y.; 
George  A.  Damon,  Chicago.  111.;  Frank  H.  Dexter. 
Ithaca.  N.  Y.;  P.  M.  Downing.  Blue  Lakes  City. 
Cal.:  Joseph  Lyons.  Washington,  D.  C.  The  follow- 
ing-named associate  members  were  transferred  to 
membership:  Alfred  A.  Thresher,  Dayton,  Ohio; 
William  B.  Jackson,  West  New  Brighton,  N.  Y.; 
Paul  M.  Lincoln.  Niagara  Falls,  N,  Y. ;  Thorburn 
Reid.  New  York;  Philip  Green  Gossler.  Montreal. 
Que.;  Theodore  E.  Theberath.  San  Francisco.  Cal.; 
Frederick  M.  Pedersen.  New-  York;  William  K. 
Dunlap,  Niagara  Falls,  N.  Y. 


J.  H.  Fisher,  formerly  secretary  of  the  Southern 
California  Power  company,  has  been  elected  sec- 
letary  and  general  manager  of  the  Redlands  Street 
Railway  company,  a  controlling  interest  in  the  com- 
pany having  been  recently  purchased  by  his  father, 
Henry  Fisher.  Several  important  improvements  are 
contemplated,  and  it  is  rumored  that  the  road  will 
be  equipped  for  electrical  operation. 


July   i6.    i8'j8 


WESTERN  ELECTRICIAN. 


33 


Infringement  of    Patent  on    Cut-out  for 
Electric  Motors, 

In  the  United  States  Circuit  Court  for  ihc  Eiistern 
District  of  Wisconsin  Judge  Seaman  has  deter- 
mined that  the  American  Rheostat  company  has 
been  infringing  the  patent  No.  565.867,  granted  on 
August  II,  1896,  to  Ernest  P.  Warner  for  a  "Cut- 
out for  Electric  Motors,"  now  controlled  by  the 
Western  Electric  company  of  Chicago.  The  de- 
cision was  given  on  final  hearing  of  the  case  in 
equity,  July  5th.  The  complainant  was  represented 
by  Barton  &  Brown  and  Albert  L.  Lawrence,  and 
the  defendant's  counsel  included  Winkler,  Flanders, 
Smith,  Bottum  &.  Vilas.  The  opinion  accompanying 
the  decision  is  appended: 

"The   patent   in   suit   is   for  a   'cut-out  for  electric 


FIG.   3.       ELECTRIC    POWER  IN    MEAT-DR  SSSING  ESTABLISH- 
MENTS.— ELECTRIC    FREIGHT    ELEVATOR. 

motors,'  containing  four  combination  claims,  all  o! 
V/hich  are  alleged  to  be  infringed  by  the  defendant's 
device.  Infringement  is  clearly  established  unless 
the  feature  by  which  'the  switch  is  covered,  con- 
cealed or  separated  and  made  independent  of  the 
contact  arm'  constitutes  an  essential  element  of  the 
patent  combination,  or.  as  stated  on  behalf  of  the 
complainant,  'the  gist  of  Warner's  invention.' 
Therefore  as  that  feature  is  omitted  by  the  defendant, 
the  inquiry  is  twofold — (i)  whether  that  is  an  essen- 
tial element,  and  (2)  whether  there  is  patentable 
novelty  in  the  invention,  discarding  such  feature. 

"i.  he  contention  for  the  defendant  is,  in  effect. 
that  the  definition  in  claims  one.  two  and  three  ot 
'the  combination  with  a  rheostat  included  in  the 
armature  circuit  and  provided  with  a  contact  arm 
adapted  to  be  moved  to  cut  in  and  out  resistance' 
of  a  switch  in  the  same  circuit  'independent  of  said 
contact  arm,'  etc.,  refers  solely  to  the  feature  of 
the  covering  which  renders  the  switch  inaccessible 
to  the  operator,  and  that  such  meaning  appears 
from  the  descriptions  in  the  specifications  of  the 
switch  that  it  is  'inaccessible  directly  and  can  only 
be  closed  by  moving  the  contact  arm  of  the  rheo- 
stat to  cut  in  the  starting  resistance,  the  switch  being 
closed  by  that  operation;'  and  the  further  specifica- 
tion that  'the  magnet  e,  contact  fingers  d  and   d" 


FIG.  4.       ELECTRIC    POWER  IN    MEAT-DRESSING    ESTABLISH- 
MENTS.  BRINE    CIRCULATING    PUMPS    DRIVEN    BY 

40    HORSE    POWER    MOTORS. 

are  enclosed  m  a  casing  so  as  to  be  inaccessible 
readily  to  the  attendant,  so  that  the  only  way  of  clo:- 
ing  the  switch  is  by  moving  the  contact  arm  to  cu^ 
in  the  starting  resistance.'  If  this  element  of  inde- 
pendence named  in  the  claims  were  clearly  appli- 
cable to  the  inaccessibility  mentioned  in  the  specifi- 
cation, and  especially  if  it  can  be  given  no  other 
application,  there  would  be  force  in  the  contention. 
But  I  am  satisfied  that  the  terms  'independent  of 
said  contact  arm'  were  neither  so  intended  nor  so 
applicable;  that  they  should  not  be  paraphrased, 
as  interpreted  by  Mr.  Bates,  to  read  'means  for 
making  inaccessible  the  switch  arm  of  the  device,' 
or   any   equivalent   terms,    and   that,   whatever   im- 


in  itance  tiiey  may  have  in  dclir.ing  the  claims,  the 
view  stated  by  Mr.  Warner  is  more  reasonable, 
namely,  "the  contact  arm  of  the  rheostat,  with  its 
.^i.iies  of  segments  or  contacts,  is  one  switch;  the 
switch  in  the  armature  circuit,  which  is  held  closed 
by  a  responsive  device,  adapted  to  release  it  when- 
ever currLMit  through  the  motor  ceases,  is  another 
switch.  The  meaning  conveyed  by  the  words  men- 
tioned is,  therefore,  that  wliilc  the  two  switches 
are  in  the  same  circuit  and  in  series  with  each  other 
they  are  allowed  a  certain  independence  of  action. 
A  cessation  of  current  does  not  cause  a  movement 
rf  the  rheostat  arm,  but  does  cause  a  movement 
oi  the  other  switch  arm.  The  placing  of  a  casing 
over  a  portion  of  the  mechanism  as  dcscribc<l  has 
no  material  effect  upon  the  independence  contem- 
plated in  the  claim.' 

"The  casing  is  a  mere  matter  of  detail  protecting 
against  careless  handling,  but  its  omission  would 
not  interfere  in  the  least  with  the  normal  operation 
of  the  mechanism,  and  it  is  not  made  an  essential 
element  of  the  combination,  nor  even  shown  in  the 
drawi;igs. 

"2.  The  defendant's  device  is  in  accord  with  pat- 
ents No.  555,503.  to  Gibbs,  dated  March  x  1896. 
and  No.  5/8. 707.  to  Bacon,  dated  March  -16,  1897, 
under  which  a  justification  is  asserted,  but  cannoi 
he  sustained,  as  the  complainant's  patent  is  issued 
upon  an  application  filed  March  5,  1895.  and  ante- 
dates the  application  in  both  patents  so  referred  10 
The  fact  that  the  Warner  application  was  forfeited 
for  inadvertence  and  subsequently  reinstated  can- 
not affect  this  priority,  and  no  issue  of  fact  is  raised 
upon  the  question  of  the  actual  priority  of  any  in- 
vention in  the  device.  The  inquiry  nuut  be  directed, 
therefore,  to  the  issue  of  patentability,  in  view  of 
the  prior  patents  and  the  state  of  the  art,  and  it 
involves  difficulty,  if  not  serious  doubt,  when  con- 
sideration is  given  to  the  nice  distinctions  in  the 
advance  of  electric  art,  and  the  purposes  and  realiza- 
sions  of  the  prior  devices.  It  is  apparent  that 
Warner,  Gibbs  and  Bacon  were  each  seeking  the 
same  end  in  a  controlling  mechanism  for  electric 
motors  which  would  save  the  armature  from  in- 
jury when  the  current  is  turned  on  and  before  the 
counter  electromotive  force  is  generated  by  rotation 
of  the  armature.  In  Warner's  patent  the  object 
is  stated  'to  provide  means  for  preventing  the  start- 
ing of  a  motor  without  first  cutting  in  the  starting- 
resistance  of  the  rheostat.'  As  better  defined  in  the 
Gibbs  patent,  it  is  'to  avoid  injury  to  the  motor  by 
an  abrupt  increase  of  current  through  the  armature, 
or  the  sudden  closing  of  the  armature  circuit,  so  as 
to  allow  the  full  current  to  pass  through  the  arma- 
ture before  it  has  time  to  get  under  motion  and  gen- 
erate a  counter  electromotive  force.'  The  Bacon 
patent  states  that  it  is  'designed  to  control  the  flow 
of  the  electric  current  to  a  motor  to  orevent  the 
premature  passasre  of  the  full  current  through  the 
armature  thereof.'  The  elements  which  enter  into 
the  combination  of  each  in  working  out  the  alleged 
invention  are  in  my  opinion  substantiallv  identical 
as  above  indicated;  and  if  the  combination  is  pat- 
entable, the  Warner  device  owned  by  the  complain- 
ant must  prevail.  The  fact  that  the  several  elements 
are  not  novel  cannot  defeat  the  patent,  if  they  co- 
operate in  a  new  combination  and  produce  novel 
lesxdts. 

"For  the  defense  of  anticipation  numerous  paten's 
are  set  up  in  the  answer  and  introduced  at  the  hear- 
ing, but  other  than  the  following  are  not  referred 
to  bv  the  experts  or  relied  upon  in  the  argument  on 
behalf  of  defendants;  therefore  consideration  is 
re(iuired  of  six  prior  patents  only: 

Lozier's  patent.  No.  .192,036,  February  2r,  1893. 
Wbiltingham's  patent,  No.  396.791.  January  29,  18S9. 
KniKht  s  patent.  No-  338. 0S4.  March  16.  1MS6. 
Rae's  patent.  No.  437.662.  bepteinber  30.  1S90. 
Blades'  patent.  No.  453,032,  May  21,  1891. 
Blades'  patent.  No.  457.339.  August  11,  1891. 

'  It  is  true  that  one  and  the  other  of  these  patents 
show  elements  of  the  combination  in  question,  and 
that  nearly  all  are  present  in  at  least  the  Lozier  pat- 
ent, for  a  purpose  which  seems  closely  identical; 
others,  differing  in  their  purpose,  approach  _  the 
mechanism  of  the  complainant's  device  with  similar- 
ity more  marked  than  in  Lozier's  device.  But  the 
fyct  remains  that  neither  shows  the  device  as  com- 
pleted by  Warner;  that  the  Warner  idea,  if  it  en- 
tered into  the  minds  of  those  inventors,  was  not 
carried  out  in  a  perfected  device  for  the  purpose. 
The  testimony  of  the  experts  for  defendant  concedes 
imperfection  in  each  of  the  prior  devices  to  the 
extent  that  neither  was  operative  for  the  Warner 
object  without  alteration  and  the  substitution  _  of 
elements  not  in  the  original  device;  and  the  exhibit 
models  which  the  defendant  produced  and  operated 
at  the  hearing  as  purporting  to  show  the  mech- 
anism of  four  of  these  prior  patents  were  thus 
changed — not  surreptitiously,  but  openly — to  in- 
dicate their  adaptability  to  the  same  purpose,  claim- 
ing that  the  change  was  of  such  trivial  character 
in  each  case  that  it  would  readily  and  at  once  sug- 
gest itself  to  any  ordinary  mechanic _  seeking  that 
purpose,  and  therefore  involved  no  invention.  It 
is  manifest,  however,  that  the  purpose  of  the  final 
invention  was  not  realized  in  either  of  these  de- 
vices, nor  does  it  appear  to  have  been  contemplated 
in  either,  unless  it  be  in  that  of  Lozier,  on  which 
the  stress  of  the  argument  for  the  defense  centers; 
but  that  is  at  best  a  mere  approach  to  the  object 
thus  assumed  to  have  been  in  view,  which  could 
only  be  realized  by  the  changes  shown  on  behalf 
of  the  defendant,  and  was  otherwise  _  confessedly 
inoperative  therefor.  Upon  the  distinctions  so  con- 
ceded   and    appearing   upon   the   face   of   the    prior 


devices  respectively,  I  am  of  the  opinion  that  each 
is  taken  out  of  the  range  of  anticipatory  devices  for 
the  successful  combination  shown  by  the  patent  in 
question,  and  that  the  patent  is  su^tainable  under 
the  view  stated  in  ToplifF  v.  Topliff.  145  U.  S.  156. 
161.  that  'it  is  not  sufHcient  to  constitute  r-n  antici- 
pation that  the  device  relied  upon  might,  by  modi- 
fication, be  made  to  accomplish  the  function  per- 
formed by  the  patent  in  question,  if  it  was  not  de- 
signed by  its  maker,  nor  adapted,  nor  actually  used, 
for  the  performance  of  such  functions,'  However 
narrow  the  interpretation  must  he  upon  the  claims 
of  this  patent.  I  am  satisfied  that  claims  one,  two 
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and  three  are  infringed  by  the  defendants,  and  that 
decree  must  enter  accordingly.    So   ordered." 


Convention  of  Edison  Association. 

The  convention  of  the  Association  of  Edison  Il- 
luminating Companies  will  be  held  at  Sault  Ste. 
Marie  on  September  12th  and  13th.  It  is  proposed 
to  make  the  trip  to  the  Soo  in  the  Northwest  or 
NorthLand-  The  eastern  members  will  take  the  boat 
at  Buffalo  and  the  western  contingent  will  join 
the  party  at  Detroit.  It  is  expected  that  the  party 
will  reach  the  Soo  on  Sunday  and  will  spend  the 
day  in  sightseeing.  The  convention  will  begin  on 
Monday  morning  and  continue  two  days.  This  w-ill 
give  the  members  ample  time  to  reach  home  withouL 
extending  their  absence  over  one  week. 

President  InsuU  held  a  conference  at  New  York 
last  week  with  the  representatives  of  the  Edison 
companies  in  the  East.  All  were  enthusiastic  over 
the  prospect  for  this  year's  meeting,  and  it  is  now- 
expected  that  there  will  be  a  large  attendance. 


San  Francisco  Statistics, 

The  annual  report  of  the  assessor  of  San  Fran- 
cisco shows  that  the  Market  Street  Railway  com- 
pany is  the  largest  taxpayer  on  the  roll.  The  com- 
pany is  assessed  for  $1,178,300  on  real  estate,  and 
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$6,379,100  on  personal  property,  making  a  total  as- 
sessment of  $7,557,400.  The  personal  property  of 
the  California  Street  Cable  Railroad  company  is 
assessed  at  $437,625;  that  of  the  Geary  Street  Rail- 
way company,  $242,120:  General  Electric  company. 
$106,250;  Mutual  Electric  Light  company,  $147,134: 
Pacific  Telephone  and  Telegraph  company.  $1,197.- 
784;San  Francisco  Gas  and  Electric  company,$2  540.- 
540:  Sutter  Street  Railroad  company, $553450;  Union 
Iron  Works,  $228,190.  The  statistical  report  of  the 
mechanical  and  manufacturing  industries  of  the  city 
shows  that  there  are  seven  electric-light  companies, 
employing  600  men  and  supplying  3,750  arc  lights, 
150,000  incandescent  lights  and  2,000  horse  power 
in  motors.  These  companies  consumed  45.000  tons 
of  coal  in  the  year  ended-  June  30,  1898.  and  the 
value  of  their  product  was  $1,500,000.  Seventeen 
factories  for  making  electrical  machinery  and  sup- 
plies are  reported.  They  employ  250  hands,  and 
the  value  of  the  manufactures  is  placed  at  $375,000. 
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but  they  are  scarcely  an  improvement.  We  give 
them  as  a  part  of  the  discussion  of  a  live  subject, 
but  do  not  consider  that  the  Scotch  professor  (ex- 
cept possibly  in  the  case  of  the  motor-generator) 
has  advanced  sufficient  reasons  for  the  changes  he 
suggests. 


In  Paris  the  telephone  occupies  a  place  in  the 
formalities  of  social  and  official  life  that  it  has 
never  attained  in  this  country.  When  the  news  of 
La  Bourgogne  disaster  reached  Paris,  according 
to  the  correspondent  of  the  Sun.  "President  Faure 
telephoned  the  following  message  to  the  General 
Transatlantic  company:  T  am  grievously  dis- 
tressed by  this  terrible  news.  I  share  deeply  in  this 
disaster,  which  puts  into  mourning  so  many  French- 
American  families.'  " 


At  present  it  looks  as  if  the  Allen  law  would  be 
made  a  feature  of  the  political  campaign  in  Illinois 
lliis  yeap.  The  Democratic  conventions  alrt-ady  held 
have  denounced  the  measure,  and  the  Republicans 
demand  the  repeal  of  the  act.  This  would  seem  to 
indicate  that  the  people  do  not  look  with  favor  upon 
it.  The  street-railway  companies  of  Chicago  will 
undoubtedly  endeavor  to  take  advantage  of  its 
provisions  at  once  and  secure  an  extension  of  their 
franchises  for  50  years  under  it. 


Another  attempt  will  be  made  by  the  present  city 
administration  of  Chicago  to  compel  the  street-rail- 
way companies  to  equip  their  cars  with  basket 
fenders.  The  first  attempt  failed,  owing  lo  the  de- 
fective manner  in  which  the  ordinance  was  drawn. 
Mayor  Harrison  has  signed  the  new  fender  ordi- 
nance, and  the  measure  will  become  operative  on 
September  ist.  It  is  announced  that  after  that  date 
the  companies  which  fail  to  equip  their  cars  with 
basket  fenders  will  be  liable  to  prosecution.  The 
penalty  provided  is  a  fine  of  not  less  than  $25  nor 
more  than  $100  for  each  car  operated  without  safety 
devices.  The  companies  will  fight  the  law  on  the 
grounds  that  their  cars  are  already  equipped  with 
fenders  and  that  the  city  cannot  legislate  in  favor 
of  any  particular  style  of  contrivance. 


The  subject  of  "Alternating-current  Transform- 
ers" has  been  considered  in  various  light-s,  but  the 
practical  discussion  of  the  topic  in  Mr.  White's 
paper  before  the  American  Institute  of  Electrical 
Engineers  is  undoubtedly  one  of  the  most  valuable 
contributions  to  the  literature  of  the  subject,  and  is 
especially  interesting,  as  it  presents  views  based  on 
experience  gained  in  the  manufacture  as  well  as 
operation  of  apparatus  of  this  character.  The  paper 
attracted  considerable  attention  at  the  Omaha  meet- 
ing, where  it  was  read,  and  it  will  doubtless  provoke 
much  comment  upon  receiving  wider  publicity. 
It  is  the  first  paper  that  has  been  published  giving 
the  results  of  a  systematic  and  elaborate  series  of 
actual  commercial  tests  on  transformers.  Mr.  White 
has  devoted  several  years  to  the  study  of  this  par- 
ticular problem  in  connection  with  central-station 
mansgement,  and  as  his  facilities  have  been  ex- 
ceptionally favorable  for  the  study  of  this  subject 
his  conclusions  should  be  valuable  to  others  simi- 
larly situated. 


Professor  Andrew  Jamieson's  suggestions  for 
standard  diagrams  of  electrical  apparatus,  as  given 
on  another  page,  are  interesting  when  compared 
with    the    Chicago    Electrical    association's    figures, 


Whatever  objection  may  have  been  raised  here- 
tofore to  the  proposition  that  the  government  lend 
financial  aid  to  the  enterprise  for  ihe  establish- 
ment of  the  Pacific  cable,  the  recent  action  of  Con- 
gress in  formally  annexing  Hawaii  makes  pro- 
vision for  telegraphic  communication  with  Hono- 
luUi  an  imperative  obligation.  It  is  greatly  to  be 
regretted  that  the  annexation  measure  was  not 
adopted  earlier  in  the  session,  as  it  might  then  have 
been  possible  to  have  disposed  of  the  cable  question 
before  adjournment. 

Never  before  was  the  necessity  for  this  great  un- 
dertaking so  urgently  impressed  upon  the  public 
as  at  this  time.  Our  relations  with  Hawaii  and  our 
operations  at  Manila  make  telegraphic  communi- 
cation with  the  Orient  particularly  desirable  for 
strategic  reasons.  Moreover,  we  are  now  engaged 
in  extending  our  foreign  trade,  and  Asia  presents 
a  splendid  field  for  operations.  We  are  greatly 
handicapped  at  present  and  will  continue  to  work 
at  a  disadvantage  as  long  as  we  are  without  direct 
cable  connection  with  that  part  of  the  world. 

It  is  probable  that  one  of  the  first  measures  to 
command   attention    in     Congress    next   December 


will  be  a  bill  providing  for  the  establishment  of  a 
Pacific  cable,  and  it  is  almost  certain  that  it  will 
differ  materially  from  former  measures  of  this  kind 
by  providing  for  the  immediate  extension  of  the 
cable  line  to  Asia.  Hawaii,  the  Carolines  and  the 
Ladrones  may  be  stations  in  the  line  to  the  Philip- 
pines. Recent  events  have  broadened  the  scope 
of  American  interests  and  one  of  the  first  improve- 
ments required  by  this  changed  condition  of  affairs 
will  be  the  establishment  of  the  Pacific  cable. 


An  interesting  point  was  raised  in  the  case  of  the 
General  Electric  company  against  the  Morganton 
Electric  Light  and  Power  company,  the  plaintiff 
claiming  that  it  had  a  lien  on  the  property  of  the 
latter  company  for  the  price  of  dynamos  which  it 
had  furnished  to  replace  smaller  ones  and  that  the 
lien  was  superior  to  the  claim  of  certain  bond- 
holders under  a  deed  of  trust  which  was  executed 
prior  to  the  sale  and  delivery  of  the  dynamos.  The 
plaintiff  claimed  that  the  machines  were  "material"  in 
the  legal  sense,  as  they  were  fastened  by  iron  bolts 
to  a  wooden  frame  which  was  built  into  a  brick 
foundation.  But  the  Supreme  Court  of  North  Caro- 
lina, before  which  the  question  was  argued,  declares 
that  a  piece  of  machinery,^  like  a  dynamo,  perfect 
in  itself  and  capable  of  being  used  in  one  place  as 
well  as  another,  cannot  be  considered  "material," 
under  the  statutes  of  that  state.  To  protect  them- 
selves, the  court  suggests  that  vendors  can  retain 
title  by  conditional  sale  or  by  taking  a  mortgage  on 
the  property  sold. 


American  industrial  conditions  are  now  under- 
going a  marked  and  important  change,  and  the  ulti- 
mate result  can  hardly  be  anticipated.  For  many 
years  this  country  has  been  among  the  leading  na- 
tions of  the  world  as  a  producer  of  manufactures  as 
well  as  of  raw  products,  but  it  has  been  absorbed 
with  its  own  internal  development  and  satisfied, 
for  the  time  being,  with  the  enormous  home  market 
of  70,000,000  of  people,  and  until  recently  it  has  de- 
voted but  little  concerted  effort  to  the  sale  of  its 
manufactures  outside  of  its  own  borders.  Now. 
how^ever,  it  is  apparent  that  the  output  of  our  manu- 
facturers is  largely  in  excess  of  the  demands  of  home 
consumption,  and  it  is  not  surprising  that  greater 
interest  is  being  manifested  among  manufacturers, 
exporters  and  economists  in  the  enlargement  of 
foreign  markets  for  American  goods.  Heretofore 
but  little  concerted  action  has  been  apparent  among 
exporters,  but  many  lines  of  American  manufacture, 
notably  machinery,  electrical  apparatus,  bicycles, 
and  other  products  of  iron  and  steel,  have  already 
been  introduced  into  European  countries  and  are 
finding  ready  sale  in  competition  with  home  prod- 
ucts. This  condition  is  explained  in  several  ways, 
principally  on  the  ground  of  comparative  cheapness 
which,  notwithstanding  the  higher  rates  for  labor, 
can  be  attained  through  superior  producing  capacity  ■ 
of  American  workmen  with  the  aid  of  improved  la- 
bor-saving machinery.  It  is  gratifying  to  observe 
that  the  business  community  seems  already  to  have 
learned  the  significance  of  the  industrial  opportunity, 
as  is  shown  by  the  organization  of  the  National 
Association  of  Manufacturers,  the  Philadelphia 
Commercial  Museum  and  export  associations  and 
clubs  in  commercial  centers,  with  the  object  of  find- 
ing larger  markets  for  American  goods.  The  in- 
crease in  the  volume  of  correspondence  of  the  State 
Department  with  business  houses,  organizations  and 
individuals  throughout  the  country  has  been  so 
great  that  Congress  has  made  provision  for  addi- 
tional facilities,  and  an  appropriation  has  been  passed 
to  enable  the  department  to  supplement  the  mail  re- 
ports of  consuls  with  cablegrams,  notifying  it  imme- 
mediately  of  any  important  commercial  or  industrial 
event.  As  a  result  commissions  composed  of  com- 
mercial and  industrial  experts  will  be  sent  abroad 
to  study  the  actual  conditions  in  promising  markets. 
Such  commissions  have  been  appointed  from  time 
to  time  with  favorable  results,  but  heretofore  gov- 
ernment inquiry  of  this  character  has  been  directed 
mainly  to  sister  republics  of  the  Western  Hemi- 
sphere. While  it  is  claimed  that  the  results  ob- 
tained have  been  largely  in  the  nature  of  prepara- 
tion for,  rather  than  in  actual  performance  of,  the 
great  task  of  obtaining  a  larger  share  of  Latin- 
American  trade,  it  is  believed  that  the  efforts  have 
not  been  wasted,  and  that  their  continuance  under 
intelligent  direction  will  soon  bear  fruit. 
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WAR   NEWS. 


The  Cable  at  Santiago — The  negotiations  for  Uic 
surrender  of  llie  city  of  Santiago  dc  Cui)a  to  Gen- 
eral Shafter,  the  commander  of  the  American  army 
that  has  invested  the  place,  gave  some  insight  into 
the  conditions  of  snbmarine  telegraphing  that  exist 
there.  An  official  dispatch  from  the  American  com- 
mander, dated  in  camp,  near  Santiago,  on  July  7th, 
recites  that  "at  the  request  of  the  Spanish  general. 
employes  of  the  English  cable  company  were  sent 
in  to  him  to  telegraph  his  government  us  to  sur- 
rendering."' Two  days  later  General  Shafter  tele- 
graphed: "Cable  operators  were  permitted  to  go 
in  yesterday  morning.  The  English  cable  was  in 
working  order  and  some  of  the  operators  were  in 
the  city.  General  Toral  wanted  them  there,  as  they 
were  the  principal  men.  This  cable  has  not  been 
cut,  and  the  men  I  sent  in  have  not  taken  it  up  again. 
English  cable  has  been  working  all  the  time  through 
to  Havana." 

This  interesting  episode  of  the  war  is  described 
with  greater  detail  by  a  correspondent  of  the  New 
York  Sun.  His  dispatch  was  dated  Siboney  (near 
Santiago),  July  7th,  and  in  it  he  said:  "General  Toral 
asked  that  the  time  of  the  truce  be  further  extended, 
as  he  wanted  to  communicate  with  the  Madrid  gov- 
ernment concerning  the  surrender  of  the  city.  He 
also  asked  that  cable  operators  be  sent  to  operate 
the  line  between  Santiago  and  Kingston.  He 
promised  on  his  word  of  honor  as  a  soldier  that 
the  operators  would  not  be  asked  to  transmit  any 
matter  except  that  bearing  on  the  surrender,  and 
that  he  would  return  them  safe  to  El  Caney  when 
a  final  reply  was  received  from  Madrid.  This  re- 
quest for  operators  was  made  necessary  by  the 
fact  that  the  men  who  had  been  operating  the  San- 
tiago cable  were  British  subjects,  and  they  had  all 
left  the  city  under  the  protection  of  the  British 
consul  when  the  Americans  gave  notice  that  the 
city  would  be  bombarded  unless  it  surrendered.  The 
commissioner  said  that  General  Toral  wanted  to 
consult  with  the  authorities  in  Madrid,  for  the  reason 
that  he  had  been  unable  to  communicate  with  Cap- 
tain-General Blanco  in  Havana.  It  was  finally  ar- 
ranged that  the  truce,  which  expired  at  four  o'clock 
yesterday,  should  be  extended  until  the  same  hour 
on  Saturday.  The  commissioner  was  escorted  back 
through  another  part  of  the  camp  which  was  filled 
with  bristling  guns.  -The  British  consul  having 
given  his  consent  to  the  operators  returning  to  the 
city,  messengers  were  sent  to  EI  Caney  to  learn  if 
the  men  would  go.  They  expressed  their  willing- 
ness, and  were  escorted  to  the  walls  of  the  city, 
where  they  were  met  by  a  Spanish  escort  and  taken 
to  the  office  of  the  cable  company,  where  they  be- 
gan work  at  about  four  o'clock  yesterday  afternoon." 
It  is  stated  that  the  French  cable  between  Hayti 
and  Santiago  has  been  repaired,  so  that  communi- 
cation is  now  possible  with  the  city  of  Santiago 
itself.  This  line  is  the  one  over  which  the  govern- 
ment dispatches  are  being  sent,  but  since  the  line 
was  cut  by  our  navy  communication  with  Santiago 
has  been  cut  off.  The  line  was  placed  in  working 
order,  however,  so  that  Guantanamo  and  Playa  del 
Este  could  be  used  for  the  army,  but  it  was  not  until 
last  week  that  the  last  break  in  the  cable  was  mended 
and  the  line  made  complete  between  Hayti  and  San- 
tiago de  Cuba.  The  government  has  made  an  agree- 
ment with  the  French  cable  company  by  which 
dispatches  may  be  filed  in  Santiago,  provided  they 
are  not  addressed  to  persons  in  Spain,  and  are  sub- 
ject to  censorship  at  Playa  del  Este. 

Other  Cable  News — A  dispatch  to  the  London 
Daily  News  from  Madrid  says  that  the  Spanish  gov- 
ernment is  unable  to  communicate  with  Cuba  be- 
cause the  English  cable  company  refuses  to  trans- 
mit cipher  dispatches.  The  Spanish  government 
instructed  the  Spanish  commission  in  London  to 
take  measures  to  compel  the  company  to  fulfill  its 
contract.  The  commission  replied  that  it  was  im- 
possible to  reach  a  satisfactory  agreement.  The 
government  insists  upon  the  transmission  of  its 
dispatches,  and  asks  whence  the  order  to  refuse 
them  was  issued.  The  newspapers  blame  the  British 
government  for  the  company's  action. 

The  president  directed  that  Admiral  Cervera  be 
allowed  to  cable  his  family  in  Spain  that  he  is  alive 
and  well  and  being  well  treated,  and  Cervera  did 
so.  The  president  also  ordered  that  the  prohibition 
of^coinmunication  with  Spain  be  sufficiently  raised  to 
allow  a  similar  courtesy  for  all  other  captured  Span- 
ish officers.  General  Greely  says  that  his  instruc- 
tions are  to  be  very  rigid  in  his  scrutiny  of  the  mes- 
sages.    The  messages  must  all  be  plainly  persona!. 

It  is  reported  from  London  that  cable  communi- 
cation direct  with  Manila  will  be  opened  in  a  few 
days.  Negotiations  are  now  said  to  be  progressing 
between  the  Eastern  Telegraph  company  and  the 
British  ambassadors  to  the  United  States  and  to 
Spain.  London  Manager  Hibberdine  of  the  com- 
pany said  on  Tuesday:  "We  hope  to  have  the  cable 
repaired  soon.  The  difficulty  hitherto  has  been  the 
impossibility  to  get  the  rival  governments  to  agree 
on  the  matter.  Each  insisted  on  having  control 

of  the  cable.  What  we  are  trying  to  accomplish 
is  to  gain  permission  from  both  the  United  States 
and  Spain  for  our  company  to  make  the  repairs  in- 
dependently and  operate  the  cable  as  a  private  cor- 
poration. I  believe  this  will  be  arranged,  but  I 
cannot  tell  where  the  landing  will  be.  The  repairs 
will  take  only  a  few  hours,  as  the  cable  is  cut  in 
the  bay  close  inshore.     As  soon  as  the  two  govern- 
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ments  give  iheir  consent  we  will  send  the  cable  ship 
from  the  Chinese  coast,  and  within  a  day  after 
Its  arrival  the  Manila  lino  will  be  mady  for  mes- 
sages." 

The  Signal  Service — Excellent  progress  lias  been 
n:ade  in  recruiting  for  the  Volunteer  Signal  Corps, 
which  has  been  going  on  under  Colonel  Dunwoody, 
who  says  there  was  plenty  of  material  offered.  There 
is  to  be  a  company  of  signal  men  for  each  division 
in  the  army.  The  organization  of  12  .companies 
is  now  in  progress,  and  their  captains  have  been 
selected  as  follows:  First  Company,  Elmore  A.  Mc- 
Kenna;  Second  Company,  Howard  A.  Giddings: 
Third  Company,  Frederick  T.  Leigh  of  Brooklyn; 
Fourth  Company,  Charles  B.  Hepburn  of  Iowa; 
Fifth  Company,  William  N.  Lamar;  Sixth  Com- 
pany, Charles  N.  Connor  of  St.  Louis;  Seventh 
Company,  John  McConnell  of  Chicago;  Eighth 
Company.  George  W.  Butler;  Ninth  Company,  Ed- 
ward B.  Ives  of  New  York;  Tenth  Company, 
Thomas  F.  Clark  of  Boston;  Eleventh  Company, 
CarWF.  Hartman  of  Newark.  N.  J.;  Twelfth  Com- 
pany, Frank  Lyman  of  Des  Moines.  In  the  Signal 
Corps  telegraphers,  electricians  and  linemen  are 
v/anted.  It  is  said  to  be  the  best  paid  branch  of 
the  service.  The  pay  of  privates  is  $20.50  a  month; 
first-class  sergeants  get  $45. 

The  Ninth  Company  of  the  corps,  under  com- 
mand of  Captain  Ives,  was  recently  at  Newport- 
News,  Va..  and  is  probably  now  on  its  way  to  San- 
tiago, where  signal-service  reinforcements  are 
needed.     It  comprises  five  officers  and  55  men. 

Major  George  P.  Schriven  of  the  Signal  Corps 
has  been  ordered  to  go  to  Manila  on  the  Peru  and 
report  to  General  Merritt. 

Fifty-five  men,  comprising  Indiana's  quota  in  the 
United  States  Signal  Service  Corps,  have  left  In- 
dianapolis for  Washington.  The  company  is  under 
command  of  Captain  Charles  Mclntyre.  for  many 
years  a  member  of  the  Indiana  National  Guard. 

That  part  of  the  government  Signal  Corps  organ- 
ized in  Montana,  consisting  of  about  20  le'egra- 
phers  and  electricians,  under  the  command  of  Lieu- 
tenant George  H.  Tilley,  which  has  been  stationed 
at  Helena,  left  that  city  on  July  9th  and  is  now 
on  thewayto  Manila  on"hurry''orders  received  from 
Captain  Bartlett,  in  charge  of  the  btireau  at  Wash- 
ington. In  the  order  to  move  immediately  to  San 
Francisco  it  was  said  that  the  telegraphers  were  to 
accompany  the  fourth  Philippine  expedition,  which 
was  expected  to  leave  that  city  on  July  14th.  Lieu- 
tenant Tilley  was  formerly  a  New  York  telegrapher. 
For  some  time  he  had  charge  of  the  Montana  State 
Signal  Corps.  His  men  have  been  drilled  thor- 
oughly and  are  equipped  fully. 

Volunteer  Engineers — An  eastern  contemporary 
states  that  Lieutenant  E.  J.  Spencer  of  St.  Louis,  a 
former  army  officer  and  a  well-known  electrical 
man,  has  been  nominated  to  the  lieutenant-colonelcy 
of  the  Third  Regiment  of  Volunteer  Engineers  by 
President  McKinley. 

The  completion  of  the  organization  of  the  First 
Regiment  of  Volunteer  Engineers  is  proceeding  sat- 
isfactorily at  Camp  Townsend,  near  Peekskill.  N.  Y,. 
where  headquarters  have  been  established.  The 
regimental  roster  is  now  nearly  complete,  but  it  is 
possible  that  one  battalion  may  be  sent  to  Cuba 
before  the  regiment,  as  a  whole,  is  completely  mus- 
tered in.  There  is  a  large  number  of  electrical  men 
in  this  regiment. 

Private  Francis  M.  Blacklockofthe  First  Regiment 
United  States  Volunteer  Engineers,  at  Camp  Town- 
send,  Peekskill.  N.  Y.,  has  been  promoted  to  the 
rank  of  sergeant.  Private  Blacklock  was  an  elec- 
trician of  the  Niagara  Falls  Power  company  and 
volunteered  his  services  at  the  first  call  to  arms. 
He  enlisted  in  the  Forty-second  Separate  Company 
of  Niagara  Falls,  now  Company  E,  Third  Regiment, 
New  York  Volunteer  Infantry,  as  a  private.  His  ap- 
plication to  be  transferred  to  the  engineers  was 
granted  a  week  ago,  and  he  was  transferred  to 
Peekskill,  where  the  regiment  is  now  being  formed. 
His  knowledge  of  electricity  and  engineering  se- 
cured him  the  promition  he  has   seceived. 

Thirty-five  members  of  Company  B,  United  States 
Engineer  Corps,  arrived  at  Newport  News,  Va., 
Irst  week  and  encamped  in  emergency  tents  near  the 
Signal  Corps.  The  men  have  been  stationed  for 
some  time  at  Willets  Point.  Long  Island,  and  came 
directly  from  that  place. 

Miscellaneous  Notes. —The  Engineers'  Club  of 
New  Y^ork,  which  cabled  its  congratulations  to 
Dewey  upon  his  victory  at  Manila,  received  the  fol- 
lowing acknowledgment: 

Flagship  Olympia,   Manila.  May  24. 

Sir:  Admiral  Dewey  wishes  me  to  express  to  the  Engineers' 
Club  of  New  York  his  hiph  appreciation  of  the  action  of  the  chib 
in  cabling  coneraiulations  to  himself  and  to  the  members  of  the 
Eneineer  Corps  aiUrhed  to  this  squatiron  upon  the  naval  victorv 
of  May  ifit.  The  telegram  was  read  on  (he  quarter  deck  of  all 
vessels  of  (he  squadron  with  all  hands  at  muster.  Such  prompt 
appreciation  of  services  rendered  to  the  rountry  is  a  great  in- 
centive to  continued  effort       Very  sinrere'v- 

T.  M,   BRUMBY.  Flag  Lieutenant. 

Secretary  Engineers'  Club. 

A  Paris  correspondent  complains  that  the  Span- 
ish censor  has  stopped  most  of  the  telegrams  sent 
from  Madrid  to  newspapers  in  the  French  capital. 

The  auxiliary  cruiser  Yankee  was  in  port  in  New 
York  last  week.  This  ship  has  taken  an  active 
and  honorable  part  in  the  naval  operations  in  Cuban 
waters,  and  is  expected  to  make  one  of  the  fiying 
squadron  to  be  sent  to  Spain.  Several  electrical 
men  are  serving  in  the  ship's  company.  S.  Dana 
Greene  of  the  General  Electric  company  is  an  acting 
lieutenant. 
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Alternating-current      Transformers 
From  the  Station   Manager's 
Viewpoint.' 
Bv  VV.  F,   White. 
!n  the  early  ilays  oi  allernating  cenl'-al-statiijii  dc- 
Mlopmcnt,   many  a   sale;  <if  allcriiatint;  ccmraj-sla- 
lioii  cfiuipnicnl  was  lost  lo  diruct-currcin  compeiitors 
liy  ihc  facts,  liKiires  and  fancies  which  ihc  salesman 
111    direcl-currcnt    apparatus    was    able    to    advance 
loncerning  the  wastefulness  of  energy,  the  exi)ense 
of  niaintenance  and  the  danger  to   lif.;  which  pur- 
chaser nuisl  accept  as   inseparahly   wedded  lo  any 
transformer   system. 

Notwitlistanding  that  the  danjicr  to  life  was  un- 
foilunalely  made  much  of  and  the  facts  grossly  mis- 
represented, still  the  correctness  of  many  of  those 
arguinents,  in  the  light  of  present  knowledge,  stands 
up  remarkably  well  under  the  scrutiny  of  qualitative 
analysis.  And  it  is  even  more  remarkable,  in  view 
of  the  natural  tendency  to  exaggerate  induced  by 
zeal  to  make  sales,  how  little,  if  any,  were  the  fac.'s 
of  these  evils  overdrawn  or  magnified.  Quanli- 
li.tive  analysis  in  fact  proves  that  most  figures  then 
given  to  show  the  amount  of  transformer  "leakages" 
were  understated.  On  the  part  of  salesmen  thi.s 
was  undoubtedly  more  a  mistake  of  the  head  than 
of  the  heart,  for  while  some  few  of  them  knew  the 
results  of  some  isolated  tests  of  some  |iartirular  size 
of  one  type  or  inanufacture  of  transformer,  no  one. 
whether  .salesman,  engineer  and  designer,  or  manu- 
facturer, had  any  knowledge  or  conception  of  the 
cumulative  effect  of  transformer  loses  on  the  sta- 
tion output.  Such  little  knowledge  as  had  then  been 
acquired  related  more  to  the  transformer  cfBciency 
under  certain  percentages  of  rated  load,  than  to 
all-day  efiiciency,  or  the  24-hour  ratio  of  energy 
ciitput  to  energy  absorbed  under  average  conditions. 
Little,  if  anything,  was  known  of  transformer 
core  losses,  and  the  effect  of  power  factor  on  station 
and  line  capacities  had  not  had  consideration.  As 
long  ago  as  1892  the  writer,  in  making  a  careful  ex- 
amination into  the  operations  of  one  of  the  then 
largest  alternating  stations  in  this  country,  made 
the  discovery  that  with  a  net  meter  rate  to  con- 
sumers of  about  20  cents  per  1,000  watt-hours,  the 
income  per  kilowatt-hour  output  at  the  switchboard 
was  only  about  six  cents,  showing  an  average  loss 
from  station  switchboard  to  consumer's  ineter  of 
about  70  per  cent. 

Current  was  supplied  in  accordance  with  the  then 
e^isting  universal  practice  through  one  or  more 
transformers  for  each  customer.  In  two  or  three 
cases,  for  large  installations,  as  many  as  18  or  20 
transformers  were  erected  for  a  single  customer, 
no  transformer  of  more  than  75  lights  capacity  being 
used.  The  transformer  primaries  were  connected 
in  multiple,  the  secondaries  feeding  entirely  distinct 
and  separate   circuits. 

Of  each  1,000  watt-hours  output  at  the  switch- 
beard,  it  was  estimated  that  approximately  300  watt- 
hours  were  delivered  through  the  customer's  sec- 
ondary meter.  600  w'att-hours  w-ere  accounted  for 
by  transformer  core  losses,  leaving  too  watt-hours 
to  be  accounted  for  by  transmission  and  other  losses. 
A  statement  of  these  conclusions  to  a  well-known 
manufacturer,  who  supplied  the  wattmeters  and 
many  of  the  transformers,  elicited  the  opinion  that 
either  the  primary  meters  registered  too  fast  or  the 
secondary  meters  too  slow. 

A  meter  expert  from  the  factory  accordingly  spent 
sc\  eral  weeks  in  testing  all  primary  and  secondary 
meters,  found  them  correct,  and  proved  that 
the  apparent  discrepancy  was  not  due  to  the  meter 
end  of  the  plant  equipment.  With  the  writer's  rec- 
ommendation that  a  three-wire  secondary  network 
be  erected,  using  loo-volt  lamps,  and  fed  through 
large  transformers  at  frequent  centers  of  distribu- 
tion, the  matter  was  dropped:  but  there  is  no  doubc 
_that  the  proportion  of  the  otuput  attributed  to  trans-, 
former  losses  w'as  approximately  correct. 

Since  that  time  it  has  been  the  writer's  good  for- 
tune to  be  in  touch  with  a  considerable  number  of 
alternating  plants,  giving  him  knowledge  of  their 
operating  results,  and  he  does  not  hesitate  to  assert 
that  very  few  plants  exist,  giving  continuous  service, 
using  separate  transformers  for  individual  cus- 
tfimers,  and  charging  from  12  to  20  cents  per  i,oco 
watt-hours,  secondary  meter  measurement,  whose 
income  per  kilowatt-hour  output  at  the  switch- 
board exceeds  from  four  cents  to  seven  cents.  In 
other  words,  the  transmission,  transforming  and 
distribution  losses  are  commonly  as  much  as  200 
per  cent,  of  the  customers'  demand,  as  shown  by 
tile  customers'  meters.  This  does  not  mean  op- 
erating expenses  three  time  as  great  as  if  ail  these 
losses  were  eliminated,  but  it  does  mean  that  large 
expenditures  are  made  for  fuel  and  feed  water  for 
the  keeping  warm  of  numerous  transformers  op- 
erating about  20  hours  per  day  with  open  second- 
aries. And  great  numbers  of  small  transformers 
also  mean  great  variations  of  secondary  voltage, 
large  bills  for  lamp  renewals,  unsatisfactory  service 
and  a  reduced  number  of  lamps  which  can  be  served 
ai  any  instant  from  a  given  generator  capacity.  To 
show  the  benefits  to  be  derived  by  using  a  secondary 
ne^lwork,  fed  by  'large  transformers  working  in 
multiple,  but  located  one  at  each  feedin.g  point  or 
"local  center  of  distribution,  as  compared  with  the 
use  of  small  transformers,  .one  or  more   to   a  cus- 

\Cnnti.7nied  on  faj^e  jS.'\ 

I.     Read  at  tlie  fifte'^nth  genera]  meeting  of  the  American  In- 
stitute of  Electrical  Engineers,  Omaha,  June  29,  189S. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Independent  Telephony   at  the  Trans- 
Mississippi  Exposition. 

The  conspicuous  position  occupied  b}"^  the  inde- 
pendent telephone  industry  in  the  electrical  and 
financial  world  is  fittingly  exemplified  at  the  Omaha 
exhibition  by  the  excellent  representation  of  two 
of  the  most  prominent  manufacturers  of  this  class 
of  apparatus.     It  is  certainly  fortunate  that  both  of 


from  the  simple  wall  form  to  cabinet  desk  sets  of 
highly  finished  material,  with  beveled-glass  front  or 
mirror.  There  are  also  many  forms  of  instruments, 
among  them  being  the  swinging-arm  desk  set, 
gooseneck  transmitter  arm.  portable  transmitter 
stand,  portable  rocker  arm  desk  set  and  the  West- 
ern rocker  arm  and  transmitter.  The  adjustable- 
arm  transmitter  is  described  as  a  "combined  long- 
distance and  exchange  instrument"  of  the  solid-back 


INDEPENDENTtTELEPHONV    AT    THE    TRANS  MISSISSIPPI     EXPOSITION.- 
CONSTRUCTION    COMPANY, 


-EXHIBIT    OF    WESTERN    TELEPHONE 


these  companies  have  placed  complete  lines  of  their 
standard  apparatus  on  exhibition,  as  it  gives  many 
intending  investors  an  opportunity  to  examine  the 
merits  of  the  respective  systems.  It  is  unfortunate. 
however,  that  the  Bell  apparatus  is  not  at  hand  for 
comparison,  but  it  is  promised  that  a  complete  ex- 
change equipment  will  be  in  working  order  in  the 
Electricity  building  before  the  end  of  the  month. 
The  apparatus  displayed  by  the  independent  com- 
panies at  Omaha  is  well  constructed  and  is  according" 
to  the  best  modern  designs.  It  compares  favorably 
with  the  Bell  equipment. 

Western  Telephone  Construction  Company. 

This  concern  has  an  elaborate  exhibit,  showing 
every  form  and  style  of  standard  apparatus  whicli 
it  manufactures.  The  illustration.  Fig.  i,  shows  a 
corner  of  the  booth,  which  occupies  a  conspicuous 
position  in  Machinery  and  Electricity  building.  The 
central  feature  in  the  picture  is  the  switchboard, 
which  Is  the  regular  commercial  board  of  the  Western 
Telephone  Construction  company,  and  the  excellent 
workmanship  shown  in  its  construction  occasions 
much  surprise  among  visitors  whose  ideas  about 
the  apparatus  turned  out  by  independent  companic-^ 
has  been  gained  through  representations  of  the  Bell 
company's  officials.  The  combined  lightning  ar- 
rester, distributing  and  change  board,  which  is  also 
shown  in  this  exhibit,  is  admitted  to  be  in  accord 
ance  with  the  best  modern  practice.  Other  equip- 
ments. Including  a  200-drop  improved  table  switch- 
board and  a  lOO-drop  improved  switchboard  for 
metallic  or  common-return  systems,  also  occasion 
favorable  comment.  The  No.  i  improved  switch- 
board, which  has  attracted  considerable  attention 
is  compact,  durable  and  economical.  One  feature 
tending  to  increase  the  facility  with  which  this  board 
may  be  handled  is  that  the  same  movement  by 
which  the  operator  places  the  plug  in  the  jaclv 
after  a  call  mechanically  restores  the  drop.  The 
drop  hangs  dir'fectly  In  front  of  the  spring-jack,  and 
the  plug  must  restore  it  before  entering  the  spring- 
jack.  The  entire  space  occupied  by  100  jacks  and 
drops,  complete,  Is  but  14  by  14  inches.  This  board 
is  provided  with  patent  circuit-changing  levers. 
By  a  simple  movement  of  one  of  the  levers,  the  oper- 
ator can  connect  her  telephone  across  the  circuit  of 
two  subscribers  who  are  talking,  or  can  ring  either 
one  of  them.  Clearing-out  drops  are  provided  for 
each  pair  of  plugs,  and  are  provided  with  a  special 
winding  in  such  a  manner  as  to  render  them  abso- 
lutely non-inductive  without  decreasing  their  mag- 
netic efficiency.  The  wiring  Is  neat  and  the  board  is 
mounted  in  a  handsome  cabinet  of  quarter-sawed 
oak.  Other  parts  of  the  exchange  equipment 
are  equally  well  made.  A  power  generator  for 
switchboards,  provided  with  a  slate  base,  a  new  type 
of  bridging  generator,  a  repeating  coll  and  an  op- 
e'-ator's  receiver  and  head  band  are  included  in  the 
display,  as  well  as  all  the  parts  of  a  dismantled 
switchboard  and  sections  of  the  distributing  board. 
Linemen's  test  sets  and  instruments  for  construc- 
tion and  repair  gangs  are  displayed.  A  variety  of 
subscribers'   instruments    is    also    shown,    ranging 


type,  mounted  in  fine  cast-nickeled  box  with  hard 
rubber  back.  The  induction  coil  is  of  special  wind- 
ing, mounted  in  the.  base  of  the  adjustable  arm. 
Screw  and  washer  terminals  are  provided  and  sol- 
dered connections  are  made.  Four  insulated  bind- 
ing-posts are  mounted  in  the  base  of  the  arm  for 


In  addition  to  the  regular  apparatus  for  exchange 
and  private  lines,  the  company  has  developed  a 
complete  system  of  police,  fire-alarm  and  railway- 
patrol  boxes.  Instruments  of  this  character  are  also 
included   in   the   exhibit. 

American  Electric  Telephone  Company. 

Standard  apparatus  and  equipments  of  special  de- 
sign, manufactured  by  this  company,  are  arranged 
In  the  artistic  booth  near  the  eastern  entrance  to 
the  Machinery  and  Electricity  building,  which  is 
represented  In  Fig.  2.  In  one  corner  is  the  sound- 
proof booth  for  pay  stations,  containing  a  cabinet 
set  for  long-distance  work.  This  is  constructed  of 
handsomely  finished  wood,  with  plate-glass  door 
and  magneto  bell.  A  cabinet  desk  set,  equipped 
with  a  long-distance  transmitter  with  a  500-ohm 
induction  coil,  occupies  a  prominent  place  in  the 
collection.  In  the  line  of  station  equipment  the 
special  feature  of  this  exhibit  is  a  complete  100- 
drop  express  switchboard.  This  board  is  a  new  de- 
parture, with  self-restoring  drop,  self-restoring  ring- 
off  and  rapid-ringing  device.  Each  drop  and  jack 
Iv.  self-contained  in  a  hard  rubber  case  and  can  be 
lemoved  and  replaced  In  the  board  in  one  minute 
without  disturbing  a  single  connection.  Each  drop 
ii;dicates  if  the  line  is  working  properly.  The  ex- 
perience of  the  company  enables  it  to  furnish  switch- 
boards of  any  desired  capacity,  from  10  to  3,000 
drops,  wired  for  common-return,  grounded  circuits. 
or  complete  metallic,  for  use  with  series  or  bridg- 
ing telephones  or  combination  of  both.  Particular 
attention  is  given  to  the  design  and  construction  of 
boards  to  meet  special  requirements  of  service.  An- 
other specialty  is  the  Universal  telephone  exchange 
switchboard,  for  single  lines  and  metallic  circuits. 
of  the  magneto  bell  system.  The  act  of  putting  a 
connecting  plug  in  a  spring-jack  rings  the  sub- 
scriber called  for.  The  board  is  compact,  100  drops 
being  20  inches  wide,  or  the  necessary  width  for  the 
operator  to  sit  comfortably.  Everything  that  is 
necessary  for  the  complete  equipment  and  operation 
of  a  first-class  exchange  Is  Included  In  the  apparatus 
displayed.  The  operator's  head  receiver  and  the  ex- 
change chair  are  among  the  specialties  that  may  be 
enumerated.  Batteries,  carbon  lightning  arresters. 
five-point  extension  bell  switches,  fusible  cut-outs, 
water  motors  and  power  generators,  linemen's  test 
sets  and  repeating  coils  are  also  shown,  and  their 
operation  explained.  Subscribers'  outfits  in  several 
forms  are  displayed.  The  standard  forms  of  Ameri- 
can series  telephones  are  equipped  with  generators 
of  special  power,  having:  lar^'e  field  magnets  of  best 
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the  attachment  of  primary  and  secondary  circuits. 
The  construction  of  the  coils  is  such  that,  used  in 
combination  with  the  transmitter,  the  greatest  vol- 
ume and  sensitiveness  is  secured  with  a  minimum 
amount  of  battery  power.  The  length  of  the  base 
of  the  arm  is  5'^  inches,  thus  allowing  it  to  be 
mounted  on  any  back  board  between  the  magneto 
bell  and  battery  box. 


quality  of  magnetic  steel,  laminated  armatures  with 
ample  wire  space,  securing  large  output  and  wound 
to  ring  through  a  resistance  of  approximately  15.000 
ohms,  polarized  bells  with  central  pivoted  arma- 
tures, having  high  coefficient  of  self-induction  and 
I  cliable  means  of  adjustment,  automatic  shunts  of 
positive  action,  long-lever  gravity  switches  and 
silk-wound  Induction  coils.     Several  handsome  desk 
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sets  are  included;  there  are  also  a  transmitter  and 
receiver  combined,  a  transmitter  and  arm  and  sev- 
eral forms  of  American-Hunnings  transmitters. 
One  of  the  most  attractive  instruments  in  appear- 
ance and  working  quality  is  the  new  American  am- 
plifying transmitter,  especially  bmlt  for  long  lines 
:<nd  severe  service.  It  is  used  on  "special  No.  u," 
which  comprises  a  double-cell  battery  box,  pro- 
vided with  a  long-distance  type  silk-wound  induc- 
tion coil  iTiounled  in  the  bell  box,  a  magneto  gen- 
erator wound  to  ring  through  approximately  15,000 
ohms  resistance  and  having  an  automatic  shunt, 
call  bells  with  centrally  pivoted  ringer  armature.^. 
Bell  style  receivers  with  compound  magnets  in  hard- 
rubber  shells,  long-lever  gravity  switch  hooks,  Wat- 
son wiring  and  two  cells  of  solution  battery.  This 
instrument  is  adapted  for  both  long  and  short-dis- 
tance work.  Its  chief  claims  are  simplicity,  ease 
of  access  to  all  parts  for  purposes  of  inspection, 
general  efficiency,  durability  and  neatness  of  ap- 
pearance. It  is  furnished  in  woodwork  of  walnut  or 
cak,  as  preferred.  A  description  of  this  exhibit 
would  not  be  complete  without  mention  of  the  Burns 
receiver,  which  is  attracting  so  much  attention. 
This  is  a  new  double-pole  adjustable  receiver,  ein- 
bracing  features  possessed  by  no  other  receiver  on 
the  market.  It  combines  sensitiveness,  loud  talk- 
ing qualities,  positiveness  and  ease  of  adjustment 
and  accessibility  of  all  parts  for  the  purpose  of  in- 
spection  and   repairs. 

As  an  illustration  of  the  character  of  the  work 
performed  by  this  company  the  exchange  at  Grand 
Rapids  is  referred  to.  The  Citizens'  Telephone 
company  of  that  city  is  equipped  with  American 
apparatus,  and.  according  to  the  exchange  directory, 
the  business  has  grown  from  400  instruments  in 
use  June  i,  1896,  to  4,102  on  October  20,  1897.  This 
number  includes  2,028  state-line  telephones  dis- 
triHited  throughout  Michigan  and  reaching  127 
points.  The  fact  that  satisfactory  service  can  be 
given  over  such  an  extensive  territory  from  one 
exchange  is  accepted  by  telephone  men  as  sufficient 
proof  of  the  high  character  of  the  equipment  em- 
ployed. 


Victor  Telephonic  Apparatus. 

The  debutante  of  the  recent  telephone  convention 
was  the  Victor  Telephone  Manufacturing  company  of 
Chicago.  This  company  made  its  first  display  at  the 
convention  and  a  general  idea  of  its  exhibit  at  the 
Palmer  House  on  that  occasion  was  given  in  the 
picture  that  was  presented  in  the  last  issue  of  the 
Western  Electrician.  The  accompanying  cuts, 
however,  show^  in  detail  some  of  the  essential  Vic- 
tor instruments. 

The  outfit  presented  in  Fig.  i,  or  the  Victor 
"A,''  as  it  is  called  by  its  manufacturer,  was  espec- 
ially designed  for  long-distance  and  exchange  work, 
where  a  strictly  first-class  instrument  is  desired.  The 
woodwork  is  quarter-sawed  oak,  neatly  carved  and 
highly  polished.  The  battery  box  is  constructed 
so  as  to  use  from  one  to  three  cells  of  ordinary  wet 
battery,  as  the  case  may  require,  one  above  the 
other,  thus  doing  away  with  the  wide  battery  box 
commonly  used.  The  generator  and  nnger  are 
made  after  approved  designs,  with  the  best  material 
and  workmanship  that  can  be  procured,  and  are 
guaranteed  to  give  a  strong  ring  through  15.000 
ohms  resistance.  The  Victor  transmitter  is  of  the 
long-distance  type,  and  is  mounted  on  an  adjustable 
arm.  The  Victor  special  double-pole  receiver  has 
hard  rubber  shell,  compound  magnets,  and  is  fitted 
with  a  special  device  for  keeping  the  adjustment. 

The  Victor  "B"  is  the  same  in  every  respect  as 
"A,"  with  the  exception  that  it  is  wired  for  mul- 
tiple or  bridging  work,  and  has  special  ringer  and 
induction  coils  for  toll-line  work.  This  instrument 
is  particularly  recommended  for  toll-line  work. 

The  Victor  double-pole  receiver  is  shown  in  sec- 
tion in  Fig.  2.  This  instrument  has  powerful  com- 
pound magnets,  assembled  in  a  hard-rubber  case, 
and  fitted  with  the  Victor  special  device  for  keeping 
the  poles  constantly  in  the  same  position  with  the 
diaphragm.  The  spools  are  wound  with  No.  .36 
sillv-covered  wire.  All  connections  are  soldered  and 
thoroughly  insulated. 

The  Victor  long-distance  adjustable  arm  trans- 
mitter is  shown  in  Fig.  3.  The  box  and  arm  are  neat 
in  design,  highly  finished  and  ornamented.  The 
instrument  is  very  sensitive,  powerful  and  clear  in 
articulation.  The  transmitter  head  is  made  of  hard 
rubber,  so  as  to  prevent  the  absorption  of  moisture 
and  the  consequent  packing  of  the  granules.  The 
company  claims  it  has  over  10,000  in  use.  These  in- 
struments have  a  500-chm  induction  coil. 

One  of  the  most  important  of  the  Victor  instru- 
ments is  its  switchboard.  The  points  of  superiority 
claimed  by  the  company  over  other  boards  are  that 
it  is  neater  in  design,  better  in  construction,  more 
economical  in  operation  and  absolutely  free  from 
infringing  any  patents.  The  cabinet  work  is  of 
highly  finished  oak,  with  nickel  and  German  silver 
trimmings,  making  a  very  attractive  instrument  for 
an  exchange  office.  The  working  surface  of  each 
lOO-section  is  14  by  21  inches,  making  the  most 
convenient  possible  size  for  ease  and  rapidity  of 
operation.  The  method  of  plugging  is  so  arranged 
that  only  about  half  the  time  ordinarily  required 
on  other  boards  is  needed  to  make  a  connection 
between  any  two  subscribers.  These  beards  are 
put  up  either  for  metallic  or  single-wire  circuits 
in  any   size  to  3,000-drop. 


WESTERN  ELECTRICIAN. 
Telephone  News  from  the  Northwest. 

(From    the    Minneapolis   correspondent  of    tbe    Western    Elec- 
trician.! 

H.  L.  Sumption  and  Irving  Todd,  Jr.,  of  Hast- 
ings, Minn.,  have  been  granted  a  franchise  lor  a  tele- 
phone exchange  at  Red  Winfc,  Minn. 

The  Iowa  and  Nebraska  Telephone  company  has 
connected  with  Sutherland,  fa. 

The  Iowa  Telephone  company  has  moved  into 
new  quarters  at  Muscatine,   la. 

The  Iowa  Telephone  company  has  answered  the 
Board  of  Public  Works  at  Dcs  Moines,  la.,  refusing 
to  comply  with  the  orders  of  the  City  Council  to 
vacate  the  streets  of  Des  Moines.  The  company 
has  instructed  its  attorneys  to  take  such  action  as 
may  be  necessary  to  protect  its  rights. 

The  Northwestern  Telephone  Exchange  company 
differs  from  a  number  of  other  corporations  in  the 
Northwest,  in  its  treatment  of  the  matter  o!  internal 
revenue  on  long-distance  telephone  messages.  It 
announces  that  it  will  pay  the  tax  on  all  messages 
c<.isfing  over  15  cents. 

The  commissioner  appointed  to  appraise  lands  for 
the  Northwestern  Telephone  Exchange  company  in 
the  neighborhood  of  Lamberton.  Minn.,  were  not 
received  in  a  very  cordial  manner  by  some  of  the 
farmers,  who  did  not  want  their  groves  crossed. 

The  Blue  Earth  Valley  Telephone  company  has 
bought  a  new  switchboard  and  40  new  instruments 
for  its  Blue  Earth  City,  Minn.,  exchange. 

The  Northwestern  Telephone  Exchange  com- 
pany will  establish  a  telephone  exchange  at  Merriam 
Park,   between   Minneapolis  and  St.   Paul,  at  once. 


.V 


Extensions  and  Improvements. 


In  his  official  report  for  1897,  the  British  consul- 
general  of  Frankfort-on-thc-Main,  Sir  Charles  Op- 
pcnhcimcr  gives  some  statistics  i-elatinii  to  the  im- 
perial German  telephone  system.  State  teleuhones 
exist  at  488  stations,  with  130,276  connections.  The 
toial  number  of  telephonic  conversations  was  562.- 
000,000.  The  numerous  requests  for  a  reduction  in 
the  state  telephone  charges  have  as  yet  proved  un- 
successful. 

The  London  County  Council's  report  of  the  pro- 
ceedings of  the  conference  between  local  authorities 
of  other  towns  and  a  committee  of  tfie  council,  to 
discuss  the  question  of  telephone  service,  states  that 
the  conference  expressed  the  opinion  that  the  tele- 
phone service  ought  not  to  be  left  permanently  in 
the  hands  of  a  private  company,  and  that  municipal 
authorities  should  be  empowered  to  provide  such 
service. 

The  long-distance  telephone  line  between  Sydney 
and  Bathurst,  .Australia,  is  being  rapidly  pushed 
forward.  It  seems  probable  that  the  postmaster- 
general  will  eventually  decide  to  construct  a  line  to 
Goulburn.  The  great  success  of  the  Newcastle  line 
is  certainly  encouraging,  and,  although  the  popu- 
lation of  Bathurst  and  Goulburn  may  be  insufficient 
to  support  the  line  at  present,  the  intermediate 
towns  will  help  to  make  the  enterprise  pay. 

The  report  of  the  directors  of  the  United  River 
Plate  Telephone  company  (limited;  for  the  year  to 
March  31st  states  that  the  gross  receipts  were  £67,208 
9;.8d., against  £60,325  6s. 5d.  for  the  year  before,  and 
the  working  expenses  £33.780  5s.  lod.,  leaving  a  profit 
(alter  deduction  of  debenture  interest  and  all  Lon- 
don charges)  less  transfer  fees  and  interest  on  in- 
vestments of  £23,539  IIS.  3d.,  and  adding  £7,576  5s. 
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The  company  will  soon  begin  work  rebuilding  its  St. 
Paul  exchange  and  introducing  modern  appliances, 
similar  to  the  system  just  introduced  in  Minneapolis. 
It  will  cost  in  the  neighborhood  of  $100,000. 

The  Western  Electric  Telephone  company  has 
connected  with  Lake  Benton,  Minn.,  and  is  rapidly 
pushing  into  South  Dakota. 

The   Iowa  Telephone  company  has  extended   its « 
lines  to  Keystone  and  Elberon,  la. 

Baxter,  la.,  expects  to  have  telephone  connection 
this   month. 

Lightning  split  and  splintered  a  number  of  tele- 
phone and  telegraph  poles  at  Sioux  Falls,  S.  D.,  in 
a  recent  storm. 

It  is  understood  that  steps  will  be  taken  to  forfeit 
the  franchise  of  the  Mississippi  Valley  Telephone 
company  in  St.  Paul,  for  not  beginning  work  by 
June  7th.  It  is  thought  that  this  action  has  been 
instigated  by  the  Bell  company.  The  company 
has  a  large  amount  of  material  in  the  city  and  has 
every'  appearance  of  being  ready  to  begin  to  put  in 
an  exchange  for  1,800  subscribers. 

The  Northwestern  Telephone  Exchange  company 
will  at  once  begin  work  on  its  Little  Falls,  Minn., 
exchange,  changing  it  from  an  automatic  system 
to  a  central  office. 

The  Wisconsin  Telephone  company  is  an  appli- 
cant for  a  franchise  for  a  telephone  exchange  at 
Jefferson,  Wis. 


Independent  Telephone  Association. 

President  James  M.  Thomas  and  E.  B.  Fisher, 
representing  the  Independent  Telephone  association, 
visited  Chicago  last  week  and  called  upon  repre- 
sentatives of  the  electrical  corporations  interested 
in  telephone  matters,  for  the  purpose  of  securing 
active  support  of  the  independent  movement.  They 
report  that  they  were  received  everywhere  with  con- 
sideration, and  that  the  manufacturers  and  dealers 
in  supplies  assured  them  of  hearty  support  and  en- 
couragement. 


iid.  broughtforward  and  the  amount  of  paid  taxes  re- 
funded by  the  municipality  of  Buenos  Ayres  (esti- 
mated to  produce  £6.240),  leaves  an  available  balance 
9f  *37.3S5  17s.  2d.  The  directors  propose  to  transfer 
£3,000  to  depreciation  and  £10,000  to  reserve,  and 
recommend  a  dividend  of  six  per  cent,  free  of  tax 
on  the  ordinary  shares.  The  increase  in  the  com- 
pany's business  from  4,758  subscribers  on  March  31, 
1893,  to  7,238  March  31,  1898,  has  necessitated  large 
additicins  and  improvements  to  the  plant.  The  new 
central-office  building  will,  it  is  expected,  be  ready 
early  in  the  year  1899. 

"Some  Experiments  with  the  Telephone"  was  the 
title  of  a  lecture  delivered  at  the  Royal  Institution  in 
London  recently  by  Lord  Rayleigh,  in  which  he  first 
called  attention  to  the  fact  that  by  means  of  the 
telephone  currents  of  one-millionth  of  an  ampere 
can  be  made  audible,  and  then  proceeded  to  show 
some  experiments  by  means  of  flames,  which  were 
arranged  so  as  to  increase  the  ordinary  four-inch 
pressure  to  10  inches,  by  means  of  a  chamber  around 
the  burner  covered  with  tissue  paper,  ,vhich  ex- 
cluded air  but  not  sound.  The  flame  was  carried 
up  a  brass  chimney,  and  thus  tendered  more  sen- 
sitive at  its  ultimate  contact  with  the  air.  The  ac- 
tion of  the  sound  upon  the  ear  or  the  telephone  was 
described  as  push-and-pull  action.  The  action  of 
self-induction  was  shown  by  inserting  a  bundle  of 
iron  wires  into  a  coil  which  made  the  connection 
to  the  supply.  This  rendered  the  light  dimmer  at 
once,  showing  the  increased  self-induction  although 
the  resistance  remained  the  same.  Speaking  af- 
fected the  flame  visibly;  clapping  the  hands  or  sharp 
sounds  extinguished  it  altogether.  An  index  show- 
ing the  variation  of  pressure  caused  by  sound  was 
thrown  on  the  screen.  An  improvement  on  Pro- 
fessor Hughes'  induction,  balance  showed  how  a 
shilling  piece  placed  on  one  side  of  the  balance  re- 
duced the  flame,  while  another  shilling  placed  on 
the  opposite  side  restored  the  balance.  Even  a 
threepenny  piece  produced  a  visible  effect. 
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[Conliiuicd  from  page  y.] 
lomer.  the  writer  presents  some  results  accomplished 
by  an  existing  plant  in  remodeling  its  transformer 
svstem  in  accordance  with  these  ideas. 
"  On  January  i,  1895.  this  plant  was  serving  16,702 
incandescent'  lamps  (16  candle  power  equivalent) 
through  547  transformers  of  22,190  lamps  rated  ca- 
pacity, each  transformer  averaging  40.6  lam.ps  ca- 
pacitv  and  serving  30.6  lamps.  The  transformer 
load.' with  open  secondaries,  was,  as  near  as  could 
be  determined,  about  So  amperes  at  1,000  volts.  In 
view  of  the  fact  that  the  maximum  load  never  ex- 
ceeded 50  per  cent,  of  the  lamp  capacity  connected, 
it  was  evident  that  a  very  considerable  reduction 
could  be  made  both  in  the  number  of  transformers 
connected  and  in  their  aggregate  capacity,  by  the 
use  of  a  secondary  network.  The  theoretical  limit 
was  to  reduce  the  transformer  capacity  to  equal 
the  maximum  load,  which  would  lower  the  capacity 
connected  from  22,190  lamps  to  about  7,000  lamps, 
a  reduction  of  about  64  per  cent.  This  limit  was 
evidently  impossible  of  attainment  because  of  the 
large  number  of  isolated  installations,  especially  in 
the  residence  districts,  requiring  individual  trans- 
formers, which  of  necessity  must  generally  be  of 
capacity  equal  to  several  times  the  average  load. 
.\  svstem  of  three-wire  secondary  networks  was 
iaid  out  and  estimates  made  showing  a  possible  re- 
duction of  almost  So  per  cent,  in  the  number,  and 
of  about  50  per  cent,  in  the  lamp  capacity,  of  trans- 
formers connected.  A  large  number  of  tests  of 
core  losses  of  all  sizes  of  transformers  in  service 
was  then  made,  for  estimating  the  total  core  losses 
for  the  plant,  and  for  comparisons  with  the  esti- 
mated core  losses  of  the  large  transformers  to  be 
erected  in  replacing  the  old. 

An  illustration  of  one  or  tivo  of  these  compari- 
sons may  be  of  interest.  One  installation  of  approxi- 
matelv  700  lamps  was  fed  through  a  large  bank  of 
small' transformers  having  an  aggreg.ite  core  loss 
of  4.440  watts,  which  could  be  replaced  by  two 
transformers  having  a  combined  estimated  core  loss 
of  310  watts.  On  the  basis  of  the  number  of  watt- 
hours  per  pound  of  coal  then  being  produced  by  the 
plant,  no  taking  into  account  any  line  losses,  this 
example  shows  the  following  result: 

4,440  watts,  3S.S94  400  watt-hrs.  per  year  requires  190.6  tons  coal. 
310     ••         2.713.600         ■■  ■*       "  •'  S.4 

AnDual  sav- 
ing   36,178,800  watt-hours  1S2  2tonscoaI. 

The  annual  income  from  this  installation  was 
about  $2,100,  at  12  cents  per  1,000  watt-hours. 
With  a  secondary  output  of  about  17,800,000  watt- 
hours,  and  transformer  core  loss  of  about  38,894,400 
v.att-hours.  the  income  per  kilowatt-hour  output  at 
ihe  switchboard  ior  this  installation  was  evidently 
less  than  four  cents,  and  the  core  losses  were  more 
than  double  the  total  secondary  output. 

In  another  case,  one  section  of  the  city,  compris- 
ing 10  city  blocks,  was  fed  by  one  dynamo  and 
circuit  through  71  transformers,  having  an  aggre- 
gate rated  capacity  of  4.4S2  lights,  and  aggregate 
core  losses  of  10.402  watts  (estimated),  or  91,121,520 
watt-hours  per  year. 

To  replace  these  transformers,  a  three-wire  sec- 
ondary network  was  erected,  supph^ing  all  custom- 
ers, and  fed  by  five  400-light  transformers,  located 
at  as  many  feeding  points  or  local  centers  of  dis- 
tribution. Each  transformer  was  Drovided  with 
primary  and  secondary  switches,  by  means  of  which 
each  night  all  transformers  were  thrown  into  serv- 
ice from  dusk  until  midnight,  at  which  latter  hour 
four  transformers  were  cue  absolutely  out  of  circuit. 
On  a  yearly  avera.ge  five  transfoimers  were  in  cir- 
cuit about  six  hours  per  day,  and  one  transformer 
the  remaining  xS  hours  per  day.  The  combined 
core  losses  of  the  five  were  about  1,250  watts,  and 
for  the  hours  in  service  aggregated  about  4,380.000 
watt-hours  per  year.  Some  results  of  the  above 
changes  on  this  one  circuit  therefore  were  as  follows: 


Year. 

iDCOine. 

Smitcll- 
board  out- 
put. K.  W. 
hoars. 

,                   llncreaseof  in- 
l^^TI  ^"-      come  per 
mnm'"'     ^-  W-  hour 
""■P""'-     1        output. 

559,012.71 
54.231.67 
51.415.29 
56.317.42 

928.400 
791,752 
551.064 
508.070 

S  0635      I 
.0684      1    7.7  per  cent. 
.0933      1  46.9  per  cent. 
.1108      1  74-5  percent. 

1S97!. ."■.■.;:" 

XuiBber  of 
Lransformeis. 

capacitiy. 

Total  core    Total  annual 

losses —    1    core  losses 

watis.      ]  —watt  hours. 

Equivalent 
tons  coal. 

5 

4.4S2 
2.000 

10  402      .      91.121.320 
1.250      1        4.380,000 

446.7 
2x0 

Savine 

2  482 

9.152            86741-5^ 

425.2 

A  reduction  of  over  95  per  cent,  in  core  losses,  and 
a  saving  for  one  year  in  cost  ot  fuel  alone  of  S815.40 
were  effected  for  this  one  circuit.  These  examples 
were  extremes,  because  the  lighting  covered  by  them 
was  concentrated;  and  because  in  most  residence 
and  outlying  business  districts  few  changes  in  the 
number  and  capacity  of  transformers  could  be  made. 
The  results  shown  by  the  last  example  were  there- 
fore much  above  the  average  for  the  whole  plant, 
but  serve  to  show  the  possibilities  of  such  changes 
and  the   methods  pursued  in   this   case. 

Some  results  for  the  plant  as  a  whole  may  tliere- 
fore  be  fairh'  indicative  of  what  other  average  plants 
operating  under  similar  conditions  may  accomplish 
in  the  same  direction,  and  were  as  foUo-ivs: 


Year. 

Actual 

K.W.  hours 

output. 

EsUmated 

K.W.  hours 

ontpot— 

basis  1894 
Conditions. 

Estimated 

K.W.  hours 

saved  by 

change. 

Estimated  saving 

incoal— 1£94 

basis. 

Tons.        Cost. 

1894 

IS97"'"' 

928,400 
791.752 
551,064 

508,070 

854,042 
809,689 
886,888 

63.290 
378"8i8 

310.2 
1,267.8 
1.856.9 

S   670.91 
2,6*1  42 
4.01543 

Time. 

Lamps 

con- 
nected. 

Trans- 
formers 

con- 
nected. 

Total 
capacity. 

Average 

lights 
capacity. 

Average 
lights 
served. 

■  an.  1,  1S95. ,. 

.  an.  I,  1896... 
an.  I.  1897..- 
an.  I,  189S... 

16702 
19.282 
20.262 
23.643 

547 
201 

152 
141 

22.190 
13-865 
13.49S 
14.946 

40.6 

8s!8 
106. 

30.6 
90.1 
133.3 
167.7 

It  must  be  borne  in  mind  that  the  number  of  16 
csndle  power  equivalents  connected  January,  1895, 
was  16,702.  and  increased  by  January  i,  1898.  to 
23,643,  or  more  than  41.5  per  cent.  The  savings 
estimated  in  last  table  are  based  on  the  conditions 
at  the  beginning  of  this  period,  i.  e.,  the  same  num- 
ber of  transformers  and  the  same  transformer  ca- 
pacity. But  if  the  same  conditions  had  obtained 
throughout,  an  increase  of  41.5  per  cent.,  or  226 
transformers,  of  9,208  lights  capacity,  would  have 
been  added  to  supply  the  new  lights  connected. 
And  while  only  a  part  of  the  core  losses  of  the 
transformers  in  ser\-ice  January  i.  1895.  was  saved 
hy  the  change,  the  entire  losses  of  the  227  trans- 
formers, which  w'ould  have  been  required  by  in- 
creased business,  w'ere  saved.  It  is  therefore  per- 
fectly safe  to  add  50  per  cent,  to  the  savings  show'n 
in  the  last  table,  in  estimating  actual  benetils.  From 
reduced  core  losses  alone,  therefore,  there  is  an 
annual  saving  of  approximately  S6.000. 

In  core  losses  alone,  the  savings  already  affected 
liave  more  than  paid  all  costs  of  the  entire  change 
of  lamps,  meters  and  transformers  (for  because  of 
a  simultaneous  change  from  52  volts  to  106  volts, 
secondary,  all  lamps  and  meters  also  had  to  be 
changed),  and  of  the  erection  of  secondars'  network; 
and  the  annual  saving  of  $6,000  is  equal  to  six  per 
cent,  interest  on  $100,000,  secured  without  one  dol- 
lar invested. 

To  be  certain  that  the  saving  of  fuel  w'as  in  pro- 
portion to  the  reduction  in  kilowatt-hours  output, 
as  estimated,  the  plant  efficiency  under  the  changed 
cc'nditions  must  be  knou'n.  It  is  therefore  pleasing 
to  note  that,  using  coal  from  the  same  mine 
most  of  the  time,  the  watt-hours  output  per 
pound  of  coal  actualh'  increased  for  1S96  by  3.S 
per  cent.,  and  for  1897  by  5.9  per  cent,  over  1895. 
so  tliat  the  saving  in  fuel  was  at  least  not  less  than 
in  proportion  to  the  saving  in  kilowatt-hours  out- 
pm. 

Some  incidental  advantages  of  the  change  may 
be  mentioned: 

First — Under  the  old  plan,  the  6,941  lights  added 
would  have  required  about  9.200  lights  additional 
transformer  capacity,  of  40  lights  average  size,  of 
$1  per  light  average  cost,  giving  an  investment 
saving  of  $9.200. 

Second — The  transformer  load,  with  open  sec- 
ondaries, of  80  amperes,  was  reduced,  by  the  fall 
of  1897,  to  about  30  amperes,  notwithstanding  an 
increase  of  about  25  per  cent,  in  the  number  of  lights 
connected.  A  saving  of  50  amperes  at  i.ooo  volts 
represents  a  capacity  to  serve,  without  additional 
station  or  line  equipment,  approximately  i.ooo  16 
candle  power  equivalents,  all  burning  at  one  time, 
or  fully  2.000  16  candle  power  equivalents  connected. 

Third — Formerh"  as  many  as  a  dozen  transformers 
were  freciuently  burned  out  in  a  single  thunder- 
storm. Ten  per  cent,  of  the  transformers  connected 
would  be  a  conservative  estimate  of  the  number 
burned  out  each  year  from  various  causes.  Of  the 
new  transformers  connected  during  the  past  three 
years  only  one  has  failed  from  any  cause,  and  that 
one  was  defective,  and  burned  out  under  light  load 
almost  immediately  upon  being  put  in  ser\*ice. 
Transformer  repair  costs  are  therefore  practically 
eliminated. 

Fourth — Incandescent-lamp  renewals  have  been 
greatly  reduced.  Using  lamps  from  the  same  fac- 
t<>ry  of  the  same  efficiency,  and  bought  at  the  same 
price  per  lamp,  the  cost  (estimated)  of  renewals  per 
kilowatt-hour  consumed  by  the  lamps  has  been  re- 
duced from  $.0081  in  1895  to  $.0057  in  iSp".  a  reduc- 
tion of  29.6  per  cent.  This  saving  represents  the 
advantage  of  regulating  the  secondary  voltage  by 
pressure  wires  connected  to  the  secondary  network, 
as  compared  with  the  former  metliod  of  regulating 
ihe  primary  voltage  by  station  transformers. 

Fifth — The  principal  remaining  incidental  advan- 
tage is  the  uniformity  of  voltage,  bringing  uniform- 
ity in  quality  of  senice  and  the  consequent  satis- 
faction of  customers,  the  value  of  which  cannot  be 
estimated  in  dollars  or  percentages.  These  are 
some  actual  results.,  and  such  as  any  plant  operating 
under  similar  conditions  can  achieve  at  small  ex- 
pense, if  the  changes  are  well  planned,  and  the 
replaced  apparatus  sold  to  the  best  advantage. 

In  this  connection  attention  must  be  called  to 
c-ne  other  fact,  which  is  that  central  stations  using 
separate  transformers  for  individual  customers  have 
the  great  majority  of  their  transformers  working  on 
open  secondaries  probably  So  per  cent,  of  the  time. 
The  best  transformers  have  a  power  factor  of  about 
50  with  open  secondaries,  and  of  fully  99.9  with  al- 
most any  load  they  carry  in  practice.    It  is  therefore 


perfectly  credible,  and  the  writer  has  demonstrated 
it  to  be  so  by  many  actual  tests  on  various  plants, 
that  the  average  power  factor  of  plants  operating 
under  above  specified  conditions  is  approximatelv 
65- 

It  scarcely  needs  demonstration  that  if,  instead, 
a  secondary  network  is  used,  and  only  such  trans- 
formers allowed  to  remain  in  circuit  at  periods  of 
light  load  as  are  required  to  advantageously  carry 
such  load,  the  average  power  factor  will  be  approxi- 
matel}'  100.  The  volt-ampere  hours  therefore,  cal- 
culated from  the  station  voltmeter  and  ammeter 
readings,  give  approximately  the  watt-heurs  out- 
put. But  almost  all  existing  plants  use  separate 
fansformers  for  individual  customers,  and  the  great 
majority  of  them  do  not  have  primary  wattmeters 
on  tlieir  switchboards,  and  do  not  calculate  their 
volt-ampere  hours  output  as  equivalent  to  watt- 
hours,  getting  results  about  50  per  cent,  in  excess 
of  the  facts.  They  therefore  are  able,  apparently, 
to  show  50  per  cent,  more  watt-hours  per  pound 
of  coal  and  33^3  per  cent,  less  expense  per  kilowatt- 
hour  output  than  another  station  operating  under 
the  same  conditions  and  fully  equaling  theirs  in 
actual  performance,  but  which  accepts  the  primary 
meter  readings  as  the  basis  of  estimate. 

As  a  matter  of  fact,  the  usual  disparity  is  greater 
than  the  percOTitages  given,  because  most  station 
managers,  in  erecting  primary  switchboard  meters, 
fellow  their  aesthetic  inclinations,  and  use  orna- 
mental glass  covers,  which  are  particularly  sus- 
ceptible to  the  admission  of  dust  and  grit,  with  the 
result  that  the  meters  rapidly  slow  down.  It  is 
highly  probable  therefore  that  in  some  stations  the 
volt-ampere  hour  record  would  show  twice  the  num- 
ber of  apparent  watt-hours  per  pound  of  coal,  and 
one-half  the  expense  per  apparent  kilow^att-hour 
output  that  would  be  shown  hy  the  record  of  the  pri- 
mary meter  already  erected  on  the  switchboard,  which 
tends  onh-  to  show  the  worthlessness  of  data  from 
different  plants,  for  purposes  of  comparison,  unless 
the  local  conditions  are  known  in  each  case. 

This  digression  is  permissible,  we  hope,  because 
the  average  power  factor,  so  far  as  we  know,  has 
never  been  taken  into  account,  and  because  for  that 
reason  much  misleading  alternating  central-station 
data  is  in  circulation. 

Purchasers  and  users  of  transformers  should  insist 
that  transformers  meet  certain  requirements,  or  be 
rejected,  and  some  of  these  requirements  will  be 
stated. 

AVhere  transformers  are  used  for  feeding  networks, 
the  secondaries  in  multiple,  small  core  losses  are  of 
much  greater  imponance  than  close  regulation,  and 
should  be  kept  at  the  lowest  practicable  point.  The 
regulation  will  be  cared  for  by  treating  the  trans- 
former and  feeder  drop  together,  through  the  use 
of  secondary'  pressure  wires. 

Where  the  transformers  are  entirely  independent, 
feeding  separate  secondaries,  close  regulation  must 
be  had  and  the  core  losses  be  made  as  low  as  the 
adopted  regulation  will  permit.  With  constant  full 
load  the  temperature  must  not  rise  to  a  high  point, 
and  should  not  exceed  50"  Centigrade  above  the 
surrounding  air.  This  is  important,  not  only  be- 
cause of  the  increased  life  of  transformer  insulation 
through  low  temperatures,  but  also,  and  possibly 
to  a  greater  degree,  because  magnetic  fatigue  is  a 
certain  follower  of  high-core  temperatures.  If 
therefore  the  core  losses  might  be  increased  50  per 
cent.,  or  possibly  100  per  cent,  through  high  tem- 
peratures, the  cost  of  these  core  losses,  as  shown 
in  the  case  of  the  plant  above,  make  argument  unnec- 
essary as  to  the  desirability  of  having  transformers 
lun   cool. 

The  transformer  case  should  be  filled  with  oil, 
because  of  its  insulating  qualities,  its  exclusion  of 
air  and  its  assistance  in  maintaining  the  low  tem- 
perature desired. 

The  insulation  resistance  between  the  primary  and 
secondary  windings  should  be  able  to  stand  up  un- 
der not  less  than  10.000  volts,  alternating,  difference 
of  potential,  for  transformers  having  i.oco-volt  or 
2.000-volt  primaries,  and  the  writer  would  strongly 
urge  a  15.000-volt,  alternating,  test.  If  both  the 
primar>-  and  secondary-  windings  are  on  the  core, 
the  same  insulation  resistance  should  be-  required 
between  either  winding  and  the  core  as  between 
the  two  windings.  The  use  of  grounded  shields 
placed  betw^een  the  primaiy  and  the  secondary 
windings,  the  grounding  of  the  shell  or  core,  the 
grounding  of  the  secondaries,  the  placing  in  each 
customer's  service  connections  of  any  device  to 
raitomatically  open  the  circuit  of  each  customer  in 
case  of  an  unusual  difference  of  potential,  are  all 
practices  that  are  opposed  as  expensive,  as  liable 
to  cause  rather  than  prevent  trouble,  as  compli- 
cating existing  practice    and  as  wholly  unnecessary. 

Proper  insulation  is  sufficient  protection  against 
the  damages  sought  10  be  avoided.  Station  man- 
agers as  earnestly  desire  complete  safety'  for  life  and 
property  as  the  Underwriters'  association,  but  vig- 
orously oppose  the  introduction  of  any  unnecessan' 
devices  that  are  expensive  to  install  and  to  main- 
tain. That  association,  in  seeking  protection  for 
the  secondaries,  should  do  so  through  sufficient 
transformer  insulation  and  low  temperatures.  Both 
of  these  requirements  mean  increased  cost  of  pro- 
duction and  higher  selling  prices,  but  as  the  con- 
sequent increased  economy  makes  the  increased  cost 
a  profitable  investment,  no  reasonable  manager  will 
object.  In  this  way  the  ends  sought  will  be  best 
attained,  and  the  interests  of  all  parties  duly  safe- 
guarded. 
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Electrical  Horse-  grooming   IVlachinery. 

The  electric  motor  is  considered  a  necessary  ad- 
junct in  many  well-appointed  modern  stables,  and 
horses  are  now  groomed  and  clipped  by  electricity 
with  "neatness  and  dispatch."  The  advantages  of 
the  application  of  the  electric  motor  to  grooming 
and  clipping  machines  were  early  realized  by  the 
American  Shearer  Manufacturing  company  of 
Nashua,  N.  H.,  and  its  efforts  toward  supplying 
a  demand  for  electrically  driven  groomers  and  clip- 
pers have  met  with  considerable  success.  Hitherto, 
however,  it  has  supplied  merely  the  machinery  ex- 
clusive of  the  motor,  but  owing  to  a  demand  which 
has  arisen  for  complete  grooming  and  clipping  in- 
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An  Interesting  Factory  Building. 

A  glance  at  the  exterior  of  the  new  factory  of  the 
Veeder  Manufacturing  company  of  Hartford,  Conn., 
(Fig.  I)  shows  that  it  is  well  lighted.  The  Veeder 
company  manufactures  cyclometers,  and  an  abtin- 
dance  of  light  is  needed  in  the  processes  of  manu- 
facture. The  new  building  was  designed  by  the 
Berlin  Iron  Bridge  company  of  East  Berlin,  Conn., 
and  it  possesses  several  interesting  features.  The 
supporting  framework  is  entirely  of  steel,  the  greater 
portion  of  the  construction  being  steel  and  glass. 
The  factory  is  three  stories  in  height,  the  exterior 
presenting  a  striking  appearance,  from  the  unique 
character  of  the  construction.    It  is  30  feet  in  width, 


Fig.  I.     Old  Method  of  Drive  Through  Double  Countershaft. 


Fig.  2.     New  Method  of  Direct  Drive. 
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stallations,  it  is  now  supplying  the  motor  as  well. 
In  doing  this,  however,  it  has  found  it  is  necessary 
to  simplify  in  a  large  measure  the  driving  mechan- 
ism. 

Fig.  I  shows  a  grooming  and  clipping  machine 
driven  by  a  bipolar  motor  through  double  counter- 
shaftmg  with  conical  and  idle  pulleys.  This  method, 
while  it  allows  of  the  operation  of  two  or  more 
groomers  and  clippers  from  one  motor,  wasby  no 
means  satisfactory,  on  account  of  the  complication 
of  belts  and  pulleys  necessary,  and  when  it  became 
a  question  of  furnishing  both  driving  and  operating 
machinery  it  was  felt  that  some  more  direct  method 
of  drive  was  needed.  This  was  found  in  the  small 
power  moderate-speed  motors  developed  by  the 
General  Electric  company.  These  motors  may  be 
run  in  any  position,  either  attached  to  the  wall,  set 
on  a  bracket  or  hung  from  the  ceiling',  and  have 
been  found  peculiarly  adapted  to  drive  the  groomers 
and  clippers  of  the  American  Shearer  Manufactur- 
ing company. 

Fig  2  shows  a  grooming  machine  complete,  with 
a  one  horse  power  motor  and   automatic  starting 


no  feet  in  length,  the  three  floors  giving  nearly 
10,000  square  feet  of  floor  surface,  every  inch  of 
which,  owing  to  the  well-diftused  light  in  the  in- 
terior of  the  building,  can  be  occupied  for  manu- 
facturing purposes. 

Fig.  2  gives  an  interior  view.  The  photograph 
was  taken  on  the  second  floor,  and  it  shows  the 
supporting  girders  of  the  third  floor  above  and  the 
truss  work  forming  the  supporting  girders  for  the 
sides  of  the  building.  The  interior  is  heated  by 
hot  air  forced  into  the  building  from  an  adjoining 
boiler  room  by  means  of  ducts  located  and  made  a 
part  of  the  supporting  columns  of  the  building. 
This  peculiar  feature  of  the  building  was  designed 
by  C.  H.  Veeder,  the  president  of  the  company,  and 
adopted  by  the  Berlin  Iron  Bridge  company  in  its 
design.  A  hot-air  outlet  is  shown  on  the  second 
column  in  Fig.  2. 

Particular  attention  is  called  to  the  sides  of  the 
building,  which  are  made  almost  entirely  of  glass, 
but  arranged  in  sections,  so  that  they  can  be  easily 
opened  and  closed,  thus  securing  plenty  of  fresh 
air.     Many  people  have  an  idea  that  if  the  sides  of 
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directly  belted  to  the  hoisting  mechanism  and  re- 
versed by  a  special  switch.  In  order  to  avoid  ex- 
cessive currents  in  the  armature  winding  when 
starling,  the  end  connections  in  the  armature  wind- 
ing arc  made  of  high-resistance  metal.  Some 
trouble  was  found  at  first  on  account  of  the  exces- 
sive momentum  of  the  armature,  but  a  flange 
pulley  was  placed  on  the  armature  shaft  and  the 
licit  allowed  to  run  sufficiently  loose  so  that  the  belt 
can  slip  on  the  armature  pulley  when  the  hoisting 
mechanism  is  stopped  quickly.  This  arrangement 
has  been  in  use  several  months  and  gives  no  trouble. 
The  tool  room  and  machine  shop  arc  driven  by 
a  five  horse  power  motor  with  standard  winding,  and 
the  finishing  room  is  driven  by  a  three  horse  power 
motor.  The  motors  have  proved  to  be  very  sat- 
isfactory, running  steadily  and  requiring  little  care. 


Transformer  Economy.' 

Bv  Winder  Elwell  Goldsdorough. 
Part  I. 

A  great  deal  has  been  said  and  written  about  the 
siatic  transformer  of  alternating  currents,  and  yet  we 
are  only  just  beginning  to  understand  this  much- 
discussed  piece  of  apparatus.  The  manufacturers 
have  made  it  and  experimented  with  it,  the  theorists 
have  experimented  with  it  and  disputed  over  it. 
the  underwriters  have  disputed  over  it  and  endured 
it,  and  the  central-station  men  have  endured  it  and 
made  use  of  it  to  the  great  good  and  comfort  of 
the  public.  No  other  piece  of  apparatus  in  the  field 
of  electrical  engineering  has  been  lauded  higher  or 
been  the  subject  of  greater  abuse,  and  to  all  it  has 
sensed  a  purpose. 

To-day  the  transformer  occupies  a  higher  position 
than  ever  before,  and  it  grows  in  importance  as  each 
new  development  in  the  field  of  applied  electricity 
points  out  a  new  department  of  usefulness  for  it. 

There  has,  however,  been  enough  agitation  lately 
en  the  part  of  manufacturers,  in  behaU  of  substitut- 
ing new  types  of  transformers  for  the  old  ones  now 
in  use,  and  of  relegating  the  small  transformer  to 
the  scrap  heap,  to  cause  the  central-station  men,  who - 
are  responsible  for  the  successful  operation  of  al- 
ternating-current generating  plants,  some  unrest. 
The  foundations  of  many  of  these  plants  were  lai.d 
before  the  time  of  skilled  designers  of  electrical 
machinery,  and  at  a  period  when  the  factory  motto 
was  "cut  and  try."  As  the  public  demands  in- 
creased, the  plants  developed  and  expanded  before 
the  practical  men  were  amenable  to  "theories.'' 
and  before  the  exact  methods  of  the  laboratory  had 
become  the  dally  practice  of  the  constructing  engi- 
neer. Managers  see  that  engineers  are  still  making 
mistakes,  and  that  faulty  design  is  still  a  factor  in 
electrical  development,  and  when  they  call  to  mind 
the  enormous  sums  of  money  that  have  been  spent 
in  this  country  on  ill-advised  improvements,  it  is 
not  to  be  wondered  at  that  they  hesitate. 

There  is.  however,  a  gradual  change  for  the  better 
in  the  number  of  the  yearly  contributions  to  the 
records  of  our  electrical  societies,  and  as  these  rec- 
ords are  the  expression  of  the  best  thoughts  of  the 
men  who  have  made  America  famous  as  the  land 
of  electricit}'-,  they  may  be  taken  as  signs  of  the 
times  in  our  department  of  engineering  activity. 

We  are  constantly  impressed  with  the  fact  that  the 
refinements   of  exact   scientific  methods  are  being 


Fig.  I. 


rheostat.  In  this  case  no  floor  space  is  occupied 
by  the  motor,  the  countershafting  is  eliminated,  and 
the  belting  is  reduced  to  a  single  belt  from  the 
motor  pulley  to  the  pulley  attached  to  the  flexible 
shaft  of  the  groomer  and  clipper.  The  motor  is  fast- 
ened to  the  ceiling  beams  in  an  inverted  position, 
and  the  counterpoise  or  balance  arm  is  attached  to 
a  swivel  on  tlie  motor  case.  The  automatic  starting 
box,  also  fastened  to  the  ceiling,  is  of  the  reversing 
type,  with  the  contact  arms  pulled  in  either  direction 
by  leather  straps.  This  clipping  and  grooming  out- 
fit is  singularly  compact  and  simple,  and  requires 
almost  no  attention  beyond  an  occasional  oiling. 
In  ordering,  it  is  simply  necessary  to  state  the  nature 
and  voltage  of  the  current,  and.  if  alternating,  the 
phase  and  number  of  alternations.  With  the  elec- 
tric motor-driven  groomer  and  clipper  a  horse  may 
be  thoroughly  brushed  in  about  i^k  minutes  and 
clippni  in  about  35  minutes. 


AN    INTERESTING    FACTORY    BUILDING. 

a  building  are  made  of  glass  the  interior  in  warm 
weather  must  be  insufferably  hot,  the  same  as  a 
greenhouse.  With  proper  construction  the  facts  of 
the  case  are  exactly  opposite.  Owing  to  the  su- 
peiior* ventilation  secured  by  means  of  every  other 
panel  of  the  glass  swinging  on  a  center  pivot  (Fig. 
2),  perfect  ventilation  may  be  secured,  and  thus,  in- 
stead of  being  exceedingly  hot  in  warm  weather,  it 
is  unusually  cool,  and  pure,  clean  air  from  the  outside 
is  furnished  for  the  workmen. 

Alternating  current  for  power  and  lighting  in 
the  Veeder  factory  is  obtained  from  the  local  elec- 
tric light  and  power  company  at  the  pressure  of 
220  volts  and  in  two  phases.  The  iio-volt  lamps 
are  distributed  by  the  ordinary  three-wire  system, 
the  number  on  each  phase  being  about  equal.  The 
power  is  utilized  by  General  Electric  two-phase 
induction  motors.  A  five-horse  specially  wound 
motor  is  used  to  run  the  devatxDr,  the  motor  being 


Fig.  2. 


made  the  subject  of  every-day  discussion,  and  that 
the  more  difficult  problems  of  the  technical  side  of 
the  profession  are  being  so  well  elucidated  by  our 
"practical  theorists"  that  it  is  possible  for  all  of  us 
to  enjoy  a  concrete  appreciation  of  electrical  sci- 
ence witliout  an  excessive  expenditure  of  mental 
energy  on  the  theoretical. 

We  are  coming  to  a  time  when  exact  methods 
will  be  the  universal  rule,  and  when  the  reputation 
of  having  a  high  "guessing  factor"  will  no  longer  be 
a  sufficient  recommendation. 

These  influences  are  noticeable  in  the  improved 
electrical  intelligence  of  our  w'orkmen,  as  well  as 
of  our  station  engineers,  and  I  find  that  it  extends 
even  to  the  general  public.  Indeed.  3  careful  rec- 
ord of  the  number  of  times^  that  I  am  asked  "How 

I.  Read  before  the  National  Electric  Light  association,  at 
Chicago,  June  9,  1S9S. 
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does  the  little  trolley  wheel  push  the  car  along?" 
shows  a  yearly  decrease  of  nearly  50  per  cent. 

So  we  see  that  matters  adjudged  to  be  of  siiglil 
importance  a  few  years  ago  are  being  allotted  their 
normal  position.  A  fault  is  a  fault  at  the  present 
day,  and  is  not  often  disregarded  as  "too  small  to 
be' appreciable."  The  old  saying  that  "if  you  take 
care  of  the  pennies,  the  dollars  will  take  care  of 
themselves"  applies  just  as  well  to  electrical  engi- 
neering as  it  does  to  other  professions,  and  it  is  the 
"pennies"  that  I  am  about  to  deal  with. 

Our  principal  manufacturing  companies  freely  ad- 
vertise and  guarantee  the  specific  economic  perform- 
ance of  which  each  and  every  one  of  the  transform- 
ers that  they  place  upon  the  market  is  capable. 
They  severally  advertise  to  supply  us  with  trans- 
formers equaling  in  efficiency,  regulation  (and  what 
not),  any  other  transformer  that  can  be  found  upon 
the  market. 

The  manufacturing  companies  are  unanimous  in 
their  guarantees  of  high  efficienc3^  low  core  losses, 
negligible  ageing  and  close  regulation.  If  we  can 
purchase  transformers  freely  on  these  representa- 
tions, with  sufficient  guarantee  that  the  specifications 
advertised  are  strictly  conformed  to  or  improved 
upon,  there  is  little  to  be  desired  on  the  part  of  the 
purchaser  over  and  above  what  is  ofifered.  Any 
slight  improvement  that  it  shall  be  possible  to  make 
upon  the  best  of  the  performances  advertised  by  the 
competing  factories  will  be  forthcoming  in  con- 
sequence of  the  rivalries  of  trade,  and  the  purchaser 
need  only  seek  now  for  means  of  protecting  himself 
against   occasional   faulty   manufacture. 

When,  therefore,  we  consider  the  perfection  to 
which  this  type  of  apparatus  has  been  brought,  in 
its  every  detail,  and  in  sizes  varying  in  capacity  from 
a  fraction  of  one  to  over  800  kilowatts,  we  have  cause 
for  congratulation. 

If  you  have  followed  the  design  and  manufacture 
of  the  commercial  transformer,  I  think  you  will  ad- 
mit that  at  the  present  time  the  best  of  them  are 
figured  just  about  as  close  as  is  possible,  and  in  fact 
we  have  almost  reached  the  point  beyond  which  any 
further  advance  in  the  direction  of  improved  effi- 
ciency must  be  made  by  getting  better  insulating 
materials,  requiring  less  space  and  giving  this  space 
to  the  iron  and  copper. 

With  a  view  to  investigating  the  present  status 
of  the  transformer  and  the  ability  of  transformer 
manufacturers  to  meet  in  all  cases  the  exacting  speci- 
fications which  they  had  laid  down  for  themselves, 
I  have  had  a  number  of  transformers  of  recent  de- 
sign tested  in  the  Purdue  laboratories  within  the 
last  year.  The  results  of  these  tests  are  especially 
gratifying  when  gauged  from  the  standpoint  of  our 
present  commercial  requirements,  and  to  the  spe- 
cialist a  detailed  statement  of  the  results  would  be 
interesting.  In  view  of  the  fact,  however,  that  the 
electrical  literature  of  the  day  contains  much 
matter  of  this  kind,  I  will  not  bore  you  with  many 
figures,  but  rather  discuss  the  results  in  a  general 
waj'. 

With  but  one  exception  the  transformers  tested 
have  surpassed  the  requirements  of  the  specifica- 
tions laid  down  by  Professor  Jackson  in  his  ex- 
cellent article  on  transformer  testing,  with  which  we 
are  all  familiar,  and  generally  speaking,  they  have 
conformed  fairly  closely  to  the  published  guarantees 
of  the  companies  submitting  the  transformers  for 
test.  To  what  extent  this  is  true  may  be  better 
appreciated  if  I  cite  one  or  two  examples. 

A  2.5-kilowatt  transformer  was  submitted  for  test 
that  was  guaranteed  to  conform  to  or  improve  upon 
the  following  specifications:  Core  loss.  48  watts; 
regulation,  2.1  per  cent.;  full  load  efficiency,  96.1 
per  cent.  The  test  of  this  transformer  gave  core 
loss.  42.19  watts;  regulation,  1.9  per  cent.;  full  load 
efficiency.  96.2  per  cent. 

The  showing  made  by  this  transformer  is  good. 
The  core  loss  is  5.81  watts  less  than  the  stipulated 
value,  and  the  efficiencies  are  in  excess  of  the 
stipulated  values.  In  this  case  the  manufacturers 
more  than  substantiated  their  guarantee,  and  sup- 
plied a  transformer  that  is  a  greater  revenue  pro- 
ducer than  the  specifications  call  for.  If  the  core 
iron  of  this  transformer  can  be  relied  upon  as  not 
materially  increasing  in  its  hj'Steretic  loss  with  age, 
it  is  an  easy  matter  to  figure  the  money  value  of 
the  excess  economy  that  the  transformer  develops. 

Suppose,  for  instance,  a  contract  should  be  made 
for  40  of  these  transformers  at  $30  each  to  meet  an 
increase  in  a  station  load  of  100  kilowatts.  On  an 
all-day  schedule  these  transformers  would  probably 
carry  a  commercial  load  equivalent  to  full  load 
working  for  five  hours.  This  assumption  may  seem 
to  represent  a  better  condition  of  service  than  is 
usually  met  with  in  practice,  but  it  is  an  assumption 
that  it  is  fair  to  the  manufacturer  in  considering 
the  all-day  efficiency.  The  transformers  would 
therefore  be  working  under  no  load  for  6.935  hours 
and  under  full  load  for  1.825  hours  per  year,  and 
under  the  conditions  of  the  test  would  save  i,794 
kilowatt-hours  to  the  station.  If  we  figure  the  cost 
of  producing  this  power  at  two  cents  per  kilowatt- 
hour,  the  saving  per  j'ear  would  be  $35.88  for  the  40 
transformers,  or  practically  three  per  cent,  on  the 
amount  invested  in  the  transformers.  If  this  power 
were  sold  for  six  cents  per  kilowatt-hour  it  would 
represent  a  net  gain  to  the  purchaser  of  1,794  X  -06 
=  $107.64  per  year  more  than  he  had  any  right  to 
expect  under   the  contract  specifications. 

Another  2.5-kilowatt  transformer  submitted  for 
tcst  is  advertised  by  the  makers  to  show  a  core  loss 
of  57  watts,  a  quarter-load  efficiency  of  91  percent., 
a  full-load  efficiency  of  96  per  cent.,  a  regulation  of 


two  per  cent,  and  a  no-load  current  of  .1  ampere. 
Under  test  it  was  found  to  have  a  core  loss  of  63.6 
watts,  a  quarter-load  efficiency  of  90  per  cent.,  a 
full-load  efficiency  of  94.8,  a  regulation  of  three  per 
cent,  and  no-load  current  of  .0S7. 

Suppose  we  estimate  the  economy  of  transformers 
of  this  t>^pe  just  as  we  did  those  of  the  type  previ- 
ously considered.  The  40  transformers,  working  on 
the  same  schedule,  would  waste  4,014  kilowatt-hours 
more  power  than  they  should  under  the  specifica- 
tions advertised.  At  two  cents  per  kilowatt-hour 
the  total  money  loss  would  be  $So  per  year,  or  over 
6.5  per  cent,  of  the  cost  price  of  $1,200. 

Man}'  engineers  may  claim  that  the  cost  of  check- 
ing up  the  performance  of  the  transformers  would 
more  than  eat  up  the  saving  effected  by  the  small 
margin  that  these  results  represent,  and  in  many 
cpses  under  the  present  organization  this  would 
doubtless  be  true,  but  if  a  well-advised  stand  was 
taken  by  the  central-station  managers  for  mutual 
protection,  the  result  would  be  markedly  beneficial. 

A  percentage  of  the  transformer  output  of  each 
of  the  manufacturing  firms  could,  for  instance,  be 
tested  in  some  one  place,  where  a  record  of  the 
individual  performance  of  all  the  transformers  sub- 
mitted for  trial  could  be  kept,  and  not  only  effi- 
ciency, but  ageing  and  insulation  and  temperature 
trials  could  be  made  at  a  merelj'  nominal  expense. 

But  these  examples  do  not  cover  the  ground.  I 
will  cite  two  others. 

In  the  case  of  a  15-kilowatt  oil-insulated  trans- 
former, guaranteed  to  develoo  a  quarter-load  effi- 
ciency of  96  per  cent.,  a  full-load  efficiency  of  97.4 
per  cent,  and  to  have  a  regulation  of  1.77  per  cent., 
the  test  showed  a  auarter-load  efficiency  of  94.5  per 
cent.,  a  full-load  efficiency  of  06.1  per  cent.,  and  a 
regulation  of  I-6  per  cent.  The  core  loss  of  this 
transformer,  which  onerates  at  60  cycles,  is  186.6 
W3tts,  and  the  specifications  under  which  it  was 
built  require  that  the  core  loss  should  be  about  150 
watts. 

It  would  take  seven  of  these  to  give  an  cutout 
of  100  kilowatts — and  they  would  cost  not  less  than 
Sii;  each.  The  seven  transformers  in  this  case 
would  waste  3.855  kilowatt-hours  in  a  year,  which 
represents  a  financial  loss  of  $77  in  one  year  over 
and  above  the  loss  to  be  exnected.  This  aoproxi- 
mates  10  per  cent,  of  the  original  cost  of  the  trans- 
formers, and  is  an  item  ihat  cannot  be  neerlected. 

If.  on  the  other  hand,  this  waste  power  could  be 
sold  at  six  cents  per  kilowatt-hour,  it  would  rep- 
resent a  part  of  the  just  return  on  the  investment 
contemplated  when  the  transformers  were  pur- 
chased, and  would  mean  $221  to  the  company. 

I  do  not  claim  that  the  figures'  which  I  present 
to  you  cover  all  the  items  of  expense  that  enter 
into  the  installation  of  mo  kilowatts  in  transform- 
ers. They  do  not.  but  they  do  represent  a  phase 
of  the  question  that  deserves  more  than  passing 
attention  at  a  time  when  competition  is  becoming 
sharper  and  sharper. 

In  what  I  have  so  far  said  I  have  not  touched 
upon  the  matter  of  the  aReinsr  of  the  transformer 
core-iron.  In  cases  where  it  is  aopreciable  it  onlv 
serves  to  aggravate  the  conditions  and  make  the 
percentage  loss  grea^^er.  In  the  same  way  the  cost 
of  oroduction  and  the  selling  price  of  the  power 
both  enter  as  important  factors,  as  well  as  the  cost  of 
the  transformers.  All  of  these  assumptions  I  have 
placed  low.  and  they  should  be  regarded  rather  as 
oertinent  examples  of  the  conditions  tl\at  exist  in 
large  olants.  The  small  plants  will  be  affected 
by  influences  of  this  character  to  a  much  greater 
extent. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  July  ii- — On  Friday  the  commissioner 
of  bridges  had  a  private  conference  with  the  rep- 
resentatives of  the  trolley  lines  which  cross  the 
Brooklyn  Bridge.  The  object  of  the  conference  was 
to  reach  an  agreement  by  which  the  expenses  of  the 
bridge  w-ould  not  exceed  the  income,  as  is  the  case 
at  present.  Under  the  agreement  entered  into  by 
the  old  trustees,  the  trolley  companies  pay  five  cents 
a  car  for  each  round  trip.  Mr.  Shea,  the  commis- 
tioner,  laid  before  the  representatives  of  the  trolley 
companies  a  proposition  by  which  they  should  pay 
a  lump  sum  to  the  city  of  $150,300,  or,  as  an  equiva- 
lent, a  certain  sum  for  each  passenger  carried.  This 
would  meet  the  deficit  and  enable  the  bridge  com- 
missioner to  make  up  the  losses  now  being  incurred. 
No  agreement  was  reached. 

The  refusal  of  Comptroller  Coler  to  pay  the  bills 
of  the  Jamaica  Electric  Light  company  has  resulted 
in  the  village  of  Jamaica  being  left  in  darkness. 
The  company  operates  under  a  contract  m.ade  prior 
to  consolidation,  and  claims  that  there  is  dile  from 
the  city  $22,000  for  lighting  Jamaica  streets.  The 
legality  of  the  contract  has  been  disputed,  and  the 
company  has  tired  of  supplying  light  without  pay. 
It  is  said  that  some  residents  of  the  village  have 
hung  lanterns  outside  their  houses  and  others  use 
bicycle  and  carriage  lamps.  Those  who  have  to 
remain  out  late  carry  a  lantern  for  company. 

The  Metropolitan  Street  Railway  company  has 
made  its  annual  application  for  a  reduction  of  the 
amount  at  which  its  personal  property,  and  that  of 
the  lines  leased  and  owned  by  the  company,  has  been 
assessed  hi'  the  Board  of  Taxes  and  Assessments  of 
the  city  of  New  York.  John  T.  Little,  Jr..  of  coun- 
sel for  the  Metropolitan  company,  obtained  writs  of 


certiorari  from  Justice  Daly  in  the  Supreme  Court, 
for  the  purpose  of  having  the  decision  of  the  tax 
commissioners  reviewed.  Mr.  Little  complained 
that  the  commissioners  had  assessed  the  various 
companies  in  January  last  the  full  amount  of  their 
capital  stock.  He  said  that  he  did  not  oppose  this 
assessment  on  the  real  property  of  the  corporation, 
but  the  assessments  on  the  personal  property  of 
the  company,  although  they  had  been  reduced,  were 
still  loo  high. 

Mr.  Meade,  one  of  the  Police  Court  magistrates, 
has  a  great  scorn  for  the  street-railway  service  of 
the  metropolis.  An  inspector  of  the  Fourth  avenue 
electric  line  appeared  in  the  Tombs  Police  Court 
to  press  a  charge  against  two  boys  accused  of  steal- 
ing rides  on  the  cars  of  the  lines.  "What  is  the 
charge  against  these  boys?"  asked  Magistrate 
Meade.  "Stealing  rides  and  annoying  passengers," 
answered  the  policeman  who  made  the  arrest.  ".An- 
noying the  passengers!"  shouted  the  magistrate, 
looking  at  Inspector  Orson.  "No  one  can  annoy 
the  passengers  so  much  as  the  conductors  on  the 
cars!  When  you  try  to  stop  a  car  they  run  by  you 
at  full  speed  and  then  turn  and  jeer  at  you.  The 
conductors  themselves  down  at  the  bridge  don't 
know  whether  they  are  on  a  Fourth  or  a  Second 
avenue  car.  It's  the  worst  operated  system  in  the 
world,  and  wouldn't  be  permitted  for  an  hour  any- 
where  else.     The  prisoners  are  discharged." 

One  good  piece  of  news  is  the  statement  that  in 
all  probability  the  rapid-transit  controvery  has  been 
shelved  until  fall.  The  Manhattan  company's  com- 
mittee has  Mr.  Orr's  latest  communication,  referred 
to  in  this  correspondence  last  w-eek,  under  consid- 
eration, but  it  is  said  that  the' Rapid  Transit  com- 
missioners need  expect  no  adequate  answer  to  their 
letter  from  Mr.  Gould  until  some  time  in  September. 
At  present  there  is  only  one  really  pertinent  point 
of  variance  between  the  two  bodies.  That  is  the 
matter  of  the  rental.  Mr.  Gould  and  his  colleagues 
are  determined  that  they  will  not  pay  five  per  cent, 
of  gross  receipts  for  the  West  street  franchise,  and. 
on  their  part,  the  Rapid  Transit  commissioners  are 
as  firmly  convinced  that  any  less  compensation 
w-ould  be  unfair  and  inequitable  to  the  cit5^  Mr. 
Gould  and  his  colleagues  are  said  to  hope  much 
from  the  next  state  election.  Should  the  Demo- 
cratic party  be  successful.  efTorts  will  be  made  im- 
mediately to  remove  the  existing  commission,  and 
to  institute  a  board  which  will  be  more  in  accord 
with  Mr.  Gould's  feeling  that  the  source  of  better 
transit  facilities  in  New  York  should  be  found  in  an 
extension  of  the  elevated  railroads.  Mr.  Gould  has 
sailed  for  Europe,  and  it  is  improbable  that  any  fur- 
ther meeting  of  the  extension  committee  will  be  held 
until  his  return,  two  months  hence.  M.  S. 


Northwestern  Notations. 

Minneapolis.  July  11. — The  Electric  Light  com- 
pany of  Mapleton,  Minn.,  has  enlarged  its  power 
station  and  will  probablj'  put  in   a  new  dynamo. 

Alexander  Hughes  and  Edmond  A.  Hughes  of 
Bismarck,  N.  D.,  have  been  granted  a  franchise 
at  Fargo,  N.  D.,  for  an  electric-light  and  power 
plant. 

The  Electric  Light  and  Power  company  and  the 
city  of  Maquoketa.  la.,  have  finally  got  together 
on  the  terms  of  a  franchise,  and  the  company  has 
accepted  the  one  passed  bv  the  council. 

Allan  Tompkins  of  Devils  Lake.  N.  D..  contem- 
plates constructing  an  electric  railway  line  to  the 
Chautauqua  grounds  next  season. 

The  Twin  Citv  Rapid  Transit  company  has  ab- 
sorbed the  North  St.  Paul  White  Bear  and  Sub- 
urban electric  line,  and  it  is  rumored  that  it  may 
extend  it  to  Stillwater,  Minn.,  another  season. 

F.  H.  Libbev  is  an  applicant  at  Oshkosh,  Wis., 
for  an  electric-light  plant. 

The  Water  and  Light  company  of  West  Suoerior, 
Wis.,  made  a  new  proposition  to  the  citv  to  furnish 
street  lighting  at  a  scale  ranging  from  $100  per  an- 
num for  150  lights  to  $90  per  annum  for  300  lights, 
and  to  make  reductions  in  the  rates  for  commercial 
lighting.  E.  G.  Mills  made  a  proposition  to  erect 
an  electric-light  plant  to  furnish  I^o  lights,  for  an 
ag.gregate  cost  the  first  year  of  $8.j6o. 

All  bids  for  furnishinsr  an  electric-li.ght  plant  for 
the  cit}^  hospital  in  St.  Paul  were  rejected  and  new- 
bids  were  ordered. 

The  Chippewa  Valley  Electric  Railwav  comnany 
is  pushing  work  on  its  line  in  Chippewa  Falls.  W^is.. 
and  it  is  thought  will  be  able  to  complete  it  within 
the  time  required  bv  the  franchise.  It  is  announced 
that  work  will  be  begun  on  the  interurban  line  to 
E311  Claire,  and  it  is  to  be  completed  by  .August  1st. 

The  Ottumwa  Electric  and  Steam  comnany  is 
the  name  of  the  reorganized  company  at  Ottumwa. 
la.,  w^hich  takes  the  electric-light  and  street-car 
system.  A  number  of  improvements  will  be  made 
to  the  street-railway  line. 

The  Denison.  la..  Electric  Light  and  Power  com- 
pany has  added  a  new  dynamo,  w'hich  greatly  im- 
proves its  service. 

The  villap'e  of  Hibbing,  Minn.,  has  contracted  w^th 
the  General  Electric  company  for  a  i.200-lisrht  in- 
candescent dvnamo  and  will  add  it  to  the  olant. 

The  council  of  Storv  City.  la.,  is  canvassine  the 
citv  with  a  view  to  putting  in  an  electric-light  olant. 
The  outlook  is  that  there  will  be  enough  business 
to  warrant  puttinsr  in  a  olant. 

The  council  of  West  Superior.  Wis.,  has  accepted 
a  pronosition  of  the  Water.  Light  and  Power  com- 
pany for  a  five  years'  lighting  contract,  at  $100  per 
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light  per  annum,  for  ISO  liRlits.  There  is  a  reduc- 
tion of  40  per  cent,  in  general  liRhtinK. 

William  F.  Stockmann,  manager  of  the  Western 
Union  Telegraph  company's  office  at  Fort  Madi- 
son, la.,  was  married  on  June  15th  to  Miss  Edith 
Hatton    at  Roseland,  La. 

The  council  of  Fargo,  N.  D.,  granted  a  franchise 
to  General  Hughes  of  Bismarck,  N.  D.,  for  an 
electric-light  plant,  which  the  niayor  vetoed.  The 
council  passed  it  over  the  veto,  and  General  Hughes 
is  preparing  to  put  in  the  plant  in  10  weeks. 

The  Great  Northern  Railway  company  has  hegun 
work  on  an  electric  power  house  at  West  Superior, 
Wis.,  to  furnish  power  for  elevators  A  and  X,  in- 
stead of  steam  power. 

The  contracts  are  let  for  erecting  the  power 
house  for  the  electric-light  plant  in  Algona.  la. 
Mr.  Bigelow  of  Lincoln,  Neb.,  will  furnish  the 
equipment,  for  about  $12,000. 

Winnebago  City,  Minn.,  voted  $8,ooc  bonds  tor 
the  establishment  of  an  electric-light  system.  The 
council  will  take  steps  at  once  to  install  the  plant, 
and  it  is  expected  to  have  it  in  operation  by  Octo- 
ber ist.  ,.  ,        , 

The  council  of  Two  Harbors,  Mmn.,  has  been 
petitioned  to  call  an  election  to  vote  on  bonds  for 
$8,000  for  an  electric-light  plant.  . 

President  L.  Mendenhall,  on  the  application  of 
Thomas  Lowry  of  Minneapolis,  has  been  appointed 
receiver  for  the  Duluth  Street  Railway  company,  it 
is  explained  that  this  is  the  beginning  of  the  reor- 
ganization made  necessary  by  an  excessive  capitali- 
zation and  shrinkage  in  western  business  and  values 
since  1893.  _^_^  ^■ 


PERSONAL. 

H  L  Dohertv,  manager  of  the  Madison  Gas  and 
Electric  company  of  Madison,  Wis.,  was  m  Chicago 
on  Monday. 

Ludwig  Gutmann,  the  chief  electrician  of  the 
Royal  Electric  company  of  Peoria,  is  spending  his 
vacation  in  and  about  Chicago. 

Dr  Elisha  Gray  is  recasting  his  interesting  articles 
in  the  Chicago  Times-Herald,  entitled  "Short  Talks 
en  Science,"  and  will  soon  bring  them  out  in  book 
form. 

President  McKinley  has  appointed  as  the  com- 
missioners to  revise  the  patent  laws  Judge  P.  S. 
Grosscup  of  Illinois,  Francis  Forbes  of  New  York 
and  Arthur  P.  Greeley  of  New  Hampshire. 

Channing  T.  Gage  has  taken  charge  of  the  Wash- 
burn &  Moen  Manufacturing  company's  office  at 
St.  Paul,  Minn.  He  reports  that  business  is  ex- 
cellent in  his  territory.  Mr.  Gage's  headquarters  m 
St.  Paul  are  at  401  Manhattan  building. 

Mr.  William  S.  Brayton  of  the  New  York  office 
of  the  General  Electric  company  was  recently  mar- 
ried to  Miss  Alice  Wait  of  Ithaca.  Mr.  Brayton 
is  a  graduate  of  Cornell  and  passed  through  the 
works  at  Schenectady  before  assuming  his  duties 
at  the  New  York  office.  He  is  a  favorite  among  all 
his  associates,  who  testified  their  appreciation  by 
presenting  him  a  handsome  souvenir  of  their  es- 
teem. 

Mr.  Romeo  Tagliabue  of  804  South  Tryon  street, 
Charlotte,  N.  C,  writes  to  the  Western  Electrician 
apropos  of  a  recent  article  on  "The  Italian  Market 
as  an  Outlet  for  Electrical  Machinery,"  expressing 
his  willingness  to  act  as  general  agent  for  American 
electrical  manufacturers  in  some  Italian  center,  such 
as  Milan.  He  is  a  native  of  that  city,  and  has  traveled 
in  Italy  for  a  number  of  years,  but  states  that  he  has 
been  trained  as  a  practical  electrician  in  the  United 
Slates.  


ELECTRIC  LIGHTING. 

A  fire  at  Whatcom,  Wash.,  on  June  27th  destroyed 
the  electric-light  plant. 

The  Los  Angeles  Electric  company  has,  it  is 
said,  ofTered  to  furnish  the  city  2,000  candle  power 
arc  lights  for  the  streets  on  an  all-night  schedule 
tor  $78  a  year    each. 

M.  C.  Thye,  formerly  city  electrician  of  Los  An- 
geles, Cal.,  offers  to  erect  an  electric-hght  plant  for 
that  city  for  the  sum  of  $129,312.  The  capacity  of 
the  proposed  plant  is  not  stated  in  the  newspaper 
report. 

Two  judgments,  aggregating  $20,891.52,  were  con- 
fessed last  week  in  Judge  Clifford's  court,  Chicago, 
by  the  Hyde  Park  Electric  Light  and  Power  com- 
pany, which  furnishes  illumination  tor  residents  of 
Grand  Crossing  from  its  plant  at  7248  South  Chi- 
cago avenue.  No  levy  was  made  on  the  company's 
property.  The  judgments  were  on  a  note  for 
$14,891.52  held  by  Clarence  N.  Goodwin,  and  one 
in  favor  of  Robert  F.  Hall  for  $6,000. 

The  old  contention  of  overhead  or  underground 
wires  tor  the  transmission  of  electricity  in  the  Dis- 
trict of  Columbia  is  again  up  for  discussion,  this 
time  through  a  bill  introduced  by  Senator  Gallinger 
for  the  purpose  of  opening  up  conduits  to  take  the 
overhead  electric-light  wires  at  present  or  to  be  in 
the  future  used  in  the  city  of  Washington.  The  bill 
provides  for  necessary  extensions  of  the  two  electric- 
light  companies'  lines  and  that  all  transpositions  from 
overhead  wires  to  conduits  must  be  completed  before 
October  i,  1899. 

A.  L.  Stokoe  is  completing  some  improvements  in 
the  arrangement  and  equipment  of  his  eleciric  light 


plant  at  Jeanerette,  La.  He  has  a  25-ycar  franchise 
and  a  seven-year  contract  for  street  lighting.  Twen- 
ty-eight 32  candle  power  incandescent  street  lights 
are  already  in  operation,  and  more  will  be  added. 
Electric  lights  are  also  used  in  the  principal  estab- 
lishments of  the  town.  The  plant  lacks  nothing  in 
completeness,  and  has  a  capacity  of  300  lights.  A 
220-volt  Eddy  dynamo  driven  by  a  Westinghouse 
engine  furnishes  current. 

The  People's  Light  and  Power  company  of  Jersey 
City,  N.  J.,  is  erecting  a  new  boiler  house  in  con- 
nection with  its  electric  plant.  The  building  is  a 
modern  structure  in  every  respect.  It  is  60  feet 
wide  and  about  90  feet  long  and  contains  ample 
space  tor  large  upright  boilers,  and  has  an 
arrangement  for  the  storage  of  coal  in  the 
steel  bunker  inside  the  building,  so  that  the  fuel 
can  be  easily  taken  direct  to  the  boilers.  The  tracks 
are  arranged  so  that  railroad  cars  will  run  into  the 
building  and  discharge  the  coal  directly  into  the 
bunker.  The  building  is  of  fireproof  construction 
throughout,  with  steel  frame,  brick  side  walls,  and 
iron  roof  covering,  well  lighted  and  ventilated.  The 
steel  work  is  being  furnished  and  erected  by  the 
Berlin  Iron  Bridge  company  of  East  Berlin,  Conn. 
Sandford  &  Stillman  of  Jersey  City  have  the  con- 
tract for  the  building. 

The  new  electric-lighting  plant  of  the  Ventura 
fCal.)  Land  and  Power  company  is  now  completed. 
The  city  has  been  without  incandescent  electric  lights 
since  the  destruction  by  fire  of  the  old  plant  last 
January.  The  plant  comprises  a  Babcock  &  Wil- 
co.x  boiler,  Hamilton-Corliss  engine.  Wood  alter- 
nator and  a  series  arc  dynamo.  At  present  the  com- 
pany has  a  large  quantity  of  wood  on  hand  which 
is  being  used  for  fuel.  It  expects  to  use  oil  in  the 
future,  but  will  not  use  steam  power  all  the  time. 
It  is  only  doing  so  now  by  necessity,  owing  to  the 
lack  of  water  in  the  Ventura  River.  It  is  installing 
Pelton  water  wheels,  and  the  necessary  water  for 
the  running  of  the  plant  will  be  stored  in  a  large 
reservoir  about  one  mile  above  the  plant.  This  stor- 
age reservoir  will  have  a  capacity  of  3,000,000  gallons 
of  water.  The  water  will  be  stored  by  day  and 
utilized  by  night.  This  plant  will  furnish  electric 
power  to  the  Santa  Ana  Water  company.  The  water 
company  has  placed  a  five  horse  power  motor  and 
a  4  by  6  duplex  pump  at  the  pumping'  station,  ad- 
joining the  reservoir  in  the  eastern  addition,  which 
will  be  operated  by  power  from  the  electric-light 
plant.  This  pump  has  a  capacity  of  5,000  gallons 
of  water  per  hour.  The  power  will  be  furnished  at 
night.  General  Manager  G.  W.  Chrisman  deserves 
much  credit  for  his  prompt  action  in  rebudding  the 
Ventura  plant,  after  the  company's  heavy  loss  by 
fire. 


ELECTRIC  RAILWAYS. 

The  company  owning  the  Niagara  Falls  and  Lew- 
iston  electric  road,  the  Gorge  Route,  has  entercl 
into  a  traffic  arrangement  with  the  New  York  Cen- 
tral company  whereby  passengers  on  either  road  may 
make  the  trip  to  or  from  Lewiston  and  Niagara  Falls 
over  whichever  road  they  choose. 


POWER  TRANSMISSION. 

The  new  plant  of  the  San  Gabriel  Electric  com- 
pany of  Los  Angeles,  Cal.,  was  put  in  operation 
on  June  23d. 

The  Ensenada  (Mexico)  Lower  Californian  of 
June  i8th  says:  "It  is  reported  that  a  syndicate  of 
Mexican  capitalists  has  obtained  a  concession  to 
utilize  for  the  generation  of  electric  current  56  water- 
falls. The  falls  are  said  to  represent  an  aggregate 
energy  of  1,331,325  horse  power." 

At  Oakland,  Cal.,  application  has  been  made  to 
the  supervisors  for  the  franchise  for  the  erection  of 
poles  and  wires  to  transmit  electrical  power  to  that 
city  from  Blue  Lakes,  Amador  County.  It  is  pro- 
posed to  supply  power  to  all  the  cities  within  a  radius 
of  se^■eral  hundred  miles  from  San  Francisco.  The 
application  is  made  in  the  name  of  T.  C.  Bullock,  for 
the  Standard  Electric  company.  The  company  has 
its  right-of-way  and  franchise  secured  through  Ama- 
dor, Calaveras,  San  Joaquin  and  Contra  Costa  coun- 
ties and  over  private  lands  as  far  as  Lake  Chabot. 


ELECTRICAL  SECURITIES. 

The  Citizens'  Street  Railway  company  of  In- 
dianapolis has  extended  its  second-mortgage  indebt- 
edness to  June  of  1900.  The  amount'  of  the  in- 
debtedness is  $700,000. 

The  New  England  Telegraph  and  Telephone  com- 
pany has  decided  to  increase  its  capital  stock  from 
$12,000,000  to  $15,000,000,  acting  upon  the  advice 
of  the  board  of  directors. 

Dividends  have  been  declared  by  the  Columbus 
Street  Railway  company  of  one  per  cent.,  payable 
August  1st.  and  by  the  Brooklyn  City  Railroad  com- 
pany of  2V2  per  cent.,  payable  July  15th. 

It  is  stated  that  the  Metropolitan  Elevated  reor- 
ganization plan,  soon  to  be  announced,  contem- 
plates an  issue  of  tour  per  cent,  bonds  to  the  extent 
of  60  per  cent,  of  the  present  mortgage,  and  pre- 
ferred stock  for  the  balance,  together  with  the  unpaid 
coupons.     It  is  also  proposed,  it  is  said,  to  assess  the 


common  slock  $4  per  share.  The  Metropolitan  has 
$15,000,000  in  five  per  cent,  bonds,  60  per  cent,  of 
which  is  $9,000,000.  The  interest  charges  on  bonds 
under  this  plan  would  be  reduced  from  $750,000  to 
$360,000,  or  more  than  half.  The  amount  of  pre- 
ferred stock  to  be  issued  would  be  $6,000,000,  plus 
the  amount  of  unpaid  interest.  A  $4  assessment  on 
$15,000,000  stock  would  yield  $600,000.  Such  a  re- 
organization, it  is  estimated,  would  make  the  stock 
worth  about  60. 

A  Boston  dispatch  announces  that  SaitiucI  Carr, 
representative  ot  the  .Xmes  estate,  has  resigned  as 
a  member  of  the  General  Electric  preferred  stock- 
holders' committee  and  C.  A.  Coffin,  president  of  the 
company,  has  been  elected  in  his  place.  This  as- 
sures the  removal  of  all  danger  ot  litigation  over  the 
adjustment  of  General  Electric's  impairment  of  capi- 
tal. The  preferred  stockholders  will  receive  $1,500,- 
coo  in  cash  and  funds  remaining  equal  to  six  per  cent. 
on  the  amount  of  reduced  common  stock. 


TELEGRAPH. 


Judge  Grosscup  has  entered  a  final  decree  in  the 
L'nited  Slates  Circuit  Court  permanently  enjoining 
Oscar  M.  Stone  and  the  Independent  Telegraph 
company  of  Chicago  from  tapping,  using  or  in  any 
way  interfering  with  the  wires  or  using  news  be- 
longing to  the  Western  Union  Telegraph  company. 
When  the  temporary  injunction  was  in  force  it  was 
alleged  that  Stone  was  seen  tapping  wires  near 
Grant  Junction,  Ind. 


MISCELLANEOUS. 


It  is  announced  that  the  General  Electric  com- 
pany will  make  a  large  working  exhibit  at  the 
twentieth  triennial  exhibition  in  the  Mechanics 
building  at  Boston  in  October,  conducted  by  the 
Massachusettes  Charitable  Mechanic  association. 

The  celebration  of  the  fiftieth  anniversary  ot  the 
American  Association  for  the  Advancement  of  Sci- 
ence will  be  held  in  Boston  on  August  22d  to  27th, 
and  the  opening  session  will  be  held  at  10  a.  m.  on 
Monday,  August  22d,  in  Huntington  Hall,  Rogers 
building. 

Georg  Kirkegaard  of  28  State  street.  New  York, 
has  issued  a  valuable  "Machinists  and  Draughts- 
men's Data  Sheet."  This  sheet  is  intended  to  be 
tacked  over  a  work  bench  or  drawing  board  or  in 
a  tool  chest,  and  gives  at  a  glance  much  information 
that  is  often  needed  as  to  speeds,  weights  and  di- 
mensions of  machinery  and  materials. 

It  is  announced  that  La  Compagnie  Generale  des 
Petites  Voitures,  which  some  time  ago  resolved  upon 
the  introduction  of  motor  carriages,  has  decided  to 
place  100  electric  vehicles  on  the  streets  of  Paris 
within  the  next  two  months.  Each  vehicle  will 
seat  four  passengers,  the  fare  remaining  about  the 
same  as  for  the  present  two-seated  cabs. 


TRADE  NEWS. 


The  Western  Telephone  Construction  company 
is  running  its  factory  nights  to  fill  some  large  orders, 
and  its  product  for  the  month  of  July  promises  to 
be  the  largest  in  its  history.  This  is  an  indication 
of  prosperity  which  should  dispel  any  question  ot 
continued  success. 

The  Pelton  Vvater  Wheel  company  reports  an  act- 
i\'e  business  at  both  its  San  Francisco  and  New  York 
works.  The  war  has  affected  to  some  extent  its  ex- 
port trade;  still  this  is,  on  the  whole,  very  satis- 
factory. Electric  power-transmission  plants  are 
still  a  prominent  feature  in  the  work  of  this  company. 

,  The  Walker  company,  on  account  of  rush  of  work 
and  consequent  need  of  additional  space,  has  found 
it  necessary  to  add  to  the  large  machine  shops  it 
already  possesses  at  the  Cleveland  works.  These 
machine  shops  alone  consist  of  three  bays,  each  400 
feet  long,  and  the  addition  will  consist  of  a  fourth 
bay.  Work  is  being  rapidly  pushed,  and  the  new 
bay  will  be  shortly  completed  and  ready  to  receive 
the  large  machine  tools  which  are  to  be  placed  there. 


BUSINESS. 


Customers  of  the  Columbia  Incandescent  Lamp 
company  of  St.  Louis  are  notified  that  the  factory 
v/ill  be  closed  during  August  for  additions  and  im- 
provements. 

The  Western  Electric  company  has  recently 
mailed  to  the  trade  a  copy  of  its  tool  catalogue  No. 
3.  If  any  reader  of  the  Western  Electrician  failed 
to  receive  a  copy,  one  will  be  sent  upon  application. 

The  Central  Electric  company  of  Chicago  is  car- 
rying in  stock  large  quantities  of  wooden  and  iron 
pins,  brackets  and  glass  insulators.  It  has  con- 
siderably augmented  its  previously  large  stocks,  and 
is   prepared  to  take   orders  ot  any   size. 

The  Buckeye  Electric  companj^  througli  its  west- 
ern representative,  J.  H.  Cooke,  753  Monad- 
nock  building.  Chicago,  reports  large  sales  ot  t'|; 
Buckeye  special  coiled-filament  lamp  during  the 
month  of  June.  Tests  of  the  Buckeye  lamp  made 
recently  by  a  large  number  of  lighting  plants  show, 
it   is   stated,   that  the  wattage,   voltage  and   candle 
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power  of  the  lamp  are  maintained  within  remarkably 
dose  range.  Special  annual  contract  rates  are  being 
made. 

The  Detroit  and  Cleveland  Navigation  company, 
"the  Coast  Line  to  Mackinac,"  offers  1,000  miles  of 
lake  ride   on  modern   steel   steamers   at  low  rates. 


^^'ESTERN  ELECTRICIAN. 

A.  _A.  Schantz,  the  general  passenger  agent  at  De- 
troit, will  send  an  illustrated  pamphlet  for  two  cents. 
A  handsome  catalogue,  with  a  cover  of  curiously 
mottled  paper,  describes  the  well-known  automatic 
cut-off  engines  of  the  Ball  Engine  company  of  Erie, 
Pa.     These   engines    have    an   excellent   reputation 
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among  electrical  men  and  are  largely  used  in  elec- 
tric-lighting plants,  where  good  regulation  is,  of 
course,  essential.  The  distinguishing  features  of  the 
engine  are  clearly  described  in  the  new  catalogue, 
and  good  half-tones  show  parts  and  ti-pes  of  ma- 
chines. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


6o6,t 


6,646.     Rheostat.     Henry  B.  Cutter.  Philadelpliia, 
Pa.    Application  filed  June  22,  1S97. 

The  autcmaiic  magnetic  circuit  breaker  is  adjosiable 
with  respect  10  the  flow  of  current  necessary  fcr  its  aciua- 
tioD,  and  means  of  preveotinp  ihe  closine  of  ihe  circnit- 
breaker  when  the  rheostat  arm  is  in  certain  posiuons,  are 
described. 

606.663.    Electric  Railway.    John  C.  Henry,  Denver, 
Colo.    Application  fi'led  March  28,  189S. 

The  method  of  cbaneing  the  two  motors  of  a  car  equip- 
meni  from  series  to  parallel  relation  consists  in  short-cir- 
cuiting the  field  magnet  of  one  cf  the  motors,  subsequently 
shcrt-circniiing  the  armature  of  ihe  moicr,  breaking  the 
series  connection  and  closing  a  connection  placing  the 
armatures  in  parallel,  and  breaking  the  short-circuit 
through  iis  field  magnet. 

,664.  Electric  Railway.  John  C.  Henry.  Den- 
ver, Colo.     Application  filed  April  7,   189S. 

The  method  of  controlling  electric  motors  whose  field 
magnets  are  in  a  circuit  independent  of  tbeir  armatures 
consists  of  decreasing  the  resistance  of  the  field-maenet 
circuit  of  one  motor  so  as  to  increase  the  energization  of 
the  field  magnet  of  the  other  moior  and  correspondingly 
decrease  the  armature  current  of  the  other  motor. 

,746.  Electric-light  Switch.  Frederic  L.  Tem- 
ple. St.  John,  Canada.  Application  filed  October 
7,  1897- 

The  shears-like  levers  have  their  upper  portions  or  jaws 
adapted  lo  readily  receive  between  them  the  inner  end  of 
the  door  key.  and  the  spring-metal  electric  conduciois, 
wiih  their  lower  ends  adapted  to  be  connected  to  electric 

wires,  have  upper-end  engaging  contact  points,  the  levers 
also  having  insulated  projections  or  studs  adapted  to  en- 
gage the  spring  conductors  and  hold  the  contact  points  in 
engagement  with  the  aid  of  the  door  key. 

761.  Method  of  and  Apparatus  for  Generating 
Alternating  Currents.  Maurice  Hutin  and 
Maurice  Leblanc.  Paris,  France.  Application 
filed  March  13,  1S04.  Patented  in  France  Oc- 
tober S,  1891;  in  Germany  October  30,  1S91, 
and  in  Austria  October  23,   1S92. 

A  generator  of  alternating  cnrrenis  is  provided  with  an 
exciting  circuit  or  circuits,  and  means  for  maintaining 
oscillatory  electrical  discharges  in  the  same. 


606 .( 
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NO.    606,761. 

606,762.  Alternating-current  Dynamo.  Maurice 
Hutin  and  Maurice  Leblanc,  Paris,  France.  Ap- 
plication filed  April  19,  1895.  Patented  in  France 
June  13,  1S94:  in  Germanj-  June  26.  1894;  in  Aus- 
tria July  4,  1894;  in  Hungarj^  July  14,  1894;  in 
Belgium  November  9.  1^4;  in  Switzerland  No- 
vember 9,  1894;  in  England  November  12,  1894; 
in  Italy  November  12,  1894,  and  in  Spain  No- 
vember 12,  1894. 

The  method  of  generating  alternating  elf  ctric  currenis 
consists  in  producing  periodically  alternating  magnetic 
poles,  fixed  with  reference  to  a  field  magnet,  reinforcing 
the  same  by  the  mnvement  of  a  closed  circuit  or  circuits 
with  reference  and  in  inductive  relation  thereto,  and  in- 
ducing by  [he  reinforced  field  or  fields  alternating  currents, 
in  a  Circuit  or  circuits  traversing  the  reinforced  fields. 

606,764.  Telephone  Exchange.  Frank  A.  Lund- 
quist,  Chicago,  111.  Application  filed  Mav  19, 
1897. 

A  contact-closing  device  is  described,  consisting  of  a 
crank,  a  pitman  connected  thereto,  an  electrical  connection 
with  which  the  pitman  makes  a  contact  once  during  each 
revolution  of  ihecr^^nk.  a  device  connected  to  the  crank 
and  adapted  to  draw  it  to  and  hold  It  at  a  position  where 
the  pitman  will  not  be  in  electrical  contact,  and  con- 
nections between  the  crank  and  a  crank-arm  for  permitting 
the  first-mentioned  crank  to  be  turned  by  baud. 

606,792.  Electric  Radiator.  Frederick  W.  Quidas, 
Mount  Washington,  Md.  Application  filed  July 
22,  1S97. 

A  car  heater  is  described  comprising  a  casing  having  a 
partially  cylindrical  back,  a  resistance  inclosed  in  the  cas- 
ing, a  reflector  in  the  rear  of  the  resistance  and  inside  the 
casing,  and  a  block  of  poor  heat-conducting  material  in 
which  the  casing  is  partially  embedded,  leaving  its  front 
mainly  exposed, 

606,795.  Electric  Meter.  William  Stanle3^  Pitts- 
field,  and  Frederick  Darlington,  Great  Barring- 
ton,  Mass.     Application  filed  January-  13,   1S9S. 

Means  for  suppcrting  a  rotating  body  are  provided  con- 
sisting of  a  permanent  magnetic  system  having  polar  por- 
tions with  rece-ses  therein,  a  cylindrical  shaft  having 
its  lower  end  projecting  a  considerable  dist=ince  into  the 
lov/er  polar  portions  of  the  system,  and  the  body  cf  its  up- 
per portion  being  substantially  at  the  mouth  of  ihe  upper 
recess,  and  means  for  holding  tbe  ends  of  the  shaft  con- 
centric with  the  recesses. 

606,803.  Telephone  System.  Burton  R.  Dodge, 
Post  Mill  Village,  Vt.  Application  filed  June 
17,  1897- 

A  party-'ine  telephone  system  having  two  metallic  main 
leads  and  a  plurality  of  statioiis.  each  station  having  a 
talking  circuit,  a  signaling  circnit  and  a  telephone  switch 
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alternately  closing  the  circuits,  the  signaling  circuit  com- 
prising a  signal  bell,  a  generator  and  a  resistance,  the  re- 
sisiance  being  in  parallel  with  the  generator  and  in  series 
with  tie  bell,  and  ihe  siena'ing  circuit  also  comprisng  a 
switch  for  normally  holding  tbe  resistance  in  the  closed 
circuit  and  capable  of  throwing  the  bell  in  such  circuit  to 
the  exclusion  of  the  resistance. 

606,819.  Contact  Device  for  Electrically  Propelled 
Vehicles.  Harr>-  P.  Davis,  Pittsburg,  Pa.  Ap- 
plication filed  April  6,  1896.  Renewed  March 
16,  1897. 

A  reversible  support  for  electric-railway  contact  devices 
is  supplied  in  combination  with  automatically  operated 
means  for  locking  the  support  in  either  of  two  positions 
and  means  connecied  with  the  contact  device  for  aolocking 
tbe  support. 


6c6. 
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,825.  Contact  Device  for  Electric  Raihvaj's. 
Charles  A.  Terr}',  New  York,  N.  Y.,  and  Harry 
P.  Davis,  Pittsburg,  Pa.  Application  filed 
March  2,  1896. 

This  contact  device  consists  of  a  revolving  cylinder  or 
roller,  a  fork  carrying  the  same,  stationary  pieces  at  the 
end  of  the   roller  constiiuting    continuations  thereof  and 

tapering  outwardly,  and  a  supaoriing  arm  rigidly  joined   at 

its  upper  end  directly  to  the  fork . 

826.  Current-collecting  Apparatus  for  Electric 
Railway's.  Charles  A.  Terry,  New  York,  N.  Y., 
and  Harr\-  P.  Davis,  Pittsburg,  Pa.  Applica- 
tion filed  April  6,  1896.  1 

The  contact  supporting  arm  and  a  pivoted  base  to  which 
tbe  arm  is  hinged,  a  locking;  device  normally  acting  to  hold 
the  base  against  movement  on  its  pivot,  and  means  actu- 
ated by  the  downward  movement  of  the  arm  to  unlock  the 
base  are  claimed. 

600.827.  Overhead  Construction  for  Electric  Rail- 
wai'-s.  Charles  A.  Terrj%  New  York,  N.  Y.,  and 
Harrv^  P.  Davis,  Pittsburg,  Pa.  Application 
filed  June  10,  189(5. 

An  overhead  supply  conductor  for  electric  railways  hav- 
ing a  section  insulated  frcm  the  main  portion,  an  auxiliary 
section  bridging  the  insulated  section,  a  second  supply 
conductor  crossing  tbe  insulated  section  and  a  casting 
having  gniding  arms  respectively  fastened  to  the  insulated 
section  and  to  the  conductor  crossing  the  same. 

606.828.  Traveling  Contact  Device  for  Electric 
Railways.  George  Westinghouse,  Pittsburg, 
Pa.  Application  filed  April  6,  1896.  Renewed 
March  16,  1897. 

A  contact  device  for  engagement  with  overhead  con- 
ductors and  its  supporting  arm,  in  combination  with  a  re- 
versing boom  pivot-illy  supported  at  or  near  one  end  and 
having  two  bearing  arms  extending  laterally  therefrom  at 
or  near  its  outer  end.  and  locking  mechanism,  the  station- 
ary member  of  which  is  provided  with  a  bearing  plate  and 
a  pair  of  rollers  with  which  the  bearing  arms  engage. 
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,830.  Insulator.  Ben  WiUard,  Schenectady,  N. 
Y.    Application  filed  Apiil  iS,  1S98. 

Claim  is  made  for  the  combination  with  a  body  of  in- 
sulating material  of  a  metal  cap,  free  to  move  op  and  down 
on  the  insulating  material,  support'ng  the  conductor,  and 
means  for  preventing  the  cap  from  turning  on  the  insulat- 
ing material,  and  means  for  securing  the  insulating  ma- 
.terial  to  a  support. 

),852.  Telephonic  Transmitter.  Thomas  F. 
Ahern,  Detroit,  Mich.  Application  filed  June 
19,  1897. 

An  electric  telephone  transmitter  consists  of  two  sub- 
stantially triangular  carbon  electrodes  placed  in  frictional 
contact,  the  area  of  which  is  varied  by  the  sound  vibra- 
tions of  the  diaphragm  carrying  one  of  the  electrodes 

863.  Akernating-current  Dynamo.  Ludwig 
Gutmann,  Peoria,  111.  Application  filed  De- 
cember 4,  1S97. 

The  essential  features  include  the  combinalion  of  a_ro- 
tary  field  magnet  core  of  solid  magiietic  material^'  having 


outwardly  projecting  poles,  an  energizing  coil  secorelv 
held  between  the  polar  proje-tiou^,  astdtionarv  maenetic 
annuius  having  inwardly  extending  polar  proje'ctions  al- 
ternate ones  corresponding  with  those  of  the  fie'd  magnet 
stationary  induced  coils  mounied  on  the  inwaidly  extend-^ 
ing  projections  and  means  for  removing  pans  of  the  field 
magnet  core. 

606,884.  Electric  Snap  Switch.  Alfred  F.  Wood 
Philadelphia,  Pa.  Application  filed  October  8 
1897. 

This  device  consists  of  a  suitable  casing,  a  disk  joumaled 
therein,  a  Ifverpivned  concentric  with  ihe  disk  a  spring 
connected  between  thedifkand  tbe  lever,  iwodogs  pivoted 
10  Ihe  lever  a  locking  plate  wiih  which  the  noses  of  tbe 
dogs  are  adapted  to  engage,  a  spring  drawing  the  dogs  to- 
gether  and  means  for  oscillating  the  disk. 

606,887.  Electric  Extraction  of  Poisons.  John  B. 
Campbell,  Cincinnati,  Ohio.  Application  filed 
October  5,  1S96. 

The  method  described  of  extracting  poisons  from  the 
human  body  corsists  in  provioing  the  negative  electrode 
of  an  electric  battery  with  interchangeable  receivers  of 
animal,  vegetable  or  mineral  substance,  to  extract  a  poison 
from  the  body  of  a  nature  rr  kind  corresponding  with  or  to 
the  negative  electrode  employed. 

606,912.  Means  for  Preventing  Disturbances  in 
Telephonic  Circuits.  Otto  T.  Blahy  and  Kolo- 
man  de  Kando,  Budapest,  Austria- Hungary'. 
Application  filed  April  27,  1S97. 

Monophase  or  polyphase  alierna tine-current  plants 
which  have  one  of  the  conductors  grounded,  wjth  alternat- 
ing currents  of  a  frequency  less  than  twenty  complete 
periods  per  second,  in  combination  with  monrphase  or 
pclyphase  aliernaiing-current  motors  wiih  slantwise  slots, 
for  preventing  disturbing  influence  on  telephone  apparatus. 

606,917-  Electric  Brake.  Harr^^  P.  Davis,  Pitts- 
burg, Pa.     Application  filed  October  22.  1897. 

A  plurality  of  electric  motors  for  propelling  vehicles  and 
means  for  couirolfing  tbeir  power  and  speed  are  combined 
with  a  plurality  of  brake  magnets  normally  out  of  circuit, 
and  means  for  establishing  a  local  circuit  containing  a 
variable  resisiauce  and  having  a  plarality  of  branches, 
each  of  which  contains  one  of  the  motors  and  one  of  the 
brake  magnets. 


KO.  2S.997. 

606,939.  Switch  for  Arc  Lamps.  Charles  A.  Pflu- 
ger.  Chicago,  111.  Application  filed  December 
21,  1S96. 

A  switch  for  electric  circuits,  comprising  four  terminals 
divided  into  two  pairs,  an  arm  associated  with  each  pair  of 
terminals  and  adapted  to  connect  tbe  terminals  of  the  re- 
spective pairs  together,  a  conducting  controlling  arm 
located  between  the  pairs  of  terminals  and  adapted  to  be- 
come part  of  the  circuitat  predetermined  times,  the  con- 
trolling arm  adapted  to  opeiaiively  engage  the  arms  when 
in  a  predetermined  position  and  move  ihem  both  into  and 
out  of  contact  with  their  opposed  terminals. 

606,968.  Permanent  Wa}'  for  Railways.  Peter  Hev- 
ner,  Philadelphia,  Pa.  Application  filed  March 
24,  1897.     Renewed  April  12,  1898. 

Details  of  construction  include  the  combination  of  tbe 
track  rails,  girders  beneath  the  same,  a  conduit  disposed 
between  the  rails  and  below  the  street  surface  and  com- 
posed in  part  of  opposite  side  walls  and  in  part  of  a  mass 
of  concrete  interposed  between  the  rail  girders  and  con- 
duit walls,  and  extending  beneath  the  latter  to  form  the 
bottom  of  the  conduit,  and  braces  whereby  both  the  upper 
and  lower  portions  of  each  of  the  side  walls  of  the  condnit 
are  confined  laterally  to  the  rail  girders. 

606.990.  Electric  Railway-.  John  C.  Henry,  Den- 
ver, Colo.     Application  filed  April  18,  1898. 

The  method  of  changing  the  armatures  of  a  two-motor 
car  equipment  from  series  to  parallel  connection  consists 
in  closing  a  shunt  around  one  cf  the  armatures  of  such  re- 
sistance as  to  substantially  divert  the  Ime  current  from  the 
armature  without  the  production  of  a  short-circuiting  cur- 
rent through  :he  armature. 

606.991.  Electric  Railway'.  John  C.  HenrT,%  Den- 
ver,  Colo.     Application  filed  April  25,  1898. 

The  combination  with  two  electric  motors  having  their 
field  magnets  and  armatures  in  separate  circuits  and  a 
controller  for  regulating  the  field  magnets  and  armatures 
thereof,  of  a  supplemental  switch  arranged  to  independ- 
ently vary  the  resistance  of  the  field-magnet  circuit. 

Reissue. 

11,676.  Storage  or  Secondary'  Battery.  Ralph 
Ashley,  Port  Republic,  N.  J.  Application  filed 
April  9,  i&j8.  Original  No.  594-313.  dated  No- 
vember 23,  1897. 

One  claim  is  given:  An  electrode  for  a  storage  or  other 
battery  consisting  of  tbe  horizontal,  straight,  and  cor- 
rugated metal  strips  alternating  with  each  other,  and  the 
spacing  pieces  laetween  the  ends  thereof,  and  soldered 
thereto. 

Design. 

28  997.  Transformer  Casing.  James  W.  Packard 
and  Henrv^  W.  Wiswell.  Warren,  Ohio.  Ap- 
plication filed  May  20,  1898. 

The  claim  is  for  the  design  for  a  transformer  casing 
shown. 
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Electric    Service    Plant   at  the   Trans- 
Mississippi  and  International 
Exposition. 

An  important  feature  of  the  equipment  of  the 
Trans-Mississippi  and  International  Exposition 
at  Omaha  is  the  electric-iight  and  power  plant 
wiiich  supplies  current  for  the  illumination  of 
the  grounds  and  buildings  and  the  operation 
of  motors  in  all  parts  of  the  exhibition.  The  power 
house  occupies  a  point  overlookinp^  the  river  in  the 


ance  of  a  temporary  plant,  although  upon  closer  ex- 
amination it  will  be  found  that  the  apparatus  and 
material  employed  are  of  standard  type,  and  that 
everything  about  the  plant  and  circuits  has 
been  carefully  erected.  Moreover,  the  details  of 
the  distribution  system  have  been  worked  out  with 
great  oare  and  skill. 

The  power  house  is  a  frame  structure  in  two 
parts,  one  containing  the  boiler  equipment  and  the 
other  the  engines,  dynamos  and  switchboards.  The 
distinguishing    feature    of   the    power    house    is    the 


200  horse  power  and  one  Hamilton-Corliss  of  250 
horse  power.  The  dynamos  driven  by  these  engines 
include  two  General  Electric  alternating  machines 
of  180  and  four  of  120  kilowatts  capacity, 
with  six  exciters,  four  !25-light  Brush  arc  machines 
and  one  General  Electric  multipolar  direct-current 
500-volt  power  generator  of  270  kilowatts.  The 
switchboards  are  built  up  of  General  Electric 
standard  marble  panels,  and  provision  is  made  for 
controlling  from  this  point  all  the  special  lighting 
about  the  Grand  Court,  as  well  as  the  arc-lighting 
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northeastern  corner  of  the  exposition  grounds,  where 
the  smoke  and  dirt  and  heat  do  not  mar  the  general 
appearance  of  the  exposition  picture  and  do  not 
annoy  the  visitors.  By  this  arrangement,  too,  the 
management  has  been  able  to  secure  an  inexpensive 
plant,  conveniently  located  for  fuel  and  water,  where 
no  attention  whatever  was  required  for  the  appear- 
ance of  the  structure  and  little  need  be  given  the 
arrangement  of  the  machinery,  further  than  provid- 
ing for  the  efficiency  and  reliability  of  the  electrical 
service.  The  engineers  in  charge  of  the  work,  re- 
alizing the  requirements  and  restrictions  of  the  serv- 
ice, did  not  attempt  to  present  an  exhibition  plant 
of  modern  design,  and  for  the  same  reason  they  re- 
frained from  seeking  the  latest  types  of  apparatus 
for  the  equipment;  in  fact,  they  confined  their  efforts 
to  securing  the  essential  features  of  service  of  this 
character,  namely,  efficiency,  reliability  and  econ- 
omy. It  is  not  at  all  surprising,  therefore,  that  the 
power  house  in  some  respects  presents  the  appear- 


appearance  of  the  six  steel  stacks  which  rise  to  a 
height  of  140  feet  above  the  boiler  plant.  Alongside 
of  the  building  is  a  railroad  siding  upon  which  fuel 
and  supplies  may  be  brought  in  from  all  the  rail- 
roads entering  the  city.  The  illustration  (Fig.  5) 
on  page  44  is  an  excellent  exterior  view  of  the 
power  house,  showing  these  characteristic  features. 
It  will  be  noticed,  too,  by  reference  to  the  tracing 
(Fig.  6)  on  page  46.  that  the  power  house  is  located 
at  the  turn  in  the  Midway,  which  extends  for  a  con- 
siderable distance  along  the  eastern  and  northern 
ends  of  the  exposition  grounds. 

The  picture  on  this  page.  Fig.  i,  presents  a  gen- 
eral view  of  the  engine  a'ud  dynamo  room.  The 
engines  are  arranged  along  the  eastern  end  of  the 
room  in  the  following  order,  beginning  at  the  north 
end,  which  is  the  farthest  point  in  the  view  pre- 
sented: Three  Westinghouse  of  ZJS  horse  power 
each,  one  Sioux-Corliss  of  500  horse  power,  one 
Buffalo  Forge  of  200  horse  power,  one  Imperial  of 


service,   the  illumination   of   the  buildings  and  the 
power  circuits. 

In  the  boiler  house  there  are  six  Morrin  Climax 
boilers  arranged  in  a  row  as  shown  in  the  picture 
(Fig.  2)  on  page  44.  Four  of  these  boilers,  numbers 
I,  2,  3  and  4,  are  of  600  horse  power  each,  and  two, 
numbers  5  and  6,  have  a  capacity  of  300  horse  power 
each.  The  relative  positions  of  the  boilers,  engines 
and  dynamos  are  well  shown  in  Fig.  3,  which  is 
here  reproduced  through  courtesy  of  Power,  as  is 
also  the  diagram.  Fig.  4.  Fig.  3  shows  a  view  from 
the  opposite  end  of  the  power  house  from  that  shown 
in  the  photographs  of  the  dynamo  and  boiler  rooms 
reproduced  in  Figs,  i  and  2.  An  excellent  idea  of 
the  arrangement  of  the  plan  can  be  gained  from 
these  views,  supplemented  by  the  diagram  (Fig.  4). 
It  will  be  noticed  by  reference  to  this  drawing  that 
a  visitors'  gallery  occupies  a  middle  position  between 
the  boiler  and  dynamo  rooms,  extending  about  half- 
way down  the  structure.     There  is  a  workshop  at 
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ihc  opposite  end  of  the  building  where  special  fit- 
tings and  repairs  are  made  for  the  electricai  depart- 
ment, and  a  forge  occupies  a  small  room  in  the 
northeastern  corner  of  the  power  house.  Three 
coal  bins  of  large  capacity  are  arranged  behind  the 
boilers  and  are  conveniently  located  with  reference 
to  the  railroad  tracks,  for  unloading  fuel  from  the 
cars.  With  this  general  description  of  the  arrange- 
ment of  the  plant  in  mind,  the  reader  will  better 
understand  the  details  of  construction  and  equip- 
ment which  follow. 

The  steam  plant  is  substantially  the  same  as  that 
employed  at  the  Nashville  Exposition,  the  six  boil- 
ers occupying  a  floor  space  of  100  by  25  feet.  The 
four  600  horse  power  boilers  are  capable  of  evapo- 
rating 22,500  pounds  of  water  per  hour  each,  and 
the  two  300  horse  power  boilers  have  a  capacity  of 
15,000  pounds  each.  As  already  mentioned,  they 
are  of  the  Morrin  Climax  type,  built  by  the  Clon- 
brock  Steam  Boiler  company  of  Brooklyn.  The 
steam  pipes  are  so  arranged  that  one-half  of  the 
boilers  may  be  run  at  one  pressure  and  the  other 
half  at  another.  All  the  pipes  and  fittings  are  extra 
heavy  to  avoid  any  risk  of  their  giving  way.  The 
boiler  house  is  fitted  with  automatic  steam-pressure 
recorders,  high  and  low'-water  alarms  and  the 
latest  auxihary  devices  in  this  line.  These  boilers 
are  fed  by  three  steam  pumps,  one  Marsh,  one  Gard- 
ner and  one  Worthington.  The  Marsh  pump  is 
made  by  the  Battle  Creek  Steam  Pump  company 
of  Battle  Creek,  Mich,  and  has  proved  particularly 
well  adapted  for  this  class  of  service. 

The  engine  and  dynamo  equipment  presents  nn 
new  or  especially  interesting  features.  All  the  dy- 
namos are  run  independently  and  are  belt  driven. 
Both  engines  and  dynamos  are  numbered  from  left 
to  right  in  the  drawing  (Fig.  4).  Of  the  former 
Nos.  I,  2  and  3  are  18  by  30  by  16  compound  West- 
inghouse  non-condensing  engines  rated  at  375 
horse  power  each  and  running  at  254  revolutions 
per  minute.  These  engines  are  belted  to  three  Gen- 
eral Electric  alternators,  Nos.  i,  3  and  5,  and  four 
Brush  arc  machines,  Nos.  2,  4.  6  and  7-  One  of 
the  alternators  (No.  i)  has  a  capacity  of  iSo  kilo- 
watts and  the  others  (Nos.  2  and  3)  120  kilowatts 
each.  The  Brush  machines  have  a  capacity  of  83 
horse  power  each  and  furnish  current  to  500  arc 
lamps.  The  central  feature  in  the  picture  is  the 
24  by  48  Sioux-Corliss  engine  (No.  4),  which  oc- 
cupies a  prominent  position  half-way  down  the  row 
of  engines.  This  engine  is  particularly  adapted  for 
heavy  work  and  was  built  by  the  Murray  Iron  Works 
of  Burlington.  la.  It  is  rated  at  500  horse  power 
and  runs  at  80  revolutions  per  minute.  The  wheel 
is  iS  feet  in  diameter  and  has  a  37-inch  face.  It 
drives  the  big  350  horse  power  generator  (No.  8) 


side  of  the  bed  next  to  the  guides,  which  prevents 
the  oil  from  being  thrown  up  against  the  hot  cylin- 
der head.  After  coming  into  contact  with  this 
plate,  it  returns  through  the  same  channels  to  the 
cranic  pit;  thus  the  oil  is  kept  cool  a'nd  in  good 
lubricating  condition.  A  deep  pocket  is  cut  be- 
tween the  cylinder  head  and  splasher  plate,  wherein 
any  water  from  the  piston  is  separated  from  oil 
accumulating  at  this  point;  the  water  may  be  drawn 
off  and  the  oil  returned  to  the  bed  if  desired.  A 
160  horse  power  General  Electric  alternator  (No.  9) 
is  belted  to  this  engine.  A  similar  generator  (No. 
10)  is  driven  by  the  200  horse  power  Imperial  engine 
(No.  6).     This  is  a  16  by  16  engine   made  by  the 
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VIEW    OF    POWER    PLANT. 

Weston  Engine  companj^  running  at  250  revolu- 
tions per  minute  and  rated  at  200  horse  power.  The 
flywheels  are  ^2  inches  in  diameter.  The  last 
equipment,  comprising  engine  No.  7  and  dynamo 
No.  II,  is  a  Hamilton-Corliss  single-cylinder  heavy- 
duty  18  by  42  engine,  built  by  the  Hooven,  Owens 
5-  Rentschler  company,  rated  at  250  horse  power, 
running  at  lOO  revolutions  per  minute  and  driving 
a  240  horse  power  alternator  made  by  the  General 
Electric  company.  This  engine  has  double  eccen- 
trics and  disk  cranks.  The  wheel  is  14  feet  in  diam- 
eter and  has  a  20-inch  face.         ' 

By    this    arrangement    the    two   large   alternators 
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which  furnishes  current  for  the  motors  in  the  Ma- 
chiner}'  and  Electricity  building  and  for  service 
throughout  the  exhibition.  This  generator  is  a 
multipolar,  direct-current  machine,  wound  for  500 
volts  and  rated  at  270  kilowatts.  It  was  built  by  the 
General  Electric  company.  Engine  No.  5  is  a  16 
by  16  automatic  cut-off  engine  made  by  the  Buffalo 
Forge  company.  It  is  rated  at  200  horse  power 
running  at  250  revolutions  per  minute.  The  special 
feature  of  this  engine  is  the  design  of  the  bed.  The 
engine  frame  has  a  narrow  but  deep  channel  on 
each  side  of  the  guides,  allowing  the  oil  to  rapidly 
return  to  the  crank  pit,  the  bottom  of  which  is  con- 
siderably lower.     A  false  head  is  placed  on  the  inner 


(Nos.  I  and  11)  of  180  kilowatts  each  occupy  posi- 
tions at  the  extreme  right  and  left,  while  the  large 
power  generator  (No.  8)  of  270  kilowatts,  was 
placed  about  the  center  of  the  building.  The  inter- 
vening space  is  occupied  by  the  smaller  alternators 
(Nos.  3  and  5  at  the  left  and  9  and  10  at  the  right), 
each  of  120  kilowatts  capacit}',  and  the  125-light  arc 
m.achines  (Nos.  2.  4,  6  and  7)  at  the  left. 

Current  from  the  power  plant  is  distributed  on 
series  arc,  single-phase  alternating  and  500-volt  di- 
rect-current circuits.  There  are  about  30.000  in- 
candescent lamps  and  500  arc  lamps  in  actual  use 
and  400  horse  power  is  supplied  for  exhibition  and 
demonstration  purposes.     In  the  distribution  of  cur- 


rent about  the  grounds  and  buildings  30  miles  of 
overhead  pole-line  construction  and  15  miles  of 
wooden  ducts  are  employed.  In  the  plan  of  the 
grounds  and  buildings  shown  in  Fig.  6  on  page  46 
it  will  be  noticed  that  the  circuits  extend  from  the 
power  house  north  and  east  to  the  Grand  Court, 
where  the  principal  demand  for  current  exists.  The 
straight  lines  in  the  drawing  show  the  overhead 
circuits  carried  on  poles,  while  the  under- 
ground circuits  are  distinguished  by  broken 
lines.  The  center  of  distribution  is  directly  in 
the  rear  of  the  Agricultural  building,  more  than 
a  mile  away  from  the  power  house.  It  will  be  no- 
ticed that  the  underground  work  is  confined  princi- 
pally to  the  vicinity  of  the  Grand  Court.  Of  course 
no  overhead  wires  are  permitted  to  mar  the  beauty 
of  the  picture  presented  by  that  grouping  of  build- 
ings. It  is  worthy  of  mention  that  the  underground 
cable  used  at  the  Omaha  exposition  had  been  used 
for  similar  service  first  at  the  World's  Fair,  next  at 
Atlanta  and  again  at  Nashville  before  being  put 
down  at  Omaha.  This  cable  was  furnished  by  the 
New  York  Safety  Insulated  Wire  and  Cable  com- 
pany, as  was  also  most  of  the  overhead  wire.  The 
latter  had  also  been  utilized  at  Nashville  for  exposi- 
tion service. 

The  construction  and  operation  of  the  light  and 
power  plant  was  intrusted  to  Mr.  Henry  Rustin,  who 
is  at  present  superintendent  of  the  bureau,  and  he 
has  proved  a  very  efficient  and  painstaking  officer. 
The  selection  proved  appropriate  as  well  as  fortunate, 
as  Mr.  Rustin  is  a  native  of  Omaha  and  has  many 
friends  in  that  city  and  throughout  the  state.  He 
was  born  in  1865  and  passed  through  the  local 
schools,  finishing  at  the  Omaha  high  school.  He 
was  graduated  from  Phillips  Academy  at  Andover. 
Mass.,  in  1883,  and  from  Yale  College  m  18S6.  Ini88S 
he  was  in  charge  of  electric  construction  of  the 
Omaha  Street  Railway'  compan}^  and  in  1890  was  as- 
sistant general  superintendent  of  the  Multnoma 
Street  Railway  company  at  Portland,  Oregon.  In 
1892  he  was  appointed  assistant  general  superin- 
tendent and  elected  a  director  of  the  Portland 
Consolidated  Street  Railway  company.  His  ex- 
perience w^as  not  confined  to  this  class  of  work, 
however.  He  went  to  Hazleton.  Pa.,  in  1894, 
to  take  charge  of  the  Hazleton  Maniifacturing 
company  and  superintend  the  construction  of  the 
large  factory  then  contemplated.  When  it  was  de- 
termined to  hold  the  Trans-Mississippi  and  Inter- 
national Exposition  at  Omaha.  Mr.  Rustin  be- 
came interested  in  the  project  and  advocated  a  lib- 
eral policy  for  the  electrical  department,  believing 
rightly  that  electrical  features  would  contain  more 
irilerest  for  the  public  than  any  other  and  prove 
more  attractive.  He  w-as  placed  in  charge  of  the 
electrical  work  in  November,  1897,  and  has  since 
been  engaged  in  superintending  the  light  and  power 
bureau.  Mr.  Rustin's  connection  with  the  Omaha 
exhibition  has  been  entirely  satisfactory  to  himself 
and  the  management,  and  the  latter  has  signified  its 
approval  of  his  work  by  passing  a  formal  vote  of 
thanks,  which  was  pubHshcd  in  the  Western  Elec- 
trician on  July  9th. 


Detroit's  Public  Lighting. 

[Special  Correspondence  of  the  Western  Elecirician.] 
Detroit,  July  14. — In  his  annual  report  to  the 
Public  Lighting  Commission  Secretary  Ford  Starring 
has  submitted  a  statement  of  the  receipts  for  the 
year  ended  June  30th  as  $207,494.50,  and  the  ex- 
penditures as  $176,860.11.  This  leaves  a  balance, 
including  that  of  a  year  ago,  of  $48,154.36.  The 
a.'^sets,  including  unpaid  taxes,  cash  and  stock  on 
hand  are  $72,309.15.  while  the  accounts  payable  are 
cnly  $6,440.32.  The  total  investment  of  the  city  in 
the  plant  now  amounts  to  $790,045.73. 

The  operating  investment  for  labor  and  stores, 
divided  between  the  departments,  will  show  the  fol- 
lowing on  the  basis  of  each  $100  expended: 

Department.  Wages.  Stores.  Total. 

7.1aintenance    $1184    $451     $1635 

Executive    7  (ij  83         650 

Station    22  07      20  14      42  2i 

Trimming    22  07         9  83       31  90 

Shop    51  20  71 

Injuries    3."^  ^i 

Totals    $64  16    $35  84    $100  00 

The  records  presented  show  that  during  the 
year  the  output  of  the  station  aggregated  3,281,615 
kilowatt-hours,  of  which  2,975.017  was  for  arc  and 
the  remainder  for  incandescent  lighting.  Propor- 
tionally the  operating  expense  on  this  basis  was 
$90,439.85  for  arc  lighting.  There  were  operated 
during  the  year  a  monthly  average  of  i,744  arc 
lights,  which  would  make  the  average  operating 
cost  of  an  arc  light  for  the  year,  as  figured  by  the 
municipality.  $51.85,  against  a  cost  of  $64.19  for  the 
preceding  year.  The  itemized  cost  for  an  arc  light 
for  the  year  includes  only  the  following-named 
charges: 

Department.  Wages.     Stores.    Total. 

Maintenance $  6  14    $  2  34    $  8  48 

Executive 3  98  43        4  4i 

Station n  44      10  44      21  88 

Trimming 11  45         509       1654 

Shop 26  II  37 

Injuries  and  damages 17  ^7 

Totals    $3327    $1858    $5185 

[It  will  be  noticed  that  these  items  merely  cover 
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the  running  expenses  of  the  plant  and  do  not  take 
into  consideration  interest  on  investment,  deprecia- 
tion, insurances,  water  rents,  taxes  or  other  charges 
which  make  up  the  actual  cost  of  such  service  and 
must  be  met  in  some  way.] 


Transformer  Economy. 

By  WrNDER  Elwell  Goldsborough. 
Part  II. 
I  do  not  wish  to  tire  you  with  figures,  but  as  1 
beheve  you  will  be  interested  in  these  comparison* 
of  guaranteed  and  actual  efficiencies,  I  wish  to  call 
your  attention  to  one  more  case  before  leaving  this 
matter.  Not  long  ago  a  manufacturing  company 
requested  permission  to  send  a  one-kilowatt  trans- 
former to  the  university  laboratories  for  a  special 
test,  as  the  transformer  was  of  a  new  type  and  highly 
efficient.  There  was  no  direct  guarantee  in  this 
tase,  but  the  impression  was  given  that  the  trans- 
former would  develop  an  efficiency  equal  to,  if  not 
exceeding,  the  efficiency  of  any  other  transformer 
of  like  capacity  on  the  market.  The  results  of  our 
rests  indicated  a  core  loss  of  178  watts,  a  full-load 
efficiency  of  S3.6,  a  quarter-load  efficiency  of  62.4 
and  an  all-day  efiiciency  of  only  54.5  per  cent. 

There  are  probably  to-day  a  goodly  number  of 
these  so-called  "highly  efficient"  transformers  eating 
up  the  profits  of  various  of  our  lighting  companies 
throughout  the  country,  simply  for  the  reason  that 
in  many  cases  business  managers  of  electric-light 
and  power  plants  are  not  sufficiently  alive  to  the 
importance  of  looking  after  the  efficiency  of  the 
apparatus  forming  their  equipments  just  as  closely 
as  they  look  after  and  check  up  every  item  of  op- 
erating expense  and  maintenance  that  is  necessitated 
by  the  exigencies  of  the  service. 

The  use  of  transformers  such  as  the  one  just  re- 
ferred to  would  be  pitiable.  It  is  fortunate  that  they 
do  r.ot  grow  to  large  proportions,  but  nevertheless 
they  have  a  telling  efTect  wherever  they  fall. 

As  regards  the  ageing  of  the  modern  transformer 
irons,  I  hold  rather  a  conservative  opinion  at  the 
present  time.  A  great  deal  has  undoubtedly  been 
accomplished  within  the  last  few  years  in  the  way 
of  improvement  in  this  respect,  and  the  modern 
transformers  that  are  supplied  to  us  for  testing  show 
a  wonderful  gain  in  efficiency,  due  both  to  the  lower 
initial  core  losses  and  to  the  diminished  per  cent, 
of  increase  of  these  core  losses  with  the  ageing  of 
the   iron. 

The  general  opinion  seems  to  prevail  at  present 
to  the  effect  that  ageing  is  due  directly  to  the  re- 
versal of  the  direction  of  the  flow  of  the  magnetic 
flux   in,    rather  than   to   long-continued   heating   of. 


heating.  This  effect  is  called  the  magnetic  ageing 
of  the  iron.  Owing  to  the  enormous  use  of  iron 
for  transformer  purposes  this  ageing  had  now  be- 
come a   very   important   matter," 

"The  electrician  lays  no  very  great  stress  on  the 
mechanical  qualities,  such  as  tensile  strength,  elas- 
ticity and  so  on,  but  he  requires  high  permeability, 
small  hysteretic  constant  and  small  ageing;  andjhc 
iron  and  steel  manufacturer  has  been  able  of  late 
years  to  meet  these  new  requests  by  producing  steel 
of  the  necessary  quality.  Iron  and  steel  can  now 
be  produced  with  a  maximum  permeability  of  4,000 
C.   G.   S  units,  a  hysteretic  loss  of  about  .15  watt- 
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that  do  not  contain  non-ageing  iron.  From  a  large 
transformer  company  I  have  received  notice  that 
"at  the  present  time  we  have  not  non-ageing  iron 
which  will  fulfill  our  specifications  of  core  loss; 
that  which  wc  have  on  hand  will  give  a  core  loss 
of  from  20  per  cent,  to  25  per  cent,  greater  than 
the  amount  stated  in  our  specifications."  At  the 
present  lime,  therefore,  it  is  needful  to  make  just 
as  careful  tests  for  ageing  as  for  efficiency  or  for 
insulation,  in  spite  of  the  fact  that  the  former  take 
a  longer  time  and  are  therefore  relatively  more  ex- 
pensive to  make. 

During  the  last  three  months  six  transformers  of 
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pound  per  lOO  cycles  per  2,500  flux  density,  and 
of  non-ageing  quality.  I  do  not  mean  to  imply 
that  all  these  qualities  can  be  equally  combined  in 
the  same  sample,  but  ihe  iron  or  steel  can  be  varied 
to  suit  the  demand." 

"Steel  can  be  produced  with  a  higher  permea- 
bility than  wrought-iron  for  large  magnetic  forces, 
and  with  a  superior  non-ageing  quality." 

The  fact  seems  to  be  well  established  that  non- 
ageing  transformer  iron  is  a  commercial  possibility, 
but  the  fact  remains  to  be  demonstrated  practically 
that  material   of   the   necessary   quality  can   be   ob- 
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ihe  iron  forming  the  cores  of  transformers,  and  this 
opinion  is  also  expressed  in  much  of  the  printed 
matter  that  has  come  into  my  hands. 

In  a  recent  lecture  delivered  by  Professor  Flem- 
ing he  said:  "It  was  also  discovered,  some  time 
back,  by  Mr.  W.  Mordey  that  prolonged  slow  heat- 
ing of  iron  to  only  60  degrees  C.  or  90  degrees  C. 
has  a  marked  effect  on  the  hysteretic  constant,  and 
the  result  is  often  to  increase  this  constant  two  or 
three  times.  The  effect  varies  with  the  annealing 
of  the  iron,  and  in  many  cases  the  iron  which  shows 
ihe  least  hysteretic  constant  at  starting  experiences 
the  largest  percentage  increase  of  it  on  prolonged 


tained  in  sufficiently  large  quantities  to  supply  the 
demands  that  are  being  made  upon  the  manufactur- 
ers. 

Failure  in  this  regard  is  not  the  fault  of  the 
builders  of  the  transformers,  and  I  have  reason  to 
know  that  there  are  cases  in  which  disquiet  pre- 
vails in  the  minds  of  managers  as  to  whether  or  not 
they  are  getting  what  they  are  paying  for.  I  know- 
that  the  general  claim  is  made  that  iron  with  an 
"inappreciable  ageing  effect"  is  used,  and  I  do  not 
wish  to  go  on  record  as  claiming  that  it  is  not 
used,  but  what  I  do  wish  to  point  out  is  that  there 
are  transformers  being  placed  on  the  market  to-day 


different  types  have  been  subjected  to  most  carefully 
conducted  ageing  tests  in  our  laboratories.  The 
completed  report  on  these  tests  has  come  to  me 
within  the  last  few  days  and  I  can  give  you  a  resume 
of  the  results. 

The  core  losses  of  transformers  A  and  B  were  high 
to  begin  with,  the  first  being  72  watts  and  the  latter 
S3  watts.  The  per  cent,  increase  in  the  core  los.s 
of  these  two  transformers  does  not,  however,  seem 
to  be  as  great  as  the  per  cent  increase  in  the  core 
losses  of  transformers  C  and  D  that  are  of  more 
recent  manufacture,  and  that  showed  initial  core 
losses  of  31.5  and  37  watts  respectively. 

Transformers  B  and  D  are  of  1.5-kilowatt  ca- 
pacity and  transformers  A  and  C  of  2.5-kiIowatt 
capacity.  An  increase  of  from  five  to  10  per  cent. 
is  shown  in  all  the  transformers. 

To  get  an  idea  of  what  this  means  suppose  we 
consider  the  effect  upon  the  economy  of  the  2.5- 
kilowatt  transformers,  considered  in'  the  second 
case  discussed  above  of  a  10  per  cent,  increase  in 
the  core  loss.  It  will  add  $1.11  per  year  to  the  cost 
of  operating  each  transformer  at  two  cents  per 
kilowatt-hour,  or  $44.40  for  the  total  number. 

This  represents  an  additional  gain  of  $.y  per  cent, 
per  year  on  the  investment  in  three  months,  or  a 
possible  percentage  loss  on  the  investment  of  14.S 
per  cent.,  after  the  first  year,  on  the  supposition 
of  a  uniform  increase  in  the  core  loss. 

These  figures  are  not  startling  in  any  way;  they 
are  too  small  for  that;  but  they  are  matters  of  fact 
to  be  taken  into  consideration  when  making  invest- 
ments. The  opinions  that  I  am  voicing  regarding 
the  ageing  of  modern  transformer  irons  are  con- 
servative, as  I  believe  the  transformers  built  to-day 
will  show  a  marked  improvement  upon  the  per- 
formance of  transformers  built  even  as  late  as  one 
year  ago.  As  far  as  the  ageing  tests  that  we  have 
made  go  to  throw  light  upon  this  subject,  I  am 
inclined  to  believe  that  the  ageing  problem  has  as 
yet  not  been  solved,  as  none  of  the  transformers 
tested  have  met  the  requirements  of  the  specifica- 
tions under  which  they  were  submitted,  and  some 
have  fallen  very  far  short  of  it.  All  of  the  transform- 
ers tested  were  new  except  transformer  A,  which  at 
the  time  these  tests  began  had  a  core  loss  already  in- 
creased to  13  per  cent,  above  its  initial  value.  Trans- 
former A  was  built  about  two  years  ago. 

The  ageing  of  transformer  iron  does  not  increase 
at  a  constant  rate  with  the  time.  The  rate  of>jn- 
crease  diminishes  as  the  service  continues,  but  the 
increase  may  go  on  indefinitely.  Until  the  use  of 
non-ageing  iron  becomes  more  generally  possible 
than  at  present,  it  is  probable  that  it  will  pay  to 
replace  the  majority  of  the  transformers  placed  on 
the  market  by  new  ones  every  few  years. 

It  is  our  present  intention  to  inaugurate  next  fall 
a  series  of  one-year  ageing  tests  under  continuous 
full-load  conditions  of  a  representative  number  of 
transformers  that  will  be  built  during  the  present 
summer  by  the  manufacturing  companies  who  are 
interested  in  having  these  points  thoroughly  ven- 
tilated, and  I  trust  to  be  able  to  publish  a  record 
of  fine  performance  in  this  respect  at  the  time  of  the 
completion  of  the  tests. 

The  correct  insulation  of  transformers  is  another 
important  point  that  should  be  considered  by  the 
central-station  manager.  Like  many  of  the'  prob- 
lems with  which  w^e  have  to  deal  in  the  effort  to 
make  the  transformer  a  commercial  success,  this 
one  seems  to  be  subject  to  a  wide  variety  of  opinion. 
The  oil   insulation    of  transformers  has   deservedly 
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come  into  great  favor,  and  where  care  is  taken  in 
the  selection  of  the  oils  used  and  in  the  proper 
design  of  the  transformer  case,  high  protection  is 
secured.  Oil  insulation  under  all  circumstances 
does  not,  however,  secure  to  the  purchaser  the  pro- 
tection which  he  feels  he  is  paying  for.  The  claims 
that  are  usually  made  for  the  superiority  of  oil  in- 
sulation, to  wit,  that  it  serves  to  preserve  the  in- 
sulation from  oxidation,  reinforces  the  resistance 
of  the  insulation  to  puncture,  reinsulates  punctures 
after  the  passage  of  the  discharge  and  facilitates  the 
diffusion  of  the  energy  liberated  as  heat  in  the  core 
and  the  coi]s  can  in  general  be  readily  substan- 
tiated. 

My  experience,  however,  is  that  these  statements 
must  be  regarded  as  having  only  a  relative  bearing 
upon  the  subject.  Under  certain  circumstances  the 
insulating  value  of  an  oil  will  be  very  materially 
impaired.  We  are  told  that  transformers  will  last 
indefinitely  when  insulated  with  oil,  whereas  with- 
out oil  the  insulation  will  be  so  deteriorated  after 
five  or  10  years  that  the  transformers  should  be  re- 
placed, and  it  may  therefore  be  a  matter  of  surprise 
that  the  insulating  qualities  of  the  oil  itself  are 
ever  seriously  diminished.  As  a  matter  of  fact  ex- 
periment shows  that  the  insulating  properties  of 
the  oils  commonlj'-  used  in  transformers  are  in- 
creased as  their  temperatures  are  raised  up  to  about 
110   degrees   C,   and  that  if   allowed  to   cool   they 


will  find  that  not  all  of  the  burn-outs  are  due  to 
faulty  constiuction  on  the  part  of  the  manufacturer. 
It  is  my  experience  that  the  contractor  has  been 
in  fault  in  a  fair  proportion  of  the  cases  in  which  the 
transformer  and  service  installation  has  suffered. 

For  all  commercial  purposes  the  best  oils  will  be 
found  to  give  thoroughly  satisfactory  results  and 
retain  their  insulating  properties  unimpaired  so  long 
as  the  maximum  temperature  of  the  oil  does  not  ex- 
ceed 60  or  70  degrees  Centigrade.  In  making  a  s.a- 
tion  test  of  a  transformer,  if  the  rise  in  the  tem- 
perature of  the  windings,  as  measured  by  the  increase 
of  resistance  method,  does  not  exceed  50  degrees 
centigrade,  after  a  10  hours'  run  at  full  load,  the 
transformer  may  be  passed  as  satisfactory  in  this 
respect. 

In  connection  with  oil  insulation  it  must  be  re- 
membered that  its  efficiency  as  an  insulating  me- 
dium is  impaired  by  discharges  in  the  oil.  One  of 
the  foremost  claims  made  in  behalf  of  oil  insulation 
is  that  it  will  flow  in  and  fill  up  a  rupture  in  the 
insulation  of  the  coils.  Every  electric  discharge 
that  takes  place  through  the  oil,  however,  disin- 
tegrates and  breaks  up  the  normal  structure  of  the 
oil,  and  causes  carbon  and  other  conducting  com- 
pounds to  form.  These  will  rapidly  multiply  if  the 
discharges  are  at  all  frequent,  and  will  destroy  the 
insulating  properties  of  the  oil. 

As  a  case  in  point,  and  I  presume  you  may  know^ 


The  new  company  has  been  in  operation  two  years, 
and  its  plant  is  thoroughly  up  to  date  and  highly 
efficient.  Oil-insulated  transformers  of  from  80  to 
200  lights  capacity  are  used  and  are  kept  in  con- 
tinuous service.  The  transformers  are  of  modern 
design  and  stand  an  insulation  test  of  7,000  volts, 
without  oil.  The  lines  of  the  new  company  run  over 
those  of  the  old  company  and  are  protected  about 
every  1,500  feet  by  lightning  arresters.  None  of  the 
secondaries  of  these  transformers  are,  however 
grounded,  and  magnetic  shields  are  not  used.  The 
new  company  has  never  experienced  any  trouble 
from  burn-outs  of  any  kind,  although  its  lines  are 
very  much  exposed.  In  a  very  violent  electric 
storm  which  occurred  some  time  since,  in  which 
the  service  of  the  old  company  suffered  in  conse- 
quence of  transformer  burn-outs,  the  service  of  the 
new  company  was  not  interfered  with  in  any  way, 
although  lightning  struck  its  lines  several  times. 

There  has  been  a  great  deal  of  interest  expressed 
recently  in  the  effort  to  formulate  a  definite  set  of 
specifications  covering  the  construction  and  insula- 
tion of  transformers,  with  the  end  in  view  of  decreas- 
ing the  fire  hazard  and  supplying  the  necessary 
protection  from  loss  of  life  and  property  to  both  the 
producer  and  consumer  of  electrical  energy. 

In  a  letter  that  I  have  lately  received  from  a  gen- 
tleman who  is  much  interested  in  the  success  of 
this  project  he  says  that  after  corresponding  with 
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will  not  lose  their  augmented  power  of  resisting  a 
disruptive  discharge.  This  much  might  be  said  in 
favor  of  oil  insulation,  in  view  of  this  two  or  three- 
fold gain  in  insulating  power,  were  it  not  for  the 
fact  that  a  continued  heating  of  the  oil  for  any  con- 
siderable length  of  time  changes  the  oil  to  such  an 
extent  that  on  being  cooled  its  break-down  value 
will  be  only  about  one-fifth  of  its  original  value. 
And  therefore  an  oil-insulated  transformer  that 
will  stand  an  insulation  test  of  10,000  volts  when 
new  may  break  down  under  a  pressure  of  2,000 
volts  after  having  been  in  continuous  service  for 
a  considerable  time.  Conditions  such  as  will  pro- 
duce a  result  of  this  character  are  not  likely  to  occur 
in  the  case  of  modern  transformers,  as  the  increase 
in  the  temperature  of  even  the  poorest  transformers 
rarely  exceeds  70  degrees  C.  I  have,  however,  met 
with  cases  in  which  excessive  heating  has  resulted 
when  the  transformers  were  kept  continuously  in 
service,  and  I  have  also  in  mind  a  case  in  which  a 
good  modern  transformer  was  so  situated  above  a 
tin  roof  and  in  a  position  where  it  was  protected 
from  any  breeze  that  might  be  stirring,  that,  when 
the  sun  played  upon  it.  its  temperature  reached  per- 
fectly  distressing  values. 

What  I  have  said  will  serve  as  a  hint  of  how  not 
to  handle  a  transformer,  and  the  importance  of  se- 
lecting proper  places  for  the  location  of  transform- 
ers. 

If  you   will   look   carefully    into   the   matter   you 


of  other  similar  instances,  I  want  to  call  your  at- 
tention to  a  very  good  example  of  what  good  prac- 
tice vs.  bad  practice  will  accomplish. 

There  is  a  city  in  the  West  in  which  the  conditions 
under  which  electricity  is  supplied  for  incandescent 
lighting  are  somewhat  unusual.  There  are  two 
companies  interested  in  the  business,  and  both  em- 
ploy the  alternating-current  converter  system  of 
diUribution.  The  plant  that  is  operated  by  the 
older  company  was  installed  about  six  year  ago, 
and  its  equipment  has  grown  slowly  from  year  to 
year  as  business  expanded.  Its  development  has 
followed  the  waves  of  evolution  modifying  electric- 
Ughting  practice  within  this  period,  with  a  lag  factor 
approximating  90  degrees.  The  plant  has  some 
strictly  modern  machinery,  but  much  of  the  line 
equipment  is  old.  A  number  of  its  transformers 
have  been  burnt  out  on  account  of  defective 
insulation:  some  have  been  burnt  out  by  lightning 
and  some  have  shown  their  efficiency  by  getting  so 
hot  when  switched  in  on  an  all-day  schedule,  under 
light  load,  that  the  "oil  used  to  insulate  them  boiled 
up  and  over  and  ran  down  the  outside  of  the  cases." 

It  is  needless  to  say  that  in  the  latter  type  of 
transformer  the  hysteretic  losses  were  considerable; 
the  transformers  were,  however,  manufactured  by 
a  firm  of  high  commercial  standing. 

The  lines  of  the  old  company  are  not  protected 
by  lightning  arresters  except  where  they  enter  the 
station,  and  the  secondaries  are  not  grounded. 


a  number  of  makers,  engineers  and  lighting  com- 
panies to  obtain  suggestions  as  to  the  remedies  for 
the  troubles  arising  from  crosses,  lightning,  insu- 
laiion,  break-downs,  etc.,  the  results  were  very 
unsatisfactory,  as  there  seemed  to  be  a  vast  differ- 
ence of  opinion. 

I  have  read  a  great  many  articles  for  and  against 
the  use  of  earthing  devices,  grounded  shields  and 
grounded  secondaries,  but  I  am  yet  to  be  convinced 
that  the  prominent  American  practice  of  high-in- 
sulation resistance  to  a  disruptive  discharge  and  a 
plentiful  use  of  well-grounded  short  air-gap  light- 
ning arresters  does  not  give  a  sufficiently  good  pro- 
tection. 

x\s  I  have  already  remarked,  the  number  of  modern 
transformers  that  are  reported  as  burning  out  is 
relatively  very  small.  By  far  the  greater  portion 
of  the  troubles  arise  from  crosses  between  the  high 
and  the  low-potential  circuits,  and  in  such  cases 
the  loss  must  be  attributed  to  faulty  installation,  and 
not  to  any  imperfection  in  the  transformer. 

An  oil-insulated  transformer  for  use  on  2.500-volt 
primary  circuits,  or  less,  having  a  maximum  tem- 
perature at  full  load  not  exceeding  65  degrees  C. 
and  designed  to  stand  an  insulation  test  without  oil 
of  750  volts  for  five  minutes,  and  a  prolonged  test 
of  10.000  volts  with  oil.  will  be  in  slight  danger  from 
lightning  discharges  if  protected  within  a  distance 
of  500  feet  by  a  properly  installed  lightning  arrester. 

A   transformer   should   also   be   able    to    stand   a 
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double  primary  potential  test  for  five  minues,  and 
the  insulation  test  should  be  made  between  the 
coils  and  between  each  coil  and  the  core. 

In  the  case  of  transformers  to  be  used  exclusively 
on  very  high- voltage  circuits  tiiese  considerations 
do  not  apply,  nor  should  this  paper  be  considered 
as  dealing  with  this  class  of  alternating  apparatus, 
which  has  come  to  form  a  department  by  itself. 

In  considering  the  economy  of  transformers,  the 
problem  before  us  is  not  so  much  a  discussion  of 
their  efficiency,  as  a  converter  of  electrical  energy, 
as  it  is  a  discussion  of  this  efficiency  in  connection 
with  the  numerous  extraneous  causes  that  lend  to 
make  the  transformer  a  menace  to  life  and  property. 

To  my  mind  a  great  deal  would  be  gained  if  an 
understanding  could  be  brought  about  between  the 
makers  and  purchasers  of  transformers  that  would 
result  in  a  uniform  practice  in  the  several  depart- 
ments of  transformer  design.  The  manufacturers 
would  work  to  better  advantage  by  having  definite 
specifications  to  work  to,  and  the  way  would  be 
open  for  a  bonus  or  forfeit  in  equitable  proportion 
to  an  excess  of  or  shortage  in  the  economy  of  the 
product.  The  fad  at  present  tends  toward  over-pro- 
tection. It  is  bad  practice  to  run  to  extremes  in 
any  department  of  engineering,  and  too  much  pro- 
tection may  turn  out  to  be  just  as  costly  as  too 
little. 

DiSCUSSiON. 

W.  A.  Layman,  St.  Louis:  There  has  been  a 
great  deal  of  criticism  of  the  transformer,  and  the 
reason  for  that  can  be  traced  back  to  the  manu- 
facturer directly.  The  manufacturer  has  developed 
the  transformer  to  a  large  extent  without  any  aid 
from  the  central-station  man,  who  has  not  until 
recently  made  any  tests  of  the  transformer.  The 
user  has  accepted  the  transformer  as  a  switching  de- 
vice or  its  equivalent,  and  has  not  endeavored  to 
protect  himself  in  securing  the  best  apparatus;  but 
of  late  the  competition  between  manufacturers  has 
developed  the  fact  that  there  is  a  great  deal  of  dif- 
ference in  transformers,  and  now  that  the  subject 
is  being  very  actively  discussed,  I  think  that  th<.* 
central-station  man  should  make  a  special  object 
of  going  into  it  deeply  and  assisting  the  manufac- 
turer in  developing  the  apparatus  to  its  highest 
point.  The  transformer  can  be  a  good  piece  of 
apparatus  or  it  can  be  a  poor  piece  of  apparatus. 
It  can  be  built  to  conform  to  definite  specifications, 
and  as  a  representative  of  a  manufacturer  I  would 
say  that  the  modern  manufacturer  would  be  pleased 
to  have  a  new  set  of  specifications  by  which  to  de- 
sign the  apparatus.  There  are  various  standards 
for  comparing  transformers;  there  are  various  bases 
for  all  day  efficiencies,  and  various  tests  for  heat- 
ing effect,  various  insulation  tests — so  many  varie- 
ties of  tests  that  it  is  impossible  for  the  manufac- 
turer as  well  as  for  the  central-station  man  in  gen- 
eral to  know  just  what  is  required  of  the  trans- 
former. I  should  like  to  have  the  discussion  taken 
up  along  some  of  these  lines,  and  if  any  points  of 
interest  arise  which  can  be  answered  by  the  manu- 
facturer we  shall  be  glad  to  go  into  the  discussion 
later. 

George  L.  Thayer,  Belle  Plaine,  la.:  In  the  man- 
ufacture of  transformers  and  in  the  specifications 
sent  out  as  to  the  performance  of  transformers,  I 
have  never  seen  any  difference  made  in  transform- 
ers suitable  for  operating  lamps  at  different  hours 
in  the  day.  We  have  now  in  the  country  a  com- 
paratively small  class  of  central  stations  which  oper- 
ate six  hours  per  day;  there  is  another  class  which 
operates  12  hours,  and  there  is  still  another  class, 
which  is  the  growing  class,  which  operates  24  hours. 
It  is  evident  in  the  six-hour  plant  that  it  would  be 
wise  to  decrease  the  iron  losses  at  the  expense  of 
regulation,  but  I  have  never  seen  yet  any  trans- 
former manufacturer  who  makes  any  distinction  in 
the  transformers  for  these  different  classes  of  sta- 
tions; at  least  it  does  not  appear  in  the  published 
catalogues  or  reports.  He  may  have  different  types 
of  transformers  which  will  conform  to  these  various 
uses,  but  it  seems  to  me  to  be  a  point  which  has 
never  excited  the  interest  of  the  transformer  man, 
and,  in  fact,  the  owners  of  the  short-hour  stations 
usually  look  at  the  first  cost  of  the  transformer  as 
the  most  important   matter   connected   with   it. 

There  is  another  thing,  and  that  is  the  protection 
of  transformers  from  lightning.  In  a  paper  read 
some  time  ago  by  Mr.  Wurts  of  the  Westinghouse 
company,  he  likened  the  condition  of  affairs  on 
electrical  lines  when  the  lightning  strikes  the  cir- 
cuit to  that  of  the  ripples  of  the  water  in  a  tub 
when  a  stone  has  been  thrown  into  it.  It  means 
that  the  highest  rise  of  potential  is  not  necessarily 
near  the  point  at  which  the  stroke  takes  place.  It 
may  run  off  Iialf  a  mile  or  a  mile  before  the  condi- 
tions are  just  right  for  a  piling  up  of  the  potential 
to  extremely  high  limits.  That  would  seem  to  indi- 
cate that  it  would  not  be  the  best  practice  possible 
to  place  transformers  along  the  line  at  convenient 
intervals,  but  rather  to  place  them  at  the  points 
where  the  lightning  is  more  likely  to  strike.  In 
the  case  of  my  own  plant,  I  ha\e  never  lost  so  far 
a  modern  transformer  by  lightning.  Our  losses 
have  invariably  been  on  the  older  types  of  trans- 
formers, and  the  discharge  in  many  cases  has  en- 
tered the  line,  and  not  only  passed  several  light- 
ning arresters,  but  has  gone  to  the  end  of  some 
branch  of  the  line  and  there  burned  out  some  of 
the  old-type  transformers,  so  that  in  that  case  the 
near-by  lightning  arresters  did  not  protect,  although 
they  were  in  good  repair,  with  an  excellent  ground. 

A.  J.  Wurts,  Pittsburg:  The  subject  of  light- 
ning arresters  being  up  for  consideration.    I    shall 
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be  glad  to  say  a  few  words.  I  do  not  recall  the 
paper  referred  to  by  Mr.  Thayer,  and  his  reference 
to  the  ripple  of  water  caused  by  throwing  a  stone 
into  a  tub  of  water,  but  I  hav<:  likened  the  action 
of  these  discharges  in  the  wire  to  the  effect  on 
water  in  a  water  trough.  The  illustration  was  given 
by  Professor  Large  and  it  illustrates  what  actuallv 
happens  in  the  wire.  The  theory  of  surging  is  ver'v 
pretty  and  interesting  and  all  that.  A  great  many 
question  whether  there  is  any  such  thing  as  the 
surging  of  the  wire,  but  whether  the  theories  are 
correct  or  not.  we  have  accumulated  a  great  many 
facts  which  point  to  the  correctness  of  the  theory. 
The  theory  has  been  adopted  since  the  facts  have 
been  developed,  and  they  serve  as  a  happy  means 
for  showing  to  central-station  men — giving  them  a 
practical  illustration — what  happens  there.  I  think 
all  of  us  will  admit  that  these  discharges  occur  at 
one  point  or  another  regardless  of  any  law  that 
we  know  anything  about  at  all.  I  have  conducted 
a  great  many  experiments  to  accumulate  data  on 
this  particular  point.  I  have  connected  non-arcing 
lightning  arresters  at  very  frequent  intervals  over 
an  alternating  line,  and  in  series  with  each  lightning 
arrester  have  placed  a  small  piece  of  tissue  paper 
which  would  be  punctured  by  the  lightning  dis- 
charge. After  each  storm  I  have  collected  the  pa- 
pers and  kept  a  record  of  the  points  from  _which 
the  discharge  would  occur  and  the  arresters  through 
which  the  discharge  would  pass,  and  I  have  not 
found  yet  that  the  discharges  follow  any  law  what- 
ever. In  one  case  I  connected  one  lightning  ar- 
rester to  three  wires  running  to  different  points  on 
the  main  line.  All  these  passed  down  through  one 
lightning  arrester.  In  each  of  the  three  leads  I  had 
a  small  spark  gap  with  the  tissue  paper,  and  at 
different  times  all  the  papers  were  punctured,  in- 
dicating that  there  was  no  one  of  these  paths  which 
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offered  the  least  resistance  for  all  the  discharges. 
I  would  like  to  ask  Professor  Goldsborough  if  he  will 
define  what  he  calls  a  short  air-gap  lightning  ar- 
rester, as  referred  to  in  his  paper. 

Prof.  W.  E.  Goldsborough,  Lafayette  Ind. ;  I 
will  say  that  I  consider  the  modern  lightning  ar- 
rester for  the  protection  of  line  circuits  manufac- 
tured by  the  Westinghouse  company  and  the  General 
Electric  company,  which  are  now  the  two  promi- 
nent types  on  the  market,  as  being  lightning  ar- 
resters of  this  class. 

Mr.  Wurts:  The  name  short-gap  lightning  ar- 
rester is  somewhat  modern  and  has  been  applied 
to  a  lightning  arrester  which  has  for  its  path  be- 
tween the  line  and  ground  a  so-called  low  resist- 
ance in  series  with  a  single  spark  gap.  The 
lightning  arrester  manufactured  by  the  Westing- 
house company  has  three  spark  gaps  between  the 
line  and  ground.  The  presumption  is  that  the  light- 
ning arrester  having  one  air-gap  is  a  short-gap 
lightning  arrester  in  comparison  with  the  lightning 
arrester  which  has  three  gaps  between  line  and 
ground.  When  the  general  requirements  for  insu- 
lating the  lightning  arresters  are  such  that  we  pro- 
vide a  No.  4  copper  wire  betw^een  the  line  and 
ground,  soldering  the  joints  to  cut  down  all  resist- 
ance, it  seems  to  me  strange  that  we  should  delib- 
erately put  into  the  lightning  arrester  a  resistance 
which  is  high  compared  with  the  copper  wires 
leading  from  the  lines  to  the  ground.  Furthermore, 
i  will  ask  a  question  and  endeavor  to  answer  it.  It 
is  this:  How  shall  we  measure  the  resistance  of 
the  lightning  arresters?  By  what  unit  shall  we 
measure  it?  How  shall  we  call  one  lightning  ar- 
rester a  low-resistance  lightning  arrester  and  an- 
other one  a  high-resistance  lightning  arrester,  and 
by  what  right  is  one  called  a  short-gap  lightning 
arrester?  I  have  noticed  in  print  several  times  the 
statement    that    the    lightning    arrester    which    will 
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break  down  with  the  least  electromotive  force  would 
be  the  most  effective  lightning  arrester.  I  take  ex- 
ception to  any  such  statement  as  that.  The  light- 
ning arrester,  as  a  path  for  lightning  discharge,  has 
nothing  whatever  to  do  with  the  dynamo  current. 
If  we  lake  a  lightning  arrester  having  a  single  spark 
gap,  and  a  resistance  of  60  ohms  connected  in  series 
with  the  spark  gap,  the  dynamo  electromotive  force 
which  will  start  an  arc  which  will  break  down  thL* 
spark  gap  is  exactly  the  same  as  if  there  were 
1. 000.000  ohms  connected  in  series  with  the  arrester. 
That  seems  to  indicate  that  the  breaking-down  elec- 
tromotive force  of  the  lightning  arrester  has  noth- 
ing to  do  in  determining  the  efficiency  oi  that  light- 
ning arrester,  ft  seems  to  me  that  the  only  way 
to  measure  the  effectiveness  in  the  lightning  arrester 
is  to  determine  the  resistance  which  one  or  more 
lightning  arresters  offer  to  the  passage  of  disrupted 
discharges.  The  lightning  arrester  is  to  take  from 
line  to  ground  disrupted  discharges,  and  it  is  hoped 
it  will  not  take  any  dynamo  current. 

How  shall  we  measure  the  resistance  which  a 
lightning  arrester  offers  to  the  passage  of  disrupted 
discharges?  The  way  I  have  made  this  experi- 
ment has  been  to  connect  in  shunt  to  the  lightning 
arrester  a  variable  spark  gap,  and  then  send  dis- 
rupted discharges  through  these  paths  in  parallel, 
one  of  them  being  the  lightning  arrester  and  the 
other  being  a  variable  spark  gap.  If  the  latter  is 
closed  the  disrupted  discharge  will  pass  through  the 
so-called  gap.  Gradually  the  disruptive  discharges, 
passing  at  intervals,  open  the  spark  gap  until  the 
discharge  passes  either  through  the  arrester  or  the 
spark  gap.  You  will  reach  a  point  where  the  dis- 
charges will  divide,  sometimes  going  one  way  and 
sometimes  going  the  other.  It  is  difficult  to  bal- 
ance them.  The  length  of  the  variable  spark  gap 
I  consider  a  measure,  under  these  conditions,  of  the 
resistance  which  that  particular  lightning  arrester 
offers  to  the  passage  of  disruptive  discharges.  In 
making  measurements  of  that  kind,  between  the 
lightning  arrester  referred  to  as  having  a  spark  gap 
and  a  resistance  in  series  with  that  spark  gap,  in 
making  a  comparison  between  that  and  the  West- 
inghouse non-arcing  lightning  arresters,  I  find  the 
arrester  having  resistance  with  a  short-gap  arrester 
had  just  three  times  the  resistance  which  the  West- 
inghouse lightning  arrester  had.  and  which  light- 
ning arrester  had  three  gaps;  in  other  words.  I 
could  place  three  of  the  Westinghouse  lightning  ar- 
resters in  series,  and  that  series  in  shunt,  and  a 
single  short-gap  lightning  arrester,  and  the  dis- 
charges would  sometimes  pass  one  way  and  some- 
times the  other,  verifying  the  test  which  I  made  in 
placing  a  single  variable  spark  gap  in  shunt  with 
the  short  gap. 

H.  A.  Wagner,  St.  Louis:  I  would  like  to  take 
this  opportunity  to  endeavor  to  correct  an  assump- 
tion which  for  several  years  has  been  made  in  con- 
sidering the  average  load  on  transformers,  and  espe- 
cially the  so-called  all-day  efficiency  transformers. 
The  assumption  which  Professor  Goldsborough  has 
used,  and  I  assume  it  has  been  taken  by  many  other 
writers  on  transformers,  of  five  hours'  average  load 
in  the  24,  is  never  realized  in  practice;  I  mean,  in 
average  practice.  The  electric-light  stations  hav- 
ing the  largest  station  load  rarely  exceed  20  per  cent, 
on  the  average  all  the  year  around.  The  maximum 
station  load  rarely  exceeds  50  per  cent,  of  the  con- 
nected-lamp load.  With  the  use  of  transformers  for 
house-to-house  distribution,  it  is  necessary  to  have 
the  transformer  capacity  practically  equal  to  the 
number  of  lamps  connected.  Therefore,  with  the 
maximum  station  output,  the  transformers  will  only 
be  loaded  one-half  of  their  rated  capacity,  and  if  the 
average  station  output  is  20  p*er  cent,  of  the  maxi- 
mum, you  will  have  an  average  load  on  the  trans- 
formers of  20  per  cent,  of  their  rated  capacity,  which 
is  50  per  cent.,  or  only  10  per  cent,  of  their  rated 
capacity;  apply  that  to  the  equivalent  number  of 
hours,  and  a  load  with  the  equivalent  of  a  full  load 
'  for  a  given  number  of  hours,  and  it  would  be  10 
per  cent,  of  24  hours,  operated  at  full  load,  or  2.4 
hours  in  place  of  five  hours.  This  average  load 
would  somewhat  affect  Professor  Goldsborough's 
figures,  and  while  in  general  it  would  show  that 
transformers  have  a  low  average,  it  would  show  that 
the  modern  transformers  are  greatly  improved  over 
the  old  transformers. 

I  would  say  also  that  in  placing  the  cost  of  the 
transformer  load  to  the  central  station  it  would 
seem  more  fair  to  take  simply  the  cost  of  coal  per 
kilowatt-hour  into  consideration,  as  an  increased 
loss  in  the  transformer  would  not  increase  any  of 
the  labor  items  or  any  of  the  fixed  charges  in  con- 
nection with  station  operation;  but,  as  it  only 
increases  the  coal  consumption,  that  would  be  there- 
fore the  proper  figure  to  consider  when  calculating 
the  cost  of  these  losses  to  the  central  station.  The 
average  cost  per  kilowatt-hour  for  coal  has  been 
shown  by  statistics  to  be  somewhere  around  three- 
fourths  of  one  cent  per  kilowatt-hour  in  the  aver- 
age station.  It  drops  as  low  as  three-tenths  of  one 
cent  in  some  few  stations,  and  often  it  is  over  one 
cent;  but  the  average  seemed  to  be  about  three- 
fourths  of  one  cent,  and  that  might  be  a  fairer 
figure  to  consider  in  the  cost  of  these  losses  than 
the  figure  of  two  cents  per.  kilowatt-hour,  which 
Professor  Goldsborough  has  assumed. 

E.  H.  Davis,  Williamsport,  Pa.:  What  is  consid- 
ered to  be  the  present  rate  of  depreciation  of  the 
most  modern  type  of  converter?  How  often  must 
a  transformer  be  renewed? 

Mr.  Wagner:     That  is  a  pretty  hard  question  to 
[  Continued  on  fage  ^2.  ] 
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The  list  of  papers  to  be  read  before  the  Ameri- 
can Street  Railway  association  at  its  meeting  in 
Boston  in  September  is  announced  elsewhere  in  this 
issue.  As  usual,  the  subjects  selected  for  discussion 
are  of  practical  importance  to  managers  of  street- 
railway  properties,  and  the  gentlemen  chosen  to 
prepare  papers  have  had  much  experience  and  have 
attained  prominence  in  the  street-railway  world. 
Electricity  and  electrical  subjects  continue  to  oc- 
cupy an  important  part  of  this  association's  atten- 
tion, and  the  electrical  features  of  the  exhibition  this 
year,  it  is  promised,  will  surpass  all  former  attempts 
in  this  line.  The  management  is  alive  to  the  ne- 
cessities of  the  organization  and  is  providing  for 
the  wants  of  the  members. 


It  is  not  at  all  wonderful  that  there  have  been 
occasionally  accidental  explosions  of  submarine 
mines  in  American  harbors  since  the  opening  of 
the  war  with  Spain,  and  when  all  things  are  con- 
sidered we  may  regard  ourselves  as  particularly 
fortunate  in  having  escaped  serious  loss  by  reason 
of  the  presence  of  these  destructive  agents.  Never 
before  were  there  so  many  mines  "planted"  in  such 
a  short  space  of  time  as  during  the  period  im- 
mediately preceding  the  opening  of  hostilities,  when 
Cervera's  fleet  was  expected  to  start  for  the  Ameri- 
can coast.  Where  so  much  work  was  hurriedly 
done,  it  was  natural  that  some  of  it  should  be  be- 
low the  standard,  yet  it  speaks  well  for  the  care 
and  skill  of  those  entrusted  with  the  placing  of 
these  mines  that  there  have  been  no  fatalities  and 
scarcely  any  damage  to  property  as  a  result  of 
their  presence.  One  of  the  few  accidental  explo- 
sions reported  is  now  attracting  considerable  at- 
tention because  of  the  peculiar  conditions  attend- 
ing the  unexpected  discharge.  The  incident  oc- 
curred at  the  mouth  of  the  Potomac  River.  It  is 
said  that  during  a  thunderstorm  a  flash  of  light- 
ning struck  the  switchboard  at  Fort  Washington 
which  controls  all  the  mines  laid  along  the  river, 
and  that  three  of  the  mines  exploded  with  tre- 
mendous force,  sending  enormous  spouts  of  water 
high  into  the  air.  Fortunately  no  damage  was 
done,  although  it  is  said  that  the  display  was  wit- 
nessed by  many  persons  who  were  near  enough 
to  feel  the  force  of  the  discharge.  The  accident 
has  called  attention  to  the  fact  that  the  controlling 
apparatus  of  submarine  mine  stations  requires 
special  protection  from  the  elements  and  from  ac- 
cidental contact  with  high-pressure  wires  of  all 
kinds.  The  work  of  clearing  the  principal  harbors 
of  the  country  is  now  well  advanced,  but  it  is  to  be 
hoped  that  the  incident  related  will  not  be  over- 
looked or  forgotten.  The  subject  is  one  of  con- 
siderable importance  and  should  be  given  serious 
consideration. 


Municipalities  must  exercise  more  than  perfunc- 
tory supervision  over  wires,  accordii*ig  to  the  decree 
of  the  Supreme  Court  of  Pennsylvania,  in  the  recent 
case  of  Mooney  against  the  borough  of  Luzerne. 
In  this  litigation  action  was  brought  to  recover 
damages  for  a  death  caused  by  contact  vvith*  an 
abandoned  telephone  wire.  The  wire  had  come  in 
contact  with  a  charged^,  electric-light  "wire.  It  was - 
contended  by  the  borough  that,  whi^e  a  municipality 
is  invested  with  police  supervision  of  the  wires  of 
corporations  occupying  its  streets,  its  obligation 
does  not  involve  pecuniary  responsibility,  and,  if 
an  accident  happens  from  a  failure  to  maintain  the 
wires  in  safe  and  proper  condition,  the  corporation 
owning  the  wires,  and  not  the  municipality,  is  alone 
responsible  for  resulting  injuries. 

This  contention  is  erroneous,  according  to  the  last 
ruling,  for,  while  the  court  admitted  that  it  had  used 
some  language  which  would  perhaps  justify  that 
conclusion,  it  declares  that  the  duty  and  liability 
of  the  municipality  for  damages  for  injuries  caused 
by  dangerous  defects  or  obstructions  in  the  high- 
way, whether  overhead  or  at  grade,  is  in  no  way 
lessened  by  the  fact  that  individuals  or  corporations 
are  subject  to  a  like  duty  and  liability.  It  main- 
tains that  it  is  the  duty  of  a  municipality  to  exer- 
cise a  careful  supervision  over  the  adjustment  and 
regulation  of  the  electric  wires  suspended  over  its 
streets,  and  that  it  is  liable  for  injuries  resulting 
from  neglect  of  such  duty.  And  it  says  that  in 
view  of  the  multiplicity  of  overhead  wires  carrying 
dangerous  currents  and  the  increasing  frequency 
of  accidents  from  defects  in  such  wires,  or  in  the 
manner  of  their  adjustment,  it  behooves  municipali- 
ties to  recognize  and  perform  their  duties  in  the 
premises  in  more  than  a  perfunctory  manner,  if  they 
would  escape  the  consequences  of  negligence. 

In  considering  the  case  in  action  the  Supreme 
Court  says  that  the  fact  that  the  telephone  wire  in 
question  had  been  maintained  in  the  same  place  for  15 
years  without  accident  was  no  reason  why  it  should 
continue  there  indefinitely  without  inspection.  Di- 
rectly the  opposite  conclusion  was  warran^ed.  The 
court  directs  attention  to  the  fact  that  the  telephone 
wire,  which  had  been  in  the  same  place  for  15  years, 
had  been  unused  and  abandoned  for  several  months; 
that  it  crossed  a  charged  electric-light  wire,  in 
close   proximity    thereto,    and,    finally,    that    a    few 


months  before  the  accident  the  old  telephone  wire 
sagged  to  such  an  extent  as  to  interfere  with  pub- 
lic travel  on  the  streets.  The  court  suggests  that 
such  a  condition  of  afifaiis  should  admonish  the 
municipality  that  more  than  ordinary  care  should 
be  exercised,  and  when  it  is  remembered  that  the 
sagging  wire  was  cut  by  a  member  of  the  Borough 
Council,  and  one  end  wrapped  around  a  post 
within  easy  distance  of  pedestrians  on  the  highway 
crossing  the  bridge,  with  the  end  resting  on  the 
ground  or  in  the  water,  the  court  goes  on  to  say 
that  the  borough  had  no  just  reason  to  complain 
that  the  question  of  its  alleged  negligence  was  sub- 
mitted to  the  jury.  The  evidence  was  sufficient, 
the  court  holds,  to  justify  the  jury  in  finding  that  the 
accident  which  resulted  fatally  was  the  natural  and 
probable  consequence  of  the  manner  in  which  the 
telephone  wire  was  fastened  to  the  post. 


Steam  railroad  managers  are  reminded  of  the 
growing  importance  of  the  electric  trolley  lines  by 
the  marked  falling  off  in  suburban  traffic  in  all  the 
large  cities  of  the  country  at  this  season  of  the  year. 
The  steam  roads  running  out  of  Chicago,  which 
have  heretofore  enjoyed  a  profitable  suburban 
business,  complain  that  their  cars  are  deserted  for 
the  trolley  lines  since  the  hot  weather  set  in.  Open 
cars  are  run  on  the  electric  roads  and  passengers 
are  not  annoyed  by  smoke  and  flying  cinders.  An 
additional  inducement  of  considerable  importance 
is  found  in  the  comparatively  low  fare  charged  by 
the  electric  railway  companies.  These  advantages 
appeal  strongly  to  those  who  patronize  the  lines 
during  the  middle  of  the  day  when  time  is  not  the 
most  important  consideration.  In  the  early  morn- 
ing hours  and  at  the  close  of  business  the  rush  still 
contributes  largely  to  the  steam  roads. 

Reports  from  other  cities  indicate  that  this  ques- 
tion is  receiving  more  consideration  than  ever  be- 
fore, as  the  passenger  statistics  of  nearly  every 
road  show  a  growing  decrease  in  the  number  of 
passengers  carried.  The  annual  reports  of  the 
Lake  Shore  and  Michigan  Central  roads  and  the 
report  of  the  Massachusetts  railway  commissioners 
confirm  the  gravity  of  the  situation.  In  the  New 
England  states,  where  the  cities  are  nearer  to- 
gether and  electric  car  lines  more  numerous,  the 
problem  is  even  more  serious  than  in  the  territory 
of  the  Central  Passenger  association. 

In  the  10  years  up  to  and  including  1893,  the 
number  of  passengers  carried  on  the  steam  rail- 
roads in  Massachusetts  increased  at  the  rate  of 
5,825,000  a  year.  The  next  four  years  they  de- 
creased at  the  rate  of  4,766,000  a  year.  The  de- 
crease in  passenger  journeys  from  1893  to  1897  was 
more  than  19,000,000,  or  15.65  per  cent.  While  the 
number  of  journeys  fell  ofiE  15.65  per  cent,  tlie  pas- 
enger-miles  fell  off  only  6.66  per  cent.,  showing  that 
the  average  journey  grew  in  length  nearly  12  per 
cent.  There  are  six  steam  railways  entering  Bos- 
ton. These  lost  12.2  per  cent,  of  their  passengers 
into  and  out  of  Boston  from  1893  to  1897.  There 
are  five  electric  street  railroads  that  enter  Boston, 
and  these  gained  in  the  same  four  years  31.2  per 
cent,  in  the  number  of  passengers  carried.  This  is 
the  most  significant  feature  of  the  report. 

In  all  the  reports  thus  far  submitted  it  is  evident 
that  the  greatest  falling  off  has  been  in  short-trip 
passengers.  The  Lake  Shore's  decrease  in  this 
class  was  227,539  persons.  The  Michigan  Central 
carried  last  year  in  local  travel  2,385,519,  showing 
a  falling-off  of  107,798  passengers.  The  experience 
of  other  companies  confirms  the  impression  gained 
from  these  statistics.  An  executive  officer  of  a 
Chicago  road  is  reported  to  have  suggested  that 
perhaps  the  best  policy  for  the  railroads  to  pursue 
would  be  to  build  a  few  miles  of  trolley  lines  at 
various  points  along  their  own  line  and  bring  in 
the  passengers  from  the  surrounding  country. 
These  lines  would  be  connected  with  their  own 
tracks,  and  the  road  could  carry  the  passengers  be- 
tween the  neighboring  towns  either  over  their  own 
rails  or  on  a  separate  track  along  their  right  of 
way.  It  is  generally  admitted  by  steam  railroad 
men  who  have  investigated  the  question  that  the 
steam  road  cannot  compete  with  the  electric  line 
in  this  class  of  service  on  even  terms,  especially 
during  the  summer  months,  and  experienced  man- 
agers realize  the  difficulties  of  getting  back  this 
patronage  for  the  winter  season. 


July  23,   1898 

American    Street  Railway    Association. 

Preparations  for  tlie  annual  meeting  ol  the  Ameri- 
can Street  Railway  association  have  been  pushed 
forward  with  unusual  rapidity  this  season,  Secre- 
■tary  Peningston  announces  the  following  list  of 
papers  to  be  read  at  the  meetings,  which  will  be 
held  on  September  6th,  7th,  8th  and  gth: 

"Maintenance  and  Equipment  of  Electric  Cars 
for  Railways."  By  M.  S.  Hoskins,  elcctnciaii 
Columbus  Street  Railway  company,   Columbus,  U. 

"To  What  Extent  Should  liailway  Companies 
Engage  in  the  Amusement  Business?"  By  W.  H. 
Holmes,  general  manager  Metropolitan  Street 
Railway  company,  Kansas  City,  Mo 

"The  Carrying  of  United  States  Mail  Matter  on 
Street  Railways."  By  W.  S^  Dimmock  general 
superintendent  Omaha  and  Council  Bluffs  Rail- 
way and  Bridge  company,  Council  Bluffs,  la. 

"The  Comparative  Earnings  and  Economy  ol 
Operation  Between  Single  and  Double  Truck  Cars 
for  City  Use."  By  Richard  McCuUoch.  electrical 
engineer  Cass  avenue  and  Citizens'  Railway  com- 
pany, St.  Louis,  Mo. 

"Inspection  and  Testing  of  Motors  and  Car 
Equipment  by  Street-railway  Companies.  By 
Frederick  B.  Perkins,  electrical  engineer  Toledo 
Traction  company,  Toledo,  O. 

'Cost  of  Electric  Power  for  Street  Railways  at 
Switchboard;  Both  Steam  and  Water^'  By  R  W. 
Conant,  electrical  engineer  Boston  Elevated  Rail- 
way company,  Boston,  Mass. 

Following  is  a  list  of  committees  appointed  for 
the  occasion; 

General  Committee.— C.  S.  Sergeant,  loi  Milk 
street,  Boston,  Mass.,  chairman;  E.  C.  Foster,  33.3 
Union  street,  Lynn,  Mass.;  J.  E.  Rugg,  loi  Milk 
street,  Boston,  Mass.;  C.  S.  Clark,  8  Oliver  street, 
Boston;  A.  A.  Glasier,  104  Ames  building,  Boston; 
C.  Q.  Richmond,  North  Adams;  John  R.  Graham, 
280  Washington  street,  Boston;  Robert  S.  Goff, 
Fall  River;  P.  L.  Saltonstall,  28  Exchange  build- 
ing. Boston;  E.  P.  Shaw,  316  Exchange  building, 
Boston;  F.  H.  Dewey,  Worcester  Consolidated 
Street  Railway  company,  Worcester. 

Committee  on  Entertainment.— P.  L.  Saltonstall, 
Boston,  chairman;  H.  F.  Eldredge,  Portsmouth; 
A  B  Bruce,  Lawrence;  C.  C.  Pierce,  Boston;  C.  E. 
Barnes,  Boston;  C.  W.  Wilson,  Boston;  J.  F.  Shaw, 
Boston;  J.  H.  Goodspeed.  Boston;  J.  H.  Cunning- 
ham, Boston;  B.  J.  Weeks,  Quincy;  W.  W.  Sar- 
gent, Fitchburg. 

Committee  on  Hall,  Hotels  and  Registration.— 
E  C  Foster,  333  Union  street,  Lynn,  chairman; 
John  F.  Morrill,  Quincv;  J.  N.  Akarman,  Worces- 
ter; J.  H.  Studley,  Jr.,  Boston;  J.  E.  Rugg,  Boston; 
W  F  Pope,  Boston;  R.  N.  Wallis,  Fitchburg; 
H.  B.  Parker,  Boston;  A.  E.  Smith,  Springfield; 
George  F.  Seibel,  Taunton. 

Committee  on  Exliibits. — Charles  S.  Clark,  chair- 
man; H.  F.  Woods,  Boston;  E.  C.  Foster,  Lynn; 
C.  F.  Baker,  Boston;  E.  P.  Shaw,  Jr..  Boston; 
Franklin  Woodman,  Haverhill;  R.  S.  Goff,  Fall 
River-  J  H.  Studley,  Jr.,  Boston;  Maurice  Hoopes, 
Lynn;  A.  C.  Gardner,  New  Bedford;  Edwin  S. 
Webster,  Boston;  W.  F.  Pope,  Boston. 

Committee  on  Transportation  and  Information. — 
Julius  E.  Rugg,  chairman;  N.  H.  Heft,  Boston; 
H.  B.  Rogers,  Brockton;  J.  F.  Wattles,  Boston; 
Fred.  H.  Smith,  Quincy;  A.  E.  Gordon,  Boston; 
N  E  Morton,  Lawrence;  C.  E.  Woodward,  Wake- 
field; Winthrop  Coffin,  Boston;  H.  H.  Reed,  Fall 
River;  H.  F.  Grant,  Boston. 

Banquet  Committee.— A.  A.  Glasier,  chairman; 
W  A  Bancroft,  Boston;  Prentiss  Cummmgs,  Bos- 
ton; C.  S.  Clark,  Boston;  E.  P.  Shaw,  Boston; 
E.  C.  Foster,  Lynn;  S.  M.  Thomas,  Taunton. 

Pacific  Cable  Project. 

It  is  not  to  be  doubted  that  the  year  1899  will 
witness  at  least  the  beginning  ol  the  work  of  laying 
a  trans-Pacific  cable  under  American  control.  The 
annexation  of  the  Hawaiian  Islands  makes  tele- 
graphic communication  with  them  imperative,  and 
there  is  no  doubt  that  the  work  will  be  carried  on 
to  the  coast  of  Asia  or  to  some  point  in  Japan  or 
Australasia  having  cable  connection  with  the  main- 
land. Congress  having  adjourned,  the  necessary 
authority  cannot  be  conferred  until  next  winter,  in 
the  ordinary  course  of  events,  but  advices  from 
Honolulu  state  that  before  the  formal  annexation  of 
the  islands  to  the  United  States  the  Executive  Coun- 
cil signed  a  contract  with  the  Scrymser  company 
to  lay  a  cable  from  the  American  coast  to  Hon- 
olulu and  Japan.  The  line  will  run  from  San  Diego 
to  Hawaii  and  thence  to  Japan.  There  is  the  un- 
derstanding that  the  objection  of  the  secretary  of 
state  of  the  United  States  shall  annul  all  agree- 
ments. The  provisions  of  the  contract  permit  the 
United  States  to  protect  itself  should  it  deem  the 
terms  inimical  to  American  interests. 


WESTERN  ELECTRICIAN. 

been  installed.  Another  very  large  installation  is  that 
of  ihe  Boston  and  Montana  Consolidated  Copper  and 
Silver  Mining  company,  Great  Falls,  Mont.,  where 
two  810-kilowatt  Westinghoiisc  engine-type  gen- 
erators are  in  service.  The  laic-st  corner  in  thi.^ 
fitid  is  the  Raritan  Copper  Works  of  Perth  Amboy. 
N.  J.,  which  is  about  to  erect  the  largest  copper 
rctinery  in  the  East.  It  has  contracted  with  the 
Westinghouse  company  for  three  6oo-kilowatt,  150- 
volt,  engine-type  generators  to  be  driven  at  150 
revolutions  per  minute,  with  a  nine-seclion  switch- 
board for  electrolytic  service  and  the  operation  01 
two  75-kilowatt,  220- volt,  engine-type  generators, 
which  will  be  used  for  lighting  and  power  service. 
It  is  said  that  the  installation  will  be  the  most  com- 
plete of  its  kind  in  the  world. 


John  Mason  Jackson. 

Press  dispatches  and  private  letters  bring  the  sad 
news  of  the  death  in  Honolulu  on  July  6th  of  John 
Mason  Jackson,  the  secretary  and  treasurer  of  the 
Western  Electric  company.  Mr.  Jackson  had  been 
in  pooi;  health  for  some  time,  but,  until  the  news- 
paper report  of  his  death,  his  parents  and  friends 
in  Chicago  had  received  encouraging  news  of  his 
condition  in  Hawaii.  Never  a  man  of  rugged 
strength,  Mr.  Jackson  broke  down  from  nervous 
prostration  a  year  ago  last  winter,  and  in  Feb- 
ruary, 1897,  he  left  his  desk  in  Chicago  to  seek  rest 
and  strength  in  the  Clifton  Springs  (N.  Y.)  Sani- 
tarium. From  there  he  went  to  the  Adirondacks, 
and  he  seemed  much  improved.  His  physicians 
thought  that  while  he  was  not  strong  enough  to 
resume  the  onerous  duties  of  his  position  at  once, 
he  might  undertake  light  business  duties,  especially 


Electrolytic  Copper  Refining. 

The  development  of  electrolytic  processes  for  the 
production  of  refined  copper  has  proceeded  very 
rapidly  during  the  last  three  years,  and  at  the  present 
time  a  large  proportion  of  all  the  refined  copper 
is  thus  produced.  The  Westinghouse  Electric  and 
Manufacturing  company  has  installed  a  large  amount 
of  apparatus  for  this  class  of  service.  One  of  the 
principal  installations  is  at  the  refinery  of  the  Ana- 
conda Copper  company,  Anaconda,  Mont.,  where 
10  generators  of  270  to  300  kilowatts  capacity  have 


JOHN    MASON    JACKSON. 

if  they  could  be  combined  with  the  pleasures  of 
foreign  travel.  It  was  accordingly  arranged  that 
he  should  go  to  Japan  for  the  Western  Electric 
company.  He  was  to  take  matters  easily,  and,  as 
he  was  perfectly  lamiliar  with  the  foreign  business 
of  the  company,  it  was  thought  likely  that  he  might 
return  by  way  of  Europe,  reversing  a  previous  trip 
around  the  world,  from  west  to  east,  that  he  had 
taken  for  the  company.  This  plan  was  only  par« 
tially  carried  out,  Mr.  Jackson  returning  directly 
from  Japan,  instead  of  going  on.  He  stopped  in 
Honolulu  for  an  extended  stay  in  the  pleasant  cli- 
mate of  the  Hawaiian  Islands,  and  was  thought 
to  be  doing  well.  The  immediate  cause  of  death, 
it  is  understood,  was  an  affection  of  the  throat — 
perhaps  diphtheria.  Mr.  Jackson  expressed  a  willing- 
ness to  be  buried  in  Honolulu,  and  this  disposition 
was  made  of  his  body.  His  last  moments  were 
peaceful  and  he  was   surrounded  by   friends. 

Mr.  Jackson  was  a  quiet,  unostentatious  man, 
but  his  services  were  of  great  value  to  the  Western 
Electric  company  and  were  justly  appreciated  by 
President  Barton  and  his  fellow-officers.  He  had 
been  with  the  company  16  years  and  was  at  the 
head  of  the  department  in  charge  of  the  financial 
end  of  the  business — the  contracts,  accounts  and 
the  like.  He  possessed  a  clear  intelligence  and 
great  mental  activity.  He  was  not  only  a  very 
truthful  man,  but  it  is  said  of  him  that  he  possessed 
the  genius  of  accuracy.  He  was  thorough  and  was 
perfectly  acquainted  with  all  the  details  of  the  busi- 
ness in  his  department,  including  the  transactions 
in  the  foreign  branches  of  the  company.  He  was 
fair-minded  and  just,  and,  while  thoroughly  loyal 
to  his  own  convictions,  he  never  underrated  or 
disregarded  his  opponent's  contention,  either  in  a 
business  dispute  or  social  discussion.  He  had  a 
disciplined  mind,  and  he  was  able  to  concentrate  the 
whole  power  of  his  thought  on  the  subject  in  hand. 
Thus,  for  instance,  in  preparing  a  digest  of  any 
business  controversy  for  legal  opinion,  he  had  the 
faculty  of  following  the  course  of  the  true  "bone 
of  contention"  through  a  mass  of  material  and  pre- 
senting it  in  a  compact  form,  with  all  the  essential 
facts    and    no    superfluous    verbiage.     So,    too,    his 


49 

annual  reports  were  models  of  clearness,  ihoroueh- 
ness  and  excellence. 

In  addition,  it  is  to  be  noted  that  Mr.  Jackson 
bore  the  reputation  among  those  who  knew  him 
best  of  being  a  many-sided  man.  He  was  devoutly 
concerned  in  religion;  he  had  a  decided  taste  for 
mathematics;  he  was  highly  praised  by  his  collcee 
professor  for  his  skill  in  Greek;  he  was  well  versed 

in  i,nghsh  literature;  he  was  a  thorough 

the  philosophy  of  American   history,   ; 
a  deep  interest  in  all  the  economical  and 
problems  of  the  time.     Two  years  agij 
cided  in  the  opinion  that  the  gold  sta/ 
age  should  be  retained  by  the   Unitd 
his  conclusion  was  not  influenced  in 
the  exigencies  of  partisan   politics 
his  own  painstaking  study  of  the  monV. 
With  It  all,  Mr.  Jackson  was  kind  and  cl! 
to  others  and  tried  manfully  to  do  his  dii 
world. 

T-X'I^n"'  -^il-'i  """  ""u  '^''■"'P'ace  of  John  Mason 
Jackson,  and  he  was  born  on  June  17,  1850,   while 

oWtn^  1^1  1"-  P'-  J-,  ^-  ■'="='^»^  was' pastor 
of  the  Baptist  church  at  that  place.     The  boy  was 

precocious   and    had    to    be   restrained   rather   than 

encouraged    in   his    studies.     When     he     was   eight 

years    old   the    family    removed    to    Chicago,    and 

tWs'°chv''H'  ^''  ''"°^™'  e^'-^  '°  "''nhoodln 
tnis  city.  He  was  not  a  strong  boy;  his  mind  al- 
ways seemed  ,0  be  too  active  lor  his  body  and  h  s 
lormal  education  was  interrupted  in  consequence 
But  he  went  to  the  Chicago  schools  and  auended 
fmn,  l^V',!^"  University.  He  did  not  graduate 
fiom    the     atter    institution,    but    was   known    as   a 

&'Fuller"'t?'-  f';''S^  ^"^  ^^  worked  for  Fule? 
&  Fuller,  the  wholesale  druggists,  and  did  some 
bc^kkeeping  for  Gray  &  Barton,  who  had  a  shop 
for  the  manufacture  of  electrical  supplies  and  in- 
struments. The  latter  establishment  wfs  the  nuci  us 
of  the  present  plants  of  the  Western  Electric  com- 
pany, and  at  the  age  of  23  young  Jackson  entered 
he  service  of  the  company  as  a  bookkeeper.  His 
integrity  and  ability  were  recognized,  and  he  was 
advanced  until  he  became  secretary  knd  trefsuTer 
of  the  company.  Mr.  Jackson  was  a  member  of  the 
Quadrangle  Club  and  a  directors'  member  of  the 
University  Club^  He  was  also  an  active  member  of 
and^j;^H  P^;\B^P"^'  Church.  He  was  unmarried 
and  lived  with  his  parents  at  5726  Monroe  avenue. 

Association    Of    Edison    Illuminating 
Companies. 

The  Edison  convention  is  an  event  of  consid- 
erable importance  to  the  working  forces  of  the 
companies  operating  Edison  apparatus  throughout 
the  country  and  to  the  men  whose  capital  is  in- 
vested m  these  undertakings.  There  are  in  the 
neighborhood  of  70  central-station  systems  repre- 
sented in  the  Association  of  Edison  Illuminating 
Companies,  and  these  corporations  have  an  actual 
cash   investment  of  $120,000,000 

This  year's  meeting,  which  will  be  the  nineteenth 
gathering  of  the  organization  and  the  fourteenth 
annual  convention,  will  be  held  at  Sault  Ste  Marie 
begmning  on  Monday,  September  12th,  and  con- 
inuing  until  Wednesday  noon.  It  has  been  arranged 
to  make  the  trip  by  boat  over  the  Great  Northern 
bteamship  company's  line,  as  an  unusually  large 
eastern  delegation  is  assured.  The  eastern  mem- 
bers will  assemble  at  Buffalo  on  September  gth 
and  embark  there,  while  members  living  west  of 
Buffalo  will  assemble  at  Detroit  and  join  the  party 
at  that  point  on  Saturday,  September  loth  The 
Chicago  contingent  will  start  on  Friday  night,  Sep- 
tember 9th  for  Detroit.  The  return  trip  will  also 
be  made  by  boat,  leaving  the  Soo  Wednesday 
afternoon,  September  14th. 

The  programme  this  year  will  differ  somewhat 
in  character  from  the  plan  of  former  meetings      It 

"'tP.';??°f'^,'°  '"^''<=  ^  =P'='='3'  feature  of  the  subject 
of  Methods  of  Charging."  Four  or  five  papers 
will  be  presented  by  representatives  of  the  prin- 
cipal Edison  companies  of  the  country,  dealin<' 
with  the  several  features  of  the  problem  These 
contributions  will  then  be  subjected  to  general  de- 
bate. The  Brooklyn  company  has  promised  to 
have  a  paper  on  "Developments  in  Transmission 
Apparatus  prepared  by  its  engineering  department, 
and  the  New  York  company  will  present  a  paper 
on  "Meters."  It  will  also  present  a  report  on  what 
was  seen  by  its  engineering  commission  abroad 
It  IS  anticipated  that  this  will  prove  a  very  valuable 
contribution  as  well  as  an  entertaining  paper.  The 
question  of  "Municipal  Ownership"  will  be  con- 
sidered, and  it  is  expected  that  Samuel  Scovil 
of  Cleveland  will  prepare  a  paper  on  the  sub- 
ject. This  programme  will  be  supplemented 
by  a  number  of  papers  by  representatives  of  smaller 
companies  on  questions  of  operation  and  other 
practical  subjects.  The  feature  of  the  meeting  will 
be  the  report  of  Wilson  S.  Howell  on  the  work  of 
the  lamp-testing  bureau  which  has  been  conducted 
by  the  association  for  a  year  and  a  half.  This  re- 
port will  describe  the  work  of  the  bureau  and  ex- 
plain the  operation  of  the  arrangement  by  which 
the  companies  comprising  the  association  purchase 
lamps  niade  under  specifications  furnished  by  the 
association. 

All  of  the  meetings  will  be  held  in  executive  ses- 
sion, as  usual,  but  it  is  quite  probable  that  President 
Insull  will  make  arrangements  for  the  publication 
of  such  papers  as  may  not  interfere  with  the  business 
of  the  members. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Home    Station    Switchboard    for    Toll- 
line  Systems. 

Bv  H.   P.  Clausen. 

There  is  a  wide  difference  in  tlie  requirements 
of  svvitcliboards  designed  respectively  for  a  local 
and  toll-line  service.  With  the  first  kind  of  service 
the  switchboard  equipment  must  be  designed  with 
the  special  object  in  view  of  enabling  an  operator 
to  serve  a  large  number  of  individual  lines,  whereas 
the  operator  of  a  toll-line  switchboard  needs  to 
serve  but  a  comparatively  small  number  of  lines. 
Inasmuch,  however,  as  the  average  toll  line  has 
more  than  eight  or  10  subscribers'  telephones  con- 
nected to  its  circuit,  the  duties  of  a  toll  operator 
serving  10  lines  are  no  lighter  than  those  of  a  local 
operator  provided  with  the  usual  allotment  of  in- 
dividual lines.  Realizing  the  absolute  necessity  and 
anticipating  an  early  demand  for  a  uniform  method 
of  interconnecting  toll-line  circuits,  the  writer 
submits  the  description  of  a  home  station  switch- 
board as  the  first  of  a  scries  of  articles  bearing  di- 
rectly upon  the  problem. 

Referring  to  Fig.  I,  we  have  four  distinctly  dif- 
ferent    styles    of   toll   systems.     A     represents    the 
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Fig.  I. 


automatically  restores  the  operator's  telephone  cir- 
cuit to  its  normal  condition,  and  is  consequently 
in  readiness  for  receiving  an  immediate  response 
from  the  called  party.  Probable  criticisms,  based 
en  the  fact  that  the  form  of  operator's  equipment 
is  primitive  and  too  slow,  will  receive  little  con- 
sideration from  those  who  are  familiar  with  the 
requirements   of   a   toll-line   switchboard. 

In  most  systems,  when  there  is  more  than  one 
telephone  connected  to  a  given  circuit,  the  sub- 
scribers thereon  are  allowed  the  privilege  of  calling 
one  another  without  first  calling  the  switchboard 
operator.  If,  however,  the  switchboard  is  equipped 
with  a  signal  receiver  which  on  the  passage  of  a 
calling  current  releases  a  nominally  suspended 
shutter,  every  call  made  on  a  certain  circuit  would 
require  some  attention  on  the  operator's  part,  even 
if  the  call  were  being  made  for  a  subscriber  in  con- 
nection with  the  caller's  circuit.  Referring  to  Fig. 
3,  we  have  an  ordinary  metallic-circuit  spring-jack 
J,  and  in  order  to  avoid  the  diihculties  just  men- 
tioned a  magneto  bell  is  arranged  to  take  the  place 
of  a  regular  line  drop.  In  practice  the  arrange- 
ment works  admirably,  and  wherever  introduced 
new  friends  are  made.     However,  there  are  a  skep- 
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HOME   STATION    SWITCHBOARD    FOR    TOLL-LINE   SYSTEM. 


metallic-circuit  bridged  telephone  system,  and  B, 
though  equipped  with  the  same  style  of  telephone 
instruments,  employs  the  earth  as  a  return  path. 
C  represents  the  well-known  series-metallic  circuit, 
and  D  the  most  widely  employed  earth-return  series 
system. 

Fig.  2  represents  the  operator's  equipment.  It 
consists  of  a  metallic  circuit  plug,  which  is  by  means 
of  a  double-conductor  cord  permanently  connected 
to  the  P  T  and  P  S  springs  of  the  call  button  P. 
Normally  the  call-button  springs  remain  in  contact 
with  the  back  stops  T  and  S.  which,  as  will  be  ob- 
served, connect  to  the  operator's  telephone  set 
O  P  R,  permitting  a  talking  circuit  to  be  established 
by  the  mere  insertion  of  the  O  P  plug  into  a  caller's 
line-jack.  When  k  becomes  necessary  to  "ring 
iiut"  or  operate  the  signal-receiving  apparatus  of 
the  telephone  stations  on  a  given  line,  the  call- 
button  P  must  be  depressed.  The  result  is  that  the 
P  T  and  P  S  springs  lose  contact  with  the  T  anrl 
S  back  stops,  and  make  contact  with  the  stops  1" 
and  S',  which  are  connected  to  the  magneto  gen- 
erator C  T.  Now.  if  the  call  transmitter  be  oper- 
ated while  the  call-button  remains  depressed,  the 
current  generated  will,  of  course,  find  its  way 
through  any  circuit  connected  by  means  of  the  O  P 
plug,  but  the  instant  the  call-button   is  released  it 


tical  few  who,  for  several  reasons,  are  loath  to  part 
with  the  descending  annunciator  shutter,  though 
favorably  disposed  toward  the  audible  signal; 
therefore  provision  is  made  to  give  them  both  the 
magneto  bell  and  annunciator  drop  signal  com- 
bined into  one  piece  of  apparatus.  Such  an  ar- 
rangement is  shown  in  Fig.  4,  where  S  is  the  an- 
nunciator shutter  and  T  a  double-pronged  projec- 
tion which  engages  with  the  magneto-bell  armature 
rod  A.  This  piece  of  apparatus  woiks  well  when 
properly  made,  and  it  is  obvious  that  by  the  addition 
of  a  local-circuit  closing  spring  an  Incoming  call 
might  easily  be  rnade  to  close  an  au.xiliary  bell  cir- 
cuit. 

The  next  consideration  will  be  to  provide  the 
simplest  means  for  interconnecting  toll-line  circuits 
as  shown  by  Fig.  I.  The  A  and  C  line,  which  em- 
ploys metallic  circuits,  presents  no  particularly 
serious  objections  to  a  direct  interconnection,  but 
when  the  A  line  is  required  to  be  connected  with 
either  the  B  or  D  circuit,  which  are  grounded  at 
each  end,  a  direct  connection  would  tend  to  upset 
the  balance  of  the  A  line,  thereby  destroying  the 
advantages  gained  by  having  a  metallic  circuit. 
.  However,  even  though  a  fairly  satisfactory  service 
may  be  rendered  by  means  of  direct  connections,  as 
a  rule  it  should  not  be  -done. 


Referring  to  Fig.  5,  the  line-jack  J  and  magneto 
bell  B  and  the  plug  P  5,  connected  to  the  jack- 
springs  C  and  C',  are  shown.  This  arrangement 
of  circuits  serves  for  both  the  bridged  metallic  and 
bridged  earth-return  systems. 

For  the  series  lines,  both  metallic  and  earth-re- 
turn, the  switchboard  terminal  is  arranged  as  shown 
by  Fig  6,  and  is  in  a  general  way  similar  to  the 
apparatus  employed  on  the  bridged  line  terminals. 
If  we  trace  out  the  circuits,  beginning  at  L,  we 
find  that,  after  passing  through  the  magnet  bell  B, 
the  circuit  is  continuous  through  to  the  plug  seat 
S  B.  When  in  its  normal  position  the  plug  seat 
rests  in  its  socket  C  P,  which  is  electrically  con- 
nected with  the  stop  C  2  of  the  C  line  spring,  thus 
completing  the  circuit  froin  L  to  L'. 

With  this  description  of  the  general  idea  of  the 
construction  of  the  switchboard,  we  may  proceed 
to  explain  its  operation.  Referring  to  Fig.  5.  let 
it  be  assumed  that  a  call  for  that  station  has  been 
received  by  an  operator  provided  with  apparatus 
as  shown  by  Fig.  2.  The  operator's  first  act  would 
be  to  insert  the  O  P  plug  into  the  caller's  jack,  thus 
putting  herself  into  communication  with  the  caller's 
circuit.  It  might  be  mentioned  that  when  the  op- 
erator inserts  the  O  P  plug  into  the  jack  J  5  the 
spring  C  breaks  its  contact  with  the  stop  C  2,  thus 
cutting  out  of  circuit  the  bell  B.  On  learning  the 
caller's  needs,  which  we  will  say  is  a  request  for 
a  connection  with  the  metallic  series  line  as  shown 
by  C  in  Fig.  i  and  J  in  Fig.  6,  the  operator  with- 
draws tlje  O  P  plug,  and  inserts  it  in  the  line-jack 
of  the  C  circuit,  and  on  finding  it  clear  depresses 
the  call-button  P,  and  while  operating  the  magneto 
generator  C  T  transmits  the  proper  code  signal, 
after  the  completion  of  which  she  releases  the  call- 
button  and  awaits  a  reply  from  the  called  party, 
on  the  receipt  of  which  she  picks  up  the  P  6  plug 
and  inserts  it  into  the  J  5  jack,  which  act  inter- 
connects the  circuits  of  the  caller  and  called  party. 

Referring  to  Fig.  7  (A),  it  will  be  seen  that  the 
A  and  C  circuits  are  shown  connected  together  di- 
rect with  the  A  (P  5)  plug  inserted  into  the  C  line 
jack,  the  A  bell  serving  as  the  clearing  signal.  The 
C  bell,  it  will  be  observed,  is  shunted  out  of  cir- 
cuit by  the  insertion  of  the  plug  P  5,  which  forces 
the  C  6  jack-spring  into  contact  with  the  C  3  stop. 
With  the  above  condition  an  operator  might  at  any 
time  "cut  in  "  on  the  connected  circuit  by  means  of 
the  plug  O  P  and  the  jack  A.  Fig  7  (B)  shows 
also  the  method  adopted  for  connecting  together  a 
metallic  with  an  earth-return  circuit  (B  and  C.  Fig. 
1).  The  interconnection  is  made  in  a  manner  simi- 
lar to  that  of  the  A  and  C  circuits  with  the  exception 
that  the  repeating-coil  jack  and  plug  is  made  to 
form  a  part  of  the  circuit,  as  indicated. 


Montevideo  Telephone  Company. 

An  extraordinary  general  meeting  of  the  share- 
holders of  this  company  was  held  in  London  re- 
cently at  which  the  chairman  said  that  the  object 
of  the  iTieeting  was  to  pass  a  resolution  to  reduce 
and  sub-divide  the  capital  of  the  company,  so  that 
it  might  more  accurately  represent  the  company's 
assets.  The  directors  were  animated  with  but  one 
object,  and  that  was  to  improve  the.  position  of  the 
company.  He  was  reminded  by  tlie  date  of  the 
meeting  that  they  were  within  three  weeks  of  the 
tenth  anniversary  of  the  incorporation  of  the  com- 
pany, and  their  prospects,  which  seemed  so  pros- 
perous in  1888,  became  suddenly  shattered  by  the 
collapse  in  Uraguay  two  years  later,  a  collapse  by 
which  all  commercial  enterprise  in  the  country  was 
paralyzed.  They  had  survived  those  years  of  panic 
and  trouble,  and  improved  the  efficiency  of  the  serv- 
ice, struggling  all  the  time  to  carry  out  their  ex- 
pectancy as  to  a  return  on  the  capital.  They  had 
been  able  to  pay  four  per  cent,  on  the  six  per  cent, 
pieference  shares  for  the  last  four  years,  and  had 
kept  their  plant  up  in  an  efficient  manner,  which 
showed  that  they  had  a  sound  business  to  deal  with, 
and  the  time  had  now  arrived  when  it  was  desirable 
to  so  rearrange  the  capital  that  its  present  earnings 
might  be  fairly  distributed.  The  suggestion  for  the 
rearrangement  first  emanated  from  a  very  large 
preference  shareholder,  and  one  who  happened  to 
hold  no  ordinary  shares  whatever.  So  long  as  a 
share  did  not  earn  its  full  dividend  it  suffered  a 
market  depreciation,  and  therefore  a  five  per  cent, 
preference  share  on  which  the  full  dividend  was  paid 
would  be  of  more  value  than  a  six  per  cent,  share 
on  which  only  four  per  cent,  was  paid.  The  di- 
rectors had  therefore  proposed  the  following  re- 
arrangement of  the  capital,  which  was  equitable  to 
all  parties:  (i)  To  give  to  the  present  preferred 
shareholders,  for  every  share  which  they  now  hold, 
three  £1  cumulative  five  per  cent,  preference  shares, 
non-preferential  as  to  capital,  and  two  £t  ordinary 
shares;  (2)  to  give  to  the  present  ordinary  share- 
holders, for  every  share  they  liow  hold,  one  £1  or- 
dinary share;  (3)  to  give  to  the  holders  of  the  prom- 
isory  notes,  issued  in  lieu  of  dividend  in  1892,  three 
preference  shares  of  £1  each,  and  two  ordinary  shares 
of  £1  each  for  every  £5  so  held.  If  the  arrangement 
was  carried  through  there  was  every  prospect  of 
the  full  dividend  being  paid  on  the  preference,  and 
also  of  a  dividend  being  paid  on  the  ordinary  shares. 
The  chairman  concluded  by  proposing  a  resolution 
for  carrying  the  arrangement  into  effect,  which, 
after  some  discussion,  was  carried  unanimously. 


July  23,  iS 


WESTERN  ELECTRICIAN. 


Telephone  News  from  the  Northwest. 

[From   the   Minneapolis  correspondent  of   the   Western    Elec- 
trician.] 

The  Northwestern  Telephone  Exchange  company 
is  taking  out  the  old-style  instruments  as  fast  as 
possible  in  Minneapolis  and  replacing  them  with 
new  telephones  which  have  neither  a  bell  crank  nor 
a  cell  battery.  The  new  system  includes  a  storage 
battery  at  the  central  office,  and  the  operator  is 
called  by  taking  down  the  receiver,  so  there  is  no 
need  of  the  old  devices  any  longer.  The  new  in- 
strument is  a  great  improvement,  and  communica- 
tion is  much  easier  with  it. 

A  movement  is  on  foot  in  Iowa  for  the  merging 
of  all  the  independent  telephone  toll  lines  into  one 
organization.  Propositions  have  been  forwarded  to 
the  managers  of  the  different  companies,  with  every 
indication  that  they  will  be  accepted,  and  a  meet- 
ing to  outline  a  plan  of  consolidation  will  probably 
be  called  to  be  held  in  Des  Moines  shortly. 

The  Iowa  Telephone  coinpany  announces  that  it 
will  pay  the  war-revenue  tax  on  long-distance  tele- 
phoning. ,  ,_ 

The  Humeston  Telephone  company  of  ilumeston, 
la     has  its  new  exchange  ready  for  business. 

W  B  Taylor,  who  has  been  head  operator  of  the 
Rochester,  Minn.,  automatic  telephone  exchange, 
has  resigned  to  go  to  Schenectady    N.  >  . 

A  telephone  line  is  being  built  between  Redfield 
and  Stuart,  la.,  by  the  Perry  Telephone  company. 

The  new  telephone  exchange  at  Guthrie  Center, 
la.,  has  been  completed  and  put  m  operation.  It 
starts  with  53  instruments  in  use.  -r  .     t,   „» 

T  M  Kelley,  manager  of  the  Iowa  telephone 
company's  office  at  Fort  Dodge,  la.,  has  been  trans- 
ferred to  Waterloo,  la.  He  is  succeeded  by  A.  M. 
Childs  of  Sioux  City.  ,        .  »    , 

The  Central  Telephone  company  has  been  voted 
a  franchise  by  the  people  of  Manson,  la. 

The  Town  Council  of  Riverside.  la.,  voted  a 
franchise   to    the    Iowa  Telephone    company. 

The  Iowa  Telephone  company  has  been  granted  a 
franchise  at  Wellman,  la.,  by  the  council,  and  will 
build  to  that  place  as  rapidly  as  possible. 

Carl  Eastwood  and  others  of  Menahga,  Minn., 
are  interested  in  a  project  to  build  a  telephone  sys- 
tem to  connect  Park  Rapids,  Minn.,  with  Menahga 
and   Hubbard,  Minn. 

The  long-distance  telephone  lines  have  reached 
Lake  Benton.  Minn. 

J.  J.  Greaves  is  putting  in  a  telephone  exchange 
at  Glencoe,  Minn. 

The  Northwestern  Telephone  coinpany  has  com- 
pleted toll  connection  between  Oshkosh  and  Win- 
neconne.  Wis.,  over  the  lines  of  the  Little  Wolf 
River  Telephone  company.  ,  ,,     , 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  invites  bids  until  8  p.  m.  July  29th  for  con- 
structing a  telephone  exchange. 

The  Iowa  Telephone  company  is  extending  its  line 
from  Charlotte,  la.,  to  Bryant. 

The  People's  Telephone  company  has  about  com- 
pleted telephone  communication  between  Ottumwa, 
la.,   and   Oskaloosa.  . 

W.  B.  Aris,  manager  of  the  enterprise  engaged  in 
building  a  telephone  line  from  Spokane,  Wash.,  to 
Rossland,  announces  that  the  company  will  soon 
put  in  metallic  wire  from  Rossland  to  Spokane  for 
through  business.  The  local  stations  will  not  be 
connected,  however. 


Drawbaugh    Company    Secures     Fran- 
chise in  Philadelphia. 

The  Philadelphia  Common  Council  has  at  last 
passed  the  ordinance  granting  the  Drawbaugh  Tele- 
phone and  Telegraph  company  a  franchise  to  estab- 
lish and  operate  a  telephone-exchange  system  in 
that  city.  The  ordinance  authorizes  the  cornpany 
to  lease  or  purchase  any  underground  conduit,  or 
systems  of  cables  and  wires,  that  may  have  been,  or 
may  hereafter  be,  constructed  by  ihe  city,  or  by 
any  corporation,  firm  or  individual  under  existing 
ordinances.  The  company  is  required  to  furnish  for 
the  use  of  the  city,  without  cost,  two  ducts  or 
chambers  in  its  conduits  of  not  less  than  two  and 
one-half  inches  in  diameter.  Free  telephone  service 
is  to  be  afforded  city  departments,  including  the 
police  station  houses,  one  school  building  in  each 
section,  the  residences  or  places  of  business  of  the 
chairmen  of  the  finance,  highway  and  survey  com- 
mittees, the  offices  of  the  presidents  of  the  City 
Councils  and  to  the  residences  of  the  chief  clerks 
of  Councils.  The  company  is  required  to  fix  the 
maximum  cost  of  its  annual  service  per  instrument 
for  business  houses  at  $75  per  annum,  and  for  pri- 
vate dwellings  at  $50  per  annum,  over  both  public 
and  private  wires,  and  without  regard  to  distance  in- 
side of  the  city.  The  company  shall  pay  to  the  city, 
annually,  three  per  cent,  of  its  gross  receipts,  sub- 
mitting a  statement  to  the  city  controller.  Within 
90  days  from  the  passage  of  the  ordinance  the  com- 
pany shall  file  its  plans,  and  it  shall  commence  its 
work  within  90  days  after  such  plans  are  approved 
by  the  directors  of  the  Departments  of  Public 
Works  and  of  Public  Safety,  and  shall  expend  not 
less  than  $icx3,ooo  in  work  and  material  within  one 
year.  For  the  faithful  compliance  with  the  terms 
of  the  ordinance,  the  company  is  required  to  give 
bond  to  the  city  in  the  sum  of  $50,000. 

Col.  Joseph  F.  Stokes,  president  of  the  Draw- 
baugh company  of  Philadelphia,  expressed  his  sat- 


isfaction at  the  passage  of  the  ordinance.  "We  feci 
now,"  said  he,  "that  we  are  getting  something  of 
our  due.  It  has  been  a  long  struggle  and  \ye  believe 
that  the  right  has  come  out  on  top."  Colonel  Stokes 
has  received  many  letters  of  congratulation  on  the 
passage  of  the  ordinance.  Armon  D.  Acheson; 
secretary  of  the  Commercial  F.xchange,  Alexander 
M.  DeHaven,  who  introduced  the  bill  in  Councils, 
G.  Alexander  Hamilton  of  the  London-Glasgow 
Manufacturing  and  Colonization  company  and  other 
prominent  Philadelphians  were  included  in  this  list. 
John  D.  Ford,  treasurer  of  the  company,  said  it  was 
a  matter  for  congratulation  that  Drawbaugh,  a 
Pcnnsylvanian,  and  the  inventor  of  the  telephone, 
should  have  his  genius  first  recc'gnized  in  his  own 
state  and  in  the  principal  city  of  that  state. 

Upon  the  adoption  of  the  ordinance  Colonel  Stokes 
and  John  R.  Bartlett  of  New  York,  president  of  the 
parent  company,  held  a  conference  and  discussed 
plans  for  the  proposed  exchange.  It  was  announced 
that  plans  would  be  filed  with  the  Department  of 
Public  Works  immediately  uprm  the  approval  by  the 
mayor  of  the  council's  action. 


Detroit  Telephone  Litigation. 

[Special  correspondence  of  the  Western  Electrican.] 

Detroit,  July  14. — Before  Judge  Henry  H.  Swan 
of  the  United  States  Circuit  Court  on  Tuesday  was 
begun  the  hearing  for  a  temporary  injunction  in  the 
suit  brought  by  the  Western  Electric  company  of 
Chicago    against   the    Detroit  Telephone   company. 

The  complainant  charges  that  the  Detroit  com- 
pany has  incorporated  into  a  switchboard  certain 
devices  which  are  an  infringement  upon  patents 
held  by  the  Western  Electric  company  and  used 
by  it  in  the  manufacture  of  telephone  switchboards. 
The  particular  device  mentioned  is  the  one  for  en- 
abling the  operator  to  tell  whether  a  line  is  busy 
or  not. 

G.  L.  Roberts  and  F.  P.  Fish  of  Boston  and 
George  P.  Barton  of  Chicago  represent  the  com- 
plainant, and  R.  A.  Parker,  H.  H.  Hatch  and  Charles 
Flowers  appeared  for  the  defendant. 

When  the  hearing  was  begun  the  tables  in  the 
United  States  Circuit  Court  were  littered  with 
drawings,  blue-prints.  Patent  Office  reports  and 
models.  Through  these  the  attorneys  waded,  giv- 
ing extended  illustrated  explanations  of  how  elec- 
tricity travels  in  and  out  and  around  a  telephone 
switchboard,  with  special  reference  to  how  it  gets 
to  the  telephone  operator  and  gives  warning  that  a 
line  is  conversationally  employed. 

It  appears  that  this  "busy"  device  in  the  Bell 
telephone  system  consists  of  a  supplementary  line 
which  is  connected  with  a  battery  and  is  grounded. 
When  the  line  is  busy  and  the  telephone  girl  at- 
temps  to  get  in  on  it,  current  from  the  special  line 
flows  through  the  teleohone  at  her  ear  and  makes  a 
click.  The  complainant  insists  that  the  Detroit 
company  learns  of  a  busy  line  by  a  click  obtained 
in  the  same  way  in  principle. 

The  defense  has  filed  a  batch  of  affidavits,  blue- 
prints and  diagrams  in  its  own  behalf,  some  by 
Professor  Carhart  of  the  University  of  Michigan. 
All  the  patents  involved  in  the  case  were  submitted 
to  him,  together  with  a  complete  explanation  of  the 
switchboard  of  the  Detroit  Telephone  company. 
Professor  Carhart  says  in  his  affidavit  that  he  has 
been  teaching  physics  at  the  University  of  Michi- 
gan for  12  years,  coming  from  Northwestern  Uni- 
versity, where  he  taught  for  14  years;  that  he  has 
always  kept  in  close  touch  with  the  development 
of  the  telephone  and  knows  personally  Professor 
Gray,  Charles  E.  Scribner,  C.  D.  Haskins  and 
others  upon  whose  patents  the  claims  of  the  Bell 
company  are  founded,  and  of  their  work  and  pat- 
ents, and  has  made  a  special  study  of  telephones, 
and  has  appeared  as  expert  witness  in  a  number  of 
cases  where  electrical  patents  were  involved.  He 
served  as  president  of  the  board  of  judges  upon 
electrical  appliances  at  the  World's  Fair  in  Chicago 
and  was  a  member  of  the  jury  to  make  the  awards 
in  electricity  at  the  Paris  Exposition  in  j88i.  He 
says  that  he  has  made  a  very  complete  and  care- 
ful examination  of  the  two  switchboards  and  of  the 
patents  involved  in  the  case. 

As  to  the  "busy"  device,  the  professor  says  that 
in  the  Detroit  company's  switchboard  the  current 
for  giving  the  click  in  the  operator's  ear  is  ob- 
tained by  tapping  the  current  that  flows  over  the 
line  that  is  in  use,  while  in  the  Western  Electric 
switchboard  there  is  a  supplementary  battery  and 
special  line  for  the  purpose.  Further,  the  switch- 
board of  the  Western  Electric  company  is  a  sys- 
tem of  independent  boards,  by  the  statement  of  the 
inventor,  while  the  switchboard  of  the  Detroit 
Telephone  company  is  a  development  of  the  trunk- 
ing  system  of  connected  boards.  In  his  opinion, 
therefore,  the  switchboard  of  the  Detroit  company 
does  not  infringe  on  the  one  built  by  the  Western 
Electric  company. 

The  same  opinion  is  arrived  at  by  Professor  Ed- 
win J.  Houston  and  by  Dr.  A.  E.  Kennelly  of 
Philadelphia. 

The  arguments  of  the  counsel  proceeded  all  day 
Wednesday.  The  defense  had  its  inning  in  the 
morning  and  F.  P.  Fish  of  Boston  closed  for  the 
complainant  in  the  afternoon.  Judge  Swan  then 
gave  the  attorneys  until  August  loth  to  file  briefs. 

F.   G. 


The  Telephone  in  Italy. 

[From  the  London  Electrician.) 

The  telephone  concession  for  Florence  includes 
the  town  and  the  adjoining  suburban  communes, 
with  a  population  of  about  250,000  inhabitants. 
The  telephone  was  introduced  into  Florence  by 
two  companies— one  Italian  and  one  English— both 
holding  concessions  for  Bologna  as  well  as  Florence, 
ihe  Italian  concession  including  Leghorn.  In  1883 
the  two  companies  amalgamated  and  formed  the 
Societa  Telefonica  per  I'ltalia  Centrale,  with  a  capi- 
tal of  i:6o,ooo.  The  early  concessions  granted  by 
the  government  had  only  the  duration  of  three  years, 
after  which  (he  government  was  at  liberty  cither  to 
renew  the  concessions,  grant  new  ones,  or  to  es- 
tablish governmental  telephonic  communication 
1  ?i  ""^ '^W'-''  effect  the  government  presented  a 
bill  to  Parliament  by  which  all  the  existing  con- 
cessions at  their  expiration  were  canceled  without 
any  right  of  compensation  or  any  obligation  on  the 
part  of  the  government  to  buy  the  lines  and  offices 
already  established.  This  bill,  approved  by  the 
Lower  House,  was  rejected  by  the  Senate.  A  new 
bill  was  then  presented  and  approved  by  Parlia- 
ment by  which  the  right  of  gfanting  concessions 
foi  private  or  public  telephonic  communication  was 
entirely  reserved  to  the  government.  The  law  fixed 
Ihe  duration  of  each  concession  to  25  years  after 
which  all  the  plant,  line  and  premises  become  the 
property  of  the  state.  The  government  has  also 
the  right  after  12  years  from  the  date  of  each  con- 
cession to  take  possession  of  the  concern  by  paying 
a  sum  equal  to  the  average  net  profit  of  the  three 
preceding  years  multiplied  by  the  number  of  years 
which  each  concession  has  still  to  run  to  reach  th.^ 
final  period  of  25  years  determined  by  law  The 
same  law  establishes  a  tax  of  10  per  cent,  on  the 
gross  profits  of  each  concession  for  public  use  the 
right  of  free  communication  for  all  the  postal'  and 
telegraphic  offices,  and  a  reduction  of  50  per  cent 
on  the  public  tariff  in  favor  of  all  government  pro- 
vincial and  municipal  offices.  As  a  compensation 
however,  the  companies  have  the  right  to  fix  wire 
supports  on  all  public  and  private  properties.  When 
a  private  proprietor  refuses  to  grant  the  permission 
a  simple  application  to  the  prefect  is  required  to 
obtain  the  enforcement  of  the  law.  The  proprietor 
may  ask  for  an  indemnity,  and  if  both  parties  do 
not  agree  the  prefect  decides.  As  soon  as  the 
Italian  telephone  companies  saw  their  existence  in- 
sured for  a  fixed  period  they  began  to  reorganize 
their  services  by  changing  the  apparatus,  wires,  etc., 
v.ith  the  object  of  diminishing  working  expenses  so 
as  to  enable  them,  besides  distributing  a  dividend 
to  the  shareholders,  to  yearly  set  apart  a  sum  for 
the  reimbursement  of  the  capital  at  the  expiration  of 
the  concession.  Experience  proved  that  these  ob- 
jects could  not  be  attained  by  small  companies  on 
account  of  the  heavy  expenses  of  management  and 
the  necessity  of  having  a  uniform  technical  direction, 
and  they  therefore  amalgamated  and  formed  larger 
companies.  This  amalgamation  is  now  under  exe- 
cution. Florence  is  now  a  branch  exchange  of  the 
Societa  Generale  Italiana  dei  Telefoni  ed  .Applicazi- 
oni  Elettriche,  with  a  capital  of  ^240.000,  which  owns 
the  telephonic  exchanges  of  Rome,  Naples,  Genoa, 
Palermo,  Venice,  Leghorn  and  most  other  impor-^ 
tant  towns,  with  the  exception  of  Milan  and  Turin, 
vvhere  the  old  local  companies  have  formed  the  So-^ 
cieta  Telefonica  per  I'Alta  Italia.  The  number  of 
subscribers  in  Florence  is  only  900,  and  the  follow- 
ing is  the  tariff  of  rates  charged:  £6  8s.  within 
1,093.61  yards  from  the  central  office,  f/  4s.  within 
double  that  distance,  £8  within  three  times  that  dis- 
tance, and  for  further  distances  5s.  8d.  for  everv 
218,722  yards.  The  apparatus  and  instruments  were 
wholly  supplied  by  the  Antwerp  Telephone  and  Elec- 
trical Works.  The  wire  used  is  silicon  bronze 
for  the  lines  in  the  interior  of  the  town,  and  steel 
or  iron  for  the  country.  All  subscribers  have  the 
nght  to  complete  service  day,  night  and  Sundays. 
The  operators  are  females,  hours  from  seven  to 
eight  per  day,  salary  from  f  I  5s.  to  £2  los.  per  month. 
A  fortnight's  leave  of  absence  is  granted  yearly  and 
a  holiday  on  each  alternate  Sundays.  Workmen 
employed  in  the  maintenance  of  apparatus  receive 
from  IS.  8d.  to  2s.  6d.  per  day;  linemen  from  is.  8d. 
to  2s.  id.,  with  a  holiday  on  every  alternate  Sunday 
and  a  half-holiday  on  Saturdays.  All  workmen  are 
insured  against  injury  or  death,  this  insurance  being 
obligatory  by  law.  In  case  of  injury  full  wage  is 
paid  during  illness;  in  case  of  permanent  disablement 
900  days  wages,  and  the  same  compensation  is  due 
to  the  families  in  case  of  accidental  dea'h.  In  ordi- 
nary sickness  workmen  are  supported  by  the  com- 
pany for  a  certain  period,  according  to  length  of 
service,  but  in  no  case  under  three  months.  Hours 
of  work,  10,  with  .2d.  for  every  extra  hour.  During 
the  summer  months  a  few  days'  holiday  is  granted. 
Each  workman  has  from  150  to  200  instruments  to 
look  after.  The  original  local  company  distributed 
a  dividend  varying  from  two  to  three  per  cent.  The 
new  amalgamation  has  not  yet  published  a  balance 
sheet,  but  it  is  expected  that  the  dividend,  if  any, 
will  not  be  in  excess  of  the  above  rate.  With  a 
10  per  cent,  concession  tax  and  20  per  cent,  income 
tax  and  the  necessity  of  refunding  the  capital,  very 
little  extra  profit  is  likely  to  be  available  for  dis- 
tribution. 


C.  S.  Weisse  &  Co.  have  completed  their  electric- 
light  plant  at  Sheboygan  Falls,  Wis.,  and  put  it 
in  operation. 
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Macrae  Curve  Tracer  and  Curve  In- 
tegrator. 
The  difficulty  01  keeping  reliable  records  of  the 
dailj-  operations  and  output  of  electric-light  and 
power  stations  is  familiar  to  everj'  station  superin- 
tendent. The  usual  method  of  taking  readings  of 
the  different  instruments  at  regular  intervals  and 
entering  them  into  a  log-book,  from  which  cur\'es 
are  traced  on  the  following  day,  is  unsatisfactory  for 
several  reasons.  The  amount  of  clerical  work  neces- 
sary to  be  done  in  order  to  produce  cur\'es  that  are 
sufficiently  accurate  to  be  of  any  practical  value  is  so 
great  that  in  the  majority  of  stations  no  attempt  is 
made  to  keep  such  records.  It  is  easy  to  under- 
stand why  it  is  difficult  to  obtain  accuracy  in  records 
kept  in  this  manner,  when  it  is  considered  that 
usually  three  or  four  persons  are  responsible  for 
the  figures  representing  one  day's  operations,  and 
that  the  services  of  still  another  person  are  re- 
quired to  plot  the  curves  from  these  figures.  A 
switchboard  operator  seldom  has  much  experience 
in  the  duties  of  an  accountant  and  he  is  often 
obliged  to  use  writing  material  one  moment  and  an 
oil  can  or  similar  piece  of  apparatus  the  next. 
These  facts  offer  a  ready  explanation  why  these 
records  frequently  cannot  be  deciphered  even  by 
those  who  have  written  them. 

The  importance,  or  rather  the  necessity,  of  having 
trustworthy  curves  to  show  how  the  conditions  in 
an  electric-light  or  power  house  vary  fiom  hour  to 
hour  is  so  obvious  that  it  is  hardly  necessary  to 
dwell  upon  it.  Without  such  curves  it  is  impossi- 
ble to  have  anj'  definite  idea  of  w-here  losses  occur 
01  in  w'hat  direction  improvements  should  be  made 
in  the  operation  of  the  plant. 

In  stations  where  storage  batteries  are  used  it  is 
absolutely  necessan'  to  keep  accurate  records  if 
losses  in  current  and  injury  to  the  battery^  are  to  be 
avoided.  In  such  stations  the  switchboard  operator 
should  have  constantly  before  him  something  to 
show  what  w'ork  the  battery  has  just  been  doing,  in 
order  that  he  may  be  able  to  give  the  batter}'  proper 
attention  and  make  use  of  it  to  the  best  advantage. 
For  this  purpose  curves  traced  in  the  usual  manner 
are  obviously  of  no  service,  as  the  occasion  for 
which  they  are  needed  arrives  before  the  curves  are 
made  out 

"\^^len  one  switchboard  operator  relieves  another 
he  should  have  the  means  of  becoming  thoroughly 
acquainted  with  all  the  conditions  existing  uo  to 
and  at  the  time  that  he  comes  on  dut>'.  This  is 
necessary  in  order  that  he  mav  know  what  has  to 
be  attended  to.  To  furnish  this  infoimation.  the 
records  should  be  complete  up  to  the  time  that  he 
takes  charge,  and  arranged  in  such  a  manner  that 
a  person  familiar  with  the  work  can  understand  the 
whole  situation  at  a  glance.  This  latter  point  is 
important,  because  a  switchboard  operator  usually 
has  so  much  to  attend  to  that  he  cannot  devote 
much  of  his  time  to  finding  out  what  has  been  done 
by  those  who  were  on  duty  before  him. 

The  apparatus  represented  by  the  accomoanying 
cut  (Fig.  i)  was  designed  for  the  purpose  of  dimin- 
ishing to  some  extent  the  amount  of  bookkeeping 
necessary  to  be  done  in  connection  with  station 
records.  The  method  of  operating  the  instrument 
is  somewhat  similar  to  that  of  operating  a  cash 
register.  Its  construction  can  be  readily  under- 
stood by  reference  to  the  cut.    The  sheet  of  paper 


When,  as  in  the  case  of  ampere-hours,  a  time  di- 
mension enters  into  the  quantity  of  which  a  record 
is  to  be  made,  the  dial  is  provided  with  two  index 
hands  mounted  on  one  shaft  in  the  same  manner 
as  the  hands  on  a  clock  dial.  One  of  these  in- 
dexes, which  may  be  called  index  No.  I,  is  fixed 
on  the  shaft  and  marks  the  position  of  the  pencil 
which  traces  the  curve.  The  other,  or  No.  2  index, 
is  connected  to  index  No.  i  by  means,  of  a  clutch 
in  such  a  way  that  when  index  No.  i  is  moved  for- 
ward it  brings  No.  2  index  along  with  it.  but  when 
index  No.  i  is  turned  in  the  opposite  direction  the 
clutch  is  released  and  index  No.  2  does  not  move. 

Each  time  that  No.  i  index  is  to  be  set  for  a 
reading,  it  is  first  moved  back  to  zero  and  then 
brought  to  the  position  in  which  it  is  to  remain 
until  the  next  reading  is  taken.  By  this  operation 
No.  2  index  is  made  to  integrate  the  curve  traced 
by  the  pencil  connected  to  index  No.  i.  For  ex- 
ample, if  the  pencil  is  tracing  an  ampere  curve  the 
reading  of  No.  2  inde.x  will  be  the  number  of  am- 


Transformer  Economy. 

\^Contiyiu€d  fi-om  j}ag£  ^7.] 

answer,  as  it  depends  so  much  on  the  conditions  of 
operation  and  on  the  locality.  In  a  great  many, 
perhaps  the  majority,  of  alternating-current  stations 
at  present  in  operation  in  tliis  country,  the  old  trans- 
formers first  purchased,  the  original  installations, 
are  still  working.  The  first  stations  were  installed 
in  the  early  part  of  1887,  and  some  in  the  latter 
part  of  1886.  K  large  proportion  of  those  trans- 
formers are  still  in  operation^  showing  that  their 
life  has  not  ended.  A  great  many,  however,  have 
been  destroyed  bj'  lightning  and  the  causes  which 
Professor  Goldsborough  has  called  our  attention  to, 
and  the  number  of  transformers  destroyed  by  light- 
ning may  in  many  cases  be  a  large  percentage  of 
the  transformers  installed  during  the  last  10  years. 
It  depends  on  the  conditions  of  the  line  and  the 
methods  of  protection  of  the  line,  so  that  there  is 


FIG.    1.       M.ACRAE    CURVE    TRACER    AND    CURVE    INTEGRATOR. 


pere-hours  represented  by  that  curve.  In  order  that 
the  reading  of  No.  2  index  may  represent  ampere- 
hours  directly,  the  relative  rates  at  which  the  indexes 
move  over  the  dial  must  be  determined  by  the  num- 
ber of  readings  taken  per  hour.  For  instance,  if 
five-minute  readings  are  taken  No.  i  index  should 
pass  over  12  scale  divisions  while  No.  2  index  is 
passing  over  one  division.  If,  however,  there  is 
occasion  to  take  readings  of  any  other  frequency, 
without  altering  the  ratio  of  the « gears  connecting 
the  two  indexes,  a  reducing  factor  must  be  em- 
ployed in  connection  with  the  dial  indications. 

The  instrument  can  be  used  either  with  ordinary 
pencils  or  with  inking  pens.  Curves  traced  with  ink 
can  be  made  in  different  colors,  and  are  more 
readily  distinguished.  In  most  cases,  however,  it 
will  be  found  more  convenient  to  use  pencils,  as 
the  pens  require  some  little  attention  in 
order  to  keep  the  ink  flowing  freel}'. 

The  part  of  tlie  paper  containing  the 
curves  of  one  day's  operations  can  be  .cut 
off  and  filed  away  in  the  regular  manner, 
or  the  paper  may  be  wound  on  another 
cylinder  until  the  whole  roll  is  used  up. 


FIG.  2.       .MACRAE   CURVE   TRACER    AND   CURVE   INTEGRATOR. — TYPICAL   RECORD. 


on  which  the  records  are  to  be  made  is  drawn  for- 
ward between  two  rollers  by  means  of  a  small  lever 
and  ratchet  on  the  end  of  one  of  the  rollers.  .\ 
number  of  pencils,  corresponding  to  the  number  of 
cun'es  desired,  press  against  the  paper  and  trace 
the  curves  as  the  paper  is  drawn  forward. 

Each  pencil  can  be  set  in  any  position  relatively 
to  the  width  of  the  paper  by  means  of  a  gear  wheel 
engaging  into  a  rack  cut  on  a  flat  piece  of  brass 
on  which  the  pencil  is  mounted.  The  shaft  on 
which  this  gear  is  fixed  is  provided  with  a  pointer, 
which  moves  over  a  divided  scale,  and  also  with  a 
small  lever,  \iy  which  the  pointer  and  the  pencil 
connected  with  it  can  be  set  in  different  positions. 

Each  time  the  readings  of  the  different  station  in- 
struments are  to  be  recorded  the  dial  indexes  con- 
nected with  the  pencils  are  set  to  the  points  cor- 
responding to  these  readings.  The  lever  operating 
the  paper  is  then  drawn  back  a.gainst  a  stop  and 
released.  This  forces  the  paper  forward  a  definite 
amount  and  each  pencil  adds  a  corresponding 
amount  to  the  cune  that  it  is  tracing. 

The  amount  of  paper  fed  forward  each  time  that 
a  reading  is  taken  can  be  varied  by  means  of  an 
adjustable  stop  which  determines  the  range  of  mo- 
tion of  the  lever  which  operates  the  feed  roller. 


LINEMAN  S  CLIMBING  SPUR. 

Fig.  2  shows  a  typical  record  kept  by  means  of  the 
Macrae  apparatus. 

This  device  is  manufactured  by  the  Crescent  Elec- 
tric company  of  Baltimore. 


Lineman's  Climbing  Spur. 

The  familiar  implement  herewith  illustrated  is 
made  by  Mathias  Klein  &  Son  of  Chicago.  It  is  of 
the  style  usually  known  as  the  Eastern  climber  in 
contradistinction  to  the  Western  climber  or  hook. 
The  rapid  development  of  the  electrical  industries, 
especially  the  telegraph  and  telephone,  and  the  nat- 
uralh'  itinerant  occupation  of  linemen  brought  East- 
tern  linemen  to  this  section,  and  vice  versa,  and  have 
had  the  result  of  introducing  this  spur  in  the  West, 
and  inducing  Mathias  Klein  &  Son.  the  manufactur- 
ers of  linemen's  tools,  to  give  this  style  of  climbers 
their  attention. 

By  embodying  the  results  of  a  long  experience  in 
the  manufacture  of  this  line  of  tools  with  the  valu- 
able suggestions  from  the  men  using  them,  they  are 
producing  climbers  which  have  gained  for  them  an 
enviable  reputation.  All  tools  put  out  by  them  are 
stamped  M.  Klein  &  Son,  and  have  a  high  stand- 
ing. 


no  reliable  basis  for  estimating  the  life  of  trans- 
formers. It  must  be  understood  that  the  trans- 
formers made  to-day  have  a  much  longer  life  than 
the  transformers  made  10  years  ago,  when  the 
industry  was  in  its  infancy  (the  alternating-current 
industry),  so  that  it  is  a  very  difficult  question  to 
answer.  The  depreciation  of  a  modern  transformer 
would  not  be  greater  than  10  per  cent.  I  imagine 
it  would  be  less  than  that,  at  least  not  as  great  as 
the  depreciation  of  the  generating  apparatus,  which 
is  usually  taken  at  about  10  per  cent. 

E.  \'.  Matlack,  St.  Louis:  Our  experience  has 
been,  with  the  lightning  arrester,  that  we  receive 
at  least  as  many  discharges  on  motors  compara- 
tively isolated  on  top  floors  of  buildings,  where 
there  is  no  possibilitj-  of  discharging  to  the  ground, 
as  we  do  on  motors  in  the  basement.  The  dis- 
charge is  between  the  wires,  and  not  necessarilv 
to  the  ground.  Most  of  our  trouble  has  been  with 
machines  perfectly  insulated  from  the  ground.  There 
are  no  indications  of  discharges  to  the"  ground. 

W.  McLea  Walbank.  Montreal:  I  should  like  to 
ask  the  relative  life  of  transformers  cooled  bv  oil 
and  by  the  air-blast  type. 

Professor  Goldsborough:  I  am  not  entirely  pre- 
pared to  answer  that  question  and  give  any  definite 
information.  Where  good  oil  is  used  the  advantage 
is  largely  in  favor  of  oU-insulated  transformers. 
There  is  much  greater  opportunit>-  for  the  unoiled 
transformer  to  deteriorate  rapidly  over  and  above 
a  transformer  insulated  with  good  oil:  but  if  the 
oil  contains  impurities,  is  of  low  quality  and  will 
not  stand  a  high  insulation  resistance  test,  it  may 
be  that  the  oil  -would  be  more  detrimental  than 
beneficial.  There  are  many  things  that  enter  into 
this  problem,  and  I  should  say  that  it  should  be 
made  a  matter  of  some  standard  rating  by  test,  so 
that  we  could  compare  transformers  made  by  dif- 
ferent companies.  The  question  has  been  asked  re- 
garding the  time  of  scrapping.  It  is  hard  to  define 
a  limit.  I  made  no  effort  to  make  matters  worse 
in  this  paper  than  they  are.  I  simply  wish  to  give 
you  in  this  paper  a  fair  statement  of  things  as  they 
exist  to-day.  what  you  are  likely  to  meet  with,  and 
not  something  that  happened  last  year  or  the  year 
before,  in  which  the  conditions  are  much  exag- 
gerated. We  have  had  transformers  in  our  laboratory 
in  which  the  core  losses  would  run  up  so  fast  that 
they  had  better  be  thrown  away.  That  is  no  longer 
the  case,  and  we  are  getting  better  transformers. 
We  have  had  modern  transformers  which  will  in- 
crease their  age-loss  20  per  cent,  in  a  year.  Should 
we  scrap  that  transformer  at  the  end  of  the  year? 
It  depends  on  what  the  power  is  worth,  and  it  is 
a  matter  of  dollars  and  cents  which  should  be  fig- 
ured b}'  each  central-station  manager  in  regard  to 
his  own  plant.  If  it  costs  one  cent  to  develop 
power  and  you  sell  it  cheaply,  it  is  not  so  important. 
If  the  power  is  expensive  and  you  are  selling  it 
at  a  high  rate,  then  the  amount  at  which  you  "can 
sell  the  power  is  of  moment.  If  you  have  a  trans- 
former with  high  core  losses  it  is  simply  using  so 
much  of  the  valuable  energy  of  your  station,  and 
you  have  that  much  less  to  sell.  You  must  look 
at  it  from  the  standpoint  of  the  amount  of  coal 
which  it  consumes  and  also  from  the  standpoint 
of  the  amount  of  reduction  it  introduces  into  the 
total  available  output  of  the  plant,  and  the  total 
income  of  the  plant.     It  should  be  made  a  matter 
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of  very   careful    study.     You   will   hardly   find   two 
plants  in  which  the  conditions  will  be  the  same. 

As  regards  the  transformers  manufactured  to-day, 
I  should  say  that  in  general  with  the  transformers 
on  the  market  the  age-loss  for  a  year  will  not  be 
over  10  per  cent,  and  in  many  cases  not  as  much 
at  that.  I  am  rather  inclined  to  doubt  the  claims 
that  it  will  be  less  than  one  or  two  per  cent.  I 
have  not  had  the  pleasure  of  making  tests  on  trans- 
formers so  low  as  to  their  rate  of  ageing. 

C.  R.  Huntley,  Buffalo:  In  the  operation  of 
these  tests  have  you  discovered  any  tendency  of  the 
transformers  to  separate  the  oil.^ 

Professor  Goldsborough:  The  heating  of  oil  takes 
place  wherever  a  disriiptive  charge  takes  place. 
It  is  possible  that  there  is  a  tendency  for  a  separa- 
tion to  take  place  in  the  oil,  in  case  it  contains 
any  appreciable  amount  of  moisture;  that  is,  if  you 
place  oil  under  heavy  electrostatic  stress,  any  mois- 
ture or  foreign  matter  in  the  oil  may  serve  to 
oxidize  some  molecules  of  the  oil.  That  introduces 
a  conducting  matter  at  a  weak  point.  The  conse- 
quence is  that  that  will  act  to  start  a  disturbance 
in  your  transformer.  If  you  have  a  weak  point  in 
insulation,  or  material  of  any  kind,  the  whole  strain 
tends  to  aggravate  that  weak  point.  I  have  not 
had  an  opportunity  of  testing  oil  under  high  volt- 
age with  any  great  detail,  so  that  I  am  not  pre- 
pared to  make  any  decided  statement  covering  that 
point.  My  experience  has  been  that  there  is  a 
condensation  of  the  oil  for  every  discharge  that 
takes  place,  and  there  is  probably  a  certain  amount 
of  that  occurs   before  the  discharge  takes  place. 

Mr.  Huntley:  You  favor  an  air-cooling  trans- 
former rather  than  an  oil-cooling  transformer  with 
frequent  carbonization   of  the   oil? 

Professor  Goldsborough:  You  mean  the  insula- 
tion of  the  transformer  by  forcing  through  it  large 
quantities  of  dry  air? 

Mr.    Huntley:     Yes,    sir. 

Professor  Goldsborough:  I  believe  perfectly  dry 
air  is  as  good  insulation  as  we  can  find,  and  the  next 
best  is  high-grade  oil,  free  from  any  injurious  mat- 
ter. 

Mr.  Wagner:  A  company  operating  several 
plants  in  the  West  and  having  had  a  great  deal 
of  experience  with  high  voltages,  the  Teluride 
Transmission  company,  has  used  oil  altogether  for 
the  insulation  of  its  transformers.  It  made  an  ex- 
tended experiment  on  this  line.  Mr.  Layman,  I 
think,  has  some  information  about  the  results  ob- 
tained by  this  company  with  oil  and  the  effects  of 
carbonization.  There  is  one  other  question  which 
is  of  considerable  importance  in  the  use  of  oil,  and 
that  is  that  it  absorbs  moisture.  If  you  let  it  stand 
for  a  considerable  time  exposed  to  moist  air  or  air 
at  the  ordinary  temperature  and  the  transformers 
are  operated  at  intervals  only  and  not  kept  con- 
tinually in  circuit,  so  that  the  oil  is  kept  at  fairly 
high  temperature,  they  are  likely  to  give  some 
trouble  from  this  cause  in  absorbing  moisture.  In 
many  cases  where  transformers  have  been  used  for 
intermittent  service,  it  has  been  found  necessary  at 
frequent  intervals,  according  to  the  frequency  with 
which  the  transformers  go  out  of  service,  to  draw 
off  the  oil  and  heat  It  to  a  high  temperature,  say 
300  degrees,  to  expel  the  moisture,  or  replace  it 
with  other  oil.  As  far  as  the  carbonization  of  the 
oil  is  concerned,  Mr.  Layman  can  give  you  some 
definite  information  about  it.  Mr.  Walbank  asked 
the  question,  Which  is  tlie  best  means  of  cooling 
transformers,  an  air  blast  or  oil?  As  Professor  Golds- 
borough has  said,  dry  air  is  as  good  an  insulator 
as  can  be  found,  but  air  blown  through  the  inter- 
stices of  coils  of  transformers  by  blowers,  as  at- 
tempted in  many  cases,  is  likely  to  contain  much 
dust,  and  that  dust  accumulates  in  the  transformers, 
as  it  is  drawn  in  by  the  currents  of  air  and  must 
be  deposited  when  the  velocity  of  the  air  decreases. 
I  should  imagine  in  time  that  dust  would  seriously 
affect  the  insulation,  in  the  way  of  jumping  across 
the  air-gaps  which  are  provided  to  prevent  the  high 
potential  from  jumping  across. 

Mr.  Layman:  Reference  has  been  made  to  the 
Teluride  Transmission  company.  That  company 
carefully  places  its  oil  in  condition  for  service.  The 
oil  as  received  may  not  be  in  condition  for  safe  use. 
The  company  carefully  eliminates  all  particles  of 
dust  or  anything  of  that  character  from  the  oil  and 
eliminates  all  the  moisture,  and  ii  finds  that  there 
is  a  very  slow  but  gradual  improvement  in  the 
quality  of  the  oil  with  heating.  So  far  as  the  car- 
bonization of  the  oil  goes,  the  company  finds  no 
carbonization.  In  transformers  which  I  have  been 
watching  for  two  years  I  made  tests  upon  the  oil 
when  it  was  placed  in  the  transformer  cases  and 
it  is  in  there  now.  The  fact  of  the  matter  is  that 
if  a  transformer  under  ordinary  conditions  is  al- 
lowed some  ventilating  space  above  the  oil  and 
no  dirt  gets  in,  the  oil  will  improve  in  quality 
until  there  is  a  complete  elimination  of  moisture. 
I  think  I  agree  with  Professor  Goldsborough  in  his 
statement  that  there  cannot  be  too  muich  care 
shown  in  the  selection  of  oil. 

Mr.  Huntley:  Do  you  regard  the  use  of  oil  at 
all  dangerous  in  the  event  of  a  burn-out  in  your 
transformer? 

Mr.  Layman:  The  characteristics  of  the  oil  have 
much  to  do  with  that.  There  are  a  number  of 
grades  of  oil  used  in  which  the  fire  test  of  some  is 
as  low  as  300  degrees,  and  in  others  500  degrees. 
The  danger  from  fire  with  the  oil  in  a  transformer 
is  a  slight  one. 


WAR    NEWS. 


Cable  Communication  with  Cuba  Under 
American  Control.— With  the  fall  of  Santiago 
it  seems  to  be  certain  that  the  United  Slates  is  in 
control  of  all  the  working  lines  of  cable  by  which 
the  Spaniards  in  Cuba  could  communicate  with 
their  home  government.  Not  only  have  the  Span- 
iards lost  all  control  of  the  sea,  but  they  cannot 
communicate  by  telegraph  either  with  Cuba  or  the 
Philippines  save  by  the  consent  of  the  United  States 
government.  The  cable  office  at  Santiago  will  be 
under  a  strict  censorship,  of  course,  and  nothing 
will  be  sent  out  that  is  inimical  to  the  interests  of 
the  Americans.  As  a  newspaper  man  expresses  it, 
the  army  officers  will  edit  Blanco's  "copy" — if,  in- 
deed, the  Spanish  general  can  still  telegraph  from 
Havana  to  Santiago.  Purely  commercial  messages 
will  probably  go  without  restriction,  after  approval  by 
the  censor.  The  era  of  cable-cutting  expedients  has 
probably  passed,  unless  an  effort  should  be  made 
in  the  future  to  sever  the  cable  connection  between 
Spain  and  the  Canary  Islands.  The  simdered  cables 
in  Cuban  waters  will  be  repaired  where  necessary, 
and,  with  the  control  of  telegraphic  communication 
vested  in  the  government,  every  effort  will  be  made 
to  encourage  legitimate  business. 

The  Dynamos  Were  Not  Running. — In  a  re- 
ported interview  with  an  officer  of  the  Cris- 
tobal Colon,  after  the  destruction  of  Cervera's  fleet 
oft"  Santiago,  the  value  of  searchlights  in  harbor 
defense  is  again  shown.  The  officer  was  asked 
about  the  Hobson  expedition,  and  in  answer  said: 
"We  were  much  surprised,  and  at  the  first  alarm 
believed  that  a  torpedo-boat  attack  was  going  on. 
The  shore  batteries  opened  up  and  the  ships  used 
their  rapid-fire  guns.  The  dynamos  were  not  going, 
however,  and  we  had  no  searchlight,  so  that  we 
could  not  find  the  object.  We  did  not  sink  her  with 
our  batteries  or  our  mines.  She  sunk  herself  with 
her  own  torpedoes  by  blowing  out  her  bottom." 
This  shows  that  the  Spaniards  were  either  des- 
perately short  of  coal  or  else  that  they  did  not  un- 
derstand the  value  of  the  searchlight  as  an  aid  to 
modern  warfare. 

A  Searchlight  Display.— A  farewell  demon- 
station  by  searchlight  was  made  on  the  occasion 
of  the  recent  departure  of  the  auxiliary  cruiser  St. 
Paul  from  New  York.  The  Tribune  of  that  city 
describes,  the  scene:  As  the  big  liner  went  down 
the  bay  the  band  of  the  regiment  was  on  deck  play- 
ing. Half-way  down  the  bay  the  big  searchlight  of 
the  St.  Paul  shot  out  Its  long  finger  of  light  and 
swept  across  the  bay,  from  Brooklyn  to  the  Rich- 
mond shores.  Then  It  was  raised  high  In  the 
air  and  waved  slowly  up  and  down  three  times. 
Almost  like  a  flash  came  the  answers.  The 
searchlight  of  the  cruiser  Yankee  picked  up  the 
St.  Paul  and  held  her.  The  lights  of  the  two 
forts  swung  round  from  their  ceaseless  search 
of  the  Lower  Bay  and  concentrated  upon  the 
cruiser.  Then  both  forts  began  to  signal  by  waves 
of  their  searchlights,  and  the  St.  Paul  replied  with 
hers.  Then  the  masthead  signals  began  to  work, 
the  colored  lights  on  the  forts  replied,  and  the  Yan- 
kee's light  signals  also  began  to  flash.  The  red  and 
white  lights  were  kept  going  until  the  St.  Paul 
was  off  Stapleton.  Then  she  slowed  down  and 
held  steerage  way  only.  The  forts  had  swung  their 
searchlights  over  the  Lower  Bay  again,  and  the 
red  signals  continued  incessantly.  After  a  lo-min- 
utes'  wait  the  searchlights  of  the  forts  swung  back 
into  the  Upper  Bay,  and  were  waved  up  and  down, 
and  the  St.  Paul  replied.  The  Yankee  signaled 
"Good  voyage,"  and  her  searchlight  took  up  the 
St.  Paul's  stern.  The  St.  Paul  threw  her  search- 
Hght  directly  ahead,  and  the  two  lights  on  the  forts 
v.'ere  thrown  upon  her  sides.  Thus,  in  a  blaze  of 
light,  which  illumined  the  whole  lower  part  of 
the  Upper  Bay,  the  big  steamer  started  to  move 
again,  swung  into  the  channel  and  headed  for  the 
Narrows.  As  she  passed  the  forts  her  big  light 
swung  in  a  circle,  and  the  forts  replied.  The 
Yankee's  light  shot  straight  up  into  the  air,  and 
began  to  flash  a  parting  signal.-  As  the  St.  Paul 
was  swinging  under  the  guns  to  take  the  channel 
toward  Sandy  Hook  the  bombs  at  Manhattan  Beach 
began  to  thunder,  and,  firing  as  they  did,  it  seemed 
as  if  they  were  giving  a  salute.  Once  through  the 
Narrows  the  big  light  on  Sandy  Hook  picked' up 
the  cruiser,  and  with  that  on  her  bow  and  the  Hghts 
of  the  inner  forts  astern,  the  St.  Paul  made  her 
way  down  through  the  channel.  It  was  one  of  the 
prettiest  sights   ever  witnessed   in   the   bay. 

Removal  of  Harbor  Mines. — Now  that  the 
danger  of  bombardment  from  Spanish  warships 
has  been  removed,  at  least  a  portion  of  the  mines 
protecting  the  Atlantic  harbors  will  be  removed. 
The  work  is  under  way  at  New  York,  but  it  niust 
be  done  slowly  and  cautiously.  It  is  impossible 
to  say  how  long  It  will  be  before  all  the  mines  will 
be  removed.  The  United  States  army  engineers 
began  laving  mines  in  New  York  harbor  late  in 
April,  and  it  was  not  until  the  last  of  May  that  all 
of  them  were  in  their  places.  It  is  estimated  that 
it  took  six  weeks  to  plant  the  mines.  One  of  the 
engineers  said  that  it  was  more  dangerous  to  take 
up  the  mines  than  to  put  them  down.  There  were 
less  chances  of  exploding  the  mines  in  putting  them 
down,  because  then  the  wires  were  new  and  not 
tangled;  but  when  they  had  to  be  taken  up  some 


of  the  wires  were  twisted,  and  it  worried  the  men 
a  great  deal  trying  to  discover  the  proper  wires. 
For  that  reason  the  men  might  be  as  long  in  taking 
up  the  mines  as  ihc-y  were  in  putting  them  down. 
All  of  the  mines  and  torpedoes  that  are  found  to 
be  in  good  condition  will  be  put  in  storage  so  that 
ihcy  may  be  put  down  again  quickly  should  any 
such  necessity  arise.  The  men  have  instructions  to 
blow  up  any  torpedoes  or  mines  which  they  do  not 
think  it  safe  to  handle,  but  as  there  have  been  no 
violations  of  the  harbor  regulations  lately  by  steam 
or  sailing  craft,  it  is  expected  that  nearly  every  mine 
will  be  found  "in  good  condition.  It  is  intended 
that  the  auxiliary  appliances  shall  remain  in  position 
and  that  there  shall  be  ready  at  each  harbor  the 
necessary  mine  cases,  explosives,  etc.,  so  that  mines 
to  replace  those  lemoved  can  be  laid  immediately 
upon  receipt  of  telegraphic  instructions.  In  firing  the 
mines  the  engineer  officer  in  charge  is  requested  to 
personally  superintend  the  operation  and  to  care- 
fully observe  the  result  in  each  case,  so  that  the 
information  gained,  which  will  be  of  great  value  in 
future  operations,  may  be  carefully  collated  in  the 
interest  of  the  science  of  war. 

The  Scientific  American  states  that  during  the 
thunder-storm  of  June  28th  a  bolt  of  lightning  struck 
the  switchboard  at  Fort  Washington,  which  controls 
the  mines  in  the  Potomac  River,  exploding  three 
of  the  mines  and  damaging  the  system.  The  mine, 
were  intended  as  a  protection  to  the  capital.  The 
explosions  were  wllnesed  by  a  number  of  persons 
on  shore  and  In  boats,  and  the  exhibition  left  no 
doubt  as  to  the  fate  of  any  boat  which  may  be  near 
the  mines  when  they  are  exploded.  An  investiga- 
tion was  at  once  begun  to  ascertain  the  extent  of 
the  damage. 

War  Tax  on  Telegrams.— Mr.  N.  B.  Scott,  the 
commissioner  of  internal  revenue,  in  a  letter  to  the 
Western  Union  company,  says  that  the  sender  must 
provide  the  stamp  for  a  telegram  under  the  new 
law.  He  adds  that  the  exemption  of  messages  of 
the  officials  and  employes  of  railroad  companies,  as 
provided  in  section  18,  is  strictly  limited  to  the 
transmission  of  those  messages  between  stations  on 
the  respective  systems  of  railroads  of  the  railroad 
companies.  All  dispatches  or  messages  of  railroad 
officials  and  employes  sent  from  railroad  stations 
on  their  respective  railroads,  and  destined  for  places 
beyond  their  respective  railroads,  must  be  stamped 
by  their  makers,  signers  or  issuers  in  accordance 
with  section  7. 

Another  ruling  has  been  made  by  the  same  au- 
thority regarding  the  use  of  leased  telegraph  wires. 
He  holds  that  messages  transmitted  over  a  wire 
leased  to  any  person,  firm  or  corporation,  over 
which  the  telegraph  company  exercises  no  con- 
tiol,  relating  exclusively  to  the  business  of  the 
lessee,  and  for  which  no  charge  is  made,  are  not 
required  to  be  stamped.  This  ruling  affects  rail- 
road companies,  brokers  and  business  men  operat- 
ing leased  wires,  and  newspapers  who  lease  wires 
for  the  transmission  of  news. 

However,  it  is  possible  that  the  Illinois  Manu- 
facturers' association  may  try  conclusions  with  the 
telegraph  companies.  A  test  case  may  be  brought 
against  them  to  decide  whether  the  companies  or 
the  customers  be  required  to  furnish  the  revenue 
stamps  affixed  to  telegrams. 

Flag  Raising  at  Fort  Wayne.— What  is  said  to 
be  the  largest  flag  in  the  state  of  Indiana  was  raised 
in  the  presence  of  a  great  concourse  of  spectators 
over  the  works  of  the  Fort  Wayne  Electric  corpora- 
tion on  July  i6th.  There  was  a  searchlight  displa}-, 
and  on  an  arch  connecting  the  office  and  factory 
buildings  the  words  "Fort  Wayne"  were  shown  in 
large  letters  of  incandescent  lamps.  When  the  flag 
was  actually  hoisted  the  strong  light  of  two  search- 
lights was  thrown  upon  it.  The  flag  and  a  sur- 
mounting eagle  were  presented  to  Mr.  McDonald 
by  the  employes  of  the  company.  Mr.  McDonald 
was  unavoidably  detained  in  the  East,  however,  and 
Mr.  J.  J.  Wood,  the  electrician  of  the  company,  ac- 
cepted the  flag  in  his  behalf.  Mr.  E.  A.  Barnes,  the 
acting  superintendent,  made  a  presentation  speech. 
Judge  R.  S.  Taylor  made  an  address,  and  there  were 
patriotic  music  and  cheers  and  fireworks. 

The  equipment,  as  described  by  the  Fort  Wayne 
Gazette,  is  erected  on  the  northwest  corner  of  the 
factory,  where  the  walls  are  of  sufficient  strength 
to  withstand  the  strain.  The  pole,  eagle  and  flag, 
mounted  in  position,  have  an  aggregate  w^eight  of 
3,500  pounds.  The  pole  is  clamped  to  the  corner  of 
the  building  with  heavy  wrought-iron  clamps,  and 
its  construction  is  unique,  the  center  beins:  com- 
posed of  wrought-iron  pipe  varying  from  4^  Inches 
In  diameter  at  the  base  to  i  5-16  inches  in  diameter 
at  the  top.  This  pipe  not  only  acts  as  the  back- 
bone of  the  pole,  but  at  Its  lower  end  is  connected 
to  earth  so  as  to  fo.rm  a  lightning  rod.  Running 
through  it  are  the  copper  conductors  which  fur- 
nish current  to  the  lights  suspended  from  the  eagle's 
beak.  The  pipe  is  covered  by  segmental  pieces  of 
wood  which  are  held  in  position  by  a  serving  of 
iron  wire  wound  spirally  over  them.  These,  In 
turn,  are  covered  by  other  segments  of  wood  which 
form  the  outside  of  the  pole.  These  are  held  in 
position  with  wire  nails  and  screws,  and  after  trim- 
ming to  the  finished  size,  13  inches  square  at  the 
base  to  six  inches  In  diameter  at  the  top,  are  again 
W'ound  with  galvanized  steel  wire  three-sixteenths 
inch  in  diameter  with  a  terisile  strength  of  2,000 
pounds.     From  this  construction  it  will  be  seen  that 
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the  pole  is  not  only  exceedingly  strong  but  very  pli- 
able, and  could  be  bent  like  a  bow  without  any  danger 
of  breaking.  It  extends  above  the  building  102  feet 
in  the  clear,  no  guy  wires  or  additional  supports 
being  needed.  The  golden  eagle  which  surmounts 
the  pole  stands  on  a  12-inch  sphere  and  holds  m  its 
beak  a  six-inch  golden  ball  from  which  project  the 
national  colors  composed  of  three  red.  white  and 
blue  50-candle  power  electric  lamps.  The  eagle  and 
its  equipment  weigh  50  pounds  and  stand  six  feet 
high.  The  emblem  has  a  spread  of  six  feet  six 
inches  from  tip  to  tip.  and  stands  150  feet  above 
the  sidewalk.  The  flag  is  54  feet  six  inches  long 
and  22  feet  six  inches  wide.  The  stripes  are  each 
two  feet  six  inches  wide,  while  the  total  weight,  of 
bunting  used  in  its  construction  is  60  pounds. 

The  Signal  Service.— Capt.  J.  W.  McConnell  of 
Chicago  has  been  made  the  captain  of  the  company 
of  regular  signal  men  formerly  commanded  by 
Major  Glassford,  who  is  now  the  chief  officer  of  the 
entire  signal  corps  at  Camp  Thomas.  This  transfer 
leaves  Captain  Inman  of  Springfield  in  charge  of 
the  Illinois  contingent,  and  makes  a  distinct  pro- 
motion for  both  the  Illinois  men.  The  following 
first-class  privates  in  the  Signal  Corps  from  Illinois 
have  been  promoted:  To  be  first-class  sergeants, 
A  H  McNeil,  S.W.Wooster,  John  S.Cessna  and  C. 
S.'  Hotchkiss;  to  be  sergeants,  D.  F.  Delahunt,  J.  \y. 
Konigsmark.  D.  N.  Williams.  C.  E.  Sherwood,  O.  A. 
Phelps,  John  M.  Scott,  Harry  S.  Deacon,  J.  H. 
Irwin  and  Frank  I.  Guest:  to  be  corporals,  R.  S. 
Gill  A.  R.  Hutchinson,  W.  F.  Otto,  J.  J.  McClure, 
P  A.  Johnson,  E.  O.  Baker,  J.  W.  Labertow, 
Thomas  Best  and  A.  L.  Farankinburger.  The 
heliograph  practice  of  the  men  at  Chickamauga  has 
been  especially  satisfactory.  Major  Glassford  some 
time  ago  demonstrated  that  heliograph  telegraph- 
ing could  be  made  successful  at  a  distance  of  183 
miles.  It  consists  in  focusing  the  rays  of  the  sun 
on  a  given  point,  much  after  the  manner  of  using  a 
searchlight,  only  with  the  heliograph  French  plate 
mirrors  are  used.  Then  with  a  shutter  the  sun's  rays 
are  cut  off  and  projected,  and  the  receiving  station 
takes  the  message  by  dots  and  dashes  just  as  a  tele- 
grapher does.  The  men  have  become  as  proficient 
in  this  branch  of  the  service  as  they  have  with  the 
wig-wag  flags,  and  can  talk  to  one  another  by  the 
flash  system  almost  as  fast  as  men  do  by  modern 
telegraphy. 

Good  Work  of  the  Floating  machine  Shop. — 
The  steamer  Vulcan  of  the  navy,  fitted  out  as  a 
repair  ship  by  Engineer-in-Chie£  Melville,  has  al- 
ready proven  invaluable  to  the  large  squadron  in 
Cuban  waters,  operating  far  from  a  naval  base, 
where  repairing  would  be  impossible,  except  in  the 
case  of  exceedingly  slight  injuries.  It  is  now 
clearly  shown  that  had  not  this  vessel  been  promptly 
sent  to  Santiago  a  number  of  warships  would  have 
had  to  continue  in  crippled  condition  or  been  re- 
turned to  the  United  States  to  put  in  good  order. 
A  letter  received  i-ecently  from  Chief  Engineer 
Chasmar  of  the  Vulcan,  dated  Guantanamo,  July 
5th.  declares  the  Vulcan  is  thoroughly  appreciated 
in  the  squadron  and  is  doing  great  work.  Twelve 
ships  have  already  made  use  of  her  facilities  for 
repairs  to  their  machinery,  and  several  of  them  re- 
ceived new  steam  pipes  in  place  of  the  old  ones  that 
had  been  shot  away.  The  Vulcan  has  not  been 
limited,  however,  to  steam  engineering  affairs  alone, 
but  has  been  used  for  ordnance  and  construction 
w^ork.  She  has  remedied  the  damages  to  the  hull 
of  Commodore  Watson's  flagship,  the  Newark, 
caused  bv  collision  with  the  Dolphin,  and  among 
other  odd  jobs  two  shafts  for  six-inch  gun  mounts, 
essential  to  the  use  of  those  weapons,  have  been 
made  in  her  shops.  The  Vulcan  has  blacksmithing, 
machine-shop,  boiler-making  and  other  complete 
outfits  aboard  that  permit  work  of  any  reasonable 
magnitude  to  be  undertaken,  superior  to  the  ca- 
pacity of  shops  at  many  small  ports  and  surpassed 
alone  by  the  larger  navy  yards. 

Miscellaneous  Notes. — Theodore  W.  Miller  of 
Company  D,  Rough  Riders,  who  was  killed  at  San- 
tiago, was  a  brother  of  Mrs.  Thomas  A.  Edison  of 
Orange,  N.  J.,  the  wife  of  the  inventor.  He  was 
only  23  years  old  and  the  son  of  Lewis  Miller  of 
Chautauqua  fame. 

A  new  government  cable  has  been  laid  between 
Rock  Island  and  Narragansett  Pier.  The  cable  was 
laid  by  order  of  Secretary  of  War  Alger,  and  at  Nar- 
ragansett connects  with  the  Providence  Telephone 
company's  line,  thus  giving  direct  long-distance 
communication  from  Block  Island  to  New  York 
and  Washington.  While  it  will  be  open  for  public 
service,  primarily  it  will  be  used  for  the  government 
signal  service,  and  for  the  first  time  will  establish 
direct  connection  w'ith  the  signal-service  stations 
along  that  coast. 

A  dispatch  sent  from  Tampa  last  week  stated  that 
a  gas  plant  was  being  completed  by  the  government 
there.  The  work  is  in  charge  of  Major  Reber,  who 
is  attached  to  the  Signal  Corps.  Gas  will  be  made 
in  Tampa  and  placed  in  cylinders  and  sent  to  Cuba 
for  use  in  the  balloons,  it  having  been  determined 
that  this  can  be  done  better  than  by  taking  the  gas 
plant  to  Cuba.  Besides  the  big  30-foot  observa- 
tion balloon  a  number  of  small  balloons  are  to  be 
sent  to  the  army.  These  are  not  for  observation, 
but  for  signaling. 

W"hile  in  Tampa  last  week  General  Greely,  chief 
signal  officer  of  the  armj',  inspected  the  work  of  the 
Signal  Corps  attached  to  the  Fourth  Army  Corps 
and  expressed  himself  as  highly  pleased  with   the 
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work  of  the  officers  and  men.  He  had  nothing 
save  commendation  for  Captain  Jasper  E.  Brady, 
who  has  filled  the  somewhat  thankless  position  of 
censor  for  the  last  two  months,  and  incidentally  he 
announced  that  the  censorship  would  be  relaxed  at 
once  so  that  it  will  be  possible  for  newspaper  cor- 
respondents to  send  reports  of  everything  that  has 
occurred.  Only  the  future  movement  of  troops  and 
warships  and  criticisms  of  the  government  and  army 
and  navv  officials  will  hereafter  be  prohibited. 

In  one  of  the  blockhouses  on  the  ridge  between 
Baiquiri  and  Santiago  the  invading  Americans  found 
a  telephone.  It  was  still  in  working  order,  so  far 
as  the  battery  was  concerned,  but  the  humorists 
who  sought  to  call  up  Santiago  could  get  no  re- 
sponse to  their  repeated  ringing  of  the  bell.  This 
telephone  line  between  Baiquiri  and  Santiago,  like 
the  water  supply  of  these  small  outlying  Jowns,  is 
a  result  of  the  presence  of  American  cornpanies  at 
the  mining  towns  of  Baiquiri  and  Juragua,  whence 
iron  ore  is  exported. 

"We  read  with  much  gratification  that  'the  last 
cable  connecting  Santiago  with  the  outside  world' 
has  been  cut  again,"  says  the  Chicago  Chronicle,  and 
it  adds:  ".As  we  remember  it  this  is  the  1.787th  time 
the  feat  has  been  performed  and  the  fact  bears  high 
testimony  to  the  activity  of  our  small  cruisers.  To 
pick  up  and  cut  four  or  five  times  a  day  a  cable 
which  promptly  reunites  itself  is  a  job  which  re- 
quires patience  and  good  temper.  Yet  none  of  our 
mosquito  fleet  commanders-  has  shrunk  from  the 
task.  When  other  business — in  the  line  of  bombard- 
ing batteries  or  knocking  down  blockhouses — has 
been  dull  the  Winslow  or  the  Hornet  or  the  Wampa- 
tuck  would  steam  in  shore  and  cut  'the  last  cable'  in 
a  few  places.  And  within  five  minutes  Brother 
Linares  would  be  ticking  away  to  Mr.  Sagasta — 
over  that  same  cable — an  account  of  another  glo- 
rious victory  over  the  Yankee  pigs.  It  is  a  good 
thing  that  this  cable  has  been  cut  again  and  we 
hope  that  our  bluejackets  will  keep  on  cutting  it. 
-A  cable  which  persists  in  working  after  it  has  been 
cut  up  into  three-foot  sections  is  clearly  contraband 
of  war  and  deserving  of  no  consideration.  Let  the 
chopping  proceeded  with  unabated  vigor. 
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Columbia  Machine  Works  for  infringing  on  the  Van 
Depoele  patent  No.  424,695,  entitled  ''Improvements 
in  Suspended  Switches  and  Traveling  Contacts  for 
Electric  Railways."  This  patent  w-as  upheld  by 
Judge  Wallace  in  1896,  in  the  suit  brought  by  the 
Thomson-Houston  Electric  company  against  the 
Elmira  and  Horseheads   Railway  company. 


Electric  Railway  Litigation. 

The  Walker  company  asserts  that  its  present 
method  of  motor  suspension  for  electric-railway  cars 
is  not  the  same  as  that  adjudged  to  be  an  infringe- 
ment of  the  Sprague  motor-suspension  patent  by  the 
United  States  Circuit  Court  of  Appeals.  It  has  issued 
a  circular  illustrating  its  present  method  of  motor 
suspension  and  also  the  principle  of  the  Sprague 
ipethod.  This  circular  was  issued  ^n  answ-er  to  a 
circular  letter  of  the  General  Electric  company  con- 
taining these  statements: 

''In  pursuance  of  the  decision  of  the  court,  from 
which  no  appeal  can  be  taken,  the  Walker  coinpany 
is  now  under  injunction,  by  the  terms  of  which  it  is 
forbidden  from  "directly  or  indirectly,  making  or 
causing  to  be  made,  using  or  causing  to  be  used, 
or  vending  to  others  to  be  used,  or  disposing  of  in 
any  way  any  apparatus  or  structure  containing  or 
embodying  the  subject  matter  of  the  combination' 
of  the  second  and  sixth  claims  of  the  Sprague  patent 
No.  324.892,  or  either  of  those  claims,  which  are 
as  follow^s: 

■  '2.  The  combination  of  the  wdieeled  vehicle  and 
an  electro-dynamic  motor  mounted  upon  and  pro- 
pelling the  same,  the  field  magnet  of  said  motor 
being  sleeved  upon  an  axle  of  the  vehicle  at  one  end, 
and  supported  by  flexible  connections  from  the  body 
of  the  vehicle  at  the  other  end,  substantially  as  set 
forth. 

"  '6.  The  combination  with  a  wheeled  vehicle 
supported  upon  its  axles  by  springs,  of  an  electro- 
dynamic  motor  flexibly  supported  from  such  vehicle 
and  centered  upon  the  driving  axle  thereof,  sub- 
stantially as  set  forth.'  " 

The  Walker  company  contends  that,  according  to 
the  specifications  of  the  Sprague  patent,  the  motor 
was  journaled  to  the  axle  rigidly  and  supported 
on  the  opposite  side  by  spiral  springs  attached  to  a 
cross-bar  resting  on  the  side-bars  of  the  truck.  It 
is  claimed  that  the  present  Walker  suspension  is 
entirely  different,  as  the  motor  itself  is  not  journaled 
to  the  axle,  but  has  its  weight  suspended  directly 
over  the  axle  by  spiral  springs.  It  is  claimed  that 
these  springs  take  up  all  of  the  jar  and  hammer  blow 
exactly  at  the  point  where  it  will  do  the  most  good. 
"The  nose  of  the  Walker  motor  at  that  side  of  the 
motor  farthest  from  the  axle,"  explains  the  com- 
pany, ''is  supported  rigidly  upon  a  cross-bar  which 
is  attached  to  the  side  bar  of  the  truck.  "This  rigid 
suspension  is  of  great  value,  as  it  keeps  the  motor 
from  rapidly  oscillating  up  and  down  during  the 
acceleration  and  braking  of  the  car.  One  of  the 
niain  objects  of  this  method  of  suspension  is  to  pre- 
■\'ent  this  oscillation,  which  so  often  breaks  and 
wears  out  the  cables  passing  from  the  car  body  to 
the  motor." 

It  is  claimed  to  be  the  opinion  of  "the  most 
learned  patent  counsel  of  this  country"  that  this 
form  of  suspension  does  not  infringe  any  of  the 
patents  controlled  by  the  General  Electric  company. 
This  is,  of  course,  the  important  point,  and  it  is 
one  of  much  interest  to  the  electric-railway  com- 
panies of  the  country. 


Bourgogne  Victims. 

Mr.  and  Mrs.  Anthony  Pollock,  the  patent  attor- 
ney and  his  wife  of  Washington,  who  were  victims 
of  the  Bourgogne  disaster  last  week,  left  an  estate 
valued  at  nearly  $750,000.  The  greater  part  of  it 
goes  to  Mrs.  Pollock's  nieces  in  Paris,  whom  the 
Pollocks  were  on  their  way  to  visit  when  the  ship 
was  lost.  A  number  of  bequests  to  personal  friends 
were  made  in  the  will.  Mr.  Pollock  was  the  oldest 
patent  attorney  in  Washington,  and  was  recognized 
as  a  leader  of  that  branch  of  the  bar.  He  repre- 
sented before  the  Patent  Office  several  of  the  largest 
corporations  in  t'ne  country,  and  had  been  associ- 
ated wath  many  of  the  most  notable  patents  that 
have  been  issued  during  the  present  generation, 
particularly  in  electricity.  He  filed  the  original 
application  for  the  telephone,  and  had  been  a  valued 
adviser  of  the  Bell  company  through  all  the 
litigation  in  which  it  has  been  involved.  He  was 
also  the  attorney  for  the  graphophone.  Mr.  and 
Mrs.  Pollock  belonged  to  the  most  exclusive  Wash- 
ington society,  and  their  residence  w'as  one  of  the 
finest  in  the  city.  No  family  at  the  capital  enter- 
tained more  extensively  or  elegantly.  Mr.  and  Mrs. 
Pollock  had  no  cliildren.  Their  nearest  heirs  were 
Mrs.  Pollock's  nieces  in  Paris,  whom  they  were  in  the 
habit  of  visiting  every  summer.  They  had  crossed 
the  ocean  on  the  French  line  every  year  as  long  as  any 
of  their  friends  can  remember.  According  to  Will- 
iam E.  Curtis,  the  Washington  correspondent  o\ 
the  Chicago  Record,  the  only  information  that  has 
been  received  of  their  fate  came  from  one  of  the 
first-cabin  waiters,  who  was  saved  from  the  wreck 
and  was  seen  in  New-  York  the  other  day  by  Mr. 
Pollock's  partner.  He  reports  that  shortly  after 
the  collision  he  saw  Mr.  and  Mrs.  Pollock  coming 
up  the  main  companionway  of  .the  steamer  with 
life  preservers  strapped  around  them.  Mrs.  Pollock 
was  very  pale  and  her  husband  was  trying  to  quiet 
her  alarm.  He  heard  the  captain  give  them  an 
assurance  that  the  vessel  was  in  no  inmmediate 
danger  and  w^ould  certainly  remain  above  water 
until  he  could  reach  Cape  Sable,  which,  he  said, 
was  60  miles  away.  Mr.  and  Mrs.  Pollock  accepted 
Ihis  assurance  in  good  faith,  and  when  last  seen 
were  standing  wdth  their  backs  against  the  pilot 
house  watching  the  struggles  of  the  other  passen- 
gers to  reach  the  boats.  Shortly  afterward  the 
w^aiter  says  a  heavy  wave  swept  over  the  bows  of 
the  vessel  and  probably  carried  Mr,  and  Mrs.  Pol- 
lock overboard. 

E.  A.  Angell  of  Cleveland  was  another  victhn 
of  the  Bourgogne  disaster.  Mr.  Angell  was  a  pat- 
ent attorney  of  standing  in  his  profession,  and  only 
a  few  weeks  ago  was  taking  testimony  in  Chicago 
in  the  patent  suit  of  the  Western  Electric  company 
against  tiie  Williams-.\bbott  Electric  company'  of 
Cleveland.  Mr.  Angell  represented  the  defendant, 
which  is  charged  with  infringing  the  patent  on  the 
Gray  automatic  cut-out  for  telephone  call  boxes. 
While  in  Chicago  Mr.  Angell  spoke  with  enthu- 
siasm of  his  coming  vacation  trip  abroad.  He  w'as 
going  to  meet  his  wife  and  children  in  Europe,  but 
he  met  death  instead.  Mr.  Angell  graduated  from 
Harvard  in  1S73  and  was  a  classmate  of  the  late 
Henry  B.  Stone,  for  several  years  the  representative 
Bell  telephone  man  of  the  West.  F.  P.  Fish,  the 
distinguished  patent  lawyer,  was  in  college  with 
Mr.  Angell,  graduating  a  year  later.  Mr.  Angell 
studied  law%  w^as  admitted  to  the  bar  and  engaged 
in  genera!  practice.  Of  late  years  he  did  consider- 
able patent  w-ork^ 


Failure  of  Edward  Baggott. 

Edward  Baggott,  the  plumber  and  gasfitter  of 
Chicago,  confessed  judgment  last  week  before  Judge 
Gibbons  for  $22,243.  principal  and  interest  on  four 
notes  for  $5,000  each  in  favor  of  the  L.  Wolff  Manu- 
facturing company  and  secured  by  a  trust  deed  given 
to  John  Lewson.  The  levy  was  made  upon  stock 
at  163  and  171  Adams  street  and  228  shares  of  Chi- 
cago General  Fixture  company's  stock,  valued  at 
22.800.  Mr.  Baggott  made  a  voluntary  assignment 
to  the  American  Trust  and  Savings  Bank  as  as- 
signee. The  assets  are  estimated  at  $300,000  and 
liabilities  at  $125,000,  including  the  notes  on  wdtich 
judgment  was  confessed.  The  preponderance  of 
assets  over  liabilities  is  admitted,  and  slow  collec- 
tions is  the  only  reason  given  for  the  collapse.  Mr. 
Baggott  is  favorably  known  among  the  electrical 
men  of  Chicago  and  throughout  the  XVest,  as  he  has 
been  a  dealer  in  electric  fixtures  on  an  extensive 
scale. 


The  General  Electric  company  calls  attention  to 
the  fact  that  decree  and  injunction  have  issued 
against  John   G.   Buehler,   Frank  H.   Piatt  and  the 


Suburban  Electric  Road. 

Within  a  year  it  is  proposed  to  build  and  op- 
erate a  trolley  line  between  the  western  limits  of 
Chicago  and  the  village  of  Ri\'er  Grove.  The  new 
road  will  be  10  miles  long  and  the  company  wdll  be 
known  as  the  Northern  Electric  Railway  company. 
The  county  board  was  asked  last  Monday  for  a  56- 
year  franchise  for  the  road.  The  new  road,  it  is 
said,  will  be  a  part  of  the  Yerkes  system.  It  is 
probable  that  the  Grand  avenue  line  will  be  ex- 
tended to  meet  the   River   Grove  road. 
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CORRESPONDENCE. 

New  York  Notes. 

New  York,  July  18. — The  old  subject  of  the  over- 
crowding of  street  cars  is  up  again,  and  Mr.  Christ- 
man  has  introduced  an  ordinance  in  the  City  Council 
limiting  the  legal  carrying  capacity  of  a  street  car 
to  its  seating  capacity.     President  Vreeland  of  the 
Metropolitan  company,  in  an  interview  on  the  sub- 
ject, takes  a  sensible  view  of  the  matter,  and  says 
that  if  the  public  will  accept  the  change  his  com- 
pany  will   gladly    do    so.     He   points   out   that   the 
present  unsatisfactory  state  of  affairs  is  due  to  the 
topography  of  Manhattan  Island  and  says,  in  effect, 
that  the  remedy  proposed  is  worse  than  t!ie  disease, 
as  would  soon  be  discovered  during  the  rush  hours 
on   a   stormy    night   if   passengers    were    compelled 
to    stand   on    street    corners   and   watch    ]ierhaps    a 
dozen  cars  go  by  bearing  the  "Full"  placard.     Peo- 
ple would  prefer  some  discomfort  inside  the  cars  to 
the    greater    discomfort     and     delay     outside.     Mr. 
Vreeland  states  that  in  Broadway,  in  the  busy  part 
of  the  day,  cars  are  run  on  a  six-second  headway 
and  that  it  is  impossible  to  run  cars  closer  together. 
He  puts  the  case  very  clearly,  and  I  regret  that  his 
interview  is  too  long  to  quote  entire.     One  extract 
must  suffice:     "A  inonth   ago   I   issued    an    order 
which  is  still  in  force,  instructing  conduclors  when 
the  car  was  full  to  take  no  more  passenger  aboard. 
What  was  the  result?     Magistrate  Meade,  from  the 
bench,  and  numerous  editorials  in  the  leading  news- 
papers,  have  abused   us  because  conductors,   when 
their  cars  were  full,  would  not  stop  when  signaled 
by  passengers.     Then,    again,    when    the     cars     are 
obliged  to  stop  to  let  passengers  off,  other  people 
seize   the    opportunity    to   push    themselves    aboard 
when  it  is  perfectly  apparent  to  them  that  there  is 
only  standing  room.     What  is  the  conductor  to  do 
in  such  a  case.'     Now  in  those  cities  in  Europe  where 
a  car  or  a  bus  is  restricted  to  carrying  only  so  many 
persons  as  can  be  comfortably  seated,  the  law  im- 
poses an  obligation  upon  the  passenger  as  well  as 
the  company.     A  person  is  obliged,  under  penalty 
of  a  fine,  to  take  his  turn,  .and  is   not  allowed   to 
push  his  way  into  a  vehicle  that  already  has  its  seats 
filled.      Apparently     Mr.      Christman's     lesolution 
places  no   such  duty  on  the  passenger.     It  merely 
provides  that  if  a  passengger  cannot  get  a  seat  he 
shall  not  pay  his  fare — in   other  words,   he   gets   a 
free  ride.    This   will   encourage    him,    rathet;    than 
deter   hiin.    from   mounting   a   car   that   exhibits    a 
notice  stating  that  it  is  full.     A  conductor  could  not 
be  expected  to  throw  all  the  passengers  off  a  car 
who  could  not  find  seats,  and  certainly  in  the  case 
of  open  cars  it  would  be  impossible  to  prevent  peo- 
ple from  climbing  aboard.     Let  Mr.  Christman  place 
some  of  the  obligation  of  carrying  out  this  law  upon 
the  passengers,  and  we  shall  be  satisfied.    I  confess 
I  can  see  no  adequate  remedy  to  do  away  with  the 
overcrowding,  but  if  Mr.  Christman  or  anyone  else 
can  suggest  one  that  will  be  effective  and  practicable 
this  company  is  ready  to  act  on  it.     I  think  that  the 
congestion  of  the  Broadway  traffic  will  be  consider- 
ably lessened  when   the   new   electric    lines    along 
Sixth  and  Eighth  avenues  are  completed.     We  ex- 
pect to  have  them  both  in  operation  from  the  Astor 
House  to  Harlem  by  September  15th." 

By  an  arrangement  between  Comptroller  Coler 
and  the  Jamaica  Electric  Light  company  the  street 
I'ghts  in  that  suburb  are  again  illutninating  the 
highways.  The  bills  of  the  company  will  be  paid. 
The  house  of  George  Moran  on  Sixth  street, 
Greenport,  Long  Island,  was  struck  by  lightning  in 
a  heavy  storm  a  few  days  ago.  Mrs.  Moran  was 
alone  in  the  house  at  the  time,  and  was  made  par- 
tially unconscious.  The  building  was  badly  shat- 
tered. A  bolt  that  struck  the  piazza  tore  away  one 
of  the  pillars,  and  entered  the  bedroom  through 
the  side  of  the  house,  tearing  away  the  clapboards. 
A  bedstead  was  demolished,  and  the  plaster  from  the 
wall  lay  in  heaps  about  the  room.  Another  bolt 
struck  one  of  the  poles  of  the  New  York  and  New 
Jersey  Telephone  coinoany,  in  the  yard,  and  com- 
pletely splintered  it.  George  Cleaves,  surveyor  of 
the  port,  was  writing  in  his  ofifice  in  Main  street 
when  the  storm  broke  out.  and  received  a  slight 
shock.  The  wires  of  the  telephone  company  were 
useless  for  some  time  after  the  storm,  and  com- 
munication with  outside  villages  was  cut  off. 

M.   S. 


PERSONAL. 

H.  L.  Edgar  of  Boston  has  been  in  Chicago  sev- 
eral days. 

Luther  Stieringer  of  New  York  stooped  in  Chi- 
cago early  in  the  week  on  his  return  from  Yellow- 
stone Park. 

Max  A.  Berg  of  Mansfield,  Ohio,  well  known  to 
many  persons  in  the  electrical  supply  business,  was 
in  Chicago  recently  on  his  vacation. 


ELECTRIC  LIGHTING. 

The  new  arc-lighting  plant  of  the  city  of  Chicago 
at  Rice  and  Lincoln  streets  has  been  put  in  opera- 
tion. It  will  have  an  ultimate  capacity  of  i.ooo  arc 
lamps  of  2,000  nominal  candle  power  each. 

The  lighting  of  the  streets  of  Quito,  Ecuador,  ha.^ 
been  undertaken  by  a  native  company,  and  is  well 
advanced.  A  complete  plant  has  been  brought 
from  the  United  States  to  Ecuador,  with  an  elec- 
trician to  carry  on  the  work. 


WESTERN  ELECTRICIAN. 

ELECTRIC  RAILWAYS. 

A  trial  order  of  12  sets  of  motor  equipments  has 
just  been  placed  with  Messrs.  J.  Stone  &  Co.  of 
Deptford.  England,  by  the  Cape  Government  Rail- 
ways, to  be  followed  by  a  general  introduction  of 
electric-railway  apparatus  should  the  cxpcrimenf 
prove  successful. 
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POWER  TRANSMISSION. 

The  directors  of  the  Nevada  County  Electric 
Power  company  have  called  a  meeting  of  the  stock- 
holders of  the  company  to  be  held  in  the  office 
of  the  company  in  San  Francisco  on  August 
16th  to  consider  the  proposition  of  a  $300,000  six  per 
cent.  30-year  bond  issue.  It  is  proposed  to  re- 
deem the  outstanding  bonded  indebtedness  of  $200,- 
000  out  of  the  proceeds  of  the  sale  of  the  new  bonds, 
applying  the  remaining  $100,000  to  increasing  the 
capacity  of  the  plant.  Increased  business  makes  the 
extension  desirable. 


ELECTRICAL  SECURITIES. 

A  receiver  has  been  appointed  for  the  Staten  Is- 
land Rapid  Transit  Railroad  comi}any. 

The  Detroit  Citizens'  Street  Railway  company 
reports  gross  earnings  in  the  first  six  months  of 
1898  at  $553,974.  and  in  the  first  six  months  of  1897 
at  $510,222,  being  an  increase  of  $43,752. 

The  Metropolitan  Street  Railway  company  of 
Kansas  City  reports  gross  earnings  for  the  first  six 
months  of  1S98  at  $996,700,  as  against  $981,410  in 
the  first  six  months  of  1897.  being  an  increase  of 
$14,290. 

The  New  England  Telephone  and  Telegraph  com- 
pany of  New  York  city  has  filed  a  certificate  of  an 
increase  in  its  capital  stock  from  $12,000,000  to  $15,- 
000,000.  The  debts  and  liabilities  of  the  company 
amount  to  $3,505,404. 

The  assets  of  the  Kings  County  Traction  company 
have  been  sold  at  auction  in  accordance  with  the 
terms  of  an  agreement  entered  into  over  two  years 
ago  between  the  Nassau  Electric  Railroad  company 
and  the  Brooklyn  Traction  company,  and  was  pre- 
liminarv  to  the  winding  up  of  the  traction  com- 
pany affairs.  The  ourchaser  is  D.  E.  H.  Harri- 
nian  for  the  syndicate,  and  the  price  paid  was 
$2,100,000.  '    ' !   f''' 

For  the  quarter  ended  June  30,  i8q8.  the  .gross 
earnings  'of  the  Metropolitan  Street  Railwav  com- 
T^any  were  $"1. 230. 763:  operating  exoenses,  $1,628.- 
6"9:  net  earnings.  .$1,602,104;  fixed  charges.  $i.ioi_.- 
2S0;  surplus,  $500,824:  dividends.  $^75,000:  balance. 
$125,824.  A  meeting  of  the  stockholders  of  the  coni- 
panv  has  been  called  for  August  9th  to  authorize 
the  issue  of  $15, 000. 000, in  new  stock,  of  which  $10.- 
000,000  is  to  be  sold  at  once  to  the  stockholders  at 
par  and  the  other  $5,000,000  will  remain  in  the 
treasury.  The  new  isstie  will  increase  the  capitaliza- 
tion of  the  company  from  $30,000,000  to  $45,000,000. 

The  deal  by  which  the  entire  stock  of  the  Edi- 
son Electric  Illuminating  company  of  "Brooklvn 
is  to  be  bought  by  the  Kings  County  Electric  Light 
and  Powder  company  has  been  finallv  concluded, 
according  to  ad\-ices  from  New  York.  Edison 
stockholders  will  have  the  risht  to  subscribe  for 
2^  per  cent,  additional  stock  at  par  under  the  terms 
of  the  agreement.  The  increased  holdings  are  then 
bought  at  par  by  the  absorbing  coinoanv.  payment 
being  made  in  90-vear  six  per  cent,  inortsrage  bonds, 
secured  by  all  the  Edison  stock,  he'd  in  trust,  a 
junior  lien  on  all  the  property  of  the  Kings  County 
company  and  a  cash  guaranty  fund  of  $1,000,000. 


MISCELLANEOUS. 

Tile  London  General  Omnibus  company  has.  it  is 
stated,  entered  into  a  contract  to  put  400  electric 
omnibuses  on  the  streets  of  London  within  the  next 
few  months. 

It  is  said  Ihat  the  copper  mines  of  Arizona  are 
producinp'  about  g. 500.000  pounds  of  copper  everv 
month.  In  addition  the  mines  of  Globe,  soon  to  be 
reopened,  will  contribtite  about  1.500,000  pounds 
monthly  to  the  output. 


TRADE  NEWS. 

The  Mutual  Electric  comoanv  has  opened  offices 
at  1218  and  121Q  Marquette  building.  Chicago,  to  do 
a  general  electrical  construction  business. 

In  collaboration  the  Baldwin  Locomotive  Works 
and  the  Westinghouse  Electric  and  Manufacturing 
company  have  issued  another  trade  pamphlet — this 
time  on  "Electric  Mine  Haula,ee."  The  electric 
mine  locomotives  turned  out  as  the  joint  product 
of  the  two  companies  are  briefly  but  clearly  de- 
scribed and  illustrated.  It  is  needless  to  sav  that 
apparatus  bearing  the  combined  names  of  Baldwin 
and  Westinghouse  must  have  the  stamp  of  excel- 
lence. ""I  ^'^IT^ 

One  of  the  largest  and  best  equipped  power  build- 
ings in  the  United  States  is  the  Manufacturers' 
building.  Providence,  R.  I.  This  building  has  ac- 
commodations for  upwards  of  60  manufacturing 
concerns,  being  particularly  equipped  with  con- 
^"eniences  for  the  production  of  ieweir}'.  specialties, 
etc.  The  Manufacturers'  Buildinsr  company  has 
just  purchased  a  2=;o-kilowatt  5oo~volt  Westin,ghouse 
ene:ine-type  generator,  to  be  operated  at  100  revo- 
lutions per  minute,  and  driven  by  an  Armington  & 


ims  Corliss  cngmc.  This  generator  will  supply 
owcr  for  the  operation  of  motors  in  the  various 
maiiufacturing  dcparlmcnls  of  the  building  The 
engineering  features  of  this  establishment  are' under 
the  direction  of  Lewis  &  Claflin,  consulting  cnei- 
necrs.  "*       "* 

In  prcsenling  the  1898  edition  of  its  useful  pam- 
phlet. Graphite  as  a  Lubricant,"  the  Joseph  Dixon 
Crucible  company  of  Jersey  City  announces  that  it 
will  send  a  copy  of  the  work  as  well  as  samples  of 
graphite  to  anycmc  interested  in  better  lubrication 
Under  the  heading,  "Lubrication  of  Gas  Engine 
Cylinders,"  it  is  mentioned  that  an  officer  of  the 
Pennsylvania  Railroad  company  used  finely  pulver- 
ized graphite  for  lubricating  a  gas  engine,  with  most 
marked  results  in  the  way  of  better  lubrication— and 
in  the  saving  of  what  would  have  been  in  his  case  a 
$75  expense.  Special  mention  is  made  of  a  hand  oil 
pump.  This  method  of  lubricating  engine  cylinders 
IS  not  new,  but  it  has  been  found  that  a  small  hand 
oil  pump  IS  one  of  the  most  efficient  devices  for  in- 
troducing oil  or  graphite  just  where  it  is  wanted. 

The  electrical  trade  in  general  will  be  interested 
to  know  that  there  has  just  been  organized  in  Cleve- 
land, O.,  a  new  electrical  manufacturing  company 
under  the  title  of  the  Cleveland  Electric  company. 
This  company  was  organized  about  July  1st,  with 
officers  as  follows:  President,  W.  J.  Morgan- 
vice-president,  F.  C.  McMillin;  treasurer,  O.  p! 
Fisher;  secretary,  N.  C.  Stevens;  general  manager 
Frank  A.  Rogers.  The  Cleveland  Electric  com- 
pany IS  capitalized  at  ,$75,000,  and  it  will  manufac- 
ture all  kinds  of  novel  electrical  appliances.  At 
present  the  company  is  marketing:  its  very  ingenious 
automatic  "cut-in  and  cut-out"  time  switch,  an  arc 
cutout  with  many  novel  features,  and  also  qtiick- 
break  knife  switches  and  head  blocks.  The  com- 
pany's factory  and  office  are  located  in  the  Marine 
building,  14  and  16  Middle  street,  Cleveland.  Presi- 
dent W.  J.  Morgan  is  well  known  in  Cleveland  and 
indeed,  throughout  the  United  States,  as  the  presi-^ 
dent  of  the  W.  J.  Morgan  Lithograph  company,  one 
of  the  largest  of  its  kind  in  the  country  Vice- 
president  F.  C.  McMillin  is  one  of  Cleveland's 
well-known  lawyers;  Treasurer  O.  P.  Fisher  is 
also  secretary  and  treasurer  of  the  Garfield  Bank- 
ing company;  Secretary  N.  C.  Stevens  was  formeriy 
connected  with  the  Toledo  Electric  Light  company 
General  Manager  Frank  A.  Rogers  needs  no  in- 
troduction to  electrical  people,  having  been  so  long 
and  favorably  known  throughout  the  United  States 

^f  i?/"^''i'',J"?^'^S?,'',-';''  *'"=  ^"""^  Electric  company 
of  Mansfield,  O.  With  such  a  coterie  of  well-known 
business  men,  to  say  nothing  of  having  the  services 
of  so  experienced  a  man  as  Mr.  Rogers  as  general 
manager,  it  is  apparent  that  the  Cleveland  Electric 
company  starts  under  the  most  favorable  auspices. 

BUSINESS. 

The  system  of  belt  power  transmission  advocated 
by  the  L.,  P.  &  D.  Transmitter  company  of  Mont- 
peher,  Vt.,  is  illustrated  by  a  new  catalogue,  which 
will  be  sent  free  of  charge  to  anyone  interested. 
J.  his  system  is  a  great  space-saver  and  in  many 
cases  IS  very  valuable. 

An  ingenious  mechanical  advertisement,  by  which 
any  patriotic  citizen  can  punch  a  Spanish  face  to 
his  heart's  content,  is  distributed  by  the  National 
Automatic  Fire  Alarm  company  of  618  Gravier 
street.  New  Orleans.  This  company  deals  in  elec- 
trical supplies  of  all  kinds. 

The  Gariock  Packing  company  of  Palmyra,  N.  Y., 
reports  that  many  engineers  complain  to  it  that 
other  manufacturers  imitate  the  Gariock  boxes  and 
labels.  The  Gariock  packings  for  steam,  water,  gas 
and  ammonia  are  put  up  in  boxes  having  a  yellow 
label,  with  a  trademark  printed  in  red. 

•  The  Ball  Engine  company,  Erie.  Pa.,  has  re- 
cently received  orders  for  several  engines  from 
Mexico.  It  is  also  noted  that  the  Adrian  Water 
company,  Adrian,  Mich.,  is  about  to  increase  its 
electric  plant  by  the  addition  of  a  tandem-compound 
engine  now  building  by  the  Ball  company. 

In  addition  to  carrying  a  large  and  well-assorted 
slock  of  the  celebrated  loricated  conduit  for  in- 
terior wiring,  the  Central  Electric  company  of  Chi- 
cago announces  that  it  has  full  and  complete  lines 
of  all  sizes  of  circular-loom  conduit  and  plain  brass 
and  iron-armored  interior  conduit,  and  all  fittings. 

The  American  Circular  Loom  company  (repre- 
sented in  Chicago  by  George  W.  Patterson  at  1539 
Marquette  building)  reports  business  very  good, 
especially  in  the  month  of  June,  while  the  reports  for 
April  and  May  show  double  the  sales  of  the  corre- 
sponding months  of  last  year.  Possibly  some  of  this 
business  is  due  to  the  good  feeling  generated  by 
the  souvenir  pipe  given  out  at  the  National  Electric 
Light  convention.  Owing  to  the  great  demand  for 
the  company's  electroduct  tube  in  the  East,  it  has 
only  lately  been  able  to  spare  any  for  the  western 
market.  The  point  of  special  merit  claimed  for  this 
steel  conduit  is  its  absolute  freedom  from  internal 
scale,  which  is  removed  by  the  process  of  redraw'ing 
or  drawing  down  the  pipe  over  a  die.  This  method 
is  used  only  by  the  Boston  Electroduct  company, 
and  is  a  great  improvement  over  the  pickling  or 
sand-blast  process,  which  never,  it  is  asserted,  re- 
moves all  the  scale,  and  that  remaining  is  apt  to 
come  off  when  rough-braided  wires  "are  drawn  in. 
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leaving  a  spot  which  quickly  rusts  from  condensa- 
tion of  moisture,  soon  ruining  the  insulation  of  the 
wire. 

The  Electric  Appliance  company  has  just  issued 
a  neat  circular  of  electrical  house-goods  specialties 
for  which  it  is  general  western  agent,  giving  par- 
ticular attenlion  to  the  No.xall  annunciator,  show- 


ing in  detail  the  construction  and  operation  of  the 
machine,  etc.  The  Electric  Appliance  company  will 
be  pleased  to  send  a  copy  of  this  special  circular 
and  price-list  to  anyone  in  the  trade  who  has  not 
received  it. 

The    Jandus    enclosed    alternating    arc  lamp    is 
being    largely    ordered    for    central-station    work. 


For  stores,  churches,  halls,  etc.,  it  is  claimed  to  be 
especially  adapted,  as  it  burns  steadily  and  without 
noise  for  a  period  of  80  to  100  hours  w-ithout  trim- 
ming. The  light  is  soft  and  pleasant  to  the  eye. 
The  "Midnight  Sun"  booklet  tells  all  about  it.  The 
Chicago  office  of  the  Jandus  Electric  company  is 
at  75Z  Monadnock  building. 
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607,007.  Apparatus  for  Manufacturing  Ozone. 
Emile  Andreoli,  London,  England.  Appli- 
cation filed  October  15,  1S97. 

An  ozooizer  is  built  up  as  follows  :  An  electrode  consist- 
ing of  a  series  of  metallic  strips  having  serrated  edges, 
the  strips  being  placed  face  to  face  in  a  row,  and  supported 
by  rods  passing  through  and  mechanically  connecting  tbem 
together,  a  dielectric  located  opposite  each  set  of  serrated 
edges,  a  plaie  of  wood  or  similar  non-conductinE  niaterial 
opposite  each  dielectric,  the  plate  of  wood  provided  on  its 
opposite  faces  with  a  thin  metallic  layer  constituting  an 
electrode  of  opposing  polarity  to  thai  first  named,  and  so 
on.  thus  forming  a  series  or  plurality  of  ozonizers  into  a 
compact  structure. 

607,018.  Underground  Electric  Conduit.  Thomas 
Connelly,  Chicago,  111.  Application  filed  No- 
vember 12,   1S97. 

A  conduit  is  composed  of  a  series  of  tubes  laid  coaxially, 
the  tubes  being  chamfered  on  their  ends,  and  an  unbroken, 
corrugated,  metallic  ring  over  the  joints,  for  holding  the 
tubes  in  line. 

607,036.  Electric  Controlling  Apparatus  for  Switch 
Valves.  Elmo  G.  Harris,  Rolla,  Mo.  Appli- 
cation filed  September  25,  1897. 

A  switch  valve  controls  the  admission  and  discharge  of 
water  and  air  to  and  from  the  tank,  oppositely  acting 
solenoids  controlling  the  position  of  the  switch  valve  while 
a  battery  or  other  source  of  electricity  supplies  current 
through  each  of  the  solenoids  to  suitable  contacts  adjacent 
to  the  vessel  or  tank,  and  an  arm  controlled  by  floats  in  the 
vessel  or  tank  engages  one  of  the  contacts  when  the  vessel 
or  tank  is  substantially  empty,  and  the  other  when  it  is 
full. 

607,070.  Electric  Cable  for  Driving  Conveyances. 
Addison  Norman,  Toronto,  Canada.  Applica- 
tion filed  April  19,  1S97. 

An  electric  cable  consisting  of  continuous  positive  and 
negative  conductors,  insulating  material  between  and  sur- 
ronnding  the  conductors,  and  a  switch  for  each  conductor 
attached  to  and  surrounding  the  cable. 

607,078.  Electrode  Plate  of  Electric  Accumulators. 
Paul  F.  Ribbe,  Berlin,  Germany.  Application 
filed  January  25,  1898. 

An  electrode  plate  comprising  a  lead  plate,  having  open- 
ings, the  celluloid  bars  on  each  side  of  the  plate  and  con- 
nected together  through  the  openings  thereof,  the  bars 
having  undercut  edges  and  the  active  material  held  thereby. 
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607,093.  Electrically  Heated  Roll.  Fred  P.  Snow, 
Lynn,  Mass.     Application  filed  May  3,   1897. 

An  annular  core,  wound  with  a  primary  conductor,  and 
contained  in  a  rotary  shell,  which  forms  "the  choking  por- 
tion of  a  secondary  circuit  about  the  same  core. 

607.124.  Automatic  Cutout  for  Secondary  Bat- 
teries. Walter  L.  Negbaur,  Brookline,  Mass. 
Application  filed  February  19,  1S97. 

An  automatic  electric  switch  comprising  a  magnet  core  is 
provided  with  a  non-polarized  armature,  a  working  cir- 
cuit controlled  by  the  armature  and  two  coils  on  the  mag- 
net core  wound  and  connected  to  oppose  each  other,  the 
armature  being  operated  by  the  diftereniial  effect  of  the 
coils. 

607.125.  Method  of  and  Apparatus  for  Generating 
Electricity.  Walter  L.  Negbaur,  Brookline, 
and  Joseph  J.  Feely,  Walpole,  Mass.  Applica- 
tion filed  June  17,  1S97. 

The  method  described  of  generating  by  a  dynamo  elec- 
tricity of  practically  constant  pressure  from  a  source  of 
variable  motion  consists  in  opposing  to  the  generated  volt- 
age an  independent,  steady  voltage,  and  automatically 
keeping  the  difference  between  the  two  voltages  within 
narrow  limits  by  impressing  it  on  a  circuit  of  low  resist- 
ance and  causing  the  resulting  current  to  vary  the  mag- 
netic conductivity  of  a  magnetic  shunt  around  the  armature 
of  the  dynamo. 

607.176.  Electric  Break  for  Induction  Coils. 
Thomas  B.  Kinraide,  Boston,  Mass.  Applica- 
tion filed  February  26,  1S97. 

A  high-speed  break,  comprising  a  coil  and  its  core,  an 
anvil  in  electric  circuit  with  the  coil,  a  standard  support- 
ing the  anvil,  and  a  vibrating  hammer  in  and  interrupting 
the  circuit  and  vibrating  between  the  core  and  anvil,  com- 
bined with  means  to  prevent  compound  vibrations  of  the 
anvil  and  hammer. 

607.177.  Electric  Break  and  Induction  Apparatus. 
Thomas  B.  Kinraide.  Boston,  Mass.  Applica- 
tion filed  July  26,  1897. 

The  method  described  of  operating  an  induction  appa- 
ratus in  a  system  including  the  induction  apparatus,  an  in- 
terrupter, condenser,  and  source  of  eledric  energy,  con- 
sists of  energizing  the  induction  apparatus  from  the  source 
of  energy  in  connection  with  the  condenser,  and  when  the 
wave  is  at  its  extreme  fluctuation,  cutting  out  the  condenser. 

607,185.  Electric  Meter.  William  D.  Marks.  Phila- 
delphia, Pa.  Application  filed  November  4, 
1897. 

A  maximum  load  or  ampere  indicator  co-operating  with 
electric  meters,  comprising  a  shaft,  connections  between 
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the  shaft  and  the  meter  by  which  the  shaft  will  be  tnrned 
in  one  direction  only,  and  a  supplemental  finger  connected 
to  the  shaft  and  co-operattng  with  a  scale. 

607,194.    Trolley.    William  H.  Russell,  Chicago,  111. 
Application  filed  May  24,  1897. 

The  combination  with  a  trolley  arm  or  pole  of  a  base, 
comprising  a  tubular  portion  fitting  over  the  trolley  arm  or 
pole,  a  flaring  portion  extending  from  such  tubular  portion 
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upward  and  outward  and  2  table  at  the  upper  end  thereof, 
and  a  fork  having  a  trolley  wheel  rotatably  mounted  therein, 
such  fork  comprising  a  tubular  portion  fitting  over  the  table 
on  the  base,  a  pivot  extending,  m  a  vertical  plane,  through 
snch  fork  and  base,  an  arm  on  the  under  side  of  the  fork, 
extending  under  the  base,  and  a  spring  on  the  trolley  pole 
engaging  with  such  extension. 


607, 


Apparatus.     Henry    Green,    Hart- 
Application    filed    September  30, 


i2,Z-  X-Ray 
ford.  Conn. 
1896. 

A  fluorescing  lamp  is  located  in  a  circuit  within  a  cabinet 
and  in  juxtaposition  to  the  ray-penetrating  plate;  two 
relatively  shiftable  contact  members  are  located  in  the  cir- 
cuit; coin-controlled  mechanism  for  shifting  the  contact 
members  into  and  out  of  contact  with  each  other:  and  a 
fluoroscope  mounted  on  the  cabinet  and  having  an  X-ray 
penetrating  screen  in  juxtaposition  to  the  ray-penetrating 
plateof  the  cabinet  are  provided. 

607,239.     Telegraph.     Leo     AV.      Hildburgh,     New 
York,  N.  Y.     Application  filed  June  2,  1897. 

.\  main  line  and  a  source  of  alternating  current  are  pro- 
vided, with  means  for  controlling  the  flow  of  the  positive 
and  negative  impulses  from  the  generator  by  short-circuit- 
ing one  set  of  impulses  at  the  time  of  generation  of  either 
set  of  waves,  the  other  set  being  unaffected. 


NO.    607,177. 

607,247.  Electric  Motor.  Warren  S.  Johnson  and 
Henry  Winkenwerder,  Milwaukee,  Wis.  Appli- 
cation filed  November  9,  1S96.  Renewed  June 
4,  1898. 

Claim  is  made  for  the  combination  of  an  electromagnet 
and  armature,  one  of  which  is  capable  of  oscillation  trans- 
versely to  the  lines  of  magnetic  force  passing  through  it, 
a  ratchet  wheel  having  a  rim  of  elastic,  non-sonorous 
material,  and  a  pawl  carried  by  the  oscillatory  part  and 
adapted  to  engage  with  the  rim  and  turn  the  wheel. 

607.250.  Electric  Cutout.  Harry  A.  Lewis,  Nor- 
ristown.  Pa.     Application  filed  July  14,  1897. 

An  electric  cutout  is  provided  with  a  tube,  a  non-con- 
ducting rod  held  removably  in  the  tube,  a  wire  coiled  on 
the  rod,  caps  held  in  the  ends  of  the  rod,  spring-contact 
plates  engaging  thecaps,  and  a  circuit  breaker  operated  by 
the  expansion  of  the  tube. 

607.251.  Fuse  Holder,  Circuit  Breaker  and  Light- 
ning Arrester.  Harry  A.  Lewis,  Norristown. 
Pa.     Application  filed  July  14,  1897. 

The  device  is  provided  with  a  circuit  breaker  comprising 
a  spring-pressed  lever  connected  with  one  end  of  the  line 
wire  and  arranged  for  connection  by  a  fuse  with  the  other 


end  of  the  line  wire,  a  fixed  carbcin  connected  with  the  line 
wire,  a  movable  carbon  carried  by  the  lever,  and  stationar>' 
insulating  material  separating  the  carbons  in  their  normal 
position. 

607,302.  Electric  Locomotion.  Henry  Van  Hoe- 
venbergh.  New  York,  N.  Y.  Application  filed 
November  20,  1896. 

A  current  collector  or  trolley  is  provided  with  means  for 
supporting  it  on  one  conductor  of  a  supply  system,  an  elas- 
tically  yielding  arm  adapted  to  make  contact  with  a  com- 
panion conductor,  and  a  guide  rail  on  the  trolley  frame  to 
force  aside  the  arm  of  a  trolley  on  the  companion  conductor, 
thereby  permitting  the  trolleys  to  pass  one  another. 

607,311.  Electric-current  Controller.  Ernest  E. 
Werner,  Philadelphia,  Pa.  Application  filed 
February  23,   1897. 

Claim  is  made  for  the  combination  of  a  frame,  a  rotatable 
carrier  journaled  in  the  frame,  a  hand  shaft  in  frictional 
contact  with  the  carrier,  a  segment  of  resistance  material 
on  the  carrier,  a  brush  in  contact  with  the  resistance  ma- 
terial, a  hand  or  pointer  adapted  to  turn  with  the  earner 
and  a  dial  fixed  in  relation  to  the  carrier  and  its  hand. 

607,315.  Insulator.  Charles  L.  Wingard,  Walla 
Walla,  Wash.     Application  filed  April  13,  1898. 

An  insulator  is  constructed  of  two  duplicate  sections 
matching  to  form  a  tubular  body,  each  section  having  its 
edges  provided  with  interlocking  shoulders,  and  each  sec- 
tion also  having  a  head  provided  with  a  notch  leading  to 
the  bore  thereof,  through  which  notch  the  conductor  may 
be  passed,  whereby  the  insulator  may  be  placed  on  the 
conductor  after  the  conductor  is  in  place. 

607,343.  Switchboard  and  Alarm  Mechanism. 
John  P.  Conway,  New  York,  N.  Y.  Applica- 
tion filed  May  5,  1897. 

In  an  electric  alarm  mechanism,  the  combination  with 
the  day  and  night  circuits,  the  main  line  being  connected 
with  the  centraI-o£&ce  indicator  and  signaling  devices,  mag- 
nets adjustably  secured  to  the  switchboard  and  in  the  main 
circuit  having  an  armature  lever  adapted  to  engage  with  the 
signaling  devices,  the  signaling  devices  being  provided 
with  independent  circuits,  and  means  for  closing  either  the 
day  or  night  circuits. 
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607.351.  Electric  Railway.  William  W.  Doty,  New 
York,  James  A.  MacKnight,  Mount  Vernon, 
and  Charles  Grauten,  New  York,  N.  Y.  Appli- 
cation filed  January  25,  1897.  Renewed  Decem- 
ber 24,  1897. 

An  electric  railroad  is  provided  with  a  working  conductor 
made  in  sections  insulated  one  from  the  other,  a  solenoid 
for  each  conductor  section  and  having  its  coil  of  wire  con- 
nected with  the  conductor  section  and  with  the  ground,  the 
magnetic  plunger  of  the  solenoid  being  provided  with 
alternately  arranged  sections  of  conducting  and  non-con- 
ducting materials,  sets  of  contact  plates  engaging  the 
plunger  sections,  one  set  of  the  contact  plates  being  in  the 
ground  wire  for  the  preceding  solenoid  and  the  other  set  be- 
ing in  the  wire  for  connecting  the  conductor  section  with  a 
feed  wire. 

607,387.  Trolley  for  Electric  Railways.  Henry  Van 
Hoevenbergh,  New  York,  N.  Y.  Application 
filed  August  31,  1897. 

A  trolley  is  provided  wiih  a  plurality  of  wheels  set  at  an 
angle  to  bear  upon  a  supply  conductor  at  their  peripheries, 
the  wheels  being  mounted  in  a  frame  provided  with  pro- 
jections lying  close  to  their  sides  to  prevent  spreading. 

607,407.  Alarm  System.  Clyde  Coleman,  Chicago, 
111.     Application  filed  October  18,  1897. 

The  circuit  protecting  a  vault  or  other  inclosure  and  ex- 
tending through  separable  door  contacts  is  combined  with 
means  for  varying  the  nature  of  the  circuit  within  the  vault 
at  intervals,  and  a  device  is  provided  responsive  to  a  mo- 
mentary separation  of  the  door  contacts  to  permanently 
change  the  nature  of  the  circuit. 

Reissue. 

11,678.  Electric  Signaling  Mechanism.  Lewis  G. 
Rowand,  Camden,  N.  Y'.  Application  filed  De- 
cember 15,  1897.  Original  No.  593,692,  dated 
November  16,  1897. 

The  first  claim  is  given:  In  combination,  a  main  circuit, 
signaling  devices  on  said  circuit,  a  second  circuit,  receiv- 
ing devices  on  said  circuit,  an  electric  device  on  said  main 
circuit,  a  switch  device  consisting  of  two  members,  con- 
trolling said  second  circuit,  the  first  member  of  which  is 
moved  in  one  direction  by  said  electric  device  when  ener- 
gized, and  means  to  return  said  member  to  Its  initial  posi- 
tion when  said  electric  device  is  de-energized,  and  a  device 
adapted  to  hold  said  second  switch  member  out  of  electric 
connection  with  said  first  switch  member  in  its  movement 
under  the  action  of  the  electric  device. 
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United  States  Government  at  the  Trans- 
Mississippi  and  International 
Exposition. 

By  far  the  most  interesting  collection  of  exhibits 
at  the  Trans-Mississippi  and  International  Exposi- 
tion is  that  contained  in  the  United  States  govern- 
ment building  and  intended  to  illustrate  the  or- 
ganization, operation  and  application  of  the  several 
executive,  judicial  and  legislative  departments,  as 
well  as  as  to  present  a  concise  and  comprehensive 
history  of  the  growth  of  the  nation  and  its  indus- 
trial development.  There  are  several  departments 
that  appeal  directly  to 
electrical  men,  but  there 
is  none  other  tliat  has  the 
peculiar  fascination  exer- 
cised by  the  army  and 
navy  at  this  time.  Of 
course  there  are  many  ap- 
plications of  electricity  il- 
lustrated in  these,  but  the 
most  important  is  that 
relating  to  coast  defenses. 

Electrically       Operated 
Submarine  Mines. 

Ever  since  the  destruc- 
tion of  the  American  bat- 
tleship in  Havana  harbor 
on  the  night  of  February 
15th,  public  interest  has 
been  manifested  in  every- 
thing pertaining  to  the 
construction,  location  and 
operation  of  those  terrible 
engines  of  war  whose  ef- 
fectiveness was  so  thor- 
oughly demonstrated  on 
that  occasion.  Americans 
learned  a  valuable  lesson 
from  the  fate  of  the  Maine. 
The  submarine  mine  was 
immediately  adopted  for 
the  protection  of  rivers 
and  harbors  along  the  sea 
coast,  and  it  is  safe  to  say 
that  never  before  were  so 
many  mine-fields  estab- 
lished in  such  a  remark- 
ably short  time  as  in  the 
period  immediately  fol- 
lowing the  declaration  of 
war  against  Spain.  These 
mines  were  all  electrically 
operated,  but  three  dis- 
tinct patterns  of  construc- 
lioi";  were  employed.  One 
of  each  type  was  selected 
for  the  government  ex- 
hibit at  Omaha.  The  pic- 
ture on  this  page.  Fig.  1. 
is  an  excellent  view  of  the 
torpedo  and  submarine 
mine  collection  which 
comprises  one  of  the 
greatest  attractions  at  the 
exposition. 

The  most  conspicuous 
feature  of  this  group  is  the 
mine  in  the  foreground, 
and  this,  it  may  be  re- 
marked, attracts  the  great- 
est attention  on  the  part  of 
visitors,  as  it  is  said  to  be 
similar  in  design  and  con- 
struction to  the  mine 
which  was  employed  in 
the  destruction  of  the 
Maine.  It  is  a  28-inch 
ground  mine,  designed 
to  rest  on  the  bed  of 
the  river  or  bay  which  it 
is  intended  to  guard. 
When  in  service  it  is  con- 
nected to  a  buoj',  floating 
near    the    surface    of    the 

stream,  which  makes  contact  with  vessels  passing 
ever  the  mine.  It  is  a  heavy  cast-iron  hemispheri- 
cal case  containing  a  compartment  for  250  pounds 
of  dynamite.  In  the  hollow  sphere  which  com- 
prises the  buoy  floating  near  the  surface  is  the  elec- 
trical mechanism,  the  principal  feature  of  which  is 
a  circuit-closer  by  which  signals  are  transmitted 
and  the  mine  exploded.  Wires  lead  to  the  mine 
and  to  the  shore,  so  that  when  a  ship  strikes 
the  buoy  a  signal  is  transmitted  to  the  shore  and  the 
operator  is  notified  of  the  presence  of  a  vessel  over 
the  mine.     The  current  employed  is   so   weak  that 


it  will  not  fire  the  mine,  and  if  the  operator  desires 
to  destroy  the  vessel  he  sends  back  from  the  shore 
a  current  sufficiently  strong  to  set  off  the  fuse  in  the 
mine. 

Next  to  the  ground  mine  in  the  pic;ure  is  shown 
a  spherical  torpedo,  to  which  an  anchor  it  attached 
V.  hen  in  service  to  hold  it  at  a  certain  point.  .-Xn- 
olber  type  shown  is  a  large  buoyant  torpedo  which 
is  also  k'ept  in  place  by  an  anchor.  In  both  of  these 
torpedos  the  electrical  firing  mechanism  as  well  as 
the  charge  of  high  explosive  material  is  contained 
in  the  metallic  case  which  is  floated  near  the  surface 
of  the  water. 
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Junction  boxes  for  making  the  electrical  connec- 
tions in  the  arrangement  of  a  bed  of  mines  are  also 
shown.  They  will  be  noticed  lying  on  the  floor  in 
the  picture.  They  are  of  the  standard  type  adopted 
by  the  government  for  this  class  of  work.  They 
were  especially  designed  for  this  service,  being  prac- 
tically-water-tight and  affording  ample  protection 
for  the  contacts  required.  The  use  of  submarine 
mines  and  torpedoes  in  conjunction  with  coast  forti- 
fications has  given  the  engineers  and  ordnance  offi- 
cers almost  as  many  difficult  problems  to  solve  as 
were  presented  when  modern  ordnance  and  disap- 


pearing gun  carriages  were  first  developed.  Sub- 
marine mines  arc  as  much  a  part  of  the  fortification 
scheme  at  all  the  great  coast  cities  as  the  installa- 
tion of  guns  and  mortar  batteries.  The  object  of 
the  mines  and  floating  torpedoes  is  to  destroy  any 
vessel  that  might  succeed  in  passing  the  forts.  Sub- 
marine mines  are  particularly  efficient,  of  course,  in 
narrow  entrances  to  harbors,  and  in  channels  such 
as  heavy  draught  vessels  must  take  in  reaching  port. 
They  may  be  classified  as  observation  mines,  which 
are  fired  from  shore  when  a  ship  is  judged  to  be 
within  range;  automatic  mines,  which  are  self-firing 
on  being  struck  by  a  ship  and  electrical-contact 
mines,  which,  on  being 
struck  by  a  ship,  give  no- 
tice to  the  operator,  who, 
by  throwing  a  switch,  fires 
(he  mine. 

It  has  been  demonstrated 
that  the  automatic  mine 
IS  not  as  efficient  and  re- 
liable as  the  electrically 
operated  mine,  and  that 
in  case  of  an  accident 
which  might  release  it  this 
type  would  be  exceedingly 
dangerous  to  friendly  ves-- 
sels  as  well  as  to  the  en- 
emy's fleet.  This  fact 
will  be  appreciated  when 
it  is  explained  that  mines 
of  this  class  consist  of  an 
iron  case  containing  the 
explosives  and  a  cable  at- 
tached to  an  anchor  .by 
which  they  are  held  in 
place,  that  this  case  has  a 
number  of  projecting 
points,  on  the  end  of 
which  are  firing  pins,  and 
when  a  ship  hits  one  of 
these  pins  the  latter  is 
driven  in,  exploding  a 
percussion  cap  and  thus 
bursting  the  charge.  An- 
other type  which  was 
formerly  used  very  gener- 
ally is  the  observation 
mine,  which  may  be  fired 
by  one  or  two  observers, 
if  only  one  observer  is 
employed,  mines  are  laid 
down  in  rows,  the  lines  of 
which  converge  to  the  ob- 
servation station,  and  all 
the  mines  in  one  row  are 
connected  so  that  they  can 
be  simultaneously  fired 
when  the  ship  is  passing 
the  range  line.  When  the 
mines  are  connected  by 
two  observers,  they  are 
laid  according  to  a  system 
of  cross  observation,  by 
which  it  is  possible  to  fire 
any  particular  mine  when 
:he  ship  is  above  or  in 
close  proximity  to  it.  The 
objection  to  this  class  of 
mines  will  be  readily  un- 
derstood. They  are  of  little 
practical  value  at  night  or 
in  f  o  ggy  weathe  r,  an  d 
even  under  the  most 
favorable  conditions  their 
effectiveness  is  largely  a 
matter  of  conjecture. 
When  Admiral  Dewey  en- 
tered Manila  bay,  mines 
were  exploded  all  around 
his  vessels,  but  none  hap- 
pened to  be  directly  under 
them.  When  Hobson  sunk 
the  Merrimac  in  the 
channel  leading  into  San- 
tiago harbor,  several 
mines  were  blown  up  in  the  vicinity  of  the  collier, 
but  none  of  them  was  near  enough  to  damage  her. 
In  both  cases  observation  mines  were  employed 
and  in  neither  were  they  effective. 

Experience  has  shown  that  the  type  which  is  un- 
questionably the  most  certain  in  its  action  is  the 
electrically  controlled  mine,  three  forms  of  which  are 
shown  in  the  cut  (Fig.  i).  In  these  the  charge  is  ex- 
ploded either  directly  when  the  mine  is  struck  by  a 
ship,  or  at  the  will  of  the  operator  on  shore,  on  re- 
ceiving a  signal  automatically  transmitted  from  the 
mine  at  the  moment  of  contact.  This  type  may  be 
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either  the  buoyant  or  ground  mine,  accord- 
ing to  the  depth  of  the  water  in  any  par- 
ticular location.  Where  the  water  is  not  too 
deep  to  interfere  with  the  destructive  force 
of  the  explosive,  the  mine  is  placed  on  the 
bottom,  and  is  known  as  a  ground  mine;  m  deeper 
water  it  is  placed  in  a  buoyant  cylinder  or  sphere. 
which  is  secured  bv  an  anchor,  and  floated  at  the 
desired  depth  below  the  surface.  In  anchoring 
mines  care  must  be  taken  that  they  are  not  too  near 
the  surface  when  the  tide  is  low.  An  immersion  of 
at  least  lo  feet  is  considered  necessan'  to  give  the 
charge  sufficient  force  to  destroy  a  heavy  ship  On 
the  other  hand  it  has  been  shown  that  a  strong  cur- 
rent reduces  considerably  the  efficiency  of  the  buoy- 
ant torpedo,  since  it  may  be  forced  down  so  far  by 
the  swift-running  stream  as  to  render  it  useless.  In 
such  cases  ground  mines  are  placed  on  the  bottom. 
\uthorities  differ  as  to  the  relative  efficiencj'  oi  the 
ground  mine  and  buoyant  torpedo.  By  some  it  is 
contended  that  the  buoyant  torpedo  has  an 
advantage  over  the  other  tj-pe,  m  the  fact 
that  it  lies  nearer  the  object  of  attack,  and. 
therefore,  does  not  require  to  be  filled  with 
such  a  heavy  charge  of  explosive,  while  on  the 
other  hand  it'is  claimed  that  the  force  of  the  explo- 
sion is  divided,  part  being  directed  downward,  vyhile 
in  the  ground  mine  the  resistance  of  the  bed  ot  the 
river  causes  the  entire  force  to  be  directed  upward. 
It  is  generally  admitted  that  all  of  these  mines  can 
be  most  effectively  used  w-here  the  water  is  not  very 
deep  and  the  current  not  very  strong,  the  rule  being 
the  greater  the  depth  the  greater  must  be  the  amount 
of  the  explosive  used.  Ground  mines  have  been  used 
in  water  65  feet  deep,  and  for  this  depth  a  charge 
of  gun-cotton  equivalent  to  4,800  pounds  of  powder 
was  required. 

A  submarine  mine  consists  ot  a  metal  case  and 
should  provide  for  a  charge  of  a  high  explosive  such 
as  dynamite,  gun-cotton  or  blasting  gelatine,  and  an 
electric  fuse  that  may  be  fired  either  automatically  or 
at  the  will  of  the  observer  on  shore.  The  pressure 
necessary  to  blow  a  hole  through  a  formidable  war 
vessel  has  been  estimated  to  range  frorn  8.000  to 
12.000  pounds  per  square  inch.  In  case  of  failure  to 
blow  a  hole  sufficiently  large  to  cause  the  ship  to 
founder,  it  is  thought  that  ordinarily  the  shock 
would  be  so  great  as  to  throw  all  the  delicate  ma- 
chinery out  of  action,  leaving  the  vessel  a  ready 
target  for  the  guns  on  shore.  There  is  still  another 
danger  to  a  shi'p  from  the  submarine  mine,  and  that 
is  the  possibility  of  setting  off  the  high  explosives 
on  the  vessel  by  the  submarine  shock.  It  may  be 
mentioned  here  that  the  weakest  point  in  the  sys- 
tem of  submarine  mines  is  the  fact  that  they  may  be 
rendered  useless  bv  counter-mining.  Large  charges 
oi  dynamite  set  off  in  mine  fields  would  explode 
every  mine  within  sympathetic  radius.  Of  course 
the  mine  fields  should  be  protected  by  rapid-fire 
guns  which  would  be  able  to  repulse  small  boats 
sent  ahead  of  cruisers  and  battleships  for  the  pur- 
pose of  counter-mining. 

The  method  of  arranging  submarine  mines  m 
harbors  and  the  details  of  the  electrical  and  me- 
chanical connections  of  the  several  groups,  with 
the  firing  station  on  shore,  were  explained  in  the 
Western  Electrician  of  April  23d. 

Electrically  Oper.ited  Mint  Press. 

In  the  space  occupied  by  the  Treasury  Depart- 
ment a  stamping  machine  has  been  set  up  for  op- 
eration, in  order  to  shc«v  one  step  in  the  process 
of  making  coin.  This  press  was  received  from  the 
United  States  Mint  at  San  Francisco,  where  it  has 
done  service  before  being  shipped  to  Omaha  for 
exhibition  purposes.  It  is  operated  daily  during 
the  exposition,  but  of  course  is  not  emploj'ed  in 
stamping  coin.  Its  work  at  present  consists  of 
stamping  souvenirs,  for  which  there  is  a  lively  de- 
mand. The  souvenirs  are  somewhat  larger  than  a 
half-dollar,  but  not  as  large  as  a  dollar.  The  press 
is  driven  by  a  small  electric  motor  made  by  the 
Holtzer-Cabot  company,  which  is  shown  in  the 
picture.  Fig.  2.  It  is  belted  to  a  shaft  belo\y  the 
floor,  which  in  turn  drives  a  countershaft,  from 
which  power  is  taken  by  the  press.  Curretit  is 
supplied  from  the  service  mains  of  the  exposition 
plant.  It  will  be  seen  at  a  glance  that  this  tempo- 
rary arrangement  was  hurriedly  installed,  as  were 
also  many  other  exhibits  in  which  power  is  used, 
as  it  was  not  determined  until  shortly  before  the 
exposition  opened  to  operate  machinery  in  the  ex- 
hibition buildings.  Of  course  it  was  out  of  the 
question  to  use  steam  in  any  of  the  principal  build- 
ings, and  provision  was  hastily  made  for  electric 
motor  ser\-ice,  accordingly. 

SURVEV   FOR   THE   PACIFIC   CABLE. 

An  excellent  model  of  the  Albatross  is  on  exhi- 
bition in  the  space  allotted  the  United  States  Com- 
mission of  Fish  and  Fisheries.  This  y-essel  has  an 
interesting  record,  as  it  was  employed  in  making 
the  first  survey  of  the  Pacific  Ocean  for  the  pro- 
posed submarine  cable  between  the  Hawaiian  Is- 
lands and  California.  In  view  of  the  recent  action  of 
the  United  States  government  in  annexing  the  Ha- 
waiian Islands  and  the  pressing  demand  for  the 
establishment  of  telegraphic  communication  between 
Washington  and  Honolulu,  any-  information  upon 
the  subject  is  of  course  timely. 

The  Albatross,  which  is  illustrated  in  Fig.  3.  is 
an  iron  twin-screw  steamer,  rigged  as  a  brigantine. 
and  constructed  and  equipped  for  deep-sea  explora- 
tion. The  necessity-  for  a  vessel  of  this  type  be- 
came apparent  in  1S80,  when  the  Fish  Hawk  re- 
turned from  her  initial  trip  offshore  to  the  region 
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now  known  as  the  Gulf  Stream  slope,  and  plans 
were  prepared  in  accordance  with  the  requirements 
of  the  service  to  be  performed.  The  vessel  was 
built  by  the  Pusey  &  Jones  company  of  Wilming- 
ton, for  $145,800.  the  special  equipment  raising  the 
cost  of  the  boat  and  outfit  to  $200,000.  She  was 
launched  in  1882,  and  was  placed  in  commission 
Xovember  nth  of  that  year.  The  boat  has  been 
in  actual  service  constantly  ever  since,  and  her  rec- 
ords furnish  a  vast  fund  of  information  upon  sci- 
entific subjects.  In  navigation  equipment  and  sci- 
entific apparatus  for  the  special  work  upon  which 
she  was  to  be  engaged,  the  Albatross  surpassed 
any  vessel  afloat  at  the  time  she  was  launched.  She 
was  the  first  United  States  government  y-essel  to 
utilize  electricity  for  illumination  and  power  pur- 
poses, and  probably  the  first  government  vessel  in 
the  world  to  possess  a  ship-lighting  plant.  The 
equipment  comprised  an  Edison  dynamo  driven  by 
an  Armington  &  Sims  engine.  152  incandescent 
lamps,     several     portable     lamps     of     eight     candle 
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and  Honolulu.  Hawaiian  Islands.  The  Albatross 
was  detached  from  the  work  for  other  service  in 
February,  1892,  and  the  latter  part  of  the  survey  of 
the  lane  along  the  bottom  of  the  Pacific  Ocean 
between  California  and  the  Hawaiian  Islands  was 
carried  out  by  the  United  States  steamer  Thetis,  by 
running  a  line  of  soundings  and  deep-sea  observa- 
tions between  Point  Concepcion,  California,  and 
Hilo  Bay,  Hawaii-  The  Thetis  is  a  wood-built  ves- 
sel of  1,250  tons  displacement,  propelled,  through 
a  single  screw,  by  one  inverted,  vertical,  direct- 
acting,  compound  engine.  She  is  rigged  as  a 
barque,  and  carries  sail  to  royals.  Her  equipment 
for  the  work  in  connection  with  the  cable  survey 
was  the  same  as  that  of  the  Albatross.  The  survey 
was  prosecuted  with  all  the  care  and  accuracy  that 
the  means  for  modern  deep-sea  research  afford, 
and,  as  a  result,  maps  and  observations  were  pre- 
pared furnishing  knowledge  of  the  route  and  estab- 
lishing the  fact  that  the  laying  of  a  cable  on  almost 
any-  line  between   California  and  the  Haw-aiian   Is- 
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power  each  and  a  projector  used  at  the  table  sieve 
to  facilitate  the  work  of  the  naturalists.  A  feature 
of  the  lighting  equipment  was  the  submarine  elec- 
tric lamps  improvised  on  board  the  Albatross  by 
connecting  an  ordinary-  16  or  50  candle  power  lamp 
to  one  end  of  an  insulated  cable,  carefully  wrapping 
the  joint  to  make  it  water-tight,  while  a  plug  on  the 
either  end  formed  a  convenient  connection  wherever 
a  lamp  socket  w-as  to  be  found.  The  lamps  were 
especially  useful  in  collecting  and  assorting  speci- 
mens after  dark  at  or  near  the  surface,  lighting  up 
the  sounding  machine,  dredging  gear  or  any  part  of 
the  deck  remote  from  fixed  lamps.  The  Albatross 
was  supplied  with  the  most  comnlete  outfit  of 
sounding  instruments  possessed  by  any  vessel  in 
the  world. 

In  1891  she  was  commissioned  to  make  the  sur- 
vey- for  the  proposed  Pacific  cable.  The  work  w-as 
authorized  by  an  act  of  Congress  passed  on  March 
2.  1891,  providing  for  a  deep-sea  survey  to  determine 
the  practicability  of  laying  a  telegraph  cable  be- 
tween California  and  the  Hawaiian  Islands.  The 
Albatross  was  engaged  in  this  work  from  October, 
1S91,  to  January'.  1S92.  and  in  that  time  two  lines 
had   been    run   between    Monterey    Bay.    California. 


lands  was  practicable.  A  lane  about  300  miles 
wide  w-as  developed  between  California  and  Hawaii, 
and  the  results,  as  shown  by  the  report  of  Lieu- 
tenant-Commander Richardson  Clover,  the  hj-drog- 
rapher  of  the  L^nited  States  navv-.  seem  to  indicate 
that  the  most  favorable  route  would  be  a  rhumb  line 
between  Monterey  Bay,  California,  and  Honolulu. 

Some  idea  of  the  character  and  extent  of  the  work 
inv^olved  may  be  gained  from  the  plan  of  the  sur- 
vey, which  consisted  in  developing  the  bottom  of  the 
ocean  along  a  lane  between  California  and  the  Ha- 
v-aiian  Islands  by  observations  of  the  depth,  the 
character  of  the  bottom  soil,  the  temperature  at 
the  surt'ace  and  the  bottom  of  the  ocean,  and  the 
vertical  distribution  of  temperature  throughout  the 
yvhole  depth;  in  sounding  tlie  depths  and  develop- 
ing the  characteristics  of  the  bottom  of  parts  of  the 
approaches  to  the  coasts  favorable  for  the  landing 
of  submarine  cables  at  Salinas  Landing  and  Point 
Concepcion.  California,  and  at  Hanauma  Baj', 
Mauna  Loa  Bay.  Kapua  Entrance,  Waikiki,  Hono- 
lulu, and  Hilo  Bay,  Hawaiian  Islands.  Records  of 
all  of  this  work  w-ere  carefully  preserved.  Sound- 
ings were  taken  at  alternate  intervals  of  10  and  two 
miles  along  great  circles  of  the  earth  between  Salinas 
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Landing  and  Honolulu  and  between  Point  Concep- 
cion  and  Hilo  Bay.  and  along  a  rhumb  line 
between  Salinas  Landing  and  Honolulu.  At 
each  sounding  specimens  of  the  bottom  soil 
were  obtained,  and  the  temperatures  of  the  air  and 
of  the  surface  and  the  bottom  of  the  ocean  were  ob- 
served. At  four  or  five  equidistant  stations  upon 
each  line  of  soundings  series  of  temperatures  were 
observed,  consisting  of  observations  at  the  surface, 
at  depths  of  25  to  1,000  fathoms,  and  at  the  bot- 
tom. The  density  of  the  sea  water  was  also  ob- 
served at  numerous  stations.  Wherever,  by  reason 
of  a  notable  change  in  the  depth  or  in  the  bottom 
soil  or  temperature,  there  was  reason  to  suspect 
any  important  irregularity  in  the  bed  of  the  ocean, 
numerous  soundings  were  taken  to  provide  for  an 
examination  of  the  locality  in  detail. 

The  geographic  latitudes  and  longitudes  of  the 
stations  where  observations  were  taken  were  de- 
duced, at  average  intervals  of  100  miles,  by  obser- 
vations of  heavenly  bodies  for  Sumner's  lines  of 
position  by  means  of  the  sextant  and  sea  horizon, 
and  time  carried  by  chronometers  from  the  estab- 
lished meridians  at  the  ends  of  the  route;  and  be- 
tween the  positions  thus  established,  by  the  course 
steered  and  the  distance  run  as  determined  by  the 
compass  and  the  log. 

In  this  work  the  total  length  of  lines  sounded  by 
the  Albatross  was  4,511  miles,  and  by  the  Thetis 
2,274.  The  total  distance  steamed  by  the  Albatross 
in  making  the  cable  surveys  was  8,735  miles.  Dur- 
ing these  expeditions  both  vessels  made  874  sound- 
ings, and  secured  720  bottom  specimens  considered 
worthy  of  preservation.  Important  statistical  in- 
formation is  presented  in  the  ofificial  recapitulation 
of  the  work  performed.  It  was  determined  that  the 
length  of  the  great  circle  line  from  Salinas  Landing 
to  Mauna  Loa  Bay  was  2,091  miles;  length  of  great 


quently  occurs  m  isolated  patches.  It  is  suggested, 
however,  that  in  many  places  in  the  bed  of  the 
ocean,  outcrops  of  veins  of  minerals  occur  as  they 
do  on  land.  Where  indications  of  such  a  condition 
have  appeared,  the  localities  have,  as  far  as  possible, 
been  avoided  in  selecting  the  route  for  the  Pacific  ■ 
cable.  Shore  deposits  are  viewed  as  the  most  dan- 
gerous to  a  cable,  as  they  contain  decaying  animal 
and  vegetable  matter.  The  iodine  contained  in  sea- 
weed has  been  known  to  destroy  iron  raj)idly.  Ac- 
cordingly localities  which  afford  approaches  to  the 
.coast  in  deep  water  over  bottoms  of  mud  or  sand, 
and  which  have  only  a  narrow  area  between  the 
shore  and  lOO-fathom  line,  have  been  selected  as 
landing  places  for  the  cable  at  the  ends  of  the  route, 
with  a  view  of  exposing  a  minimum  length  of  cable 
to  the  action  of  shore  deposits  and  to  the  damaging 
effects  of  vessels'  anchors,  as  well  as  to  reduce  the 
wear  resulting  from  the  action  of  waves  and  break- 
ers. In  the  shallow  waters  of  the  Hawaiian  Islands 
the  temperature  was  found  to  be  about  T]  degrees 
F.  in  the  winter,  and  as  a  gutta-percha  core  may 
sustain  deformations  sufficient  to  bring  about  a 
weakening  of  the  insulation  on  this  account,  the  ad- 
visability of  employing  caoutchouc  as  the  insulat- 
ing material  at  that  end  of  the  line  is  suggested. 

Damage  has  resulted  to  submarine  cables  through 
the  ravages  of  marine  animals.  In  1859  a  hempen- 
covered  cable,  upon  being  raised  after  scarcely  a 
year's  submergence,  was  found  to  be  covered  with 
millions  of  little  animals.  The  hemp  had  disap- 
peared, and  the  gutta-percha  had  been  pierced  by 
small  round  holes.  Similar  damages  have  since  been 
found  to  have  been  sustained  by  cables  in  nearly 
every  part  of  the  world.  Although  some  defects 
have  been  discovered  in  deeply  submerged  cables 
which  can  be  charged  to  these  animals,  it  is  gen- 
erally believed  that  those  which  pierce  to  the  con- 
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circle  line  from  Salinas  Landing  to  Waikiki  Bay, 
2,098  miles;  length  of  great  circle  line  from  Point 
Concepcion  to  Hilo,  2,034  miles;  length  of  rhumb 
line  from  Salinas  Landing  to  Mauna  Loa  Bay,  2,107 
miles;  length  of  rhumb  line  from  Salinas  Landing 
to  Waikiki  Bay,  2,114  miles. 

As  a  result  of  these  investigations  the  route  along 
the  rhumb  line  between  Monterey  Bay  and  Hono- 
lulu has  been  determined  upon  as  the  most  practi- 
cable, since  it  is  the  one  that  will  require  a  minimum 
length  of  cable  in  passing  over  an  even  bottom  con- 
sisting of  soil  which  is  favorable  for  its  protection 
and  preservation,  avoiding  submarine  mountains  and 
volcanic  regions  where  substances  exercising  an 
injurious  chemical  action  on  the  covering  of  the 
cable  are  likely  to  exist  and  where  future  convul- 
sions may  cause  destruction.  In  the  official  report 
mention  is  made  of  the  considerations  which  have 
governed  the  determination  of  the  route  that  is 
recommended,  and  the  causes  of  damage  to  sub- 
marine telegraph  cables.  It  is  explained  that  the 
principal  deposits  found  at  the  bottom  of  the  ocean 
may  be  classified  as  shore  deposits,  globigerina, 
pteropod,  diatom  and  radiolarian  ooze,  and  red, 
gray  and  chocolate-colored  clays.  The  reports  says 
that  of  all  bottoms  those  consisting  of  the  oozes 
are  the  best  adapted  for  prolonging  the  existence 
of  the  cable  in  an  unimpaired  state,  because  they 
appear  to  be  most  nearly  free  from  the  substances 
that  have  a  devastating  influence  on  the  sheathing 
of  the  cable,  which  quickly  becomes  embedded  in 
them,  and,  moreover,  because  the  existence  of  such 
a  bottom  precludes  the  supposition  that,  there  can 
be  strong  submarine  currents  to  exert  a  wearing  ac- 
tion upon  the  cable  where  it  happens  to  be  sus- 
pended in  festoons  between  neighboring  elevations 
of  the  ocean  bed.  It  cannot  be  stated  what  action, 
if  any,  goes  on  between  the  iron  of  a  cable  and  the 
substances  which  enter  into  the  composition  of  deep- 
sea  deposits,  but  experience  has  proved  that  some 
agent  very  destructive  to  the  sheathing  wires  fre- 


ductor  do  not  live  at  great  depths.  As  early  as 
1852  it  was  proposed  to  cover  cables  with  strands 
of  hemp  and  a  very  thin  metallic  ribbon  to  protect 
the  gutta-percha,  and  a  bituminous  composition 
^vas  also  applied  to  the  exterior  armor  with  the 
same  end  in  view.  A  combination  of  these  systems 
has  been  used  for  some  years  upon  cables  that  have 
been  submerged  in  depths  less  than  100  fathoihs  in 
regions  infested  with  these  animals. 

It  would  be  impossible  to  present  here  all  the 
valuable  information  gathered  by  the  Albatross  and 
Thetis  for  the  government  in  prosecuting  the  sur- 
vey for  the  Pacific  cable,  but  there  is  no  doubt 
that  it  will  all  be  utilized  when  the  work  of  estab- 
lishing telegraphic  communication  between  San 
Francisco  and  Honolulu  is  begun. 


Aluminum  Conductors  at  Niagara. 

By  Orrin  E.  Dunlap. 
Not  the  least  interesting  feature  of  the  new  instal- 
lation in  the  station  of  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  company  is  the  aluminum 
bars  and  cables  used  for  the  purpose  of  conducting 
the  current  from  the  new  generator  to  the  plant  of 
the  National  Electrolytic  company  on  the  high 
bank.  The  generator  in  question  was  illustrated  and 
described  in  the  Western  Electrician  of  June  25th. 
It  is  the  largest  of  its  kind  yet  constructed.  The 
conductors  are  the  first  of  the  kind  placed  in  service, 
and  for  this  reason  considerable  interest  is  attached 
to  them.  The  aluminum  bars  used  are  25  feet 
long,  six  inches  wide  and  half  an  inch  thick.  Four 
are  placed  in  parallel.  Every  25  feet  the  bars  are 
bolted  and  riveted  together,  and  extend  from  the 
power  house  to  the  top  of  the  cliff  along  the  side 
of  the  huge  penstock  which  stands  out  from  the 
bank  like  a  column,  as  shown  in  the  accompanying 
cut.  The  bars  are  supported  on  brackets,  seven 
of  which  are  attached  to  the  penstock's  side.  On 
reaching  the  top  of  the  cliff   the  bars  are  connected 


to  aluminum  cables,  I2  of  which  arc  used  on  each 
leg.  These  aluminum  cables  arc  about  \\'\  inches  in 
diameter,  made  of  wire  about  the  size  of  No.  10, 
the  cable  being  covered  with  rubber  insulation.  In 
connecting  the  ends  of  the  bars  to  the  cables,  cast- 
ings which  contain  sockets  are  used.  The  ends 
of  the  cables  arc  placed  in  the  sockets,  and  then 
melted  tin  is  poured  about  them,  the  joint  that  is 
thus  formed  being  permanent  and  solid.  In  this 
installation  about  22,000  pounds  of  aluminum  arc 
used,  and  it  is  estimated  that  the  same  work  would 
call  for  48,000  pounds  of  copper.  If  the  same  style 
of  erection  was  employed,  this  would  have  placed 
more  than  double  the  weight  in  conductors  on  the 
penstock.  The  task  of  erecting  conductors  to  run 
up  the  Niagara  clifT  is  by  no  means  an  easy  one, 
but  Wallace  C.  Johnson,  the  chief  engineer  of  the 
Niagara  Falls  Hydraulic  Power  and  Manufacturing 
company,  and  Frank  G.  Lott,  the  electrical  super- 
intendent, were  highly  pleased  with  the  compara- 
tive case  with  which  the  aluminum  conductors  were 
placed  in  position,  and  since  they  have  been  in 
use    they   are   delighted    with    the    service   rendered. 


aluminum    conductors    at    NIAGARA. 

The  conductivity  of  aluminum  compared  with  cop- 
per of  the  same  section  is  63  to  64  per  cent.,  and 
for  the  same  weight  more  than  double. 

At  Niagara  there  is  quite  a  strong  belief  that  there 
is  a  growing  field  for  aluminum  as  feeder  cables. 
It  will  be  recalled  that  the  conductors  here  referred 
to  are  the  second  installed  by  the  Niagara  Falls 
Hydraulic  Power  and  Manufacturing  company  in 
connection  with  the  power  house  in  the  gorge.  The 
first  set  of  aluminum  conductors  are  used  to  carry 
current  to  the  lower  works  of  the  Pittsburg  Reduc- 
tion company,  located  on  the  high  bank  200  feet 
above  the  power  house.  These  first  cables  are  two 
in  number,  each  of  250  strands,  and  are  placed 
inside  of  a  tow-er,  through  which  they  run  up  the 
cliff.  The  style  and  shape  of  the  new  aluminum  con- 
ductors seem  to  be  the  most  acceptable. 


Storage  Battery   for    Chicago  Elevated 
Railway. 

The  Electric  Storage  Battery  company  has  just 
closed  a  contract  with  the  South  Side  Elevated 
Railroad  company  of  Chicago  for  two  electric  stor- 
age batteries  of  about  700  horse  power  each,  one 
to  be  installed  in  a  sub-station  on  the -company's 
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property  at  Twelfth  street,  and  the  other  in  a  sub- 
station on  the  property  at  Sixty-first  street.  Each 
battery  will  be  provided  with  tanks  and  bus-bars  of 
suitable  size  for  doubling  the  capacity  of  the  battery. 
The  batteries  will  be  placed  in  parallel  with  the  line, 
and  so  arranged  as  to  take  care  of  the  maximum 
fluctuations,  relieving  the  power  house  of  a  portion 
of  its  load,  and  at  the  same  time  keeping  up  the 
potential  at  the  extreme  points  on  the  line.  This 
will  be  the  largest  installation  that  has  yet  been 
made  for  feeder  regulation,  so  that,  when  completed, 
Chicago  will  have  the  largest  central-lighting  sta- 
tion battery  and  the  largest  feeder-regulation  bat- 
tery yet  installed.  Frank  H.  Clark,  Chicago 
manager  for  the  Electric  Storage  Battery  company, 
closed  the  contract  last  w-eek. 


Buffalo  Transformer  Station. 

By  Orrin  E.  DunlaP- 

The  Cataract  Power  and  Conduit  company  of  Buf- 
falo has  placed  the  first  section  of  the  permanent  in- 
stallation of  the  Ohio  street  transformer  station  in 
operation.  While  current  has  been  supplied  from  this 
station  for  some  time,  the  installation  was  of  a 
temporary  nature,  the  transformers  used  being 
similar  to  those  employed  in  the  transformer  house 
of  the  Niagara  Falls  Power  company  at  Niagara 
Falls.  The  permanent  installation  was  made  by  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany, and  placed  under  the  supervision  of  W.  K. 
Dunlap,  the  local  engineer  of  the  company.  The 
Ohio  street  transformer  station  is  located  in  the 
center  of  the  elevator  district  of  the  city  of  Buffalo, 


The  winding  of  the  transformers  is  made  of  deep, 
thin  coils,  magnetic  leakage  being  reduced  by  the 
primary  and  secondary  being  interleaved.  Heavy 
end-frames  hold  the  short  iron  together.  Outside 
the  iron  the  coils  are  spread  apart,  thus  increasing 
the  cooling  surface  exposed  to  the  oil  without  loss 
of  space.  Spacing  strips  about  the  coils  serve  to 
increase  the  surface  of  iron  exposed  to  the  oil. 
When  the  transformers  were  made  each  coil  was 
insulated  and  treated  separately,  after  which  they 
were  placed  in  position  with  sheets  of  solid  in- 
sulating material  between  them.  Running  down 
about  half  the  depth  of  the  case  of  each  transformer 
are  three  coils  of  iron  pipe,  and  through  this  pipe 
the  water  for  cooling  is  circulated.  Each  of  the 
coils,  which  are  connected  in  multiple,  is  fitted  with 
a  valve  in  order  that  the  flow  through  the  respective 
coils  may  be  adjusted  as  desired.  After  this  ad- 
justment has  been  properly  made  the  transformer 
will  do  its  work  with  but  little  further  attention. 

The  static  transformers  are  six  in  number,  each 
of  75  kilowatts  capacity.  They  stand  in  the  rear 
of  the  low-tension  switchboard,  while  in  front  of 
the  board  have  been  placed  three  regulators,  one 
for  each  three-phase  circuit.  These  transformers 
are  designed  to  regulate  the  secondary  voltage,  and 
have  the  same  principle  as  the  larger  transformers. 
They  are  of  different  shape,  however,  as  will  be 
seen  by  Fig.  2,  and  the  method  of  cooling  is  differ- 
ent. 

On  the  interior  of  the  regulators  shown  in  front  of 
the  low-tension  switchboard  (Fig.  2)  are  two  dials. 
Movement  of  the  handle  seen  at  the  top  of  the 
regulator  in  one  direction  operates  the  dial  in  one 
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and  from  this  station  current  is  now  supplied  to 
the  Great  Northern  elevator,  the  Electric  elevator 
and  the  Union  Dry  Dock  company,  with  many 
prospective  customers.  The  building  is  of  brick, 
the  space  occupied  being  90  by  18  feet.  The  plans 
of  the  Cataract  Power  and  Conduit  company  con- 
template the  placing  of  three  such  outfits  as  are  here 
illustrated  and  described,  and  when  all  are  in  place 
the  capacity  of  the  plant  will  be  about  10,000  horse 
power. 

By  referring  to  the  general  view  of  the  station. 
Fig.  I,  it  will  be  seen  that  the  main  transformers 
and  the  high-tension  board,  which  is  to  be  seen 
at  the  end  over  the  large  transformers,  have  been 
placed  on  one  side  of  the  room,  and  the  low-ten- 
sion board  and  low-series  transformers  on  the  other 
side.  The  wiring  seen  to  the  right  is  temporary. 
Changes  in  the  arrangement  will  be  made  on  the 
removal  of  the  temporary  installation,  when  the 
high-tension  board  will  occupy  the  end  of  the  room. 
Four  large  transformers  (Fig.  3)  have  been  placed, 
three  for  actual  service,  the  fourth  as  a  reserve. 
Each  of  these  large  transformers  has  a  capacity  of 
850  kilowatts,  making  the  capacity  of  the  three  in 
use  2,550  kilowatts,  which  is  said  to  be  the  largest 
output  yet  obtained  from  a  single  group  of  trans- 
formers. The  outer  covering  of  the  large  trans- 
formers, which  contains  the  oil,  is  of  boiler  iron, 
the  base  plate  being  of  cast-iron.  A  cast-iron 
cover,  in  which  are  two  manholes,  makes  it  pos- 
sible to  examine  the  terminals.  The  large  trans- 
formers are  cooled  by  water.  On  the  primaries 
the  star  connection  is  used,  and  on  the  secondaries 
the  delta  connection.  The  voltage  at  which  the 
Niagara  power  comes  to  the  station  is  11,000,  and 
the  service  of  the  installation  is  to  reduce  it  to 
2.200,  w^hich  is  the  potential  at  which  the  current 
is  distributed  to  plants  using  it.  The  diameter  of 
the  cases  of  the  large  transformers  is  a  little  over 
five  feet,  while  the  height  is  about  nine  feet.  The 
weight  of  one  of  the  transformers  is  nearly  20,000 
pounds. 


phase,  and  in  the  other  direction  in  the  other  phase, 
thus  alternately  changing  the  voltage  in  the  two 
phases.  The  wheels  seen  to  the  left  of  the  regulator 
operate  the  switch  for  reversing  the  primaries  of 
the  series  transformers,  a  lamp  indicating  when  the 
contact  arms  are  in  position. 

The  high-tension  switchboard  is  provided  with 
three  circuit  breakers,  each  having  a  break  of  48 
to  50  inches.  They  have  long  wooden  arms,  the 
contact  being  made  with  a  copper  terminal  and 
also  a  carbon  terminal.  The  break  comes  first  on 
the  copper  and  then  on  the  carbon.  The  contact 
surface  is  not  damaged,  all  the  burning  being  in 
the  carbon.  The  lower  part  of  the  high-tenlion 
board  is  provided  with  a  plug  system,  by  which 
the  different  high-tension  circuits  can  be  thrown 
into  the  converters. 

The  low-tension  switchboard  is  fitted  with  a  new 
type  of  alternating-current  circuit  breaker  and  the 
ordinary  type  of  switch.  This  board  has  three 
panels,  each  controlling  one  three-phase  feeder. 
The  board  is  equipped  with  circuit  breakers, 
switches,  alternating-current  ammeters,  alternating- 
current  voltmeters,  and  integrating  voltmeters. 
The  current  enters  the  basement  over  lead-covered 
cables.  The  wire  used  in  connection  with  the  high- 
tension  board  is  No.  000  and  for  the  low  tension 
it  is  No.  0000. 


Electric-railway    Litigation. 

Another  decision  in  injunction  proceedings  for 
infringment  of  street-railway  motor  patents  is  be-  . 
ing  circulated  by  the  General  Electric  Company. 
This  time  the  Sprague  Electric  Railway  and  Motor 
ccmpanj^  obtained  an  injunction  against  the  Steel 
Motor  company  in  the  Circuit  Court  of  the  United 
States  for  the  Western  District  of  Pennsylvania. 
The  opinion  was  filed  on  July  12th  by  Judge  Buf- 
fington.  The  court  follows  the  decision  of  the  sec- 
ond circuit,  which  adjudged  the  patent  (No.  324,892) 
issued  August  25,  1885,  to  Frank  J.  Sprague  valid, 
and  entered  a  decree  accordingly. 


Two-Wire  Distributing  Systems  and 
Lamps,  200-240  Volts.' 

Bv  John  W.   Howell. 

Distributing  systems  operating  at  200-240  volts 
with  simple  two-wire  circuits  first  attracted  atten- 
tion about  four  or  five  years  ago.  These  early  plants 
used  two  Iio-i20-volt  lamps  in  series  and  were  in- 
staled  as  a  means  of  competing  in  cost  of  installa- 
tion with  three-wire  plants  without  resorting  to  the 
alternating-current  system,  with  its  disadvantages 
where  motors  are  operated. 

The  growth  of  these  plants  was  slow  until  the  de- 
mand created  by  them  led  to  the  production  of  the 
200-240-volt  lamp  and  practical  experience  had 
shown  the  weaknesses  of  these  lamps  and  led  the 
makers  to  overcome  the  difficulties  met  in  their 
manufacture.  What  these  weaknesses  were  can  be 
judged  by  the  following  extracts  from  previously 
published  articles: 

"The  consensus  of  opinion  at  the  present  day  of 
the  average  types  of  high-voltage  lamps  undoubtedly 
points  to  the  fact  that  a  large  percentage  is  expected 
to  short-circuit  as  soon  as  they  are  put  up,  and  I 
have  heard  several  engineers  say  that  they  e.xpect 
about  one  in  12  to  go  in  this  way. 

■There  is  no  doubt  whatever  that  almost  all  the 
present  day  200-volt  lamps  are  only  suitable  for 
burning  in  a  vertical  position.  As  soon  as  any  other 
position  is  adopted  defects  become  prominent.  The 
long,  thin  filament  soon  drops  onto  the  bulb  and 
cracks  it.  Also  electrostatic  attractions,  owing  to 
higher  voltage,  cannot  be  resisted  by  the  long,  thin 
filament,  and  this  is  an  additional  cause  of  the  fila- 
ment approaching  the  bulb. 

'The  effect  of  electrostatic  attractions  on  long,  thin 
filaments  is  even  noticeable  with  lamps  burning  in 
a  vertical  position." 

These  are  extracts  from  a  paper  read  by  Mr.  G. 
Bingswanger  Byng  before  the  British  Institution 
of  Electrical  Engineers  on  February  24,  1S98. 

These  defects  have  been  entirely  remedied,  and 
the  experience  of  many  plants  operating  200-240- 
volt  lamps  during  the  last  year  proves  these  lamps 
to  be  just  as  reliable  in  service  as  are  iio-volt  lamps. 
The  development  of  the  lamp  has  taken  considerable 
time,  and  the  growth  of  the  200-240-volt  two-wire 
system,  in  spite  of  the  shortcoming  of  the  early 
lamp,  is  due  to  compensating  advantages  in  other 
elements  of  the  system. 

These  advantages  over  the  three-wire  system  are 
(i)  cheapness  of  installation  and  (2)  simplicity  of 
operation. 

I.  Cheapness  of  installation  of  the  200-240-volt 
two-wire  system,  when  compared  with  the  110-120- 
volt  three-wire  system,  arises  from  the  use  of  a  sin- 
gle large  dynamo  where  the  three-wire  system  re- 
quires two,  each  having  half  the  capacit5%  with  the 
accompanying  duplication  of  regulating  apparatus, 
indicators,  ammeters,  etc.  There  is  also  a  saving 
of  the  entire  cost  of  the  neutral  conductor  of  the 
three-wire  system,  which  conductor  in  street  mains 
(as  distinguished  from  feeders)  and  in  house  wiring 
should  be  as  large  as  the  outside  wires. 

Three-wire  plants  in  cities  whose  business  war- 
rants the  emplo5^ment  of  the  skill  necesary  to  op- 
erate the  system  to  best  advantage  successfully  use 
Iio-i20-volt  3.1  watts  per  candle  lamps,  and  get 
very  excellent  results  from  them.  The  200-240- 
volt  two-wire  system  cannot  be  considered  a  com- 
petitor of  the  three-wire  system  under  these  con- 
ditions since  the  best  220-240-volt  lamp  on  the 
market  to-day  is  a  four  watts  per  candle  lamp.  But 
it  is  my  opinion  that  in  smaller  installations,  whose 
conditions  call  for  a  3.5  watts  per  candle  lamp  when 
a  Iio-i20-volt  three-wire  system  is  used,  the  ad- 
vantages of  the  two-wire  200-240-volts  system  are 
sufficient  to  offset  the  disadvantages  of  a  four  as 
compared  with  a  3.4  watts  per  candle  lamp.  Under 
normal  conditions  the  performance  of  the  present 
four  watts  per  candle  200-240-volt  lamp  as  regards 
life  and  maintenance  of  candle  power  is  about  25 
per  cent,  poorer  than  the  present  3.5  watts  per  can- 
dle Iio-i20-volt  lamp,  but  it  is  my  opinion  that 
the  greater  irregularity  in  pressure  ordinarily 
found  in  the  three-wire  plants  we  are  now  consider- 
ing, as  compared  Avith  the  two- wire  plants  operated 
under  similar  conditions,  fully  counteracts,  by  its 
injurious  effects  upon  the  lamps,  the  advantage  in 
life  and  candle  power  which  the  iiD-120-volt  3.5 
watts  per  candle  lamp  has  under  normal  conditions 
over  the  200-240-volt  four  watts  per  candle  lamp. 

In  considering  the  relative  advantages  of  the  two 
systems,  in  the  case  of  moderate  size  plants  above 
referred  to,  we  must  charge  against  the  saving 
effected  in  a  two-wire  plant,  by  its  single  equip- 
nient  and  omission  of  the  neutral  conductor,  the 
increased  capacity  of  machinery  and  conductors 
made  necessary  by  a  four  watts  per  candle  as  com- 
pared with  a  3.5  watts  per  candle  lamp. 

Considering  the  copper  required  by  a  220-volt  two- 
wire  system  using  four  watts  per  candle  lamps  as 
our  unit,  the  copper  required  by  the  two  outside 
conductors  of  a  iio-volt  three-wire  system  using 
3.5  watts  per  candle  lamps  will  be  .875.  The  amount 
to  be  added  to  this  for  the  neutral  conductor  will 
vary  somewhat  with  location  of  the  station  with  ref- 
erence to  the  points  of  consumption.  If  we  assume 
that  one-half  the  copper  is  installed  for  feeders  and 
one-half  for  the  distributing  mains,  and  that  the 
neutral  w^ire  is  one-third  the  size  of  the  outside  wire 
in  feeders  and  the  same  size  in  mains,  then  the  total 

I.  Read  at  the  fifteenth  general  meeting  of  the  American  In- 
stitute of  Electrical  Engineers,  Omaha,  June  27,  1&98. 
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copper  in  the  neutral  conductors  of  feeders  and  mains 
will  be  29  per  cent,  of  the  amount  used  in  the  two- 
wire  220-volt  system,  and  the  total  copper  used  in 
the  iio-volt  three-wire  system  will  be  16  per  cent, 
greater  than  the  copper  used  in  the  220-volt  two-wire 
system.  This  comparison  of  the  costs  of  copper 
does  not  consider  the  cost  of  wiring  customers' 
premises,  which  is  usually  borne  by  the  customer; 
it  is,  however,  an  advantage  to  the  220-volt  system 
that  this  wiring  will  require  at  least  20  per  cent. 
more  copper  for  the  three-wire  iio-volt  system  than 
for    the  220-volt    two-wire    system. 

The  four  watts  per  candle,  as  compared  with  the 
3.5  watts  per  candle  lamp,  would  require  for  the 
200-240- volt  two-wire  system  one-seventh  greater 
capacity  of  boilers,  engines  and  dynamos  than  would 
be  required  for  the  three-wire  iio-120-volt  system. 

The  duplication  of  apparatus  required  for  the 
three-wire  system  will  only  partly  offset  this  in- 
creased cost  in  the  two-wire  200-240  volt  system 
but  the  cost  of  this  duplication  of  apparatus,  to- 
gether with  the  increased  cost  of  copper  required, 
will,  in  many  cases,  make  the  cost  of  installation 
of  the  three-wire  system  at  least  equal  to  that  of  the 
200-240-volt  two-wire  system,  leaving  the  simplicity 
of  operation  of  the  two-wire  system  to  be  balanced 
against  the  increased  cost  of  fuel  required  to  op- 
erate four  watts  per  candle,  as  compared  with  3.5 
watts  per  candle  lamps. 

During  the  time  the  plant  is  operated  considerably 
below  its  rated  capacity,  which  will  probably  cover 
even  the  maximum  load  during  the  first  year  of  the 
plant's  existence,  and  all  but  three  or  four  hours  per 
day  at  all  times,  I  think  the  increased  fuel  con- 
sumption due  to  four  watts  per  candle  lamps  will 
not  be  appreciable  because  of  the  poor  efficiency  of 
boilers  and  engines  with  light  loads,  and  the  total 
increased  consumption  of  coal  during  the  year  will, 
I  believe,  be  a  small  consideration  under  most  cir- 
cumstances, and,  in  my  opinion,  not  enough  to  bal- 
ance the  simplicity  of  operation  above  noted. 

A  few  months  ago  1  made  a  trip  through  some 
of  our  central  states,  visiitng  a  number  of  200-240- 
volt  plants  to  get  a  knowledge  of  the  practical  work- 
ings of  the  systems  from  the  persons  actually  op- 
erating them,  hoping  to  get  from  their  experience 
information  concerning  existing  conditions  which 
would  be  of  value  in  the  lamp  factory. 

Naturally  my  first  questions  to  the  man  who  oper- 
ated the  plant  concerned  the  lamps.  Were  they  gen- 
erally satisfactory?  Were  they  long-lived?  Did 
they  ever  explode?  I  was  greatly  pleased  with  the 
answers  I  received.  The  lamps  were  reported  to  be 
almost  universally  satisfactory.  They  were  very 
long-lived,  in  fact,  too  long-lived,  for  better  serv- 
ice would  be  rendered  if  the  lamps  were  renewed 
when  they  began  to  get  dull,  and  not  allowed  to 
remain  in  service  after  they  ceased  to  give  a  first- 
class  light. 

These  four  watts   per   candle   200-240-volt  lamps 
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may  be  used  for  600  hours  and  still  give  a  good  light, 
but  I  think  this  is  about  the  limit  of  their  useful  life. 
If  not  taken  in  they  will  keep  on  burning  for  a 
long  time  and  will  give  an  average  life  of  over 
double  that  figure  before  breaking. 

The  reports  concerning  exploding  were  equally 
satisfactory.  For  the  past  year  or  more,  exploding 
lamps  had  been  practically  unknown;  previous  to 
that  time,  however,  this  had  been  one  of  the  most 
serious  objections  to  the  system. 

All  these  plants  have  been  installed  with  switches, 
cut-outs  and  other  appliances  made  foi*  1 10-120- 
volt  installations,  and  it  is  remarkable  how  little 
trouble  has  been  caused  by  them. 

Ordinary  key  sockets  have  been  freely  used,  and 
experience  has  shown  the  Edison  screw  socket  and 


lamp  base  to  be  preferable  to  other  types.  Some 
engineers  recommend  keyless  sockets  and  good  snap 
switches,  to  avoid  possible  failure  of  the  key  socket 
to  break  the  circuit.  In  order  to  get  the  desired 
factor  of  safety,  the  General  Electric  company  has  . 
recently  developed  a  special  key  socket  for  this 
work,  having  a  break-gap  twice  as  great  as  the 
sockets  designed  for  iio-120-volt  systems,  and 
having  a  fiber-insulating  lining  between  the  outside 
shell  of  the  socket  and  the  screw  shell  which  is  con- 
nected with  the  circuit.  This  fiber  lining  projects 
sufficiently  beyond  the  screw  shell  to  prevent  con- 
tact with  the  circuit  when  the  lamp  is  in  ihe  socket. 
The  lamps  are  provided  with  short  bases  designed 
to  be  completely  covered  by  this  fiber  lining,  so  it 
is  impossible  to  get  a  shock  by  touching  the  lamp 
when  it  is  burning. 

Flexible  cord  has  been  freely  used,  and  is  all  right 
if  the  best  quality  is  used.  For  this  purpose  the 
conductors  should  be  covered  with  rubber  onc- 
tliirty-second  inch  thick,  and  the  outside  covering 
should  be  silk,  or,  if  cotton,  it  should  be  slicked 
with  a  compound  which  makes  it  non-inflammable. 

Rosettes  designed  for  iio-120-voIt  circuits  having 
fuses  have  given  a  good  deal  of  trouble,  so  it  has 
become  good  practice  to  leave  out  the  fuse  wire 
and  put  copper  wire  in  its  place,  thus  having  no 
fuse  between  the  lamp  and  the  fuse  block  close  to 
the  switch  controlling  the  circuit.  The  General 
Electric  company  has  produced  a  new  porcelain 
rosette  which  has  fuse  wires  over  one  inch  long; 
these  have  been  severely  tested,  with  very  satisfac- 
tory results.  Their  use  with  fuses  will  give  pro- 
tection to  individual  lamps,  which  is  very  desirable, 
as  it  increases  the  safety  of  the  wiring. 

Fusible  cut-outs  designed  for  110-120  volts, 
have  failed  in  many  instances,  and  have  often  proved 
much  more  fusible  than  their  makers  expected  them 
to  be.     A  complete    line    of    fuse  blocks   carrying 
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special  200-240-volt  fuses  has  been  developed  re- 
cently by  the  General  Electric  company.  These  are 
fitted  with  the  cartridge  type  of  fuse,  the  fuse  being 
contained  in  a  tube  which  is  provided  with  brass 
terminals  which  fit  in  spring  clips  on  the  fuse  block. 
The  fuse  wire  is  inside  the  tube  and  is  soldered  to 
the  brass  terminals.  The  tube  is  then  filled  with  a 
plaster  compound  which  smothers  the  arc  formed 
when  the  fuse  blows.  These  fuses  have  been  se- 
verely tested  with  500  volts  and  currents  many  times 
their  rated  capacities,  and  have  always  opened  the 
circuits  without  a  flash. 

Standard  knife  switches  or  quick-acting  snap 
switches,  having  large  break  distances,  should  be 
used.  Such  switches,  specially  designed  for  200- 
240-volt  installations,  are  now  being  developed. 

Standard  methods  of  wiring  for  110-120  volts  are 
approved  for  220-240  volts.  Good  rubber-covered 
wire  run  on  porcelain  knobs  or  cleats  is  specified 
by  the  fire  underwriters. 

Good  arc  lamps  burning  two  in  series  on  220-volt 
circuits  are  on  the  market.  Each  lamp  is  provided 
with  an  automatic  cut-out  which  throws  an  equiva- 
lent resistance  into  the  circuit  when  one  lamp  is 
extinguished,  thus  permitting  the  use  of  one  lamp 
if   desired. 

The  future  of  the  200-240-volt  system  depends 
largely  upon  the  development  of  a  more  economical 
lamp.  All  other  elements  of  the  system  can  be  made 
entirely  satisfactory  with  the  means  and  knowledge 
now  at  our  command,  but  the  production  of  a  more 
economical  lamp  calls  for  an  advance  in  the  art  of 
lamp  manufacture.  That  this  advance  will  be  made 
and  a  more  economical  lamp  will  be  produced,  I 
have  no  doubt,  and  hope  to  see  such  a  lamp  placed 
upon  the  market  at  an  early  date. 


John  J.  Flather. 

The  appointment  of  Prof.  J.  J.  Flather  as  professor 
of  mechanical  engineering  in  the  University  of  Min- 
nesota at  Minneapolis,  which  is  announced,  makes 
it  appropriate  to  present  a  portrait  and  a  brief  sketch 
of  the  life  of  this  successful  engineer.  For  seven 
years  Professor  Flather  has  been  professor  of  me- 
chanical engineering  in  Purdue  University  at  La- 
fayette, Ind.,  and  during  that  time  he  has  done  much 
for  the  upbuilding  of  the  department  of  mechanical 
engineering  in  that  school,  especially  along  the  lines 
of  steam  engineering  and  machine  design.  He  is  the 
author  of  valuable  technical  treatises  and  is  a  man 
of  high  standing  in  his  profession. 

As  an  engineer  Professor  Flather  possesses  prac- 
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tical  experience  as  well  as  scientific  and  theoretical 
knowledge.  He  is  a  graduate  of  Yale  and  took  a 
post-graduate  course  at  Cornell,  but  he  also  spent 
several  years  in  New  England  shops  as  machinist, 
foreman  and  superintendent.  For  three  years  he 
was  instructor  in  mechanical  engineering  at  Lehigh 
University,  and  In  1S91  he  was  appointed  to  the 
position  in  Purdue  University  which  he  has  just 
resigned.  His  work  at  Purdue  attracted  wide  at- 
tention and  made  his  name  well  known  to  engineers. 
He  was  popular  with  the  student  body  at  Purdue 
and  made  many  friends  among  the  citizens  of  La- 
fayette. 

Professor  Flather  edited  the  American  edition  of 
Wilson's  "Steam  Boilers" — a  work  of  acknowl- 
edged excellence.  He  is  the  author  of  "Dynamo- 
meters and  the  Measurement  of  Power"  and  of  a 
comprehensive  treatise  on  "Rope  Driving."  He 
has  been  a  frequent  contributor  to  the  technical 
press.  An  important  article  from  his  pen  on  "Rules 
Governing  the  Width  of  Leather  Belting"  appeared 
in  the  Western  Electrician  of  June  12,  1897.  He  is 
a  member  of  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Electrical 
Engineers  and  treasurer  of  the  Society  for  the  Pro- 
motion of  Engineering  Education. 


By  a  unanimous  vote  the  Common  Council  of 
Lockport,  N.  Y.,  has  granted  the  Buffalo  and  Lock- 
port  Railway  company  a  47-year  franchise  to  con- 
nect the  tracks  of  the  Erie  road  with  the  tracks  of 
the  Lock  City  electric  railway. 


Brooklyn  Lighting  Interests. 

It  is  announced  that  the  absorption  of  the  Edison 
Electric  Illuminating  company  of  Brooklyn  by  the 
new  Kings  County  Electric  Light  and  Power  com- 
pany has  been  accomplished.  The  details  of  the 
arrangements  are  now  being  made,  and  as  soon  as 
they  are  ratified  by  two-thirds  of  the  stock  of  the 
Edison  company  will  go  into  effect.  The  stock- 
holders in  the  latter  secure  the  right  to  subscribe 
for  25  per  cent,  of  the  additional  stock  to  be  issued 
at  par.  The  increased  holdings  are  then  to  be 
bought  at  par  by  the  absorbing  company,  payment 
being  made  in  99-year  six  per  cent,  mortgage  bonds, 
secured  by  all  the  stock  of  the  Edison  company, 
held  in  trust,  a  junior  lien  on  all  the  property  of  the 
Kings  County  company  and  a  cash  guarantee  fund 
of  $1,000,000. 

The  Kings  County  company  has  recently  laid 
many  miles  of  underground  wires  and  put  in  the 
lowest  bid  for  street  lighting  in  the  borough  of 
Brooklyn.  The  Edison  company  absorbed  the 
Citizens'  Electric  company  about  four  years  ago. 
The  report  of  the  Edison  company  for  June  shows 
the  following  for  the  month  and  for  the  half-year: 

Month  of  June.  1898.  1897.      Increases. 

Gross  earnings  S    215.156        S    172,861        542.295 

Operating  expenses 135,721  109,656  26,065 

Net  earnings : S      79,435  S     63,205  §16,230 

From  January  i  to  June  30. 

Gross  earninRS  Si. 541-723  $1,228,766  S3I2.957 

Operating  expenses 856,515  657.051  199.404 

Net  earnings S    685,208        S    571,715        Sii3,493 

A.  M.  Young,  who  is  president  of  the  National 
Electric  Light  association,  is  the  manager  of  the 
Kings  County  company,  and  under  his  direction  it 
is  anticipated  that  the  consolidated  interests  will 
assume  much  greater  importance  than  the  old  light- 
ing plant  aspired  to. 
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No  wonder  corporations  tire  of  the  unreasonable 
complaints  tliat  are  constantly  being  made,  and  fre- 
quently proceed  without  regard  for  the  wishes  of 
others.  While  such  proceeding  is  often  unjust,  it  is 
not  unnatural  when  the  provocation  is  considered. 
In  New  York,  for  instance,  the  Sixth  avenue  mer- 
chants have  been  clamoring  more  than  a  year  for 
the  change  of  the  motive  power  of  the  Sixth  avenue 
surface  railroad  from  horses  to  the  underground 
trolley,  assuming,  of  course,  that  the  change  would 
increase  travel  on  the  road  and  bring  more  custom- 
ers to  their  shops.  Now  that  the  work  is  undertaken, 
under  conditions  which  guarantee  its  completion  in 
the  shortest  possible  time,  they  again  clamor  against 
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these  conditions,  involving,  as  they  do,  a  temporary 
suspension  of  the  car  service.  They  want  the  trolley, 
but  they  don't  want  the  roadway  torn  up.  Great 
public  improvements  can  only  be  made  at  great  ex- 
penditure of  time  and  money,  and  those  who  are  to 
be  benefited  directly  by  the  work  should  certainly 
show  a  disposition  to  put  up  with  a  little  temporary 
inconvenience,  annoyance  and  pecuniary  loss  if  need 
be.  


Attention  is  directed  to  the  fact  that  all  applica- 
tions for  patents  now  pending  that  were  filed  by  em- 
ployes of  the  Patent  Office  during  the  period  of 
their  service,  either  complete  or  incomplete,  or 
completed  after  they  had  separated  themselves  from 
the  service,  are  ordered  to  be  stricken  from  the  files 
and  the  fees  returned.  The  commissioner  has  very 
decided  views  on  this  subject,  and  he  will  enforce 
them  most  rigidly.  It  is  unnecessary  to  say  that  he 
will  receive  the  enthusastic  support  of  the  patent 
bar  and  of  the  public  as  well.  The  wisdom  of  this 
course  is  apparent  at  a  glance. 
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decision  in  refusing  to  grant  the  city  permission  to 
utilize  the  poles  of  his  trolley  lines  for  this  purpose, 
there  can  be  no  doubt  about  his  rights  in  the  prem- 
ises and  his  ability  and  determination  to  assert  them. 
It  would  have  been  a  gracious  act  upon  the  part  of 
Mr.  Yerkes,  who  has  certainly  enjoyed  many  privi- 
leges at  the  hands  of  the  people  of  Chicago,  to  grant 
the  city  the  privilege  of  placing  street  lamps  upon 
the  poles  of  his  company,  but  as  long  as  he  did  not 
"see  fit  to  grant  permission  the  city  had  no  authority 
to  assume  possession  of  the  poles  for  this  purpose 
and  Mr.  Yerkes  will  be  upheld  in  his  efforts  to  pro- 
tect his  rights.  It  may  be  possible  that  Mr.  Yerkes 
was  influenced  somewhat  in  his  decision  by  the  fact 
that  the  plan  proposed  would  considerably  cheapen 
the  cost  of  construction  of  the  city  Hghting  plant, 
and  that  this  very  fact  would  be  urged  against  cor- 
porations hereafter.  Mr.  Yerkes  does  not  believe 
in  helping  the  advocates  of  "municipal  ownership" 
to  make  a  good  showing,  and  they  would  certainly 
use  it  as  an  argument  against  the  continuance  of 
street-railway  service  in  the  hands  of  corporations. 


Rights  of  interurban  railway  companies  were 
considered  and  carefully  defined  by  the  Supreme 
Court  of  Illinois  in  the  decision  handed  down  '.ast 
week  in  an  appeal  by  a  number  of  property  owners 
along  Fox  River,  who  denied  the  right  of  the  Au- 
rora and  Geneva  Railroad  company  to  condemn 
property  along  the  river  under  the  Allen  law.  The 
lower  court  had  held  that  the  right  of  condemnation 
was  as  unlimited  as  the  right  given  steam  railways. 
An  appeal  was  taken  to  the  Supreme  Court,  and 
that  tribunal  reversed  this  finding,  holding  as  fol- 
lows: "There  is  a  wide  and  well  understood  dif- 
ference between  a  railroad  organized  for  general 
traffic  and  a  street,  horse  or  dummy  railroad.  That 
a  street  railroad,  hke  a  steam  railroad,  may  locate 
its  route  not  for  the  accommodation  of  local  travel, 
but  to  reduce  time  and  distance  for  travelers  from 
city  to  city  or  town  to  town,  across  the  countrj%  is 
a  proposition  not  to  be  entertained." 

The  court  admitted,  however,  that  there  were  ex- 
ceptional instances  where,  for  example,  highways 
and  streets  were  impracticable.  '  While  the  ruling 
may  not  affect  the  street-railway  interests  of  Chi- 
cago, it  is  certainly  of  considerable  importance  to 
the  interurban  electric-railway  lines  which  are  being 
constructed  in  all  parts  of  the  state.-  These  roads 
are  built  in  many  cases  to  compete  with  spur  lines 
of  steam  railway's  between  two  or  three  towns. 


Litigation  involving  the  construction  of  the  law 
providing  for  war-revenue  tax  and  affecting  the 
responsibilties  of  the  telegraph  companies  has  been 
undertaken  in  several  places,  but  thus  far  the  cor- 
porations have  not  been  compelled  to  retire  from 
their  original  positions.  Justice  Stover  in  the  Su- 
preme Court  in  Brooklyn,  last  week,  refused  to  Issue 
a  writ  of  mandamus  compelHng  the  Western  Union 
Telegraph  company  to  transmit  a  telegram  without 
making  the  sender  affix  a  one-cent  internal-revenue 
stamp.  The  complainant  had  visited  the  office  of 
the  telegraph  company  at  Brooklyn,  and  presented 
a  message  to  be  sent  to  Greenport,  L.  I.  The  clerk 
asked  the  sender  to  affix  a  one-cent  stamp  to  the 
message,  and  he  dechned  to  do  so.  As  the  message 
was  refused  he  began  the  proceedings.  His  counsel 
said  it  was  a  question  whether  the  sender  must  buy 
and  affix  the  stamp  or  not.  "That  is  something,"' 
said  Justice  Stover,  "with  which  this  court  has 
nothing  to  do.  A  mandamus  can  only  issue  when 
the  right  of  the  party  asking  for  it  is  clearly  estab- 
lished. Such  a  right  is  not  established  here.  The 
motion  is  denied  with  costs."  According  to  the  rul- 
ing of  Internal  Revenue  Commissioner  Scott,  "a 
telegraphic  dispatch  or  message  is  required  to  be 
stamped  by  the  person  who  makes,  signs,  or  issues 
it."  Therefore  it  will  probably  require  a  ruling  by 
the  Supreme  Court  of  the  United  States  to  compel 
the  telegraph  companies  to  assume  this  burden. 


Municipalities  have  no  right  to  impose  restrictions 
upon  corporations  which  are  not  warranted  by  law 
and  when  an  attempt  is  made  it  is  clearly  an  invasion 
of  property  rights  and  should  be  resisted  as  such. 
In  the  contest  between  the  City  of  Chicago  and  one 
&f  the  street-railway  corporations  controlled  by  Mr. 
Yerkes  over  the  placing  of  street  lamps  upon  the 
trolley  poles  of  the  railway  company,  the  city  is 
clearly  in  the  wrong.  Whatever  opinion  may  be 
entertained   regarding  the  wisdom   of  Mr.   Yerkes* 


Promoters  of  electric-power  transmission  pro- 
jects will  be  interested  in  the  reports  from  California 
regarding  the  failure  of  the  water  supply  upon  which 
the  San  Joaquin  Electric  company  has  depended 
for  tTie  operation  of  its  plant.  The  San  Francisco 
Chronicle  publishes  the  following  dispatch  from 
Fresno  under  date  of  July  19th: 

Fresno  is  in  darkness  to-night  because  of  a  lack 
of  water  in  the  North  Fork  of  the  San  Joaquin 
River  to  generate  power  sufficient  to  run  the  plant 
of  the  San  Joaquin  Electric  company  to  its  full  ca- 
pacity. During  the  afternoon  the  customers  of  the 
compan}'  who  are  using  motors  learned  that  their 
power  would  be  partially  if  not  wholly  cut  off  for 
a  short  time  at  least.  The  water  is  not  sufficient 
for  the  company  to  supply  its  patrons  with  the  usual 
service,  which  amounts  to  from  8co  to  1,000  horse 
power.  To-night  the  arc  lights  were  cut  off,  and 
it  is  probable  that  in  a  week  or  so  there  will  not 
be  sufficient  current  to  keep  the  incandescents  going. 
The  company  promises,  however,  to  make  some 
arrangement  to  supply  its  customers  with  light,  and, 
it  is  believed,  it  will  take  hold  of  the  old  electric- 
light  company's  plant  and  put  it  in  condition.  J.  S. 
Eastwood,  vice-president  of  the  company,  has  re- 
turned from  a  trip  to  the  power  plant,  35  miles  east 
of  this  city.  He  found  a  great  shortage  of  water 
in  the  mountains,  as  many  of  the  streams  have  dried 
up.  The  snow  has  disappeared  and  the  springs 
have  quit  running.  The  north  fork  of  the  San 
Joaquin,  where  the  power  plant  is  located,  is  low, 
and  the  big  reservoir,  some  25  miles  farther  back 
in  the  hills,  affords  but  little  water. 

The  particulars  contained  in  this  dispatch  indi- 
cate that  an  unusual  condition  prevails  on  the  coast. 
It  was  common  belief  that  the  water  power  upon 
which  the  company  depended  was  ample  and  reli- 
able at  all  seasons  of  the  year.  When  the  plant  was 
installed  it  was  announced  that  "it  has  an  unfailing 
supply  of  50,000  horse  power  of  water  available." 

Mr.  Eastwood,  mentioned  in  the  dispatch  already 
quoted,  was  the  orginator  of  the  enterprise  which 
resulted  in  the  formation  of  the  San  Joaquin  Elec- 
tric company  and  the  transmission  of  electricity  to 
Fresno  for  light  and  power.  He  is  a  civil  engi- 
neer of  high  standing  in  Fresno,  and  was  supposed 
to  be  familiar  with  the  water  power  available 
throughout  the  coast  region.  It  was  upon  his  rec- 
ommendation that  the  enterprise  was  taken  up  four 
years  ago.  The  company  was  formed  in  April, 
1895,  and  the  plant  installed  in  the  following  year. 
The  company  secured  the  city  lighting  contract 
and  considerable  commercial  business  before  the 
plant  was  ready  for  operation,  and  it  has  since  grown 
in  public  favor.  The  news  of  the  present  sus- 
pension of  service  is,  therefore,  a  great  sur- 
prise to  the  outside  world.  It  should  serve  to 
impress  engineers  with  the  importance  of  carefully 
examining  the  conditions  and  records  of  the  country 
upon  which  it  is  proposed  to  depend  for  water  sup- 
ply before  investing  in  transmission  plants.  In  the 
case  of  the  San  Joaquin  plant  it  is  said  that  the  res- 
ervoir mentioned  in  the  dispatch  had  an  area  of 
eight  acres,  and  that  "its  storage  capacity  is  suffi- 
cient to  operate  the  transmission  plant  to  full  ca- 
pacity for  between  five  and  six  days."  Concerning 
the  tributaries  to  this  reservoir  it  was  said  when  the 
work  was  undertaken  that  "until  well  in  the  summer, 
each  valley  adds  its  quota  of  water  to  the  stream, 
but  only  the  waters  from  the  larger  canyons  have 
perennial  flow."  It  was  not  anticipated  that  diffi- 
culty would  be  experienced  in  securing  the  neces- 
sary water  supply,  as  the  streams  never  before  were 
known  to  fail. 
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Norman  Taylor  Harrington. — Tlae  readers  of 
the  Western  Electrician  will  be  interested  in  the 
portrait  of  Norman  Harrington,  which  is  herewith 
presented.  Mr.  Harrington  is  the  Chicago  engineer 
who  stood  side  by  side  with  Consul-general  Bowen 
in  Barcelona  in  front  of  the  escutcheon  of  the 
American  consulate  in  that  city  when  the  eagle 
and  shield  were  threatened  with  destruction  by  an 
angry  mob  of  Spaniards  on  April  20th.  Mr.  Har- 
rington is  now  in  this  country,  but  it  is  Mr.  Bowen 
who  tells  the  story  of  his  coolness  and  patriotism, 
as  the  young  Chicagoan  treats  the  matter  lightly 
and  laughs  away  all  reference  to  it.  Mr.  Bowen 
says:  "During  the  morning  of  April  20th  a  mob  of 
3,000  or  4,000  people  suddenly  filled  the  square  in 
front  of  the  consulate,  cheering  for  Spain  and  utter- 
ing other  cries.  I  was  breakfasting  at  the  hotel 
on  the  opposite  side  of  the  square.  This  mob  had 
come  determined  to  get  the  consulate  eagle  and 
shield.  I  managed  to  push  my  way  through  the 
people  until  I  got  my  back  to  the  consulate  and 
faced  the  mob.  There  I  awaited  the  result. 
I  had  hardly  taken  up  my  position  when 
1  noticed  a  man  as  big  as  myself  (Mr.  Bowen  is 
about  six  feet  high)  pushing  through  the  crowd. 
He  came  and  stood  beside  me.  did  not  speak,  but 
faced  the  crowd,  which  continued  to  threaten  us. 
Fortunately,  the  mob  had  no  leader,  so,  for  a 
quarter  of  an  hour,  we  two  and  the  mob  faced  each 
ctiier.  Then  the  police  and  soldiers  arrived  and 
the  mob  melted  away.  I  asked  the  stranger  who 
hi.  was  and  he  replied:  'I  am  Norman  Harrington 
of  Chicago.  This  is  my  first  day  in  Barcelona.  It 
seemed  to  me  as  if  there  would  be  some  trouble 
for  the  eagle  up  there,  and  I  thought  I'd  take  a  bit 

Mr.  Harrington  was  born  in  Cleveland,  and  is 
26  years  of  age.  He  was  educated  in  the  public 
schools  of  his  native  town  and  afterward  took  up 
the  study  of  mechanical  engineering  in  the  Case 
School  of  Applied  Sciences.  He  also  studied  in 
the  engineering  department  of  the  University  of 
Michigan,  and  in  1892  came  to  Chicago  to  accept 
a  position  in  the  office  of  the  chief  engineer  of  the 
Crane  Elevator  comp'any.  Two  years  ago  he  went 
with  the  E.  P.  AUis  company,  and  was  principally 
employed  as  erecting  engineer.  He  has  superin- 
tended the  erection  of  steam-engine  plants  in  many 
sections  of  the  country.  He  was  sent  abroad  by 
the  Allis  company  to  supervise  the  installation  of 
power  plants  in  several  cities  of  Southern  Europe. 
He  erected  an  equipment  of  steam  blowers  in 
Trieste,  Austria,  and  then  traveled  for  several 
months  until  he  was  sent  to  Madrid  and  Barcelona. 
In  these  cities  an  English  firm  of  contractors  is 
erecting  electric  raihvays.  Allis  engines  are  used 
in  the  power  houses,  and  Mr.  Harrington  set  up 
the  engines  for  the  English  contractors.  It  was 
in  Barcelona  that  he  showed  his  Americanism  and 
his  courage  in  the  manner  that  has  been  described. 
Mr.  Harrington's  position  in  Spain  thereafter,  when 
war  had  actually  been  declared,  was  not  a  pleasant 
one,  but  he  remained  until  the  plant  was  almost 
completed,  when  the  English  contractors  sent  him 
aw^ay,  not  through  apprehension  for  his  personal 
safety  so  much  as  in  the  fear  that  the  presence  of 
an  American  would  prejudice  the  Spaniards  against 
the  plant  and  perhaps  tempt  the  hot-headed  ones 
to  wreck  the  machinery.  Mr.  Harrington  returned 
to  Chicago  nearly  a  month  ago.  He  makes  his 
home  with  his  parents,  Mr.  and  Mrs.  C.  N.  Har- 
rington at  Oak  Park,  but  his  business  duties  compel 
him  to  spend  much  of  his  time  in  Milwaukee  and 
elsewhere. 

Cutting  Iloilo  Cable. — The  action  of  Admiral 
Dewey  in  cutting  the  Hongkong  cable  immediately 
after  the  destruction  of  the  Spanish  fleet  under 
Admiral  Montejo  in  Manila  Bay  has  been  followed 
by  a  general  raid  on  all  means  of  cable  communica- 
tion between  Spain  and  her  colonial  possessions 
wherever  they  could  be  reached  by  the  American 
forces.  Admiral  Dewey  set  a  pace  which  Admiral 
Sampson  by  force  of  circumstances  has  been  unable 
to  sustain,  although  the  latter  has  shown  a  dis- 
position to  do  so.  Admiral  Dewey's  operations  in 
Manila  Bay  have  not  been  followed  as  closely  as 
those  of  the  forces  nearer  home,  but  there  is  ample 
evidence  that  he  has  not  only  destroyed  every  means 
of  direct  communication  with  Madrid,  but  that  he 
has  also  cut  off  the  Spanish  forces  in  Manila  from 
all  intercourse  with  other  parts  of  the  Philippine 
islands.  One  of  the  most  important  incidents  of  the 
operations  at  Manila  was  the  cutting  of  ihe  Iloilo 
cable  in  Manila  bay  at  seven  o'clock  on  the  morn- 
ing of  May  23d.  Iloilo  is  an  important  point  on  the 
island  of  Panay,  almost  directly  south  of  Manila. 
The  cable  connecting  these  points  was  cut  by  the 
crew  of  the  American  transport  Zafiro,  which 
grappled  the  cable  in  Manila  Bay.  The  accompany- 
ing illustration  graphically  represents  the  crew  at 
work.  The  cut  was  made  from  a  sketch  drawn  by 
John  T.  McCutcheon,  the  Chicago  Record's  artist 
with  Admiral  Dewey's  fleet,  and  was  kindly  loaned 
by  the  Record  for  this  reproduction.  Aside  from 
the  natural  interest  in  the  event  represented  and 
the  artistic  merit  of  the  sketch,  the  picture  possesses 
historical  value  which  will  be  appreciated  especially 
by  those  who  have  been  engaged  in  the  movement 
for  the  adoption  of  an  international  agreement 
respecting  the  neutrality  of  submarine  cables  at  all 
times. 


War  Tax  on  Telegrams.— Levy  Mayer,  the  noted 
Chicago  lawyer,  has  given  his  opinion  to  the  Illinois 
Manufacturers'  association  to  the  effect  that  senders 
of  telegrams  must  provide  the  war-ta,x  stamp.  Mr. 
Mayer's  interesting  opinion  is  summarized  as  fol- 
lows: 

In  section  6  the  imposition  of  the  duty  to  pay  the  tax  Is  placed 
upoD  "any  person  or  persons,  or  party  who  shall  make,  sign  or 
issue  the  same,  or  for  whose  use  or  benefit  the  same  sbail  be 
made,  signed  or  issued."  This  general  lanRuaRe  m*kes  clear  the 
inlenlion  of  conRress  that  in  every  conceivable  case  where  a 
stamp  is  required  the  paper  or  document,  however  drawn,  or 
wherever  made,  requires  that  someone  shall  pay  the  tax.  In  llie 
case  of  telegraphic  messages  there  seems  to  be  no  escape  from 
the  conclusion  that  "the  person  who  shall  make,   sign  or  issuR 
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the  same,  or  for  whose  use  or  benefit  the  same  shall  be  made, 
signed  or  issued."  is  the  sender  of  the  message.  This  conclu- 
sion marks  an  exception  to  the  general  plan  of  the  act,  which 
indicates  clearly  an  intention  that  railroad,  steamboat,  express, 
insurance  'and  other  companies  doing  a  general  business  should 
pay  the  tax  in  the  first  instance  at  least.  Thus  telephone  com- 
panies are  expressly  charged  with  the  payment  of  a  tax  on  each 
message ;  life  insurance  companies  doing  business  on  the  weekly 
payment  plan,  with  a  tax  on  the  first  premiums,  and  palace  or  par- 
lor car  companies  with  the  payment  of  a  tax  on  tickets  issued  by 
them.  The  specific  provisions  as  to  telegraphic  messages  re- 
quire the  construction  that  the  sender  must  pay  the  tax.  The 
telegraph  company  merely  transmits  the  message  presented  by 
the  sender.  It  is  forbidden  to  do  so  unless  a  copy  of  such  mes- 
sage has  a  stamp  affixed  thereon.  Section  18  of  the  act  provides 
that  "if  the  company  shall  transmit  to  any  person  any  dispatch 


about  supplied  with  the  varied  equipment  needed. 
It  will  probably  be  sent  to  Newport  News  for  em- 
barkation. 

The  collector  of  interna)  revenue  at  Chicago  has 
received  instructions  from  Commissioner  Scott  upon 
the  application  of  the  new  war  tax.  The  rulings 
upon  telegraphic  and  telephonic  business  are  as 
follows: 

A  teJegraphic  dispatch  or  meBsagc  is  rc<|uire(i  to  be  stamped 
by  the  person  who  make^.  signs  or  issues  it. 

Where  telephone  companien  have  lines  extendinfi;  ioio  more 
than  onecollection  district,  the  remro  may  be  made  to  Ilic  col- 
lector of  that  distcict  in  which  the  principal  business  office  of 
the  company  is  located. 

Contracts  and  agreements  between  subscribers  and  telephone 
companies  for  the  placing  of  a  telephone  and  payment  therefor 
are  not  subject  to  stamp  [ax. 

Volunteer  Eng-ineers.— Colonel  Eugene  Griffin 
of  the  General  Electric  company  is  in  command  of 
the  First  Regiment  of  Volunteer  Engineers  at  Peeks- 
kill,  N.  Y.  The  mustering  in,  uniforming  and 
equipping  of  the  men  is  now  practically  complete. 
Lieut. -Col.  E.  J.  Spencer  of  the  Third  Regiment  of 
Volunteer  Engineers,  another  well-known  electrical 
man,  was  a  recent  visitor  at  the  Pcekskill  camp. 

Brig.-Gen.  George  L.  Gillespie,  commanding  the 
Department  of  the  East,  has  made  an  inspection  of 
Camp  Townsend,  Peekskill,  to  find  out  in  what 
shape  and  how  effective  is  the  regiment  of  engineers 
now  in  camp  there.  General  Gillespie  said  that  h-i 
was  surprised  to  find  in  what  excellent  shape  the 
regiment  is.  He  said  that  the  men  not  only  know 
v.'hat  is  expected  of  them  in  engineering  work  (the 
majority  of  the  regiment  are  graudate  engineers), 
but  have  succeeded  in  making  a  remarkably  good  in- 
fantry regiment.  General  Gillespie  said  that  every 
man  in  the  regiment  is  anxious  to  get  to  the  front, 
and  that  wherever  the  organization  is  sent  it  will 
give  a  good  account  of  itself. 

Lighting  Harbors  Resumed. — Since  the  order 
was  given  to  remove  the  mines  and  torpedoes  from 
the  rivers  and  harbors  of  the  United  States,  the 
lighthouse  establishment  has  resumed  lighting  the 
Boston  and  Baltimore  harbors  and  channels.  The 
mines  in  Nantucket  channel  and  those  around  Fort 
Monroe,  it  is  understood,  w-ill  not  be  taken  up.  but 
in  both  places  the  lighthouse  service  has  not  been 
disturbed,  patrol  boats  being  relied  on  to  keep  craft 
off  the  fields  covered  by  the  explosives.  While  the 
harbors  were  mined  the  lighting  was  discontinued. 

Cable  Communication  With  the  West  Indies. — 
General  Shafter  opened  a  cable  office  at  Santiago 
on  July  20th,  and  General  Greely  announced  that 
"the  cable  to  Santiago  is  now  open  to  all  the  world, 
except  Spain  and  her  colonies.  General  Shafter  has 
established  a  strict  censorship  and  will  not  permit  the 
sending  of  any  news  that  mighr  embarrass  the 
United  States  in  military  operations  or  otherwise. 
Information  will  be  held  back  concerning  movement 
of  troops  to  Porto  Rico  or  elsewhere,  and  all  other 
news  which  might  be  of  value  to  the  enemy.     In 
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or  message  without  an  adhesive  stamp  denoting  the  tax  imposed 
by  this  act  being  affise*[o  a  copy  thereof,  the  company,  itsaj^ent 
or  employe  in  default  incurs  a  penally  of  Sio.  Such  penalty  is 
nominal  compared  to  that  prescribed  for  not  affixing  the  stamp 
to  a  document  requiring  one.  The  "message"  is  the  thing  taxed 
in  the  words  of  the  statute,  not  the  transmission  or  the  contract 
for  its  transmission,  or  any  acknowledgment  of  its  receipt  for 
transmission.  A  telegraph  message  is  necessarily  "issued." 
that  is,  prepared,  made  and  signed  by  the  sender.  It  is  his  act, 
and  the  transmission  of  it  is  for  his  benefit.  Relief  in  the  prem- 
iaes,  if  relief  be  desired,  must  be  sought  at  the  hands  of  Con 
gress. 

The  Signal  Service. — It  is  said  that  the  Illinois 
signal-service  troops,  now  at  Chickamauga,  will  take 
part  in  the  Porto  Rico  expedition.  The  original 
order  called  for  only  the  regular  company,  but  the 
major  in  command  requested-  that  the  entire  corps 
be  taken.  Major  Inman  of  Springfield  and  Captain 
McConnell  and  Captain  Hoburn  of  Chicago  have 
command    of    the  three   companies.     The  corps  is 


Santiago  General  Shafter  or  his  representative  will 

be  the  sole  judge  of  what  news  should  not  be  sent. 
That  city  is  now  under  military  rule  and  military 
necessities  will  govern  the  use  of  the  cable.  General 
Shafter  and  his  assistant,  Major  Green,  wnll  continue 
this  censorship  until  changed  conditions  render 
greater  tVeedom  to  the  correspondents  advisable.''' 
The  press  censorship  at  Tampa  has  been  abolished. 
Orders  have  been  received  from  General  Greely  by 
Captain  Brady,  who  has  been  the  chief  censor  for  the 
state,  to  make  his  headquarters  at  Jacksonville  and 
to  dismiss  the  censors  at  Key  West.  Miami  and 
Tampa.  At  Jacksonville  Captain  Brady -will  assume 
general  charge  of  the  wires  ^entering  there,  but  the 
censorship  to   be  exercised  in  future  will  not  stop 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Bridging-bell  Patent  Litigation. 

Independent  telephone  companies  will  be  inter- 
ested in  the  decision  of  Judge  Buffington  of  the 
United  States  Circuit  Court  for  the  Western  District 
of  Pennsylvania,  in  the  case  of  the  Western  Electric 
company  of  Chicago  against  the  Millheim  (Pa.) 
Electric  Telephone  company  and  others,  which  was 
handed  down  at  Pittsburg  last  week,  declaring  the 
system  used  by  the  defendants  an  infringement  of 
the  bridging-bell  patent  of  J.  J.  Cany,  which  is 
now  owned  by  the  complainant  The  action  was 
begun  on  November  4,  1896,  testimony  was  taken 
at  Chicago  and  the  arguments  submitted  at  Pitts- 
burg on  February  17,  1898.  Barton  &  Brown  ap- 
peared for  the  complainant  and  Stanley  S.  Stout 
conducted  the  defense. 

The  litigation  is  interesting,  as  it  involves  a  sys- 
tem in  common  use  by  manj'  small  companies  of  the 
country,  and  it  is  feared  that,  should  the  decision 
stand,  the  exchanges  employing  this  system  will  have 
to  be  remodeled  to  evade  infringement.  In  the 
defense  an  attempt  was  made  to  show  that  the 
system  known  as  bridging  bells  was  not  invented 
by  Cartj'.  In  support  of  this  contention  a  copy 
of  the  VVestern  Electrician  of  September  20,  1S90, 
was  introduced,  as  it  contained  a  report  of  a  debate 
on  the  subject  at  the  Detroit  telephone  convention. 
vvhere  Mr.  Carti'  disclaimed  any  pretensions  to  the 
invention  of  bridging. 

"We  do  not  want  to  make  any  contention  for  a 
patent  on  bridging,"  he  said.  "Bridging  apparatus 
is  not  new.  It  was  advocated  in  a  paper  read  at 
Minneapolis  last  year,  and  one  of  the  first  things 
that  Mr.  Hibbard  did  in  the  long-disiance  company 
was  to  throw  out  the  looping  arrangement  and 
bridge  the  operators  in.  Down  in  Cape  Cod  they 
had  these  three-legged  lines  as  long  ago  as  I  can 
remember,  and  we  used  to  laugh  at  them,  but  it 
turns  out  that  they  are  the  right  idea  after  all.  It 
is  a  question  of  the  design  of  the  apparatus.  We 
have  succeeded  in  making  this  a  practical  thing. 
You  can  take  any  of  these  wires  and  quadruplex 
it,  and  you  would  never  know  who  was  talking." 

On  the  other  hand,  counsel  for  complainant 
argued  that  the  same  report  showed  that  the  tele- 
phone men  of  the  countrj^  were  industriously  en- 
gaged at  the  time  in  solving  the  problems  involved 
in  the  use  of  a  part>'  line.  The  announcement  of 
the  result  of  Mr.  Cartj-'s  efforts  was  followed  by 
inquries  from  all  parts  of  the  country,  and  it  was 
evident  that  to  these  men  at  least  the  subject  was 
still  a  perplexing  study,  although  they  should  cer- 
tainly be  acquainted  with  the  developments  in  this 
field.  Mr.  Carty-  related  his  experience  in  solving 
the  problem.  His  attention  was  forcibly  called  to 
the  subject  while  he  was  making  some  changes  in 
the  railroad  ser\"ice  of  the  New  York  Central  at 
Albany.  The  conditions  were  such  that  the  com- 
pany had  found  it  impossible  to  operate  its  system 
until  Mr.  Cart>%  in  the  course  of  his  experiments, 
hit  upon  the  idea  of  introducing  the  bridging  bell. 
He  explained  the  details  of  the  arrangement  at  the 
Detroit  convention,  and  the  discussion  that  followed 
was  the  most  interesting  feature  of  the  meeting. 
The  subject  continued  to  attract  the  attention  of  the 
telephone  experts  of  the  countrj'.  and  when  on 
March  31,  1S91,  Mr.  Carty  procured  a  patent  on  the 
system  which  he  had  developed,  it  was  generally 
recognized  as  a  valuable  advancement  in  the  art. 
Judge  Buffington  was  evidently  impressed  with  this 
view  of  the  case,  as  will  be  seen  from  the  favorable 
character  of  the  following  opinion  which  accom- 
panies the  decision: 

Judge  Buffington's  Opinion. 

"This  is  a  bill  filed  by  the  Western  Electric  com- 
pany against  the  Millheim  Electric  Telephone  com- 
pany et  al.,  for  alleged  infringement  of  letters 
patent  No.  449,106,  issued  March  31,  1891,  to  John  J. 
Carty  for  telephone  circuit  and  apparatus,  and  now 
owned  by  complainant.  The  defences  are  lack  of 
noveltj'  and  patentability.  These  defences  failing, 
infringement  is  conceded.  The  apparatus  in  ques- 
tion was  designed  primarily  for  use  on  a  multiple 
line.  Prior  to  this  patent  it  was  customary  to  con- 
nect the  call-bell  magnets  at  the  several  stations 
in  series  in  the  main-line  circuit,  together  with  a 
normally  shunted  call-sending  generator,  and  at  each 
station  to  provide  a  switch  which,  when  at  rest, 
maintained  the  continuity'  of  the  main  circuit  through 
all  the  call-bell  magnets  and  kept  the  circuit  of 
the  local  transmitter  battery  open.  When,  however, 
the  switch  was  changed — which  was  done  when 
the  receiver  was  taken  from  the  hook  for  use — it 
disconnected  or  short-circuited  the  bell  magnet  or 
generator  from  the  line  and  introduced  in  place 
thereof  the  telephonic  transmitting  and  receiving 
instruments  and  closed  the  local  batter>^  circuit  of 
the  former.  Though  this  switch  change  at  the  two 
communicating  stations  removed  the  bell  magnets 
at  such  stations  from  ihe  circuit,  no  such  action 
took  place  at  the  other  stations.  Consequently 
the  voice  current  had  to  traverse  all  the  other 
magnet  helices  in  the  line  and  was  much  weakened, 
not  only  by  the  resistance  of  such  magnets,  but 
also  by  the  counter  electromotive  forces  or  in- 
ductive resistances  developed  in  each.  These  were 
so  active  and  energetic  as  to  hinder  conversation, 
yet  it  was  necessan.^  that  all  bell  magnets  should 
be  connected  with  the  circuit,  otlierwise  the  several 
stations  could  not  signal  each  other.  It  will  be  noted 
that  in  this  system,  which  is  called  a  series  circuit, 


the  component  parts  are  so  arranged  that  the  cur- 
rent must  pass  through  all  its  parts,  one  after 
another.  It  is  so  styled  in  contradistinction  to  a 
multiple  circuit,  which  is  one  having  two  or  more 
of  its  parts  so  arranged  that  the  current  divides, 
portions  of  it  passing  through  parallel  paths  afforded 
by  the  several  parts.  The  two  systems  may  be  thus 
illustrated:  When  incandescent  lights  are  connected 
in  multiple  circuit,  the  current  passes  to  one  terminal 
of  each  of  the  lamps  which  are  connected  to  one 
side  of  a  circuit  and  then  divides  up,  a  portion 
passing  through  each  lamp  to  the  other  side  of  the 
circuit,  where  all  these  portions  are  reunited.  Where 
such  lamps  are  connected  in  series,  all  the  current 
must  flow  into  the  terminal  of  the  first  lamp  and 
out  at  the  other,  and  so  on  through  the  successive 
lamps. 

'Tt  also  appeared  impossible  to  obtain  a  perfect 
inductive  balance  in  a  metallic  telephone  circuit 
when  the  bell  magnets  and  telephone  were  con- 
nected in  series,  and  such  inductive  disturbances 
manifested  themselves  generally  in  annoyairces  and 
sometimes  were  so  intense  as  to  prevent  conversa- 
tion. Now  it  would  seem  that  if,  instead  of  the 
series-circuit  connection  for  both  call  magnets  and 
telephones,  a  multiple  circuit  or  bridging  connection, 
after  the  manner  of  the  simplest  form  of  incan- 
descent lighting,  was  substituted  these  difficulties 
would  be  avoided,  but  the  conditions  were  different, 
since  in  a  telephone  circuit  each  station  is  both  a 
generating  and  a  utilizing  one  at  the  same  time. 
Therefore,  the  generating  currents  are  likely  to  be 
short-circuited  by  the  nearest  bridge  connection  and 
thus  fail  to  reach  the  more  distant  station  which  it  is 
desired  to  signal.  The  additional  fact  that  two 
diverse  uses  are  to  be  made  of  the  current  at  the 
same  station,  viz..  signaling  and  transmission  of 
sound,  and  that  they  are  to  be  used  interchangeably 
between  all  the  stations,  renders  necessarj'  the  addi- 
tion of  other  means  and  factors  to  simple  mere 
parallel  arrangements.  To  overcome  these  diffi- 
culties the  patentee  suggested  a  simple  and  efficient 
remedy.  He  adopted  the  multiple-circuit  plan  and  at 
each  station  placed  a  permanent  bridge  in  which 
he  seated  a  bell  magnet  with  a  high  coefficient  of 
self-induction  and  of  marked  impedance.  He  also 
provided  two  other  bridges,  which  were  normally 
open  and  closed  only  when  the  station  was  in  use. 
The  generator  bridge  circuit  was  adapted  to  be 
closed  while  a  call  was  being  sent.  The  third  or 
telephone  bridge  circuit  was  open  when  not  in  use 
but  closed  in  multiple  arc  with  its  ov^n  bell  magnet 
and,  of  course,  with  all  others  in  the  line,  when  in 
use.  When  the  call  generator  is  used  at  a  station  it 
forms  a  second  bridge  or  cross  connection  between 
the  wires  in  parallel  circuit  with  the  permanently 
closed  bridge  circuit  of  its  own  bell  and  all  other 
bells  on  the  line.  Now,  the  natural  tendency  ot 
the  ringing  current  would  be  to  short-circuit 
through  its  home  call-bell  bridge  and  possibly 
through  the  nearest  other  call-bell  bridges.  This,  of 
course,  is  highlj^  undesirable,  as  it  is  necessarj- 
that  all  of  the  call  bells  of  the  system  should  be 
operated  by  the  call  generator  of  each  station.  The 
tendency  of  the  current  to  thus  short-circuit  is 
counteracted  in  Cart>^'s  system  by  the  high  self- 
induction  and  impedance  of  the  bell  magnet,  which 
opposes  the  passage  of  the  call  current  and  effects 
a  more  even  distribution  of  it  through  the  bell 
magnets  of  the  system.  By  virtue  of  numerous 
windings  of  the  wire  in  the  bell  magnets  the  small 
portion  of  the  call  current  passing  exerts  a  marked 
magnetizing  effect  on  the  cores  and  thus  secures 
a  more  spirited  working  of  the  call  signal.  The 
means  employed  in  the  device  and  the  mode  of 
operation  is  clearly  stated  bj'  respondent's  witness. 
Mr.  Miller,  who  says: 

"  T  am  acquainted  with  this  patent.  It  shows  and 
describes  a  method  of  attaching  telephone  instru- 
ments in  multiple  between  the  two  sides  of  a  line, 
whether  this  line  be  a  metallic  circuit  or  a  grounded 
line.  The  call  bells  are  each  permanently  bridged 
between  the  two  sides  of  the  line  and  are  made  of 
high  resistance  and  retardation.  The  generator  at 
each  instrument  is  in  a  separate  bridge  circuit  which 
is  normalh'  open,  but  closed  when  the  generator  is 
operated.  The  telephonic  apparatus  proper  is  in  a 
third  bridge  circuit,  which,  like  the  generator  circuit, 
is  normally  open.  The  telephone  circuit  of  each 
instrument  is  automatically  closed  when  the  receiver 
is  removed  from  its  hook  for  use.  and  this  opera- 
tion also  closes  a  local  circuit  containing  the  primary 
of  the  induction  coil,  the  local  battery  and  the 
transmitter.  In  order  that  there  shall  not  be  an 
undue  leakage  of  the  voice  currents  through  the 
permanently  bridge  call-bell  circuits,  the  magnets 
of  these  call  bells  are  wound  to  a  high  resistance 
(usually  a  thousand  ohms)  and  are  also  constructed 
in  such  manner  that  they  will  have  a  high  coefficient 
of  self-induction.  When  a  generator  at  any  one 
station  is  operated,  it  is  connected  across  the  two 
sides  of  the  Hue  in  parallel  with  all  of  the  call-bell 
magnets  on  the  line.  Part  of  the  currents  in  this 
generator  will,  therefore,  pass  through  each  of  the 
call-bell  magnets  on  the  line,  thus  causing  them  all 
to  operate  if  the  amount  of  the  current  generated  is 
sufficient  to  accomplish  this  result.  The  successful 
operation  of  this  s^'Stem  depends  on  the  fact  that  a 
coil  possessing  a  high  coefficient  of  self-induction 
will  transmit  w*ith  comparative  ease  alternating  or 
pulsating  currents  of  low  frequency,  while  it  will 


form  a  practical  barrier  to  similar  currents  having 
a  very  high  frequency'.  The  currents  generated  by 
the  calling  generator  at  any  station  are  of  suffi- 
ciently low  frequency  to  pass  with  comparative 
ease  through  the  call-bell  magnets  arranged  along 
the  line,  while  the  rapidly  alternating  voice  cur- 
rents impressed  upon  the  line  by  the  telephonic 
apparatus  at  any  station  will  be  compelled  to  pass 
over  the  main  line  to  the  receiving  station  without 
being  materially  weakened  by  leakage  through  the 
call-bell  magnets.  At  the  receiving  station  these 
voice  currents  will  pass  through  the  telephone  re- 
ceiver and  secondary  coil  of  the  induction  coil, 
tliese  being  connected  across  the  line  at  that  station 
by  virtue  of  the  receiver  being  off  its  hook.  This 
path  through  the  receiving  instrument  is  of  com- 
paratively low  resistance  and  retardation,  and  thus 
practically  takes  all  of  the  current  from  the  distant 
station.' 

"As  we  have  stated,  the  patent  is  assailed  as  lack- 
ing novelt}'  and  patentability.  The  grant  of  this 
patent  is  prima  facie  proof  of  the  novelty  and 
patentability  of  the  invention  therein  disclosed  (see 
Seymour  vs.  Osborne.  11  Wallace  516,  and  cases 
cited  in  note  to  3  Robinson  on  Patents.  No.  1016), 
and  in  absence  ofcounten'ailingproofto  the  contrary 
its  prima  facies  must  prevail.  An  examination  of  the 
niany  alleged  anticipations  does  not  disclose  the 
particular  combination  here  shown,  or  overcome 
such  prima  facies.  If  any  or  all  of  them  might 
have  suggested  a  combination  of  means  and  the 
placing  of  them  in  the  relation  shown  in  the  device. 
it  is  not  proven  that  anyone  so  placed  them.  None 
of  the  elements  composing  the  combination  are  in 
themselves  claimed  to  be  new.  It  is  the  combina- 
tion of  them  in  new  relations  and  the  securing  a  new 
and  useful  result  thereby  that  constitutes  the  basis 
on  which  the  patent  rests.  It  goes  without  saying 
that  if  each  element  of  the  combination  can  be 
found  in  the  old  art,  if  all  of  them  abstractedly  and 
separately  considered  perform  the  same  function 
the}'  did  in  the  old  art,  this  will  not  tend  to  defeat 
the  old  patent  if  the  old  individual  elements  are 
here  brought  into  novel  combination  with  each 
other  and  their  conjoined  functions  produce  a  new 
result.  Such  novelt.v,  if  the  change  involves  patent- 
ability, constitutes  ground  for  a  valid  patent.  It 
follows,  therefore,  that  to  find  in  the  prior  art  each 
element  in  isolation,  is  not  to  anticipate  the  work 
of  a  patentee  who  bj'  the  inventive  act  first  evolves 
combination  out  of  isolation.  In  discussing  the 
prior  art,  Mr.  Miller,  after  describing  the  working 
of  Carty's  device  as  we  have  quoted,  saj-s:  T  find 
the  principles  governing  the  effects  of  coils  hav- 
ing a  high  coefficient  of  self-induction  upon  currents 
of  high  and  low  frequencies  to  be  verj'  clearly 
stated  in  various  text-books  and  patents  prior  to 
the  filing  of  ilr.  Cart\-'s  application.'  The  critical 
and  intelligent  analysis  of  the  prior  art  by  Mr.  Miller 
warrants  that  conclusion,  but  it  by  no  means  follows 
that  knowledge  of  those  principles  is  an  anticipation 
of  a  combination  wherein  those  abstract  principles 
are  used  in  new  concrete  relations,  and  thus  made 
to  produce  new  results. 

"Now  none  of  these  alleged  anticipations  show 
the  device  of  Carty.  Varley's  English  Patent,  No. 
1044,  of  1870,  simply  states  a  principle  made  use  of 
by  Carts'-,  but  concededly  old.  and  it  is  clear  that 
Varley's  application  of  that  principle  would  not  sug-- 
gest  to  a  mere  improver  the  device  of  Carty.  The 
German  publication,  'Das  Telephon'  of  1886,  shows, 
without  reference  to  detail  of  construction,  t\vo  sets 
of  telephones,  one  connected  in  series,  the  other 
in  multiple.  Without  reference  to  other  matters  it 
is  sufficient  to  sa}-  that  no  use  of  high  impedance 
bells  is  shown,  and  beyond  the  principle  of  multiple 
connection  it  has  no  inherently  necessary  feature 
in  common  with  Carty. 

"Attention  is  next  called  to  the  publication,  'The 
Telephone,'  by  Preece  &  Maier,  London.  1889. 
Among  other  essential  requirements  to  constitute 
such  a  prior  publication  as  will  defeat  a  patent  It 
is  essential  that  it  contain  a  description  of  the  com- 
plete and  operative  art  or  instrument  so  precise  and 
so  particular  that  any  person  skilled  in  the  art 
to  which  the  invention  belongs  can  construct  and 
operate  it  without  experiments  and  without  the 
exercise  of  inventive  skill.  Unless  a  publication 
possesses  all  these  characteristics  it  does  not  place 
the  invention  in  the  possession  of  the  public  nor 
defeat  the  claim  of  the  reinventor  to  a  patent.  Cohn 
vs.  U.  S.  Corset  compan}-,  12  Blatch.;  225  Fed. 
Cases  No.  2969:  Sej^mour  vs.  Osborne,  11  Wallace 
516,  Walker  on  Patents;  and  the  description  must 
be  read  in  the  light  of  the  then  knowledge.  Betts 
vs.  Merton,  L.  R.  3  Ch.  Ap.  429. 

*"Tested  by  these  standards  it  is  quite  clear  that 
this  publication  will  not  and  should  not  a^ail  to 
defeat  this  patent.  It  does  not  disclose  the  device 
of  Cartj-.  While  it  speaks  of  the  electrical  diffi- 
culties as  'very  easily  overcome  by  means  of  prop- 
erly proportioned  fixed  resistance  coils  placed  in 
the  different  sections  01  the  circuit.'  that  'the  electro- 
magnet inertia  of  the  apparatus  itself  is  here  utilized' 
and  that  'it  operates  the  receiver,  it  chokes  the 
current  across  the  bridge  and  so  makes  the  working 
currents  pass  along  the  line,'  j'et  when  we  come 
to  examine  we  find  these  'properly  proportioned 
fixed  resistance  coils'  to  be  a  veiy  different  thing 
from  Cart\''s  call-bell  magnets.  The  former  are  only 
determined  bv  tedious   calculations  made  bv  tech- 


July  30,   1898 


nical  men  and  must  be  adjusted  to  each  individual 
line,  while  the  high-impedance  bell  of  Carty's  can 
be  installed  on  any  suitable  line  without  reference 
to  its  length  or  to  the  number  or  location  of  stations. 
Moreover,  the  book  or  its  drawings  do  not  disclose 
how  the  telephone  transmitting  and  rccriving  de- 
vices or  the  call-current  generator  or  the  signal- 
receiving  apparatus  are  used  or  adjusted  with  rela- 
tion to  each  other  or  to  the  entire  system.  It  is 
quite  manifest  from  a  detailed  examination  of  the 
work  that  Carty's  device  was  not  given  to  the  world 
by  this  publication,  and  it  is  equally  clear  from  the 
statements  of  the  authors  themselves  in  a  subsequent 
edition  that  they  did  not  regard  their  system  as 
anticipating  or  disclosing  Carty's,  if  such  state- 
ments were  to  be  regarded  as  competent. 

"The  other  devices  which  are  stated  by  respond- 
ents' witness  to  most  nearly  approach  the  Carty 
device  are  the  divided  circuit  for  clearing  out  an- 
nunciators, No.  300,144  of  Scribner,  and  the  Van 
Rysselberghe  devices  for  combined  telegraphic  and 
telephonic  ser.vice,  patents  Nos.  306,665  and  322,239. 
Using  the  method  pointed  out  in  the  Scribner 
patent,  we  are  unable  to  find  any  anticipation  of 
Carty's  device.  Scribner's  device  was  for  effecting 
a  connection  in  series  between  two  subscribers 
through  an  exchange  station  and  affording  means 
for  signaling  such  exchange  when  the  conversation 
was  finished,  that  the  connection  might  be  broken. 
This  connection  was  through  a  clearing-out  drop 
and  this  was  of  as  low  impedance  as  possible. 
Nowhere  is  the  use  of  a  high-impedance  bell  sug- 
gested and  the  proof  is  if  it  were  substituted  for 
the  magnet  of  Scribner's  device  it  would  render 
talking  impracticable.  The  bridging  system  of  the 
Carty  patent  involved  a  definite  and  peculiar  ar- 
rangement of  different  apparatus,  operating  in  an 
original  combination,  to  effect  one  specific  result, 
while  the  Scribner  device  showed  normally  and 
designedly  a  different  arrangement  of  apparatus  in 
a  wholly  different  mode  of  operation,  to  secure  a 
result  wholly  different.  Scribner's  device  was  not 
intended  for  bridging  a  party-line  system.  To  be 
forced  to  use  the  elements  Scribner  used  in  such 
reformed,  variant  and  abnormal  relations  as  are 
not  fairly  disclosed  by  his  patent  in  order  to  ap- 
proach to  anything  akin  to  likeness  of  Carty,  tends 
to  prove  absence  rather  than  presence  of  anticipa- 
tion in  the  earlier  patent.  The  Van  Rysselberghe 
patents  refer  to  a  joint  telephonic  and  telegraphic 
system.  We  do  not  find  the  Carty  combination 
there  employed.  The  system  shows  no  call-signal- 
ing apparatus  whatever.  On  this  point  defendants' 
expert  says:  'The  telephone  instrument2ohere shown 
is  represented  by  a  receiver  only,  but  there  can  be 
no  question  whatever  but  that  a  battery  transmitter 
is  also  used,  and  very  probably  additional  signaling 
instruments  for  those  telephone  instruments  also.' 
But  to  show  anticipation  and  strike  down  a  patent 
we  should  have  something  more  certain  than  prob- 
abilities. The  call-signaling  apparatus  of  the  Carty 
S3'stem  is  so  vital  to  its  use  that  either  it  or  its 
substantial  equivalent  should  be  found  in  the  alleged 
anticipation  to  constitute  it  a  real  anticipation.  It 
would  seem  that  the  two  systems  were  for  different 
purposes  and  their  methods  were  diverse  in  detail. 
Moreover  the  Van  Rysselberghe  system  was  for 
the  simultaneous  transmission  of  telephone  voice 
currents  and  telegraphic-signaling  currents.  The 
Carty  system  of  sending  call  signals  could  not  be 
used  in  connection  with  Van  Rysselberghe's  sys- 
tems. It  is  therefore  apparent  that  in  no  fair  sense 
can  it  be  said  that  Carty's  device  was  anticipated  and 
given  to  the  world  by  Van  Rysselberghe's.  Being 
therefore  of  opinion  that  the  defences  alleged  hav3 
not  been  made  good,  a  decree  should  be  prepared 
in  favor  of  the  complainant." 


WESTERN  ELECTRICIAN. 

spring.  The  charge  for  a  three-minutes'  conversa- 
tion will  be  45.  gd.,  and  a  person  will  be  allowed  the 
imincdiale  use  of  the  line,  out  of  his  proper  turn, 
for  a  triple  fee. 

The  relations  between  the  electric-railway  compa- 
nies and  the  telephone  system  are  clearly  established. 
When  an  electric  railway  is  started  in  a  town  the 
telephone  wires  are  altered  to  prevent  disturbance  in 
them,  and  the  cost  of  this  is  charged  to  the  railway 
company. 
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Extensions  anci  Improvements. 


Telephony  in  Russia. 

A  report  has  been  prepared  by  the  Russian  postal 
and  telegraph  administration  for  the  year  1897  ex- 
plaining the  present  position  of  telephony  in  that 
country.  The  telephones  are  partly  worked  by  the 
Bell  company  and  partly  by  the  state,  but  it  would 
appear  that,  as  usual,  where  an  arrangement  of  this 
kind  exists,  the  former  has  managed  to  occupy 
the  most  remunerative  areas,  for  while  the  number  of 
subscribers  to  the  two  systems  is  nearly  the  same 
(11,171  and  10,419  respectively)  the  company  works 
Ti  districts  in  which  there  are  15  exchanges,  and 
the  government  business  is  divided  over  67  districts 
with  80  exchanges.  The  state  owns  2,875  miles  of 
lines,  corresponding  to  15,130  miles  of  conductor, 
and  has  11,616  telephones  in  use.  The  length  of 
the  company's  lines  is  848  miles,  and  the  length  of 
conductor  is  15,580  miles.  The  proportion  of  these 
figures  is  explained  by  the  fact  that  the  company's 
areas  include  the  large  towns  of  St.  Petersburg, 
Moscow,  Warsaw,  Odessa,  Riga  and  Lodz.  Con- 
cessions for  all  but  the  last  mentioned  of  these  towns 
were  granted  in  18S2;  for  Lodz  in  1884.  No  new 
concessions  have  been  granted  by  the  government 
since  the  year  i836,  and  on  November  i,  1901,  the 
state  will  acquire  the  whole  system. 

There  are  public  call  ofhces  in  several  towns,  the 
charge,  according  to  the  London  Electrician,  for  a 
three-minutes'  conversation  being  5.7d.  for  con- 
versations with  local  subscribers,  11. 4d.  through 
trunk  lines  up  to  a  distance  of  about  33  miles,  and 
IS.  7d.  up  to  a  distance  of  about  65  miles.  The  trunk 
lines  between  Odessa-Nikolaieff,  Rostoff-Taganrog 
and  St.  Petersburg-Terrioki  have  produced  a  rev- 
enue of  £4,300.  The  work  of  erecting  the  trunk  line 
from  St,  Petersburg  to  Moscow  was  resumed  in  the 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Hlec- 
trician.J 

The  Conway  Telephone  company  is  preparing 
to  occupy  a  brick  block,  now  in  course  of  erection 
at   Blockton,   Iowa,   for  a  telephone  exchange. 

The  Winard  Telephone  company  has  been  granted 
a  right  of  way  through  Hamilton,  III. 

The  Iowa  Telephone  company  is  getting  ma- 
terials on  the  ground  for  a  telephone  line  from 
Onawa  to  Mapleton,  Iowa. 

The  Sunset  Telephone  and  Telegraph  company 
has  betn  granted  a  franchise  in  Seattle,  Wash. 

R.  K.  McGee  and  D.  F.  Hurst  will  construct 
a  telephone  line  from  New  Virginia,  Iowa,  to 
Medora. 

Merchants  of  Bankston,  Iowa,  and  Tivoli  propose 
to  construct  a  telephone  line  to  Dubuque. 

The  Bishop  Telephone  company  has  been 
granted  a  right  to  establish  a  toll  connection  with 
Belle   Plaine,   Iowa. 

The  Iowa  Telephone  company  is  preparing  to 
remove  its  ofhce  in  Muscatine,  Iowa,  to  better 
quarters. 

D.  B.  Freil,  a  lineman  for  the  Northwestern 
Telephone  Exchange  company  in  Minneapolis,  while 
working  on  a  pole,  touched  a  live  wire,  receiving  a 
severe  shock  which  rendered  him  unconscious.  A 
policeman  turned  in  a  fire  alarm  and  the  unfor- 
tunate man  was  rescued  by  the  hook  and  ladder 
truck.  Several  doctors  worked  over  Freil  for  some 
time  before  he  was  pronounced  out  of  danger. 

H.  H.  Heath  has  just  completed  a  telephone 
exchange  system  at  Greenwood,  Wis. 

The  telephone  company  at  Dubuque,  Iowa,  ap- 
pealed to  the  courts  for  an  injunction  restraining 
the  Sullivan  heirs  and  the  City  Council  from  inter- 
fering in  any  manner  with  a  large  pole  which 
the  company  recently  erected  by  stealth  in  front 
of  the  Sullivan  property.  The  court  granted  the 
injunction  against  the  Sullivan  heirs,  but  declined 
to  include  the  City  Council. 

A  telephone  extension  is  in  progress  from  Clin- 
ton, Iowa,  to  Charlotte,  Iowa. 

It  is  reported  that  the  council  of  Des  Moines, 
Iowa,  will  pass  on  a  franchise  for  the  Iowa  Tele- 
phone company,  and  bring  suit  in  the  state  courts  to 
compel  its  acceptance.  The  franchise  provides  for 
maximum  charges  of  $42  and  $28  for  business  and 
residence  service,  and  has  a  clause  that,  if  at  any 
time  the  company  cuts  rates,  the  lower  rate  shall 
thereafter  be  the  maximum  rate.  A  decreased  rate 
is  provided  for  as  the  number  of  instruments  used 
increases. 

The  Wisconsin  Telephone  company  is  preparing 
to  change  its  system  at  Rhinelander,  Wis.,  from 
automatic  to  a  central  office. 

A  telephone  line  from  Belle  Fourche,  S.  D.,  to 
Aladdin,  is  proposed  by  the  Hay  Creek  company. 
Contracts  have  been  let  for  600  poles. 

The  Iowa  Telephone  company  has  been  granted 
a  franchise  for  an  exchange  at  Prairie  City.  Iowa. 
The  Central  Telephone  company  is  also  building 
toward  that  place  as  fast  as  possible. 

The  Minnesota  Central  Telephone  company  will 
probably  extend  its  wires  to  Clarkfield,  Minn.,  soon. 

The  Mutual  Telephone  company  is  arranging  to 
open  an  office  at  Ames,  Iowa,  on  its  line  from 
Boone  to   Marshalltown. 

The  telephone  company  at  Denison,  Iowa,  was 
put  to  considerable  trouble  by  a  bullet  in  the  cable 
entering  the  central  office.  This  let  water  into  the 
wires  and  crossed  the  entire  strand. 

The  new  telephone  exchange  at  Humeston,  Iowa, 
has  been  completed  and  put  in  operation. 

The  Cedar  Valley  Telephone  company  has  been 
negotiating  for  several  weeks  to  secure  the  Tama 
and  Toledo  telephone  system,  but  has  been  unable 
to  come  to  terms  with  the  owners.  The  Cedar 
Valley  company  will  instead  build  a  line  to  Tama 
from  Elberon. 

The  Western  Electric  Telephone  company  expects 
to  connect  St.  Peter  and  Mankato,  Minn.,  shortly 

Bayfield,  Wis.,  complains  that  its  acquaintance 
with  the  long-distance  telephone  was  short  and  un- 
satisfying. The  connection  was  completed  and 
shortly  after  a  storm  played  havoc  with  the  wires. 
That  was  three  months  ago,  and  the  line  has  not 
yet  been  repaired. 

The  Northwestern  Telephone  Exchange  com- 
pany advises  Graceville,  Minn.,  that  it  will  extend 
long-distance  service  to  that  town  if  the  business 
will  warrant  it. 

Britton,  S.  D.,  will  soon  have  long-distance  tele- 
phone service. 

The  Dakota  Central  Telephone  company  has  com- 
pleted its  system  to  Watertown.  S.  D..  and  soon 
expects  to  make  connections  with  the  Minnesota 
Central  Telephone  company,  which  covers  Minne- 
sota. 

A  telephone  line  is  projected  at  Miller,  S.  D., 
to   Kimball,  via  Gannvalley. 


Spokane,  Wash.,  hopes  to  have  communication 
wiih  Greenwood  camp  by  telephone  within  a  short 

time. 

According  to  the  San  Bernardino  (Cal.)  Transcript 
of  July  1st.  "the  people  of  Etiwanda  will  build  their 
own  telephone  line  for  the  free  use  of  the  public." 

The  New  York  Telephone  company  will  open  an 
exchange  in  the  village  of  Mamaroneck  on  Au- 
gust 1st.  The  office  will  be  in  the  bank  building, 
Boston  Post  R-oad. 

Luther  Green,  Dr.  J.  H.  Lacy  and  E.  T.  Ijams 
of  SafTord,  Arizona,  have  formed  a  company  to 
build  and  operate  a  telephone  line  in  Graham 
County,  from  Pima  to  Solomonville. 

The  Southwestern  Telegraph  and  Telephone  com- 
pany has  elected  Thomas  Sherwin  of  Boston  and 
David  B.  Parker  of  Buffalo  directors  to  represent 
the  American  Bell  interests  in  the  company. 

A  company  will  be  formed  at  Groveland,  N.  Y., 
to  erect  a  telephone  line  from  the  Delaware,  Lacka- 
wanna and  Western  Railroad  company's  station  to 
Scottsburg,  thence  to  Groveland  Corners,  East 
Groveland  and  Long  Point  on  Conesus  Lake. 

An  ordinance  has  been  passed  by  the  trustees  of 
Whittier,  Cal.,  granting  the  Sunset  Telephone  and 
Telegraph  company  the  right  to  place,  erect  and 
maintain  poles,  wires,  etc.,  for  transmission  of 
electricity  for  telephone  and  telegranh  purposes 
along  streets  of  that  village. 

The  Columbia  and  Montour  Telephone  company 
has  been  formed  by  merchants  of  Shamokin,  Sun- 
bury,  Danville  and  Bloomsburg,  Pa.,  with  a  capi- 
tal stock  of  $500,000.  The  new  company  will 
compete  with  the  Bell  company,  by  leasing  lines 
in  Lycoming.  Northumberland,  Montour  and  Co- 
lumbia counties.  The  main  office  will  be  at  Dan- 
ville. 

The  Citizens'  Telephone  company  of  Laconia. 
N.  H.,  has  selected  the  following-named  directors 
for  the  ensuing  year:  True  E.  Prescott,  Henry  J. 
Odell,  Edmund  Little,  Dr.  Alfred  W.  Abbott, 
John  W.  Ashman,  John  H.  Dow  of  that  city,  Her- 
man J.  Odell  of  Franklin,  William  B.  Fellows  and 
Frank  Proctor  of  Titton.  It  was  decided  to  de- 
clare a  semi-annual  dividend  of  three  per  cent. 

The  telephone  has  been  called  into  play  in  secur- 
ing the  release  of  a  convict  in  the  state  prison  at 
Trenton,  N.  J.  The  Court  of  Pardons  met  at  Tren- 
ton, but  Governor  Voorhees  was  at  the  military 
camp  at  Sea  Girt.  The  transactions  of  the  court 
were  carried  on  by  telephone,  and  the  attorney- 
general  of  the  state  rendered  the  opinion  that  Gov- 
ernor Voorhees'  consent  to  the  pardon  by  tele- 
phone would  be  valid. 

The  Erie  Telegraph  and  Telephone  company  has 
elected  the  following-named  directors:  C.  E. 
Adams,  Charles  J.  Glidden,  J.  W.  C.  Pickering, 
Asa  C.  Russell,  Levi  Sprague  and  J.  H.  Mills  (in 
place  of  Abner  S.  Adams,  deceased)  of  Lowell; 
W.  A.  Gove,  David  S.  Greenough  and  Charles  S. 
Tuckerman  of  Boston;  Harvey  A.  Whiting  of 
Wilton,  N.  H.;  Henry  D.  W.  Burt  and  H.  Fred 
Stevens  of  New  York.  The  board  of  directors 
elected  the  following-named  officers:  President, 
Charles  J.  Glidden;  secretary,  George  B.  Perham; 
treasurer,  Charles  A.  Grant;  general  manager, 
James  P.  McKinstry. 

The  use  of  the  telephone  throughout  Norway 
shows  considerable  development.  For  the  first  11 
months  of  1897  the  conversations  through  the  state 
telephones  numbered  321,989,  compared  with  105,- 
471  for  the  whole  of  i8g6.  The  telephone  compa- 
nies in  Norway  also  report  considerable  develop- 
ment. The  number  of  conversations  through  the 
chief  central  stations  of  the  Christiania  Telephone 
company  in  1897  reached  17,600,000,  an  average  of 
about  10  conversations  per  telephone  per  working 
day.  Interurban  telephonic  communication  has  re- 
cently undergone  considerable  extension,  the  ad- 
ditions for  1897  including  the  towns  of  Hamar^ 
Gjovik  and  other  places  as  far  west  as  Flekkefjord. 

A  communication  has  been  filed  with  the  Board 
of  Supervisors  at  San  Francisco,  Cal.,  by  Herman 
de  Laguna  demanding  that  that  body  enforce  at 
once  the  terms  of  an  agreement  entered  into  with 
the  People's  Mutual  Telephone  company  when  that 
corporation  was  granted  a  franchise  in  1896.  One  oi 
its  provisions  was  that  the  city  should  have  free 
telephones  and  thus  save  $15,000  a  year  for  tele- 
phone service.  One  day  prior  to  the  etcpiration  of 
the  franchise,  November  16,  1897,  a  renewal  was  ob- 
tained, a  bond  of  $10,000  being  furnished  to  guar- 
antee that  the  new  telephone  system  would  be  com- 
pleted within  one  year.  According  to  Mr.  de 
Laguna  nothing  has  been  done  to  carry  out  the 
contract,  and  he  suggests  that  the  board,  as  a  mat- 
ter of  legal  protection,  make  a  formal  demand  on 
the  grantee  to  furnish  a  specified  number  of  tele- 
phones, to  be  installed  in  certain  designated  places, 
so  as  to  lay  a  foundation  for  a  suit  to  compel  the 
payment  of  the  bond  in  the  event  that  compliance 
is  not  made  with  the  order  ^nd  the  terms  of  the 
agreement.  Attorney  James  L.  Crittenden  is  the 
president  of  the  new  company. 
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WAR   NEWS. 


\_Continued  Jrom  page  6j.\ 

information    being   sent   out   regarding   tlie  -move- 
ntenis  ol  the  army  or  navy. 

ijignal  omcers  say  it  will  be  almost  impossible 
lo  gi apple  ine  :3an  Juan  cabie,  aitliougti  ueneral 
ureeiy  iias  ordered  mat  the  enort  be  made,  ine 
caDie  IS  laid  in  water  onjy  jo  or  30  latnoms  deep  on 
ian  Juan,  but  its  exact  location  is  not  Known. 

itexiioving  Kiver  mines. — The  work  of  removing 
the  suDmarnie  mines  Irom  the  rivers  and  haroois 
01  me  .-\iianLic  stauoard  has  been  pushed  \'igor- 
ousiy  unacr  aireciion  el  ihe  War  jJepartment.  it  was 
iiuciesLiug  worK,  ana  as  consiaeraoie  Ganger  at- 
lendea  the  removal  ol  these  obsiacies  to  naviganon, 
as  mucli  secrecy  as  possible  was  tnrown  about  tne 
unaeriaKing.  i\o  one  was  aliow-ed  to  accompany 
me  Doats,  and  only  aistant  views  couia  be  ootamed 
01  the  mines  and  tne  operation  of  hauling  them  up. 
ilie  caDies  were  cut  wlucli  Had  connectea  tne  queer- 
looKing,  ovai-snaped  pocs  mied  wuh  dynamue  or 
gun-coiton  witn  an  underground  apartment  uacK 
ol  the  lorts,  in  winch  tlie  Keyooard  containing  tne 
niecnanism  lor  discnarging  tnem  was  located,  ine 
mines  were  located  \^y  tne  cnart  lurnisned  Dy  t^oi. 
/\iien,  and  the  worK  01  hslnng  them  out  01  tne  wa- 
ter and  transporting  them  tu  tne  lort  w'as  begun, 
it  was  dangerous  work,  and  the  engineers  employ  eu 
went  aDout  it  gingerly.  As  the  mines  were  laicen  up 
tney  were  piled  careiuUy  on  the  lorward  deck  01  tne 
snag- boat,  covered  witn  several  tliicknesses  ol  can- 
\as,  and  Kept  wet,  to  prevent  the  neat  ot  the  sun 
Irom  anecting  them. 

iwo  mines  were  e.xploded  in  Boston  harbor  near 
Fort  independence  on  July  2.2(1.  Kj-a  the  pier  at 
t..ity  i'oint  there  were  several  thousand  peopie  wno 
had  gathered  to  w'acch  tne  explosions.  Mrs.  Mans- 
heid,  wile  01  Loionel  Mansneid,  turned  on  the  cur- 
rent. Almost  instantaneously  a  huge  mass  ot  water 
rose  in  the  air,  lollowed  by  a  sullen  roar, 
which  was  like  the  report  of  a  great  can- 
non heard  irom  a  distance.  ihe  water  luted 
inio  the  air  resembled  a  huge  founiain  200 
teet  high,  snow-w-hite  and  snaped  like  a 
tlcur-de-iis,  the  column  in  the  center  rising  fully 
50  feet  above  the  body  of  the  water.  After  tne 
explosion  many  dead  or  stunned  hsh  could  be  seen 
on  the  surtace  for  a  radius  of  500  leet.  ihe  mines 
contained  too  pounds  of  dynamite  and  50  pounds  of 
gelatine. 

When  the  American  forces  took  possession  of 
Santiago  Spanish  omcers  volunteered  to  help  re- 
move or  explode  the  mines  m  the  harbor.  They 
said  that  there  were  six  dangerous  ones,  and  that 
four  had  been  exploded  against  the  Merrimac. 
There  were  also  some  contact  mines  to  the  right  of 
the  Merrimac  going  in.  The  othcers  said  that  the 
mines  to  tlie  lett  ot  the  Merrimac  had  been  removed 
to  let  Admiral  Cervera's  heet  out.  i^ieuienant  Cape- 
hart,  with  some  oilier  othcers,  was  sent  in  to  ex- 
plode the  mines.  Half  a  dozen  launches  from  the 
warships  accompanied  them. 

Miscellaneous  Notes.— One  of  the  first  of  San- 
tiago's local  industries  to  be  resumed  after  the  sur- 
render of  the  city  to  the  Americans  was  the  electric- 
lighting  plant. 

W.  L.  Shepherd  of  the  Postal  Telegraph-cable 
company,  who  is  seriously  ill  with  typhoid  fever,  has 
been  sent  home  from  Santiago  on  a  hospital  ship. 


Another  Underground  Electric  Railway 
for  London. 

IFrom  the  Railroad  Gazette.] 

The  English  investing  public  has  just  had  before 
It  the  prospectus  of  the  Great  Northern  and  City 
Railway  company.  The  capital  of  the  concern  is 
nearly  $8,000,000.  The  board  is  composed  of  such 
eminent  railroad  men  as  Sir  Charles  Scotter,  Sir 
Allen  Sarle,  Colonel  "R.  Wilhams,  M.  P.,  and  Sir 
Francis  KnoUys,  K.  C.  M.  G.,  K.  C.  B.  The  rail- 
road is  to  run  in  direct  connection  with  the  Great 
Northern  railway,  to  afford  a  short  through  com- 
munication between  Finsbury  Park  Station,  in  the 
suburbs  of  London,  where  the  various  suburban 
lines  of  the  Great  Northern  converge,  and  Moorgate 
street  in  the  city  of  London.  The  length  will  be 
three  miles,  and  the  railroad,  which  will  be  in  dupli- 
cate tunnels  16  feet  in  diameter,  will  be  operated  by 
electricity.  The  tunnels  will  take  the  heaviest 
suburban  steam  trains  of  the  Great  Northern  Rail- 
way company,  consisting  of  11  vehicles,  wilh  a 
capacity  of  500  passengers.  There  is  an  arrange- 
ment made  between  the  Great  Northern  Railway 
company  and  the  new  company,  whereby  the  former 
pays  over  a  certain  sum  for  the  right  to  use  the 
tunnels  and  for  the  maintenance  of  the  city  terminus. 
The  trains  will  do  the  journey  within  12  minutes 
The  directors,  in  estimating  the  probable  receipts, 
calculate  on  a  daily  service  of  125  trains  each  way 
but  as  other  lines  serving  similar  purposes  run 
tw;ice  the  number,  the  estimates  should  be  well 
withm  the  mark.  The  Metropolitan  Railway  com- 
pany runs  daily  through  King's  Cross  265  trains 
each  way,  the  Metropolitan  District  278  trains  each 
way  through  Victoria,  and  the  South  London  elec- 
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A  contract  has  been  entered  into  with  S.  Pearson 
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&  Son,  Ltd.,  for  building  and  equipping  the  rail- 
road and  works,  including  all  buildings,  rolling 
stock,  electrical  installation,  motors,  etc.  'The  con- 
tractors take  all  responsibility  for  compensation  and 
damage  by  tunneling  or  other  operations,  and  will 
hand  the  whole  concern  over  to  the  company  when 
completed,  fully  equipped  with  rolling  stock  and  in 
working  order.  They  will  also  work  the  railroad  for 
three  years  imder  agreement,  they  guaranteeing  four 
per  cent,  on  about  $4,000,000  of  the  ordinary  shares 
for  three  years  after  the  opening  of  the  line. 


Dangers    from    Electric   Appliances    in 
Coal  Mines.' 

In  recent  issues  of  Gluckauf  and  the  Elektrotech- 
nische  Zeitschnft  elaborate  accounts  have  been 
given  ot  a  series  ot  experiments  conducted  in  the 
testing  gallery  at  Geltenkirchen  in  Germany  re- 
cently, ihe  tests  were  made  m  the  three  months, 
beptember-Noveniber,  1697,  under  charge  01  Herr 
Heise,  representing  the  association  ot  the  West- 
phaiian  coal  operators,  and  ilerr  iliiem  on  behalf 
of  Siemens  &  iialske  ot  tJerlin,  who  supplied  tne 
apparatus.  The  testing  gallery  is  of  elliptical  sec- 
tion 4^2  feet  wide,  six  teet  high,  has  a  length 
ot  no  leet,  IS  closed  at  one  end  and  open  at  tne 
other,  and  with  mree  layers  01  pitch  pine.  Along 
the  top  runs  a  line  ot  salety  holes,  covered  witii 
stout  paper,  and  one  side  is  provided  with  15  windows 
ol  strong  glass,  i-or  the  present  e.Kpenments  the 
explosive  cnamber  at  the  end  01  the  passage,  ol  350 
cuDic  leet  capacity,  and  provided  witn  tnree  saiety 
holes  and  four  windows,  was  aione  used,  ine  meth- 
ane gas  comes  Irom  an  aoandoned  poor  worKing, 
whicn  has  been  dammed  olt  and  ntied  with  a  ven- 
tilating pipe  to  relieve  me  gas  pressure.  A  Dranch 
ot  this  pipe'  leads  to  the  explosive  cnamber.  ihe 
gas  mus  introduced  contains  on  an  average  38  per 
cent  01  methane.  A  gas  meter  is  inserted  in  tne 
pipe,  and  the  how  regulated  in  such  a  way  that,  as 
a  rule,  a  six  per  cent,  mixture  was  obtained;  an 
additional  quanuty  ot  gas  brought  the  percentage 
up  to  9  or  9.5.  The  latter  mixture  is  nighly  ex- 
IJiosive,  the  lormer  taintly  so.  Aruhcial  coal  dust, 
ground  coal,  was  used. 

ihe  incandescent-lamp  tests  were  the  most  com- 
plete. i\aKed  hiament  raised  to  high  incandescence 
may  or  may  not  cause  explosion,  and  may 
remain  intact  and  continue  to  burn  alter  explosion; 
in  most  cases  ignition  seemed  to  toliow  the  DreaK- 
age  or  burning  01  the  niament  and  me  sp^rKing 
accompanying  it  as  a  rule,  i^amps  w'lth  their  bulos 
were  nxed  on  iron  rods  suspended  on  cords  manipu- 
lated Irom  outside,  and  dropped  on,  the  iron  floor 
or  snattered  against  an  iron  irame  or  the  wooden 
wall.  At  hrst  glance  the  200  experiments  seem  to 
permit  ot  no  conclusion.  BuiDS  and  hiaments 
Droke  simultaneously,  there  w'as  bad  sparking  and 
sometimes  explosion,  and  sometimes  not.  in  otner 
instances  the  hiaments  remained  intact,  w'hen  tne 
bulb  was  smashed  and  again  explosion  might  toliow 
or  not.  it  IS  true  that  practically  only  tne  short, 
tliicK  hiament  ot  portable  lamps  will  bear  this  raal- 
tr-eatment.  it  is,  however,  not  the  mechanical 
Strength  only,  nor  the  watts  that  must  be  considered. 
The  amperes  seem  to  be  the  chief  thing.  Currents 
ot  less  man  o.tj  ampere,  continuous  or  alternating, 
did  not  produce  ignition,  though  there  was  olten 
sparking;  stronger  currents  did.  The  explanation 
advanced  when  a  bulb  is  broken,  for  instance,  by 
carelully  removing  the  top  the  air  wdl  rush  into  the 
yacuum  expand,  and  cool  the  hiament.  This  cool- 
ing IS  quite  noticeable  with  thin  hiaments.  if  the 
so-cooled  hiament  is  broken,  the  methane,  which 
requires  a  high  temperature  tor  explosion,  will  not 
hash  up.  in  eight  cases  the  tips  were  thus  nipped 
oh;  the  lamps  darkened,  brightened  up  again,  and 
an  explosion  ensued,  in  one  instance  sucn  a  muti- 
lated lamp  was  afterward  smashed;  a  violent  ex- 
plosion ensued  immediately,  because  there  could 
not  be  cooling  under  these  circumstances.  Other 
lamps  had  their  tips  broken  oh,  and  were  then  only 
switched  on  after  some  time.  The  filaments  de- 
veloped light  spots,  burned  through,  but  no  harm 
was  done;  the  experimenters  argue  that  this  im- 
munity was  the  result  of  the  hot  hiament  decom- 
posing the  gas. 

The  conclusions  as  to  lamps  are:  Use  stout 
globes  round  the  bulbs,  to  prevent  cracking  from 
water  dripping  on  the  hot  bulbs,  and  for  further 
protection,  cages.  Take  low-current  lamps  (0.6  am- 
pere-maximum) and  high  voltage,  but  not  above  150 
volts;  all  excessive  volts  are  dangerous,  ijave 
short  leading-in  wires  far  apart,  lest  they  be  bent 
together  and  make  short-circuit.  Avoid,  for  the 
same  reason,  lamps  with  two  filaments  in  series. 
This  summing  up  is  against  the  common  portable 
lamp,  which  has  the  further  disadvantage  of  not 
indicating  the  presence  of  fire-damp.  Otherwise, 
electric  incandescent  lamps  are  recommended,  as 
affording  probably  the  safest  illumination.  Not 
much  was  done  with  arc  lamps.  They  do  not  ap- 
pear to  ignite  coal-dust,  even  in  an  atmosphere  of 
four  per  cent,  of  methane;  but  in  six  per  cent,  ex- 
plosions took  place,  whether  the  lamp  was  already 
burning  or  was  switched  in.  A  dust  storm  did  not 
make  the  arc  flare  up.  But  arc  lamps,  continuous 
and  alternating  alike,  must  be  condemned  in  fiery 
mines. 

As  regards  switches  for  one  or  more  lamps,  cur- 
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rent  strength  and  still  more  so,  voltage  and  self- 
induction  in  the  circuit  play  a  great  part.  'While 
in  general  slow  switching  in  is  more  dangerous 
oil  account  ot  arcs  forming,  for  circuits  with  hieh 
self-induction,  continuous  or  alternating,  rapid  mo- 
tion of  the  switch  is  to  be  avoided.  In  some  cases 
the  switch  was.  thrown  30  times  before  ignition  oc- 

™=fn,;  1"  °"  P°'","  "'^y  ^^  glowing  without 
caijsing  explosion,  as  long  as  there  is  no  arc.  Spark 
extinguishers   which  form  a  momentary  arc  are  to 

L'lveTha'rmT^-  ^f7"^  resistances  s7em  in  thet^- 
selves  harmless   but  danger  threatens  from  contacts. 

on/  L?  ■■?='?' ^"«f  Y""  '''^"'^  horizontally  and 
one  hot  spiral  touched  another,  when  immediately 
e.xposion  followed.  Glowing  wires  do  not  cause 
explosions,  even  when  the  explosive  atmospherl 
was  driven  through  them  by  means  of  a  fan  Melt- 
ing wires,  especially  copper,  may  ignite  the  gas- 
but  an  iron  wire  buried  in  coal  dust  and  heated  by 

he  r^ri-r"'  V^"-^  ^""""g'y-  ^™"'d  not  ignite 
the  dust,  either  when  it  was  quiet,  or  when  it  was 

.h'?f  '"'°  i  ''°"'''-  ^"^'"S  wires  protected  by  a 
shunt  may  be  considered  harmless;  but  ordinary 
safety  fuses  of  lead  and  tin  behaved  badly  Of  elec- 
tric motors,  larger  sizes  are  safer  than  stialleV  types 
because  variations  in  the  load  affect  them  less  Car- 
bon brushes  are  least  likely  to  do  harm,  because 
they  spark  so  little.    A  motor  placed  in  a  box  under 

ture"'in"th';\'"''  '°^''  =^'  ^'^  '°  *=  explosive  mix- 
ture in  the  box  on  starting;  but  the  flame  did  not 
strike  through  the  gauze.  Experiments  with  five 
tnrv'^Pr'''t,  '""P''"^'?  ""'"^  «■"<>  <l"it<=   ^atisfac- 

acT'rints"  nf  '™\^°  '™''  ''^^'^  °^  °"^  °f  *e  con- 
tact rings  of  such  a  motor  w  thout  any  mischief 
resulting.  There  might  have  been  e.xp"osi™  tiA 
ge7  the^mof '"=1'  in  the  load;  to  avoid  any  dan 
ger  the  motor  should  be  encased,  and  double 
brushes  should  be  used.  aouDie 

The  general  conclusions  of  the  report  are  that 
electric  apparatus  is  safe  when  ordinary  precautions 
are  employsd  in  the  mine.  prccauuons 


American  Association  for  the  Advance- 
ment of  Science. 

■The  fiftieth  anniversary  of  the  American  As 
sociation  for  the  Advancement  of  Science  will  be 
ce  ebrated  at  Boston  by  a  meeting  on  AuguJt  22d 
2/th.  ihe  preparations  for  the  sessions  of  Section  D 
which  comprises  mechanical  science  and  engineer- 
ing, are  proceeding  under  the  direction  of  the  vice- 
president  and  chairman  of  the  section.  Prof  M  E 
Cooley  of  the  University  of  Michigan,  at  Ann  Ar-^ 
bor,  Mich.,  and  Prof.  John  Galbrlith  of  Toronto 
who  is  acting  chairman.     The  secretary  of  the  sec- 

We"st"v^'°'--  ^^v.^'   -^''^"'^h   of  the  University   of 
West  Virginia,   iWorganstown,    W.    Va.,   and   Prof 

ma?y  °    ^^f^y"t^'  I"d.,  is  the  acting  sec- 

n^^hln'  K^^"  f7^"8r^<i  that  the  meetings  of  Section 
D  shall  be  neld  at  room  27,  Rogers  building.  On 
Monday,  August  22d,  the  section  will  meet  for  or 
ganization  immediately  after  the  adjournment  of 
the  morning  genera^  session  of  the  association,  and 
at  4.30  p.  m^  Vice-President  Cooley  will  deliver  his 
address.  The  subject  is  yet  to  be  announced.  On 
Tuesday,  August  23d,  the  regular  programme  will  be 
taken  up,  and  during  the  several  sessions  the  fol- 
lowing papers  will  be  read: 

,  ''H'gh-speed  Influence  Machines."  By  Charles 
V\ .   U  arner,  Cambridge,  Mass 

TI n'L^"  c;°7'='?P'"f "'.  °f  *<=  Topographic  'Work  of 
tn  tlnf<;  .•'  Geological  Survey  and  Its  Application 
o  the  Solution  o  Economic  and  Engineering  Prob- 
lems. By  Charles  D.  Walcott,  Washington  D  C 
Instruments  and  Methods  of  Hvdrographic  Meas- 
urenients  bj-  the  United  States  Geolofical  Su^ey." 
By  F.  H.  Howell,  Washington    DC 

•  Proposed  Methods  of  Determining  the  Fre- 
quency of  Alternating  Currents."  By  Carl  Kinsley, 
rails  Church.  Va.  ' 

"On  the  Efficiency  of  Refrigerating  Plants."  By 
Prot.  Storm  Bull,  Madison,  Wis 

•■Some  Experiments  on  a  New  Form  of  Impact 
Testing  Machine."  By  Prof.  W.  K.  Matt,  Lafay- 
ette, Ind.  •' 

"On  a  Dynainometer  Car  and    Its  Equipment." 
^\  Prof.  L.  P.  Breckenndge.  Champaign    111 
,,,  An  Integrating  Dynamometer  for  Measuring  the 
Work  Done  in  Drawing  a  Train."     By  Prof.  ThSmas 
Gray,  Terre  Haute,  Ind. 

"A  Combined  Absorption  and  Transmission  Dyna- 
mometer for  Laboratory  Purposes."  B^-  Prof  I  T 
Flather,  Lafayette,  Ind.  ■  J-  J- 

"On  the  Measurement  of  Train  Resistance  by 
Dynamometer.  By  Prof.  F.  C.  Wagner,  Terre 
Haute,  Ind. 

"On  the  Use  of  Platinum  Resistance  as  a  Pv- 
rometer  m  Boiler  Tests."  By  Prof.  F.  C.  Wagne'r 
Terre  Haute,  Ind. 

"A  Comparison  of  the  Efficiency  of  the  Rheostat 
and  the  Series  Parallel  Controller  for  Electric  Cars  " 
By  Prof.  Thomas  Gray.  Terre  Haute.  Ind. 

'Note  on  a  Curious  E.xample  of  Elastic  Eolotropy 
m  Steel.  By  Prof.  Thomas  Gray,  Terre  Haute 
ind.  ' 

Other  papers  will  be  presented,  the  subjects  of 
which  will  be  announced  later. 


From  the  Engineering  and  Mining  Journal. 


The  Fergus  Telephone  company  of  Fergus  Falls, 
Minn.,  has  been  granted  a  franchise  in  Pelicaii 
Rapids,  Minn. 
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Russeli  &.  Officer  Automatic  Switch. 

The  Western  Electric  company  calls  attention  lo 
llie  improved  Russell  &  Officer  automatic  switcii. 
which  it  manufactures  and  which  is  represented  in 
Fig.  I.  This  switch  consists,  essentially,  of  a  pair  of 
solenoids,  which  act  on  a  common  iron  core.  This 
core  carries  in  turn  the  switch  blades  which  are 
pulled  into  or  out  of  engagement  with  the  clips, 
flcpending  upon  the  solenoid  energized.  The  cir- 
ciiit  from  each  solenoid  is  passed  through  the  circuit- 
I'rcaking  device  shown  at  each  end  of  the  switch, 
and  is  broken  at  this  point  as  soon  as  the  switch 
has  acted  and  before  the  pressure  can  be  removed 
from  the  push  button.  By  this  means  the  tendency 
to  arc  at  the  push-button  contacts  is  entirely  over- 
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come,  and  there  is  no  mark  at  these  contacts,  no 
matter  how  quickly  the  switch  may  be  operated. 

The  advantages  claimed  for  the  switch  are  numer- 
ous and  are  itemized  as  follows:  The  control  of  a 
large  number  of  lights  by  means  of  a  push-button 
switch,  and  without  having  to  bring  the  main  wire 
supplying  these  lights  to  the  switch  itself,  a  No.  16 
B.  &  S.  gauge  wire  answering  the  purpose  for  any 
size  switch;  control  of  a  group  of  lights  from  any 
number  of  points  independently  of  each  other;  con- 
trol of  all  lights  in  large  rooms  or  buildings  from 
a  central  point;  the  fact  that  the  switch  can  also  be 
used  as  an  underload  or  overload  switch  when  pro- 
vided with  a  special  relay;  the  simplicity  of  the 
switch,  the  magnets  being  operated  from  the  elec- 
tric-lighting circuit,  and  there  being  no  batteries  to 
get  out  of  order  or  cause  trouble. 

The  push-button  plates  used  to  operate  this  switch 
have  black  and  white  buttons  and  are  so  constructed 
that  they  can  be  used  either  where  wiring  is  carried 
in  iron-armored  conduit  or  where  it  is  carried  in 
molding.'  In  the  first  case  ihe  push  buttons  are 
mounted  directly  in  a  box  of  the  same  character 
and  design  as  a  flush  switch  box.  In  the  latter  case 
they  can  be  placed  in  a  wooden  mat. 

In  connecting  the  switch,  branches  are  carried 
from  the  branch  main  to  the  terminals  A  and  A^ 
(Fig.  2),  and  the  lamp  circuit  is  connected  to 
terminals  B  and  B\  The  controlling  wires  for  the 
push-button  wire  (which  may  be  No.  14  or  No.  16 
B.  &  S.  gauge)  are  carried  as  follows:  One  wire  is 
carried  from  terminal  A  of  the  switch,  or  from  any 
point  of  the  wiring  system  feeding  this  pole  of  the 
switch,  to  the  center  connection  of  the  push  button, 
marked  F;  one  wire  leads  from  binding  post  D  to  the 
connection  E  on  the  push  button,  which  is  on  the 
same  end  as  the  black  button;  the  other  wire  is  car- 
ried from  binding  post  C  to  terminal  G  on  the  push 
button,  which  is  on  the  same  end  as  the  white  button. 
When  connected  up  in  this  manner,  by  pressing  the 
black  button  the  lights  are  extinguished,  and  by 
pressing  the  white  button  they  are  lighted. 


Consolidation    of    Chicago   Street  Rail- 
ways Proposed. 

The  recent  transfer  of  Chicago  street-railway  se- 
curities in  New  York  has  revived  the  report  that 
a   consolidation   of  the   street-railway   properties   of 
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FIG.    2.       RUSSELL    &    OFFICER  AUTOMATIC    SWITCH. 

this  city  is  now  contemplated.  It  is  announced 
that  L.  Z.  Leiter,  S.  B.  Cobb,  Marshall  Field,  P.  D. 
Armour,  the  Traders'  Insurance  company  and  Will- 
iam B.  Walker,  holders  of  the  City  Railway  se- 
curities, favor  an  immediate  merger  with  the  North 
Chicago  and  West  Chicago  street-railway  lines. 
C.  T.  Yerkes  has  submitted  his  figures,  and  the 
latter  are  now  under  discussion.  It  is  understood 
that  the  new  organization  will  be  capitalized  at 
about  $50,000,000,  the  shareholders  of  the  North 
Side  and  the  City  railway  to  be  treated  equally  in 
the  distribution  of  the  new  stock,  while  the  West 
Side  certificates  are  to  be  appraised  at  par. 

Mr.  Leiter  is  the  largest  individual  holder  of 
City  Railway  stock,  as  he  owns  to-day  8,000  shares. 
Mr.  Cobb  comes  next  with  6,000  shares,  and  Mr. 
Pearsons  follows  next  with  4,000,  while  Mr.  Field, 
Mr.  Armour  and  the  Traders'  Insurance  company 
hold   large   amounts.     It    is     claimed    that    50,000 
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shares  have  been  pledged  to  the  deal.  The  com- 
panies concerned  are  capitalized  as  follows: 

Ciiicago  City  Railway  company, — Stock,  $12,- 
oro.ooo;  bonds,  $4,619,500;  total.  $16,619,500. 

North  Chicago  system. — Slock,  $6,849,900;  bonds; 
$7,93i,ooo;  total,  $14,780,900. 

West  ciiicago  system. — Stock,  $14,083,900;  bunds, 
$17,774,000;  total,  $31,857,900. 
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Furthermore,  the  employment  of  zigzag  lines  per- 
mits a  more  ready  illustration  of  the  difference  in 
Ihe  number  oi  turns  in  the  primary  and  secondary 
conductors. 


Standard  Diagrams  of  Electrical  Appa- 
ratus 

Apropos  of  Prof.  Andrew  Jamicson's  sug- 
gestions for  changes  from  the  Chicago  Electrical 
association's  standard  diagrams  for  electrical  ap- 
paratus, as  given  in  the  Western  Electrician  of 
July  i6th,  W.  Clyde  Jones,  the  patent  attorney,  has, 
at  the  request  of  Thomas  G.  Grier,  chairman  of  the 
committee  of  the  Chicago  Electrical  association, 
given  the  following  interesting  opinion: 

As  to  the  criticism  of  the  diagrams  of  series  shunt 
and  compound-wound  dynamos  or  motors,  I  do 
not  consider  them  material.  In  the  first  place,  I 
do  not  think  that  any  distinction  should  be  observed 
between  zigzag  lines  and  loops  as  representing 
magnetic  coils  such  as  the  field  coils  of  a  dynamo 
or  motor.  I  think  they  should  be  used  interchange- 
ably, if  both  are  to  be  used,  although  I  think  the 
zigzag  line  is  preferable  as  being  more  easily  drawn 
as  well  as  being  more  accurate,  since  there  is  a 
tendency  to  draw  the  loop  cc^il  by  hand,  thereby 
producing  an  untidy  appearance. 

As  to  the  second  criticism,  relative  to  the  location 
of  the  series  winding.  I  think  the  committee's 
diagram  is  preferable  to  that  of  Professor  Jamie- 
son,  since  the  winding  in  the  latter's  diagram  is 
liable  to  be  mistaken  for  a  rheostat  or  a  fixed  resist- 
ance in  the  external  circuit,  while  the  location  of  the 
winding  in  the  committee's  diagram  leaves  no  room 
for  mistake  as  to  this  point.  I  think  it  might  be 
an  improvement  in  the  committee's  diagram  to  pro- 
vide upon  the  conductors  leading  from  the  machine 
a  pair  of  circles  or  heavy  dots  to  represent  the 
terminals  of  the  machine,  thereby  indicating  that 
all  of  the  windings  are  within  the  terminals  of  the 
machine. 

As  to  the  motor-generator,  I  think  Professor 
Jamieson's  suggestion  is  much  the  preferable.  I 
have  never  been  able  to  quite  comprehend  the  ad- 
vantage of  the  motor-generator  diagram  as  sug- 
gested by  the  committee,  and  whenever  I  look  at 
it  my  thoughts  wander  off  to  long  past  days  when 
I  played  with  spools  and  toy  wagons. 

As  to  the  diagram  of  the  storage  cell,  I  think 
that  there  can  be  no  question  but  that  the  commit- 
tee's diagram  is  the  proper  one,  since  the  one  sug- 
gested by  Professor  Jamieson  is  the  usual  diagram 
fot  a  primary  battery  and  the  employment  of  a  letter 
to  indicate  whether  the  battery  is  primary  or  sec- 
ondary is  objectionable,  as  it  is  desirable  as  far 
as  possible  to  make  the  diagram  speak  for  itself. 

I  think  the  committee's  diagram  of  a  constantly 
driven  magneto  is  proper,  in  that  it  shows  the  belt 
to  distinguish  the  magneto  from  a  hand-driven 
n:agneto  which  would  be  shown  in  connection  with 
a  crank.  Professor  Jamieson's  diagram  conveys  no 
information  as  to  whether  the  magneto  is  constantly 
driven  or  hand  driven. 

As  to  the  various  meter  diagrams,  I  think  the 
committee's  suggestion,  wherein  the  letters  are 
placed  within  the  circle,  are  preferable,  since  the 
small  letters  placed  outside  the  circle  are  liable 
to  be  confused  with  the  reference  letters  that  may 
be  used  for  indicating  the  several  parts  of  the 
diagram. 

As  to  the  inductive  resistance,  I  think  the  com- 
mittee's diagram  is  preferable,  since  the  presence 
of  an  iron  core  is  at  once  suggestive  of  inductive 
resistance,  while  the  looped  coil  is  not  suggestive, 
and,  as  I  have  already  stated,  it  seems  to  me  that 
it  is  unwise  to  draw  a  distinction  between  a  coil 
represented  by  zigzag  lines  and  one  represented 
by  loops. 

As  to  the  solenoid  diagram,  I  think  the  presence 
of  a  core  is  essential  to  render  the  diagram  dis- 
tinctive. Professor  Jamieson's  suggestion  indicates 
a  dead  resistance  quite  as  much  as  the  solenoid. 

The  committee's  diagram  of  a  ground  I  consider 
much  the  preferable  to  the  arrow  employed  by 
Professor  Jamieson. 

As  to  the  diagram  of  the  arc  lamps,  I  think  there 
are  many  instances  where  Professor  J.amieson's 
diagram  is  preferable  to  the  crosses  employed  by 
the  committee,  and  I  think  both  of  these  forms 
ought  to  be  adopted,  or,  if  it  is  necessary  to  dis- 
card one,  I  should  preferably  retain  the  one  sug- 
gested by  Professor  Jamieson. 

As  to  the  diagram  of  the  incandescent  lamp  it 
seems  that  both  are  good  forms,  but  I  should  say 
that  the  one  suggested  by  the  committee  is  prefer- 
able, as  it  is  more  readily  drawn. 

As  to  the  diagram  of  the  fuse.  I  prefer  the  solid 
line,  since  dotted  lines  are  often  employed  in  dia- 
grams to  indicate  modifications  in  the  circuit  ar- 
rangements, and  the  adoption  of  a  dotted  line  for  a 
fuse  would  thus  lead  to  confusion. 

As  to  the  telegraph  key,  the  committee's  diagram 
is  more  complete,  but  I  do  not  see  much  choice 
between  the  two  forms  suggested. 

As  to  the  transformer  diagram,  I  consider  that 
there  is  not  much  preference  of  one  over  the  other, 
although  the  one  formed  of  zigzag  lines  is  more 
readily  constructed  and  is  the  neater  of  the  two, 
since  the  loops  are  usually  made  free  hand  and. 
therefore,   present   a   somewhat  untidy    appearance. 


Honors  for    Distinguished  Public  Serv- 
ice 

An  interesting  subject  is  that  which  deals  witli 
the  anomalous  condition  of  this  country  in  the 
matter  of  honors  or  decorations  for  its  distinguished 
men.  It  is  considered  in  a  recent  report  of  a 
special  committee  of  the  Board  of  Regents  of  the 
University  of  the  State  of  New  York.  The  report 
was  written  by  Whitelaw  Reid  and  concurred  in  by 
Chancellor  Upson  and  Bishop  Doane.  Inasmuch 
as  it  refers  to  the  position  of  the  eieclrical  inventor 
in  this  matter,  it  will  be  followed  with  interest  by 
the  readers  of  the  Western  Electrician: 

"The  insufficiency  in  existing  methods  is  obvious. 
Tlie  subject  under  discussion  in  the  board  at  the 
time  this  committee  was  appointed  illustrates  it.  A 
prominent  physician  had  displayed  unusual  public 
spirit  as  well  as  courage  and  devotion  in  danger.  A 
member  of  the  board,  coming  from  the  city  where 
this  physician  resides,  earnestly  desired  some  ade- 
quate recognition  for  the  public  service  thus  ren- 
dered. There  was  no  further  degree  in  the  medical 
profession  that  could  be  conferred,  and  nothing  bet- 
ter could  be  suggested  than  to  mark  our  apprecia- 
tion of  this  physician's  service  by  styling  him  a 
doctor  of  laws. 

"Unnatural  as  this  appears,  there  is  the  bad  justifi- 
cation for  it  of  the  lack  of  any  other  degree  within 
our  gift,  or  that  any  of  any  other  literary  and  edu- 
cational institution,  that  would  not  seem  more  in- 
appropriate. There  is  consequently  a  considerable 
accumulation  of  precedents  for  such  use  of  the  title 
of  LL.  D.  Only  a  few  weeks  ago  one  of  our  large 
universities  went  further  in  this  miscellaneous  use  of 
the  degree — expressing  its  patriotic  admiration  of 
public  service  without  seeming  to  perceive  anything 
strange  in  its  method  of  expression — by  appending 
the  title  of  LL.  D.  to  that  of  admiral,  already  given 
by  our  government  to  the  naval  hero  who  sunk  the 
Spanish  ships  in  the  harbor  of  Manila  and  added  an 
archipelago  to  the  domain  of  the  United  States.  To 
some  of  us  this  is  almost  as  incongruous  as  it  would 
be  to  solve  the  embarrassment  of  Congress  about 
the  proper  recognition  for  the  gallant  officer  who 
saved  another  Spanish  fleet  from  all  temptation  to 
run  into  danger  by  bottling  it  up,  with  a  proposal  to 
reward  that  humanitarian  service  with  the  title  of 
doctor  of  divinity.  If  either  use  of  these  learned 
degrees  is  appropriate,  what  is  there  left  for  the 
leader  who  shall  yet  hoist  the  American  flag  over 
Santiago  and  Havana,  excepting  to  make  him  a 
bishop? 

"But  it  may  be  assumed  that  the  board  did  no: 
have  in  mind  when  appointing  this  committee  such 
public  service,  naval  or  military,  as  has  just  been 
referred  to.  There  exists  admirable  and  ample  de- 
grees for  cases  of  .that  kind — suitable,  not  incon- 
gruous— in  the  profession  adorned,  not  in  somebody 
else's  profession,  and  fortunately  a  grateful  coun- 
try is  not  slow  to  bestow  them. 

"There  are  other  services  not  so  easily  classified, 
and  to  the  suitable  recognition  of  which  there  is  no 
such  easy  road.  As  a  ready  example  (though  by 
no  means  the  most  striking  or  characteristic),  for 
the  man  who  bound  the  Old  World  to  the  New  by 
the  Atlantic  cable  we  had  nothing  but  a  public 
banquet  and  the  conflagration  of  a  city  hall.  About 
the  only  other  available  thing  would  have  been  to 
send_him  to  Congress.  The  British  premier  of  the 
day  said  that  if  he  were  a  citizen  to  their  country 
the  government  would  have  high  honors  for  him. 
We  had  in  the  end,  too,  for  Congress  unanimously 
voted  him  its  thanks  and  a  gold  medal.  But  such 
distinctions  in  the  case  of  citizens  not  actually  in 
the  government  service  are  so  rare  that  they  may 
almost  be  left  out  of  reckoning.  In  the  very  field  of 
electrical  development,  just  referred  to  for  illustra- 
tion, what  recognition  has  their  own  country  given 
to  Morse  and  to  Edison?  Other  countries,  in  the 
case  of  each,  were  prompt  and  profuse,  from  France 
to  Turkey.  We  have  practically  no  ready  and  ac- 
cepted method  of  publicly  recognizing  and  properly 
distinguishing  the  wide  range  of  voluntary  service 
to  the  public,  often  most  gallantly  and  devotedly 
rendered,  by  men  in  no  way  in  the  government  em-, 
ployment.  France  has  her  Legion  d'Honneur,  as 
well  as  some  other  distinctions.  England  has  per- 
haps a  dozen,  altogether,  outside  her  orders  of  no- 
bility. Most  civilized  governments  have  them.  We 
do  not,  and  it  is  not  clear  that  they  would  be  in 
accordance  with  the  temper  of  our  people  or  the 
genius  of  our  institutions.  At  any  rate,  that  is  be- 
yond our  province  as  a  board  of  regents. 

"What  is  clear  to  your  special  committee  is  that 
the  University  of  the  State  of  New  York  has  no 
authority  to  devise  or  confer  other  than  educational 
or  literary  degrees;  and  that  its  duty  is  to  bestow 
these  or  encourage  their  bestowal  only  for  distin- 
guished merit,  and  in  cases  where  the  degree  is 
appropriate  to  the  service  it  is  intended  to  recog- 
nize. We  may  properly  take  note  of  the  public  need 
for  some  method  for  recognizing  great  and  con- 
spicuous service  outside  the  fields  either  of  gov- 
ernment employment  or  of  literary  and  educational 
activity;  but  we  are  constrained  to  express  our 
sense  of  the  incongruity  of  using  our  degrees  for 
that  purpose  and  of  our  lack  of  authority  for  ad- 
dressing to  the  public  recommendations  on  that  or 
other  subjects  beyond  those  committed  to  our  care."- 


68 

Municipal  Electricians'  Convention. 

The  third  annual  convention  of  fire  and  police  tele- 
graph superintendents  and  municipal  electricians 
will  be  held  at  Elmira,  N.  Y..  on  August  gth  and  loth. 
Arrangements  have  been  perfected  for  the  entertain- 
ment of  the  ladies,  and  it  is  hoped  that  there  will  be 
a  large  attendance  of  the  fair  sex.  All  city  officials 
are  also  invited  to  be  present.  Papers  will  be  read 
by  the  following-named  electricians:  Captain  William 
Brophy,  chief  electrician.  Boston:  S.  L.  Wheeler, 
city  electrician,  Springfield;  John  W.  Aydon,  super- 
intendent fire  and  police  telegraph,  Wilmington; 
F.  P.  Foster,  superintendent  of  fire  telegraph.  Corn- 
ing, N.  Y.;  M.  W.  Mead,  city  electrician,  Pittsburg, 
and  others,  to  be  followed  by  open  discussion. 

CORRESPONDENCE. 

New  York  Notes. 

New  York.  July  26. — There  is  a  gopd  deal  of 
complaint  nowadays  because  of  the  inconvenience 
and  annoyance  caused  by  the  work  of  transform- 
ing the  iiorse-car  lines  into  underground  trolley 
lines.  It  has  been  found  necessary  to  close  the 
lines  temporarily  upon  which  construction  work  is 
being  pushed,  biit  it  is  believed  the  new  systeni  will 
be  in  operation  soon  and  that  the  pubhc  will  be 
amply  repaid. 

The  horse-car  service  of  the  Metropolitan  Street 
Railway  company  on  Sixth  and  Eighth  avenues, 
south  of  Fifty-ninth  street,  has  been  discontinued  to 
permit  of  the  new  electric-railway  construction  on 
those  streets.  Upper  West  Side  patrons  via  Eighth, 
Columbus  and  Amsterdam  avenues  are  carried  over 
the  electric  line  through  Fifty-ninth  street  to  and 
from  transfer  points  at  Seventh  avenue.  Madison 
avenue.  Lexington  avenue,  and  Second  avenue. 
Until  the  Sixth  and  Eighth  avenue  lines  are  again 
in  operation,  extra  facilities  for  the  accommodation 
of  the  public,  including  east  and  west  transfers,  will 
be  furnished  on  the  Seventh  and  Ninth  avenues 
horse-car  lines.  After  October  1st  there  will  be  only 
two  of  the  lines  of  railroad  of  the  Metropolitan 
Street  Railway  company  running  up  and  down  town 
operated  by  horse  power.  Since  the  difficulties 
caused  by  litigation  were  removed,  several  weeks 
ago.  the  company  has  been  pushing  the  prepara- 
tion of  castings,  etc..  necessary  for  use  in  the  con- 
struction of  the  electric  lines  on  the  routes  of  the 
Sixth  and  Eighth  avenue  railroads.  There  remain 
the  digging  of  trenches,  placing  of  the  castings,  the 
laying  of  the  ties  and  rails  and  the  stringing  of  wires. 
Contracts  for  this  work  have  been  let,  and  the  work 
is  now  under  way. 

The  State  Railroad  Commission  has  granted  the 
application  of  the  Nassau  Electric  Railroad  com- 
pany of  Brooklyn  for  permission  to  cross  the  tracks 
of  the  Prospect  Park  and  Coney  Island  road  at 
Surf  avenue.  Coney  Island,  and  that  of  the  Brook- 
lyn Heights  company  to  cross  the  Ridgewood 
division  of  the  Long  Island  railroad.  Safety  devices 
must  be  used  in  both  cases.  Decision  was  reserved 
on  the  Nassau  company's  application  to  increase 
its  capital  stock  from  $6,000,000  to  $15,000,000. 

The  popularity  of  the  trolley  is  attested  in  Brook- 
lyn every  evening,  especially  during  the  hot  spell. 
The  daily  papers  call  attention  to  the  fact  that  Brook- 
lyn women  take  oS  their  hats  when  riding  on  the 
open-trolley  cars  on  w'arm  days.  This  was  first 
tried  early  in  the  season  by  several  venturesome 
young  women,  and  although  frowned  upon  at  first  it 
is  now  quite  popular,  and  it  is  not  an  unusual  sight 
to  see  several  hatless  women  riding  in  a  car.  It  is 
a  strange  sight  to  see  women  returning  from  Coney 
Island  and  other  resorts  on  the  trolley  oyer  the 
bridge.  When  Park  row  is  reached  there  is  a  great 
fuss  among  them  smoothing  back  dishevelled  hair 
and  arranging  headgear. 

The  New  York  and  Philadelphia  Traction  com- 
pany is  operating  car'^  between  Somerville,  N.  J., 
and  Bound  Brook.  This  opens  the  first  link  of  five 
miles  of  the  proposed  route  from  New  Y'ork  to  Phil- 
adelphia. The  construction  of  the  road  was  begun 
in  1895.  but  the  opposition  of  the  New  Jersey  Cen- 
tral, the  New  Brunswick  Traction  company  and  the 
Bridgewater  township  officials  kept  the  new  com- 
pany in  litigation  and  delayed  the  construction. 
The  Brunswick  company  was  consolidated  with  the 
New  York  and  Philadelphia  company  and  all  actions 
have  been  withdrawn  from  the  courts. 

Frank  E.  Mills  last  week  obtained  from  Justice 
Bischoff,  in  the  Supreme  Court,  an  injunction  re- 
straining the  Gold  and  Stock  Telegraph  company 
from  removing  the  stock  ticker  of  that  company 
from  his  office,  room  22,  40  Broadway.  The  New 
York  Stock  Exchange,  under  the  contract  by  which 
it  furnishes  the  Gold  and  Stock  Telegraph  company 
quotations,  has  the  right  of  supervision  over  new- 
subscribers,  and  has  recently  required  the  removal 
of  a  number  of  tickers  from  oftlces  where  the  owner- 
ship had  been  changed.  Olficers  of  the  Stock  E.-c- 
change  would  not  state  whether  action  had 
been  taken  against  the  office  of  F.  E.  Mills,  but 
it  is  reported  that  the  Exchange  authorities  made 
inquiries  looking  to  the  taking  of  such  action. 

During  the  last  month  there  have  been  several 
severe  electrical  storms,  entailing  loss  of  life  and 
damage  to  property.  Most  of  them  have  been  in 
the  East,  along  the  Atlantic  coast.  The  night  of 
July  2ist  was  marked  by  one  of  the  most  severe 
storms  that  has  visited  this  section  of  the  country. 
On  that  occasion  lightning  struck  the  wires  leading 
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into  the  depot  of  the  Nassau  Electric  Railroad  com- 
pany at  Ninth  avenue  and  Twentieth  street,  Brook- 
lyn, and  set  fire  to  the  building.  Several  residences 
were  also  struck  by  lightning  in  Brooklyn. 

The  storm  was  one  of  the  severest  ever  experi- 
enced on  Staten  Island,  and  considerable  damage 
was  done  in  a  number  of  places.  The  trolley  sys- 
tems were  crippled  for  a  time.  Lightning  entered 
the  power  house  of  the  Midland  railroad,  disabling 
one  of  the  dynamos  and  blocking  the  road  for  an 
hour.  The  electric  lights  at  Midland  and  South 
Beaches  were  extinguished  and  left  those  places  in 
darkness.  The  large  ferry  house  of  the  Rapid- 
transit  railroad  at  St.  George  was  thrown  into  total 
darkness  by  the  burning  out  of  the  electric-Hght 
converter.  Many  telephone  poles  were  shattered 
and  wires  were  down  in  several  places.        H.  I.  C. 


Canadian  Intelligence. 

Ottawa,  July  23. — The  Quebec  electric  railway 
has  definitely  passed  into  the  possession  of  the 
Quebec,  Montmorency  and  Charlevoix  Railroad 
company.  Colonel  Strathy  of  Montreal,  the  repre- 
sentative of  the  new  syndicate,  paid  the  company 
which  built  the  Quebec  electric  road  $1,500,000. 

The  City  Council  of  Hamilton,  Ont..  has  decided 
to  submit  the  following  questions  to  the  taxpayers: 
(i)  Shall  the  city  purchase  and  operate  the  Hamil- 
ton street  raihvay?  (2)  If  the  city  does  not  now 
purchase  the  Hamilton  street  railway,  should  the 
council  extend  the  franchise  of  the  company  for 
15  years?  i    i    1    I  «;  ■ 

The  Rev.  Father  Paradis,  of  colonization  fame  in 
Northern  Ontario,  is  in  Montreal,  and  his  energies 
are  being  directed  to  secure  an  electric  tramway 
from  Dunreny,  two  miles  from  Verner,  to  the  waters 
of  Lake  Trinagain,  a  distance  of  26  miles.  This 
lake  is  surrounded  by  fertile  land  and  its  connec- 
tion with  the  Canadian  Pacific  railroad  is  greatly 
to  be  desired.  Father  Paradis  states  that  the  water 
power  is  all  that  can  be  desired,  and  he  hopes  that, 
with  a  little  aid  from  the  Ontario  government,  the 
road  can  be  completed  in  the  near  future. 

Mr.  C.  O.  Palmer,  inanager  of  the  Sun  Life  In- 
surance company,  at  Kingston,  Jamaica,  is  at  pres- 
ent in  Canada  in  this  vicinity.  He  speaks  highly  of 
the  project  of  harnessing  the  Rio  Cobre  by  the  West 
Indian  Electric  company,  which  is  one  of  the  largest 
schemes  ever  ventured  in  Jamaica.  The  works, 
which  have  already  made  considerable  progress,  are 
situated  near  the  great  tunnel  at  Boy  \Valk,  at 
which  point  the  river  is  160  feet  wide.  The  dam 
will  stretch  from  one  bank  to  the  other,  to  be  im- 
bedded in  the  solid  rock.  In  oi;der  to  provide 
against  all  contingencies,  the  dam  will  be  three 
times  as  strong  as  its  estimated  pressure.  The 
foundations  of  the  dam  have  already  been  built. 
The  concrete  and  masonry  sunk  in  the  rock  of  the 
river  bottom  will  go  10  feet  below  the  water,  and 
above  the  water  the  walls  of  the  dam  will  rise  some 
nine  feet.  The  water  is  taken  in  from  the  dam  by  a 
pipe  eight  feet  in  diameter.  The  pipe  will  convey 
about  20,000  cubic  feet  of  water,  or  about  120,000 
gallons  a  minute,  to  the  power  works.  It  is  pro- 
vided with  a  steel  valve  to  regulate  and  control 
the  supply  of  water,  and  runs  alongside  the  river  for 
a  mile  and  a  quarter  from  the  dam  to  the  power 
house.  The  power  house  will  be  built  entirely  of 
steel  and  concrete,  the  steel  work  alone  weighing 
250,000  pounds.  The  river  in  its  course  for  a  mile 
and  a  quarter  drops  about  47  feet,  wdtich,  added  to 
the  foot  of  the  dam,  amounts  to  56  feet,  which  will 
be  the  fall  of  the  pipe  in  its  course  to  the  works. 

The  Shaw-enegan  Water  and  Power  company, 
which  has  been  incorporated  to  develop  and  utilize 
water  power  at  Shawenegan,  Que.,  will  not  manu- 
facture pulp  at  present,  as  it  has  been  determined 
to  confine  itself  to  the  production  of  power.  Among 
the  incorporators  of  the  company  are  John  Joyce 
of  Boston  and  David  Russell  of  Montreal. 

The  first  electric  car  traversed  the  streets  of  the 
city  of  St.  Thomas,  Ont.,  on  July  15th.  This  elec- 
tric street  railway  was  begun  on  March  24th.  The 
road  is  six  miles  long  and  it  cost  $80,000. 

Hon.  John  Haggart  of  Perth.  Ont.,  and  others 
have  incorporated  the  Canadian  Electric  and  Water 
Power  company,  with  a  capital  stock  of  $150,000,  to 
produce  and  distribute  electricity  in  Perth,  as  well 
as  in  other  towns  in  the  Dominion. 

The  Ottawa  City  Council  has  decided  to  submit 
the  Sunday  street-car  question  to  the  popular  vote 
next  January.  There  are  two  obstacles  in  the  way 
of  the  operation  of  street  cars  on  Sunday  here. 
One  is  the  prohibitive  act  of  the  Ontario  Legisla- 
ture and  the  other  is  a  clause  in  the  street-railway 
company's  charter  forbidding  Sunday  cars. 

A  new  electric  power  company  has  been  formed 
here.  It  will  have  a  capital  of  $1,000,000.  The 
promoter,  Mr.  Thomas  Lindsay  says:  "The  com- 
pany has  practically  unlimited  water  power  at  its 
disposal.  Of  course.  I  cannot  disclose  the  source 
of  power  at  present,  but  we  ha\e  2,000  horse  power 
to  begin  with,  and  can  easily  obtain  5.000  more 
whenever  we  need  it.  We  intend  to  supply  Ottawa 
with  electricity  for  light,  heat  and  power.  In  addi- 
tion to  water  power  we  will  have  a  steam  auxiliary." 

A.  V.  W. 


Northwestern  Notations. 

Minneapolis,  July  25. — The  Burgess  Electric  com- 
pany of  Duluth.  Minn.,  has  made  an  estimate  of 
cost    for    an    electric    car    line   3.200    feet    long     for 
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the  Golden  Star  Mining  company  of  the  Seine  river 
mining  country. 

The  gasoline  engine  which  furnished  power  for 
the  electric-light  plant  in  Benson,  Minn.,  failed,  and 
the  town  was  in  darkness  until  a  deal  was  made 
with  the  Benson  Mill  company  to  take  charge  of 
the  electric-light  plant  and  furnish  the  power. 

The  Western  Union  has  promoted  Miss  Stella 
Smith,  manager  of  the  Crookston,  Minn.,  office,  to 
a  more  lucrative  position  in  the  Fargo,  N.  D., 
office. 

The  Postal  Telegraph  company,  which  recently 
absorbed  the  Rocky  Mountain  Postal,  will  e.xtend 
connecting  lines  east  to  the  Canadian  Pacific  lines 
and  south,  it  is  understood. 

Chester  P.  Wilson  has  resigned  as  general  man- 
ager of  the  Sioux  City  Traction  company  of  Siou.K 
City,  Iowa. 

Lightning  struck  the  wires  of  the  Postal  Tele- 
graph company  at  Council  Bluffs,  Iowa,  recently 
and  cut  off  all  connection  with  Sioux  City.  The 
latter  place  was  unable  to  get  Associated  Press 
dispatches  for  a  number  of  hours. 

'the  Minneapolis  General  Electric  company  has 
procured  a  warrant  for  the  arrest  of  Dr.  A.  E. 
Peck,  a  dentist,  charging  him  with  stealing  electric 
power.  Peck  has  a  suite  of  four  rooms  and  uses 
a  good  deal  of  electricity  in  lighting  and  for  his 
instruments.  The  way  the  theft  is  alleged  to  have 
been  committed  was  to  solder  a  wire  in  the  front 
room  onto  the  wire  leading  to  the  meter  in  the 
rear  room,  and  thus  partially  shunt  all  the  front 
rooms  from  the  meter.  The  soldering  was  done 
under  a  cleat  which  concealed  the  work.  It  is  said 
that  the  doctor  boasted  of  his  success  to  his  friends 
and  knowledge  of  it  finally  came  to  the  company. 
Suspicions  had  been  entertained  for  some  time, 
owing  to  the  greatly  reduced  amount  of  light  for 
wliich  the  doctor  paid.  When  this  news  was  re- 
ceived an  investigation  was  made.  The  warrant  is 
made  under  the  law  passed  at  the  last  legislature. 
The  penalty  is  not  to  exceed  a  fine  of  $500  or 
five  years'  imprisonment. 

The  Greenman  Electric  company  succeeds  H.  K. 
Greenman  at  Sioux  City,  Iowa. 

Plans  have  been  completed  and  bids  are  all  in 
for  an  electric-light  plant  for  St.  John's  University 
at  St.  Cloud,  Minn.     The  cost  is  about  $5,000. 

The  council  committee  at  Duluth,  Minn.,  has  ar- 
ranged to  extinguish  the  arc  lights  in  the  outlying 
districts  at  12  o  clock  and  has  reduced  the  number 
of  lights,  thereby  reducing  the  expense  $30,000  per 
annum. 

The  village  of  St.  James,  Minn.,  contemplates 
putting  in  a  new  dynamo  and  another  engine,  to 
take  care  of  the  increasing  business.  The  cost  of 
the  proposed  improvements  will  be  between  $1,500 
and  $2,000. 

The  council  of  Neenah,  \^'is.,  has  passed  an  or- 
dinance requiring  the  electric  street-car  company 
to  make  two  extensions  of  the  line,  and  to  use 
nothing  but  iron  trolley  poles  in  the  city.  The  lat- 
ter has  been  a  point  at  issue  between  the  council 
and  the  company  ever  since  tlie  line  first  reached 
Neenah,  The  company  is  disinclined  to  grant  the 
council's  demands. 

James  K.  Tillotson,  the  successful  promoter  of 
the  electric  street-car  system  of  (^)shkosh.  Wis., 
now-  has  a  larger  scheme  in  view.  It  is  to  connect 
all  tile  towns  in  the  Fox  River  Valley  by  electric 
car  lines.  The  plan  includes  Green  Bay,  Depere, 
Kaukauna,  Neenah,  Menasha,  Oshkosh,  Fond  du 
Lac  and  the  smaller  villages  west  of  Oshkosh.  He 
is  at  present  working  for  the  proposed  Oshkosh, 
Omro  and  Berlin  line.  The  plan  is  to  get  a  private 
right-of-way,  instead  of  one  along  the  highway, 
and  to  this  end  farmers  are  asked  to  contribute 
15  feet  next  to  the  fence  for  the  right-of-way.  The 
progress   is   necessarily   quite  slow. 

Mayor  M.  M.  Shoetz  of  Menasha,  Wis.,  sought 
to  ride  free  on  the  street  cars  by  virtue  of  his  office. 
The  conductor  failed  to  see  the  matter  in  that  light 
and  demanded  fare.  On  its  being  refused,  he  ejected 
his  honor  from  the  car.  But  tlie  mayor  felt  that 
the  dignity  of  the  office  was  well  worth  a  pass  from 
the  street-car  company,  and  he  had  the  conductor 
arrested  for  assault  and  batterj-.  The  city  attorney 
appeared  for  the  niaj-or  and  the  company's  attorney 
for  the  conductor.  The  case  was  continued  for  a 
few  days.  The  mayor  says  he  will  fight  to  a  finish, 
and  the  street-car  company  officials  say  that  no  one 
can  ride  free. 

Twenty  of  the  50  men  emploj-ed  on  the  new  inter- 
urban  line  being  constructed  between  Eau  Claire 
and  Chippewa  Falls.  Wis.,  struck  for  a  raise  in  their 
pay.  To  the  men  who  remained  at  w-ork  tlie  com- 
pany offered  a  raise  of  10  cents  a  day,  and  those 
who  struck  were  not  allowed  to  return,  but  others 
were  readily  secured  in  their  places. 

The  Beloit  Electric  Light  and  Power  company 
of  Beloit,  Wis.,  has  purchased  the  old  Rock  River 
paper  mill  property,  which  includes  a  valuable 
water  power.  The  building  will  be  converted  into 
an  electric-light  and  power  plant  and  many  im- 
provements made,  at  a  total  cost  of  $25,000. 

Lightning  struck  the  electric-light  plant  at  Aber- 
deen, S.  D..  shortly  before  midnight  recently,  and 
the  lightning  arresters  failed  to  work,  resulting  in 
burning  out  the  dynamo.  In  five  minutes  the  plant 
would  have  been  shut  down.  The  plant  was  crippled 
for  a  couple  of  days  while  repairs  were  made. 

F.  C.  Duffy  of  Ripon.  Wis.,  has  been  in  Mitchell, 
S.   D.,   in  connection   with  the  electric-light  plant. 
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The  station  was  recently  burned,  and  an  cflfort  is 
lieing  made  to  purcliase  the  plant  for  the  city.  The 
company  of  which  Mr.  Dufify  is  a  member  is  willing 
to  sell,  but  its  price  is  thought  by  the  city  officials 
10  be  rather  high.  Mr.  Duffy  says  the  company 
will  rebuild  the  plant. 

The  mayor  of  Superior,  Wis.,  has  vetoed  the  con- 
tract with  the  Light  and  Power  company  for  fur- 
ni.shing  the  city  light  for  five  years  at  $100  per  arc 
light  per  annum.  He  thinks  that  Sgo  is  enough 
and  opposes  a  longer  contract  than  three  years. 
The  council  sustained  the  veto.  The  council  at 
once  ordered  all  lights  out,  and  the  company  com- 
plied, with  the  e.-cception  of  25.  for  which  it  claims 
a  contract  at  $126  a  light  until  1904.  M.  S.  P. 

PERSONAL. 

Herbert  A.  Wagner  of  St.  Louis  spent  several 
days  in  Chicago  recently. 

H.  J.  Medbery  of  Mechanicviile,  N.  Y.,  has  been 
enjoying  a  western  trip  during  the  last  month. 
He  was  in  Chicago  on  Monday. 

D.  E.  Goe,  well  known  among  the  electrical  fra- 
ternity of  the  West,  has  accepted  a  position  with 
the  Sprague  Electric  company,  and  will  have  charge 
of  the  advertising  department.  Mr.  Goe  has  made 
a  specialty  for  years  of  designing  unique  advertise- 
ments, and  his  work  in  this  direction  has  been  very 
efTective. ^_ 

ELECTRIC  LIGHTING. 

F.  W.  Luce.  George  McCoid  and  Carroll  Bolter 
have  bought  up  all  the  stock  in  the  electric-light 
company  at  Logan,  la.,  and  will  try  to  place  the 
plant  on  a  paying  basis. 

The  Los  Angeles  (Cal.)  Times  of  recent  date  re- 
ports that  the  San  Bernardino  Gas  company's  plant 
has  passed  into  the  hands  of  C.  R.  Lloyd,  the  price 
being  $20,000.  The  electric  light  and  gas  plants 
are  now  owned  by  one  corporation.  It  is  rumored 
that  the  local  company  has  been  absorbed  by  the 
Southern  California  Power  company,  and  if  this  be 
true,  that  corporation  will,  it  is  stated,  have  full  con- 
trol of  every  electric  plant  and  all  water  power  be- 
tween Redlands  and  Los  Angeles. 

A  San  Francisco  paper  states  that  the  Fort 
Wayne  Electric  corporation  and  the  Tuthill  Water- 
wheel  company  have  shipped  the  first  electric- 
lighting  and  power  apparatus  ever  sent  from 
that  city  to  South  .America.  It  is  for  the  Yanm 
Development  company,  which  is  controlled  by  the 
Rothschilds'  syndicate  in  London.  Heretofore  all 
mining  equipments  have  been  sent  there  from  Lon- 
don and  Germany.  The  machinery  will  be  landed 
in  Peru  and  sent  overland  600  miles  to  the  mines  in 
the  Andes  beyond  Lake  Titicaca. 

The  "Bulletin  des  Usines  Electriques,"  in  an  arti- 
cle discussing  the  question  of  extending  the  time  of 
the  concession  for  lighting  Paris,  gives  a  few  inter- 
esting details  about  electric  lighting  in  Berlin. 
There  are  some  300.000  incandescent  lamps  of  16 
candle  power  installed  in  the  German  capital,  beside 
several  thousand  arc  lamps.  The  length  of  mains 
is  about  186  miles,  and  the  powder  developed  is  about 
28,000  horse  power.  There  are  also  some  1.600  mo- 
tors, taking  6,450  horse  power.  The  price  for  light- 
ing is  15  cents  a  kilowatt-hour;  for  power  it  is  four 
cents  a  kilowatt-hour.  Paris  consumes  some  25.000 
horse  power  for  about  418,000  lamps  of  10  candles 
and  7,448  arc  lamps,  with  about  240  miles  of  mains. 
The  motors  number  513.  requiring  1.940  horse 
power,  and  the  price  is  23  cents  per  kilowatt-hour. 


ELECTRIC  RAILWAYS. 

The  Chicago  and  Fox  Lake  Electric  Railroad 
company  was  incorporated  on  July  iSth,  the  men 
interested  being  John  W.  Greene.  Charles  E.  Soule, 
h-..  William  A.  Kawson.  Stewart  Spalding,  Frank 
N.  Willis  and  F.  W.  Pringle.  all  of  Chicago.  There 
is  a  capital  stock  of  $20,000.  and  the  line  will  begin 
iii  Lake  county  and  run  through  McHenry  county 
to  the  Wisconsin  state  line. 

The  building  of  an  electric  railway  to  connect 
Redlands  and  San  Bernardino,  Cal.,  is  under  con- 
sideration. If  is  proposed  to  start  at  the  corner  of 
State  and  Orange  streets  in  Redlands,  running  north 
on  Orange  to  the  Baseline;  thence  west  on  the 
Baseline  to  D  street  in  San  Bernardino;  thence 
south  on  D  street  to  Third  street;  thence  west  on 
Third  street  to  the  Santa  Fe  railway  station. 
James  H.  Boyd  of  San  Bernardino  is  interested  in 
the  project. 

Judge  O'Rourke  has  rendered  his  decision  in  the 
Fort  Wayne  street-railway  case.  A  special  dispatch 
to  the  Chicago  Record  says  that  the  court  finds  that 
John  J.  Shipherd  wrongfully  used  more  than  $500.- 
000  worth  of  bonds,  and  it  adds  that  ''the  decision 
says  that  the  Cleveland  capitalists  were  aware  of 
Shipherd's  peculations  when  they  purchased  bonds 
of  him,  and  orders  these  capitalists  to  turn  back 
as  assets  to  the  company  $990,000  worth  of  bonds, 
thus  protecting  small  creditors  and  bondholders. 
Motion  for  new  trial  was  made.  The  road  is  now 
in  the  hands  of  a  receiver." 

The  English  Iron  and  Coal  Trades  Review  states 
that  a  commencement  has  been  made  with  the  work 
of  laying  the  rails  for  the  experimental  electric  rail- 
way line  from  St.  George's  Church,  Castle  street,  to 


tlie  Dingle,  Liverpool.  Much  delay  has  been  caused 
with  the  work,  chiefly  owing  to  the  difficulty  ex- 
perienced in  getting  delivery  of  the  rails.  About  50 
tons  of  American  rails  have  been  received,  besides  a 
quantity  from  an  English  iirm.  Operations  were 
commenced  in  Park  lane,  and  the  work  will  be: 
pushed  on  rapidly.  Owing  to  the  depth  of  the 
American  rails,  it  is  stated  that  a  portion  of  the 
concrete  foundation  of  the  roadway  will  have  to  be 
disturbed.  The  overhead  electric  trolley  system  will 
be  used  on  this  experimental  line. 

There  are  at  present  64  German  towns  provided 
with  electric-traction  systems,  as  compared  with  44 
a  year  ago.  Besides  this.  26  towns  have  electric 
railw-ays  in  course  of  construction  and  30  more  have 
extensions  in  hand.  Reckoned  up  to  September  I. 
1897.  the  total  length  of  the  lines  was  594  miles,  as 
compared  with  .-564  miles  on  August  i.  1896.  these 
figures  representing  843  and  533  miles  of  track,  re- 
spectively. The  number  of  motor  cars  running 
was  2.255  ill  1897,  as  compared  with  1,571  in  1896, 
and  the  capacity  of  the  railway  generators  in  use  is 
estimated  at  24,920  kilowatts,  as  compared  with  18,- 
560  of  ^e  previous  year.  It  is  interesting  to  com- 
pare the  figure  24.920  kilowatts  with  the  plant  ca- 
pacity of  the  German  electric-lighting  stations,  which 
amounted  to  67.340  kilowatts,  exclusive  of  accumu- 
lators, on  March  i,  1897. 

The  Buffalo,  Tonawanda  and  Niagara  Falls  Elec- 
tric Railroad  company  on  Saturday.  July  T6tli, 
opened  for  traffic  a  new  extension  of  its  lines.  This 
new  line  begins  at  the  corner  of  Tonawanda  and 
O'Neil  'streets  on  the  northerly  limits  of  the  city  of 
Buffalo,  and  follows  O'Neil  street  to  Niagara  street, 
thence  along  Niagara  street  about  one  mile  to  a 
ferry  on  Niagara  River,  which  runs  ^between  the 
terminal  of  this  new  extension  and  various  resorts 
on  Grand  Island.  This  line  will  be  farther  extended 
along  Niagara  street  to  the  village  of  Tonawanda. 
and  is  expected  to  be  the  most  popular  electric  line 
between  Buffalo  and  Niagara  Falls,  as  it  follows  the 
high  banks  of  the  Niagara  River  the  entire  distance 
in  ftill  view  of  the  beautiful  scenery  of  that  river 
and  Grand  Island.  Henry  B.  Smith  of  Bay  City. 
Mich.,  is  the  principal  stockholder. 


livcred  in  Toronto  is  reduced  to  20,000  horse  power 
it  would  cost  $1,000,000  less. 


TELEPHONE. 


The  Central  Union  Telephone  company  secured  a 
franchise  at  La  Porte.  Ind.,  but  the  city  council  now 
w-ants  to  withdraw  the  franchise. 

The  South  Missouri  Telephone  company  of  Pierce 
City.  Mo.,  has  been  incorporated  with  a  capital 
stock  of  $20,000.  The  incorporators  are  A.  J.  .Arm- 
strong. G.  R.  Armstrong,  Albert  Newman  and 
others. 

The  Freehold  Telegraph  and  Teleohone  company 
has  been  organized  at  Trenton,  N.  J.,  with  a  caoital 
stock  of  $10,000.  The  incorporators  are  F.  L.  Ben- 
son and  R.  E.  Emory  of  Jersey  City,  and  S.  A. 
Boyd  of  Brooklyn. 

The  Hamlin-Huntington  Telephone  company  of 
Hamlin.  West  Virginia,  will  erect  and  maintain  tele- 
phone lines  at  Hamlin,  Lincoln  countv.  and  else- 
where. The  incorporators  are  R.  R.  Wilson.  C.  W. 
May.  R.  Sweetland.  J.  D.  Porter.  "B.  B.  Currv.  T.  S. 
Sweetland.  W.  W.  Baker  of  Hamlin  and  J.  .A. 
Holly  of  Charleston. 

The  Eastman  Electric  Light  and  Telephone  com- 
pany of  Eastman.  Ga.,  has  been  granted  a  telenhone 
franchise  and  will  begin  work  at  once,  and  hones 
to  have  an  exchange  completed  in  60  days.  The 
officers  of  the  company  are  W.  N.  Lietrh,  nresident; 
W.  M.  Clements,  vice-president;  J.  B.  Caldwell,  sec- 
retary and  treasurer:  James  Harrison,  superin- 
tendent. 

The  Brenham  and  Shelby  Telephone  company  has 
been  formed  to  construct  and  maintain  a  teleohone 
line  from  Brenham  to  Shelby,  .\ustin  county.  Texas, 
and  other  telephone  lines  in  Washinsrton.  .Austin 
and  other  counties  in  the  state.  The  incorporators 
are  W.  C.  Henderson  of  Brenham.  E.  C.  Lass  of 
Shelbv,  D.  C.  Giddings,  Jr..  of  Brenham.  and  E.  H. 
Eversberg  of  Brenham. 


POWER  TRANSMISSION. 

The  Welland  Power  and  Canal  Supply  company 
still  has  some  hope  that  it  will  be  able  to  carry  its 
project  through  to  completion.  This  company  holds 
a  franchise  for  the  construction  of  a  oower  canal 
from  the  Welland  river  to  the  brow  of  the  mountain 
at  Thorold.  Ont..  a  distance  of  about  eight  miles. 
From  the  mountain  it  would  carry  the  water  to 
Lake  Ontario  by  means  of  a  raceway,  possiblv  using 
the  water  at  another  level.  Henry  Symons  has  just 
returned  from  England,  w^here  he  went  to  see  what 
could  be  done  with  the  project  and  to  secure  esti- 
mates on  its  probable  cost.  The  estimates  Mr. 
Symons  has  given  out  were  preoared  by  Dr.  Hop- 
kinson.  Edmund  Wragge.  Sir  Douglass  Fox  and 
Prof.  W.  Cawthorne  Unwin.  In  the  estimates  given 
it  is  stated  tha*-  the  machinery  to  generate  loo.oon 
horse  power  will  cost  £12^.000;  the  excavation  and 
other  work  connected  with  the  nroiect.  fr. 525  062: 
the  transmission  line  to  Toronto,  at  a  voltage  of 
10.000  and  delivery  of  50.noo  hor=e  oower.  £801.600. 
making  a  total  of  £2.452.162.  which  is  in  the  neigh- 
borhood of   $12,000,000.     If    the    amount  to    be  de- 


ELECTRICAL  SECURITIES. 

The  Union  Traction  company  of  Philadclphi.'i 
during  the  year  ended  June  30th  earned  $10,971,437, 
an  increase  of  $49,791.  or  about  4.6  per  cent,  over 
the  preceding  year.  Expenses  were  reduced  $493,- 
475,  the  total  expenditure  being  $4,456,375.  The 
net  earnings  were  $6,515,062,  and  after  taxes  and 
charges  of  $6,490,441  have  been  deducted,  there 
remains  a  surpjus  of  $24,620.  The  directors  re- 
port that  the  gross  receipts  for  17  days  of  July 
showed  a  considerable  increase  over  the  same  days 
last  year. 

An  order  granted  by  Judge  Nash  on  July  i8th 
brings  to  an  end  the  case  of  the  Rochester  Railway 
company  against  the  assessors  of  that  city  to  cancel 
an  assessment  upon  the  capital  stock  of  the  company 
for  1897.  The  order  is  based  on  the  report  of  Referee 
S.  D.  Bentley.  The  stock  was  assessed  at  $800,000 
and  the  company  objected,  claiming  that  the  entire 
assessment  should  be  stricken  off.  The  assessors  re- 
duced the  amount  to  $700,000,  but,  as  the  reduction 
was  unsatisfactory,  the  action  was  commenced.  The 
referee  found  that  the  value  of  all  property,  exclusive 
'of  franchises,  was  $1,682,097.67;  that  the  value  of 
all  assessable  shares  of  other  corporations  held  by 
the  company  was  $208,800;  that  the  assessed  valua- 
tion of  the  company's  real  estate  was  $659,125;  that 
the  company's  indebtedness  was  $4,751,198.54;  that 
the  market  value  of  the  shares  of  stock  did  not  ex- 
ceed $1,000,000,  and  that  the  actual  value  of  the  stock 
was  nothing.  The  conclusions  of  law  are  that  the 
assessment  upon  the  capital  stock  was  excessive  and 
erroneous  and  the  company  is  granted  the  relief 
asked  for.  Both  the  city  and  county  are  to  strike  the 
assessments  from  their  books,  and  if  any  portion  has 
been  paid  it  is  to  be  refunded  with  interest.  "There 
is  a  similar  action  in  the  courts  in  regard  to  the  as- 
sessment of  1898,  but  in  view  of  the  decision  it  will 
be  settled  by  the  city. 


TRADE  NEWS. 


The  Western  Electric  company  has  purchased 
from  Joseph  Downey  and  wife  the  ground  and  five- 
story  building  on  Jefferson  street,  just  south  of  Van 
Buren  street,  for  $122,500.  The  purchase  has  a 
frontage  of  99  feet  and  a  depth  of  159  feet.  It  was 
secured  for  the  extension  of  the  company's  fac- 
tories, which  seems  to  be  constantly  going  on. 

James  S.  Healey  of  the  Julius  Andrae  &  Sons  com- 
pany. Milwaukee,  has  just  returned  from  a  trip 
through  southern  Wisconsin  in  the  intere'st  of  Andrae 
telephones  and  electrical  supplies.  Mr.  Healey  re- 
ports trade  exceptionally  good  in  that  section  of  the 
Northwest.  The  same  company  is  the  Milwaukee 
selling  agent  for  the  Lundell  fan  motors.  It  has 
succeeded  in  placing  the  Sprague  goods  in  many 
of  the  largest  local  business  houses,  hotels  and 
theaters,  including  the  Alhambra  Theater.  Palm  Gar- 
den and  Kroeger  Bros',  large  clothing  establish- 
ment. 

The  John  A.  Roebling's  Sons  company  of  Trenton. 
New  York,  Chicago  and  San  Francisco  has  issued 
a  handsome  souvenir  catalogue  in  commemoration 
of  the  fiftieth  aniversarj'  of  the  establishment  of  the 
works  at  Trenton,  N.  J.,  by  Mr.  John  A.  Roebling. 
There  is  a  portrait  of  the  original  Roebling  and 
pictures  showing  the  development  of  the  works 
during  the  half-century.  The  main  body  of  the 
catalogue  refers  principally  to  w-ire  rope  and  elec- 
trical wires.  The  tables  have  been  thoroughly 
revised  and  brought  up  to  date.  They  represent  a 
great  deal  of  labor,  and  are  thought  to  offer  the 
best  information  obtainable  to-day  on  the  subject 
of  wire  rope  and  electrical  wires,  from  the  stand- 
point of  the  consumer. 

"The  Electrical  Engineer  Institute  of  Correspond- 
ence Instruction  of  120  Liberty  street.  New  York, 
reports  a  gratifying  success.  "Since  the  organiza- 
tion of  this  institute  in  the  early  part  of  the  present 
year,"  says  the  manager,  "every  state  and  territory 
of  our  country,  as  well  as  many  foreign  countries, 
has  furnished  its  quota  of  students,  who  have  hailed 
with  many  a  kind  word  of  appreciation  the  advent 
of  the  system  which  is  rapidly  proving  to  be  almost 
ideal  in  its  treatment  of  engineering  subjects,  and 
particularly  those  involving  the  manifold  applica- 
tions of  electricity.  No  doubt  much  of  this  success 
must  be  attributed  to  the  standard  set  by  the  insti- 
tue,  which,  we  feel  safe  in  saying,  cannot  be  sur- 
passed, since  such  eminent  authorities  as  Professor 
Francis  B.  Crocker,  of  Columbia  University; 
Charles  F.  Scott,  the  chief  electrician  of  the  Wes^- 
inghouse  Electric  and  Manufacturing  company; 
Elmer  G.  Willyoung.  the  well-known  electrical  in- 
strument expert;  William  Maver.  Jr.,  the  cele- 
brated authoritj'  on  telegraphy;  Thorburn  Reid.  the 
v/ell-known  designer  of  electrical  machinery,  and 
many  otliers  are  included  among  those  w^ho  have 
prepared  papers  for  the  courses  of  the  institute." 
An  interesting  book  of  information,  "Can  I  Become 
an  Electrical  Engineer?"  is  sent  free  on  request. 


BUSINESS. 


Huebel  &  Manger  of  Brooklyn  are  working  on  a 
new  catalogue  which  they  hope  to  issue  shortly. 
The  book  will  list  all  of  their  well-known  articles  as 
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well  as  some  new  ones.  The  firm  is  keeping  the 
qualitj-  of  its  goods  up  to  a  high  standard  and  keep- 
ing up  to  date  with  its  prices. 

The  Hope  Electric  Appliance  company  of  Provi- 
dcrice  is  manufacturing  a  line  of  safety  knife  switches 
which  it  claims  is  equal  to  any  on  the  market. 

The  Central  Electric  company  of  Chicago  reports 
a  brisk  trade  in  lightning  arresters.  It  is  issuing 
an  atractivc  circular  on  the  Wurts  arrester  and  the 
Garton  arrester. 

The  Fort  Wayne  Lamp  company  of  Cleveland 
has  issued  a  leaflet  rejoicing  at  the  favorable  war 
outlook,  and  incidentally  calling  attention  to  the 
merits  of  its  tipless  lamps. 

The  Carolina  Light  and  Power  company,  Aiken, 
S.  C,  has  recently  ordered  a  250  horse  power  cross- 
compound  engine  from  the  Ball  Engine  company, 
Erie,  Pa.  The  engine  is  supplementary  to  the 
present  power  plant.    The   city   of   Elkhorn,    Wis., 


has  also  recently  ordered  a  135  horse  power  com- 
pound condensing  Ball  engine  for  its  electric  plant. 

The  Electric  Appliance  compan}'  is  very  proud 
of  the  fact  that  it  will  soon  complete  the  seventh 
year  of  its  electrical  supply  business.  The  Electric 
Appliance  company  claims  that  after  confining  itself 
strictly  to  the  electrical  supply  business,  as  it  has 
done,  for  this  period  of  time,  it  should  be  in  the 
best  possible  position  to  handle  that  branch  of  the 
electrical  business  successfully.  It  is  very  apparent 
from  the  volume  of  business  it  is  now^  doing  and 
its  position  in  tlie  electrical  field  that  its  business 
has  been  thus  far  very  successfully  handled. 

The  Storey  Motor  and  Tool  company  has  moved 
its  main  office  and  factory  from  Philadelphia  to  464 
South  Broad  street,  Trenton,  N.  J.,  in  the  plant  with 
the  Trenton  Iron  company,  this  change  having 
been  made  necessary  by  the  greatly  increased  de- 
mands for  the  company's  machinery.  The  motors 
at  present  manufactured  by  the  company  have  been 
improved  both  mechanically  and  electrically.    With 


increased  facilities  the  company  will  also  introduce 
open-type  machines  for  all  classes  of  standard  work, 
together  with  several  lines  of  specialties  which,  up 
to  the  present  time,  it  has  been  unable  to  put  upon 
the  market. 

The  American  Impulse  Wheel  company  of  New 
York  announces  that  it  is  making  steady  headway 
with  its  improved  water  wheel,  and  that  it  is  attract- 
ing considerable  attention  in  this  and  foreign  coun- 
tries. Besides  wheels  shipped  to  points  in  the 
United  States,  the  company  has  wheels  installed  in 
Japan,  France,  Sweden  and'  Scotland.  Among  con- 
templated large  power  and  transmission  plants  in 
Utah,  Canada,  Montana  and  Minnesota,  this  com- 
pany's wheels  are  receiving  serious  consideration. 
The  Columbus,  Ohio,  plant  which  this  company 
is  building  will  be  a  novel  one.  The  company  will 
spare  no  pains  to  perfect  mechanical  design  and 
construction,  and  secure  the  highest  efficiency.  Mr. 
Thornburn  Reid  is  consulting  engineer  of  the  com- 
any. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


607.451.  Electro-magetic  Motor.  Archie  B.  Mc- 
Millan. New  York,  N.  Y.  Application  filed 
July  7,  1897. 

The  combination  is  described  wilh  a  motor  having  an 
armature  and  field  magnet,  of  a  secondary  armature  acted 
upon  inductively  by  a  rotating  field  of  force  produced  by 
the  rotating  element  of  the  motor. 

607.476.  Weighing  Machine.  Francis  H.  Richards, 
Hartford,  Conn.  Application  filed  October  11, 
1897. 

An  electric  circuit  controls  a  valve  opening  and  closiDg 
actuator,  while  neighing  means  are  provided  erabodyiag  a 
relatively  movable  poising  device  and  a  circuit  controller 
is  carried  directly  by  the  poising  device. 


NO.    007,451. 

607,540.  Electrical  Resistance.  Harvey  S.  Chase, 
Boston,.  Mass.  Application  filed  January  11, 
1897. 

Upon  a  base  or  support  of  heat  condactive  material  ibere 
are  arranged  a  plurality  of  separated  resistance  elements 
in  electrical  series,  each  compleie  in  itself,  and  attachable 
independently  to  and  in  heat-conduciive  contact  with  the 
base  or  support,  each  of  the  elements  being  incased  in  an 
envelope  of  insulating  material,  the  envelope  of  each  ele- 
ment being  independent  of  those  of  the  others. 

607,551.  Electric  Regulator.  Joseph  A.  Powers. 
Lansington.    N.   Y.    Application    filed    October 

28.  1897.     Renewed  June  17,  1898. 

A  regulator  for  electric  railway  system  comprises,  a  fluid 
resistance  and    separable  plates  therein,  one  of  the  plates 

being  connected  to  earth  and  the  other  to  the  line,  of  a 
solenoid  and  core  for  varying  the  distance  between  the 
plates,  the  solenoid  being  inclnded  in  the  circuit  from  the 
generator  and  adapted  lo  esert  a  pull  or    attractive   force 

opon  the  core  equal,  with  a  given  current,  in  all  positions 
of  the  core. 

607.589.  Electric-arc  Lamp.  John  H.  J.  Haines, 
New   York,    N.    Y.     Application   filed   October 

29.  i8g6.     Renewed  May  12,  1898. 

A  clutch  for  an  arc  lamp  consisting  of  a  tilting  ring 
formed  of  two  united  plates,  each  provided  with  an  under- 
cut groove  on  its  inner  peripberj',  and  a  series  of  balls  con- 
fined in  the  raceway  formed  by  the  grooves,  is  a  feature  of 
(he  invention. 

607.590.  Galvanic  Cell.  Albrecht  Heil,  Frankisch 
Crumbach.  Germany.  Application  fixed  Decem- 
ber I,  1897. 

A  galvanic  cell  comprising  ?.  carbon  electrode  sur- 
rcunded  in  about  equal  parts  by  volume  of  graphite,  man- 
ganese peroxide  and  lead  peroxide,  a  zinc  electrode  and  an 
absorbent  filling  holding  an  electrolyte  of  zinc  sulphate 
containing  Socks  of  hydrate  of  zinc  evenly  olsiribuied 
throughout  the  mass  of  the  electrolyte. 

607.593.  Dynamo-electric  Machine.  William  B. 
Savers,  Glasgow,  Scotland.  Application  filed 
December  21.  1897.  Patented  in  England  No- 
vember 30,  1896. 

A  dynamo-electric  machine  having  an  armature  in  which 
the  sections  of  tbe  armature  winding  are  connected  to  the 
commutator  sections  by  commutator  coils,  and  a  field  mag- 
net each  pole  of  which  is  provided  with  an  independent 
pair  of  reversing  pole-pieces  arranged  at  opposite  sides  of 
separate  from  the  field-magnet  pole,  each  pair  of  pole- 
pieces  being  magnetically  connected  together  and  arranged 
in  proximity  to  thearmature  core  so  as  to  forma  magnetic 
circuit  therewith.  -       ■  ,  ■ 

607.608.  Rheostat.  Michael  J.  Shiels,  Westfield, 
N.  J.     Application  filed  January  7,   1898. 

Part  of  the  casing  consists  of  a  plate  or  body  of  insulat- 
ing material  and  the  remainder  of  beat-conducting  material. 
Switch  contacts  are  mounted  on  the  plate.  Terminal  con- 
nections are  established  from  the  coils  to  the  contacts  with 
insulating  cement  within  the  casing  embedding  the  coils 
and  extending  between  tbe  coils  and  tbe  casing.  A  mov- 
able coniact  arm  and  connections  complete  the  arrange- 
ment. 

607.609.  Field  Magnet  for  Electric  Machines.  Sid- 
ney H.  Short.  Cleveland,  Ohio.  Application 
filed  May  4,  1S96. 

Cores  or  supports  for  :he  field-magnet  windings,  each 
comprising  a  series  of  plates  or  laminations,  whereby   the 


Issued  Fitly  iq,  iSgS 

continuity  of  the  end  surface  of  such  cores  is  broken,  in 
combination  with  a  ring  of  magnetic  material  arranged  to 
surround  thearmature  end  of  each  of  the  cores  orsopports. 

607.610.  Electric-railway  System.  Sidney  H.  Short, 
Cleveland,  Ohio.  Application  filed  May  24, 
1897. 

Anormally  open  main  supply  circuit  extending  throughout 
the  length  of  the  road,  a  normally  open  auxiliary  circuit  also 
extending  throughout  the  length  of  the  road,  a  series  of  con- 
tacts arranged  in  the  roadbed,  adjacent  contacts  of  the  series 
being  respectively  connected  to  the  positive  and  negative 
wires  of  the  auxiliary  circuit,  an  electromagnet  arranged 
in  each  of  the  auxiliary-circuit  connections,  means  carried 
by  the  car  for  bridging  the  space  between  adjacent  con- 
tacts of  the  series,  and  means  actuated  by  the  energization 
of  tbe  electromagnets  for  closing  the  main  supply  circuit 
through  tbe  motor  on  the  car. 

607.611.  Electric-railway  System.  Sidney  H.  Short, 
Cleveland,  Ohio.     Application  filed  July  9,  1897. 

A  box  or  casing  is  arranged  in  the  roadbed  and  has  an 
opening  in  the  top  with  a  surface  contact  of  smaller  size 
than  the  opening,  arranged  to  project  through  it  in  combi- 
nation with  a  circuit  for  the  contact,  and  means  carried 
by  the  car  for  completing  the  circuit  through  the  contact. 

607.617.  Regulating  Switch  for  Electric  Circuits. 
Harry  P.  Davis,  Pittsburg,  and  Gilbert  Wright, 
Wilkinsburg,  Pa.  Application  filed  September 
iS,  1897. 

Essential  features  include  two-sets  of  annularly  arranged 
stationary  contacts,  a  pivoted  co-operating  contact  arm  for 
each  set  of  stationary  contacts,  a  single  pivoted  operating 
lever  having  a  limited  reciprocatory  movement  and  means 
intermediate  the  lever  and  each  contabt  arm  whereby  the 
arms  may  be  oppositely  moved  from  one  stationary  contact 
to  the  nest  through  the  entire  set  in  either  direction. 

607,621.  System  of  Electrical  Distribution.  Ben- 
jamin G.  Lamme,  Pittsburg,  Pa.  Original  ap- 
plication filed  January'  28,  1897.  Divided  and 
this  application  filed  December  16,   1S97. 

The  method  of  supplying  a  three  wire  direct-current 
system  of  distribntion  with  energy  from  an  alternating 
current  transformer  consists  in  transforming  the  alternat- 
ing current  into  direct  current  for  the  main  direct-current 
conductors  and  transferring  energy  to  and  from  the  middle 
point  of  tbe  secondary  of  tbe  alternating-current  trans- 
former. 


NO.   607,551. 

^/T638.       Electric    Line    Switch.      Antoine    B.    du 
Pont,  Detroit,   Mich.     Application  filed  August 
.  12,  1S97. 

A  switch  tor  electric  conductors  comprising  the  combi- 
nation of  a  tongue,  ribbed  sections  at  each  end  of  the 
tongue  insulated  from  the  main  conductor,  a  string  for 
holding  the  tongue  in  one  of  its  operative  positions,  a 
solenoid  coil  having  its  terminals  connected  respectively 
,  to  the  main  conductor  and  to  the  ribbed  sections,  and  an 
armature  connected  to  the  tongue  and  actuated  by  the  cur- 
rent in  the  coil, 

607.646.  Electrolytic  Bath.  Pascal  Marino.  Paris, 
France.  Application  filed  December  i,  1896. 
Patented  in  Belgium  June  15,  1896. 

The  process  of  electrolytic  production  of  metals  con- 
sists in  adding  to  a  solution  of  a  salt  of  the  metal  to  be  de- 
posited alkali-metal  salts  of  the  same  acid  and  an  alkali- 
earth-metal  salt  of  another  acid  in  such  quantity  as  to  give, 
by  an  incomplete  double  decotnnosition,  an  insoluble  pre- 
cipitate and  a  mixed  solution  of  different  soluble  salts  of 
the  metal  to  be  deposited,  and  electrolyzing  such  mixed 
solution. 


607,672.  Controller.  Thorsten  von  Zweigbergk, 
Cleveland,  Ohio.  Application  filed  April  s' 
1898. 

A  suitably  protected  solenoid  coil  for  a  controller  blow- 
oat  consisting  of  a  spirally  wound  ribbon  of  metal  inter- 
posed insulating  material,  two  recessed  plates  embracing 
the  coil,  plates  of  mica  or  similar  material  on  each  side  of 
the  coil,  pins  connecting  the  two  plates  together. 

607,697.  Electric  Railroad.  Clarence  A.  Myers, 
Atlantic  City,  N.  J.  Application  filed  Novem- 
ber 18,  1897. 

A  track  rail,  comprising  two  sections  spaced  apart  and 
forming  opposite  walls  of  a  conduit,  the  tread  of  one  sec- 
tion being  below  tbe  plane  of  the  other  section  tread,  an 
insulating  material  arranged  in  a  groove  in  the  underside 
of  a  section  tread,  and  a  conductor  for  electricity  supported 
by  the  insulating  materal. 


NO.    607,621. 

607.714.  Electric  Stop-motion  for  Looms.  Alejan- 
dro .  Stephens.  Guadalajara,  Mexico.  Applica- 
tion filed  June  26,  1897. 

In  an  electric  stop-motion  for  looms  there  is  the  com- 
bination with  a  shuttle  and  contact  plates  therein,  of  an 
eyeplate  in  the  shuttle  and  having  a  segmental  offset  on 
its  rear  face,  and  a  loose  disk  forming  a  circuit  breaker, 
and  provided  with  a  central  aperture  through  which  the 
shuttle  thread  passes  to  support  the  disk. 

607.715.  Voltmeter.  John  F.  Stevens,  Philadel- 
phia, Pa.  Application  filed  April  22,  1897.  Re- 
newed May  4,  1S98. 

A  resistance  coil  is  connected  in  shunt  across  the  termi- 
nals of  the  working  coil  and  is  provided  with  a  core  and 
casing  of  iron  which  forms  a  magnetic  circuit,  the  amount 
of  iron  being  sufBcient  not  to  be  saturated  by  tbe  current 
passing  ibrougb  the  instrument. 

607,737.  Dynamo-electric  Machine.  Adolf  G.  Eig- 
ner,  St,  Petersburg.  Russia.  Application  filed 
May  7,  1898. 

Afield  magnet  for  dynamo-electric  machines  is  formed 
of  separate  complemental  members  joined  together,  each 
of  said  members  having  projections  co-operating  with  the 
projections  of  another  member  to  form  complete  polarpro- 
jections.  the  members  being  separated  to  form  slots  in 
said  polar  projections. 

607.745.  Electric  Buoy.  Ernst  W.  G.  C.  Hoffmann, 
Charlottenburg,  Germany.  Filed  May  28,  1896. 
Patented  in  Germany  Februarj^  12,  1896. 

In  a  device  of  the  class  described  adapted  to  be  floated 
and  submerged  there  is  tbe  combination  with  a  pump  de- 
signed to  secure  the  entrance  and  exit  of  the  water  serving 
as  variable  ballast  in  the  device,  the  pump  having  a 
relatively  large  clearance,  whereby  the  rarefaction  of  air 
in  the  device  is  avoided,  of  means  for  actuating  the  pnmp 
controllable  from  without  the  device. 

607.746.  Bond  for  Electric  Conductors.  Slaughter 
W.  Huff,  Baltimore,  Md.  Application  filed  Au- 
gust 29,  1896. 

A  bond  for  making  electrical  connections  is  formed  of 
flat  metal  and  comprising  a  body  portion  and  an  integral 
external  extension  bent  about  an  axis  transverse  to  the 
body  portion  into  a  tubular  attaching  lug  projecting  later- 
ally from  the  flat  body  portion. 

607.760.  Circuit  Arrangement  for  Electrical  Appa- 
ratus. Julius  Miesler,  Vienna,  Austria-Hun- 
gary. Application  filed  December  13,  1897. 
Patented  in  Germany  March  21,  1896;  in  Swiu- 
erland  March  30,  1896;  in  Italy  May  22,  1896, 
and  in  Austria  September  18,  1896. 

The  circuit  arrangement  described  consists  of  the  asso- 
ciation with  common  mains  or  conductors  of  a  plurality  of 
individual  or  separate  circuits  in  parallel  relation  there- 
with, each  of  the  circuits  being  provided  with  a  source  or 
supply  of  electrical  energy,  a  translating  device,  and  a 
switch  device  disposed  in  the  circuit  and  adapted  to  short- 
circuit  the  electrical  apparatus  connected  between  the 
mains  when  the  deviceis  closed. 

607,801.  Long-distance  Telephone.  Paul  de  Kil- 
duchevcky.  London.  England.  Application 
filed  February  10,  1S97. 

In  a  telephone  transmitter  there  is  the  combination  of  a 
pluralitv  of  microphones,  each  formed  of  carbon  pencils  in 
parallel  bound  together  so  as  to  vibrate  in  unison  and 
hermetically  sealed  within  an  exhausted  bolbmounted  on 
the  diaphragm  of  the  transmitter,  the  microphones  being 
connected  in  parallel  with  as  many  batteries  and  wilh  the 
primary  windings  of  an  induction  coil  comprising  as  many 
parallel  primary  windingjs  as  there  are  microphones. 
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Features    of    a     Philadelphia    Office- 
building  Plant. 

An  interesting  clectric-liglu  and  powei  plant  has 
just  been  installed  in  the  Land,  Title  and  Trust 
building  at  Chestnut  and  Broad  streets,  Philadelphia, 
by  the  Chicago  Edison  company.  Tiie  building  is  the 
lallest  commercial  structure  in  Phdadelphia,  and  is 
situated  within  one  block  of  the  city  hall.  The 
plant  has  some  unique  features  which,  to  a  certain 
extent,  distinguish  it  from  plants  heretofore  installed 
in  modern  office  buildings. 

The  light  and  power  machinery  installation  con- 


enl  of  the  discharging  circuit,  the  50-ampere  end- 
cell  switch  being  used  for  the  charging  circuit,  and 
the  400-ampere  end-cell  switch  for  the  discharging 
circuit. 

Fig.  3  represents  the  switchboard,  which  is  built 
of  white  Italian  marble  on  an  iron  framework,  with 
a  neat  metal  border. 

All  feeders  are  provided  with  automatic  Cutter 
circuit-breaker  switches  and  are  connected  through 
a  multiple-point  switch  with  Weston  illuminated 
dial  ammeters.  The  instruments  and  switches  are 
finished  in  nickel. 

The  building  is  wired  for  3,000  16  candle  power 
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drawn  by  Mr.  C.  VV.  Wilkts  of  D.  H.  Burnham 
&  Co.,  Chicago,  architects  of  the  building,  and  the 
work  was  installed  under  the  supervision  of  Messrs. 
J.  H.  Goehst  and  S.  M.  Bushnell  of  the  Chicago 
Edison  company.  A  group  of  the  Chicago  elec- 
tricians engaged  on  the  work  is  shown  on  page 
73. 


Litigation  Over  Aluminum  Patents. 

The    taking  of   evidence     in    the    lawsuit   of   the 
Cowles  Electric  Smelting  and  Aluminum  company 
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-EiNGINES    AND    DYNAMOS. 


sists  of  two  Westinghouse  compound  automatic 
engines,  with  cylinders  ii  by  19  inches  in  diameter 
and  II  inches  stroke,  direct-connected  by  means  of 
the  Arnold  quill-drive  system  to  two  45  kilowatt 
Siemens  &  Halske  generators.  By  this  arrange- 
ment either  engine  can  run  either  one  or  both  dy- 
namos, a  liberal  reserve  capacity  having  been  al- 
lowed for  the  engines.  The  .arrangement  of  dyna- 
mos and  engines  is  shown  in  Fig.  i. 

To  further  guard  against  any  possibility  of  a 
breakdown,  a  storage-battery  plant  is  provided  con- 
sisting of  65  cells  of  the  standard  "15  F"  type,  manu- 
factured by  the  Electric  Storage  Battery  company. 
In  addition  to  acting  as  a  reserve,  the  battery  an- 
swers the  double  purpose  of  providing  economically 
the  current  for  the  night  load  when  the  dynamos  are 
shut  down  and  also  of  acting  as  a  pressure  equalizer 
during  the  daytime  under  sudden  fluctuations  of  load. 

An  examination  of  the  wiring  diagram  on  the 
next  page  (Fig.  2)  will  show  that  the  battery  is  so 
connected  that  the  circuit  for  charging  is  independ- 


lamps  and  125  horse  power  in  motors,  with  10  sets 
of  feeders  controlled  by  independent  switches  at 
the  switchboard.  All  wires  are  run  in  iron-armored 
conduit.  Special  cast-iron  outlet  boxes  are  pro- 
vided at  all  light  and  switch  outlets.  On  each  tioor 
is  a  cast-iron  cut-out  cabinet  20  by  50  inches,  lined 
with  white  Italian  marble.  The  ends  of  the  conduit 
are  tapped  into  the  cabinet  by  thread  connections, 
and  the  wires  in  the  cabinets  are  brought  directly 
to  the  cut-outs  without  any  crossing  of  opposite 
polarities. 

The  first  and  second  floors  of  the  building  are  oc- 
cupied by  the  Land,  Title  and  Trust  company  for 
banking  purposes,  with  a  large  deposit  vault  in  the 
basement.  The  upper  floors  of  the  building  are 
rented  for  offices.  The  different  departments  of 
the  bank  and  safe-deposit  vaults  are  connected  by 
a  complete  telephone  and  annunciator-call  system. 
all  the  wiring  of  which,  as  well  as  the  watchman's 
clock  system,  is  installed  in  iron-armored  conduit. 

The    specifications   for   this   complete    plant   were 


against  the  Pittsburg  Reduction  company,  which 
has  been  in  progress  at  Niagara  Falls  for  several 
weeks,  has  finally  been  completed.  The  suit  is  one 
of  several  growing  out  of  aluminum  patents,  and 
alleges  infringement  of  the  Bradley  patents  which 
lelate  to  electric  smelting  or  fusing  of  ores  and 
decomposing  metals  from  them. 

In  1S91  the  Cowles  company  brought  suit  against 
the  Pittsburg  Reduction  company,  claiming  it  was 
then  infringing  the  Cowles  electric  smelting  patents. 
Before  the  testimony  in  the  case  was  presented 
there  were  issued  from  the  United  States  Patent 
Office  three  patents  to  Charles  S.  Bradley.  These 
patents  were  largely  of  the  same  nature  as  the 
Cowles  patents  and  had  been  pending  in  the  Patent 
Office  ever  since  February,  1883.  They  therefore 
bore  an  earlier  date  of  application  than  did  the 
Cowles  patents,  and  their  issuance  furnished  a  de- 
fense by  anticipation  of  the  Cowles  company  pat- 
ents, which  the  Pittsburg  Reduction  company  could 
set  up.     Knowing  this,  the  Cowles  company,  it  is 
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said,    voluntarily    withdrew    the    suit    against    the 
Pittsburg  Reduction  company  in  1891. 

The  patents  issued  by  the  United  States  Patent 
Office  to  Charles  S.  Bradley  were  assigned  by  him. 
it  seems,  to  Grosvenor  P.  Lowery,  who  was  then 
the  American  representative  of  the  aluminum  com- 
pany doing  business  at  the  Falls  of  the  Rhine, 
Switzerland.  Upon  the  issuance  of  the  patents  to 
Lowery,  he  at  once  notified  the  Cowles  company 
and  tfie  Pittsburg  Reduction  company  that  they 
were  infringing  the  patents.  But  the  Cowles  broth- 
ers had  encountered  Bradley  in  the  Patent  Office 
in  1883  while  their  patents  were  pending,  and  had 
bought  from  him  all  of  his  inventions  relative  to 
electric  smelting  processes  or  furnaces.  Hence  the 
second  assignment  led  to  a  legal  dispute,  which 
was  settled  only  after  four  years  of  litigation,  the 
decision  being  in  favor  of  the  Cowles  company. 
It  then  commenced  the  present  suit  against  the 
Pittsburg  Reduction  company.  However,  while 
this  was  going  on  the  Pittsburg  Reduction  com- 
pany commenced  suit  against  the  Cowles  company, 
alleging  an  infringement  of  the  patents  granted  to 
Charles  M.  Hall.  This  suit  was  decided  in  favor 
of  the  Pittsburg  Reduction  company  by  the  lower 
courts  and  the  Hall  patent  was  construed  by  the 
court  so  broadly  as  to  prevent  the  Cowles  company 
from  manufacturing  pure  aluminum,  and  for  this  rea- 
son the  Cowles  plant  in  Lockport  has  been  practi- 


WESTERN  ELECTRICIAN. 

General  Distribution  from  Central  Sta- 
tions by  Alternating  Currents." 
By  Herbert  A.  Wagner. 

Ever  since  the  installation  of  the  first  few  pioneer 
alternating-current  central  station,  just  10  years 
ago,  we  have  heard  it  predicted  w-ith  persistent  re- 
iteration that  for  the  distribution  of  current  for 
lighting  from  central  stations  direct  current  was  a 
thing  of  the  past,  and  that  in  a  few  years  the  alter- 
nating-current transformer  system  would  hold  the 
field  without  a  competitor. 

To  man}-  this  prediction  may  seem  to  have  been 
fulfilled,  considering  the  enormous  number  of  alter- 
nating-current plants,  compared  with  direct-current, 
that  have  been  installed,  and  the  remarkable  impetus 
given  to  electrical  industries  by  the  development  of 
alternating  currents.  The  great  success  achieved  in 
the  transmission  of  power  by  polyphase  alternating 
currents  in  the  last  three  years  has  strengthened  this 
general  belief,  and  left  fewer  champions  to  adhere 
to  the  direct-current  cause.  These  great  achieve- 
ments, I  say,  have  led  the  enthusiast  to  think  all 
progress  confined  to  alternating  systems  of  distri- 
bution. Deeper  investigation,  however,  shows  that 
while  in  point  of  number  the  alternating-current 
stations,  reaching  into  the  thousands,  completely 
overshadow  those  of  direct-current,  there  are  few 
really  large  stations,  outside  of  water-power  plants. 
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FIG.    2.       FEATURES    OF    A    PHILADELPHIA    OFFICE" BUILDING    PLANT.  —  WIRING    DIAGRAM    OF    BATTERY    PANEL 

ON    SWITCHBOARD. 


cally  idle  since  the  decision.  Judge  Taft,  who  gave 
the  decision,  passed  the  case  into  the  hands  of  a  mas- 
ter to  assess  damages  against  the  Cowles  company. 
The  finding  of  this  master  are  now  completed  and 
the  case  will  soon  be  appealed  to  a  higher  court. 
During  the  taking  of  evidence  at  Niagara  Falls 
there  were  several  very  prominent  witnesses  for  the 
Pittsburg  Reduction  company,  including  Professor 
Thurston  of  Cornell  University  and  Professor 
Chandler  and  Professor  Laroux  of  Columbia.  The 
Cowles  company  was  represented  at  the  hearing 
by  Alfred  H.   Cowles   and  E.   N.   Dickinson. 


American  Street   Railway   Association. 

On  August  1st  T.  C.  Penington,  secretary  of 
American  Street  Railway  association,  issued  a  cir- 
cular to  remind  members  that  the  next  meeting 
of  the  association  would  be  held  at  Mechanics'  As- 
sociation Hall,  Huntington  avenue.  Boston,  on 
September  6th,  7th,  Sth  and  9th.  "We  expect  to 
have  the  largest  convention  we  have  ever  held," 
he  says,  and  adds  that  papers  will  be  read  on  live 
subjects,  and  that  the  exhibits  will  be  a  prominent 
feature  of  the  meeting.  In  order  to  secure  reduced 
fare  delegates  must  get  a  certificate  from  the  agent 
when  they  purchase  railroad  tickers.  The  associa- 
tion headquarters  will  be  at  Hotel  Brunswick. 

The  Wabash  railroad  \s\\\  run  special  cars  on  the 
Continental  limited,  for  the  benefit  of  western  mem- 
bers. This  train  will  leave  Chicago  at  noon  on 
bers.  This  train  will  leave  Chicago  at  noon  on  Sun- 
day afternoon  at  5:50  o'clock.  Special  arrangements 
will  be  made  for  ladies  accompanying  delegates. 


that  are  to-day  employing  alternating  currents  for 
distribution,  and  that  while  enormous  investments 
have  been  made  in  direct-current  stations  in  our 
larger  cities,  comparatively  small  amounts  have  been 
invested  in  alternating-current  work. 

The  alternating  system  was  heralded  as  providing 
a  means  of  distribution  with  a  great  reduction  in 
first  cost  of  plant,  and  for  years  the  development  of 
the  system  has  been  made  with  this  principal  end 
in  view.  On  the  other  hand,  direct-current  distribu- 
tion in  the  form  of  the  Edison  three-wire  system  has 
been  steadily  and  intelligently  developed  to  the  high- 
est standard  of  economy  of  operation,  simplicity'-  and 
permanence.  In  the  same  city  alternating-current 
stations  have  not,  as  a  rule,  been  successful  in  com- 
petition w'ith  three-wire  stations,  their  serivce  has 
not  been  as  good  and  their  profits  have  been  smaller. 

I  may  startle  many  by  stating  frankly  the  discour- 
aging fact,  which  has  been  barely  whispered  at  times, 
that,  judged  by  the  standards  of  the  magnificent 
Edison  properties  in  many  of  our  larger  cities,  few 
alternating-current  central  stations  in  the  United 
States  have  been  a  success.  Do  not  imagine  that 
this  damaging  admission,  however,  is  an  indication 
of  any  loss  of  faith  on  the  part  of  one  w^ho  has  been 
identified  with  alternating-current  work  since  its 
debut,  as  it  were.  Far  from  it.  The  fault  lies,  not 
with  the  alternating  current  itself,  but  w-ith  its  ap- 
plication. Its  few  apparently  inherent  deficiencies, 
such  as  the  difhculties  of  operating  motors  and  arc 
lamps,  have  been  show^n  to  have  been  only  awaiting 
discovery  and  development.     The}'  were  at  our  dis- 

I.  Read  before  the  National  Electric  Light  association  at 
Chicago.  111.,  June  8,  iSgS. 
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posal  almost  as  soon  as  these  important  divisioi^ 
of  central-station  service  were  operated  with  success 
from  the  Edison  three-wire  system.  These  can, 
therefore,  hardly  be  held  responsible  for  the  differ- 
ence in  the  commercial  results  obtained  with  the 
two  systems. 

As  I  have  said,  the  ends  in  view  in  the  develop- 
ment of  the  tw^o  sj''stems  have  been  radically  difTer- 
ent.  The  one  was  to  product  a  given  amount  of 
light  for  the  minimum  of  investment:  the  other  was 
to  provide  a  permanent  investment  that  w-ould  ren- 
der the  maximum  of  profit.  These  standpoints  in 
general  mark  the  difference  between  the  manufac- 
turer and  the  user,  and  we  find  these  two  systems 
developed  in  this  way — one  almost  entirely  by  the 
manufacturer,  and  the  other  by  the  combined  efforts 
of  the  various  users.  The  results  are  the  natural 
effects  of  progression  along  these  lines. 

Few  opportunities  have  we  had  of  comparing  the 
two  systems  from  the  same  standpoint  and  under 
like  conditions.  The  purpose  of  this  paper  is  to 
show  the  alternating  current  applied  from  the  same 
standpoint,  compelled  to  fulfill  the  same  conditions 
and  then  to  compare  the  results  with  the  best  pro- 
duced with  direct  current. 

To  contrast  the  different  methods  of  distribution 
better  we  will  review  briefly  those  in  general  use 
before  describing  the  most  recent  developments. 

The  early  alternating-current  stations  were  in- 
stalled on  the  principle  that  the  drop  in  lines  with 
distribution  at  1,000  volts  was  so  small  that  it  was 
practically  negligible.  Two  wires  were  accordingly 
run  out  from  the  station,  passing  along  those  streets 
where  light  was  to  be  furnished,  and  lights  w^ere 
connected  ad  libitum  at  any  desired  points  between 
the  station  and  the  farthest  end  without  reference  to 
such  trifling  considerations  as  difference  in  potential. 
Distribution  was  attempted  in  this  way  for  years, 
and  in  many  places  is  still  in  operation.  Lines  are 
even  being  constructed  to-day  w'ithout  any  notion 
of  a  system  of  feeders  and  mains,  although  an  al- 
most perfect  system  for  the  maintenance  of  uniform 
pressure  was  in  operation  in  many  Edison  stations 
before  the  first  alternating  station  was  in  existence. 
Fortunately  for  the  operators  of  such  models  of 
simplicity,  the  current  delivered  has  usualh-^  been  so 
small  in  quantity  that  with  the  proverbial  >fo.  6  wire, 
w-hich  seemed  to  possess  virtues  not  affected  by  dis- 
tances, the  dift'erence  of  pressure  between  neighbor- 
ing customers  rarely  exceeded  10  per  cent. 

A  few  more  enlightened  experts — plants  were  al- 
ways installed  by  experts  in  the  early  days — event- 
ually conceived  the  novel  idea  that  if  the  drop,  a 
little  of  which  they  had  discovered  by  that  time, 
could  be  confined  to  a  greater  extent  to  those  por- 
tions of  the  lines  where  there  were  no  lights,  some 
might  be  spared  from  the  lighting  districts.  A  few 
feeder  lines  were  therefore  stuck  in  here  and  there 
to  boost  up  the  pressure  where  it  was  lowest. 

The  regulation  was  all  effected  by  means  of  the 
dynamo  field  rheostat,  and  the  pressure  indicated  by 
a  voltmeter  on  the  secondary  of  a  transformer  whose 
primary  was  connected  to  the  bus-bars  on  the 
switchboard.  A  few  lamps  were  also  often  operated 
by  the  same  transformer  to  light  the  switchboard  or 
other  parts  of  the  station.  The  station  attendant  was, 
of  course,  in  absolute  ignorance  of  the  pressure  at 
any  point  on  the  lines  where  lamps  were  used.  The 
pressure  therefore  was  usually  run  high  enough  to 
be  on  the  safe  side.  The  attendant  was  sometimes 
instructed  to  let  his  voltmeter  needle  follow  gently 
the  maneuvers  of  his  ammeter,  as  there  was  thought 
to  be  a  more  or  less  intimate  connection  between 
volts  and  amperes  and  the  volts  ought  not  to  be  al- 
lowed to  get  too  far  behind. 

If  anyone  ever  breathed  a  suggestion  of  pressure 
wires  it  was  probably  his  last  breath.  At  any  rate, 
he  was  never  heard  of  again.  What!  Pressure  wires 
rt'ilh  alternating  current?  Preposterous  idea. 
Alternating  and  progression  were  considered  almost 
synonymous  terms.  Antiquated  ideas  must  be  aban- 
doned. 

This  faintly  whispered  need  might,  however,  be 
heard  again,  so.  to  meet  the  emergency,  a  compen- 
sating voltmeter  was  produced  that  could  be  ad- 
justed for  anj'  drop  in  the  lines.  It  was  ingeniously 
arranged  so  that  a  small  series  transformer  in  the 
main  line  would  send  currents  opposing  those  oper- 
ating the  voltmeter,  thereby  making  the  needle  or 
index  drop  back  approximately  proportionately  to 
the  current  in  the  line.  This  device  was  a  great  help 
and  caused  the  drop  in  lines  to  jump  into  promi- 
nence at  once.  It  would  be  quite  perfect  if  the  drop 
in  alternating-current  lines  were  proportional  to  the 
current,  but  it  is  not.  The  power  factor  of  ordinary 
alternating-current  sj^stems  is  usually  quite  low  at 
light  loads,  and.  except  with  very  small  wire,  an 
ampere  may  therefore  produce  much  more  drop  pro- 
portionately' at  light  load  than  at  heavy  load. 

One  alternating-current  station  of  which  I  have 
intimate  knowledge  has  used  pressure  wires  in  con- 
nection with  each  feeder  for  years.  There  may  be  a 
few  others,  but  they  are  rare  exceptions  even  to-day. 
The  usual  system  of  distribution  provides  a  sepa- 
rate transformer  for  each  customer.  In  many  cases 
this  implies  the  use  of  a  very  small  transformer.  It 
is  impossible  to  make  the  efficiency  of  small  trans- 
formers high.  As  each  customer  may  at  times  use 
all  of  his  lamps,  he  must  have  full  transformer  capac- 
ity for  such  an  emergency.  The  ordinarj'  ratio  be- 
tween maximum  station  loads  and  the  number  of 
lamps  connected  is  in  most  case  under  50  per  cent, 
where  meters  are  employed.  The  transformers  then 
being  of  a  total  capacity  equal  to  the  number  of 
lamps  connected,  average  at  best  only  50  per  cent. 
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of  their  rated  capacity  at  the  maximum  station  load.  ■ 
In  most  stations  the  average  load  generated  is  much 
less  than  25  per  cent,  of  the  maxinnim  load,  and, 
therefore,  with  twice  the  transformer  capacity  of 
that  represented  by  maximum  station  load,  the  aver- 
age transformer  load  would  not  exceed  10  per  cent, 
of  the  transformer  capacity,  all  the  year  round. 

The  efiiciency  of  the  average  modern  transformer 
of  usual  size  at  10  per  cent,  of  its  rated  load  is  not 
over  65  per  cent.,  and  the  average  of  transformers 
at  present  in  use  not  more  than  50  per  cent.  It  is 
perfectly  safe  to  say  that  there  is  not  an  alternating- 
current  station  to-day  using  individual  transformers 
for  each  or  neighboring  customers  that  can  show 
an  average  efficiency 'of  distribution  of  over  60  per 
cent.,  and  few  can  show  over  50  per  cent. 

In  Europe,  it  is,  to  some  extent,  the  practice  to 
use  transformer  sub-stations  with  low-potential  dis- 
tribution from  these  points.  Transformers  are  cut 
in  and  out  at  these  sub-stations  by  attendants  accord- 
ing to  the  demand  for  current.  It  is  doubtful  if,  after 
paying  interest  on  the  investment  in  property  and 
housing  for  these  transformer  stations,  together 
with  the  investment  in  instruments  and  switches  re- 
quired and  the  attendants'  wages,  there  is  very  much 
saving  effected.  Had  we  nothing  better  to  turn  to 
than  these  systems,  the  cost  of  distribution  from 
large  stations  would  be  extreme  compared  with  the 
direct-current,  Edison  three-wire  system,  and  com- 
petition with  the  latter  could  not  be  a  success. 

Another  very  important  consideration  is  the  econ- 
omy or  efficiency  of  lamps  used.  To  employ  success- 
fully the  highest-economy  lamp  made,  a  very  uni- 
form pressure  must  be  maintained.    With  the  usual 
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alternating-current  system  and  with  an  equally 
good  disposition  of  feeders  and  mains,  the  variations 
of  pressure  will  exceed  those  in  a  direct-current  sys- 
tem by  ncaMy  3  per  cent.,  on  account  of  the  trans- 
forrrier  drop,  and  to  secure  even  this  limit  of  varia- 
tion, pressure  wires  must  be  used  with  each  feeder. 

It  is  not  surprising  to  find,  therefore,  that  almost 
all  alternating-current  stations  are  using  lamps  re- 
quiring 20  per  cent,  more  current  than:  those  used 
by  direct-current  stations. 

I  cannot  refrain  from  lemarking  here  that  to 
operate  any  station,  aUernating  or  direct-current, 
without  pressure  wires,  is  to  be  worse  than  penny- 
wise  and  pound-foolish.  In  any  alternating-current 
station  employing  overhead  wires,  the  saving  in  lamp 
renewals  would  equal  the  cost  of  pressure  wires  in 
little  over  a  month's  time.  I  might  also  add  that  the 
total  loss  of  lamps  is  not  the  most  serious  result  of 
variations  in  pressure.  Such  variations  cause  a 
rapid  decline  in  candle  power,  and  low  candle  power 
means  disaffection  of  customers  and  the  increased 
use  of  gas. 

Now,  let  us  leave  for  the  time  the  alternating-cur- 
rent station  and  its  usual  sj'stem  of  distribution,  and 
adjourn  to  a  modern  Edison  station,  to  see  if  there 
can  really  be  anything  learned  from  so  antiquated  a 
source.  On  entering,  we  see  at  first  large  direct- 
connected  generators  running  in  multiple.  We  have 
also  seen  those  in  a  few  alternating-current  stations, 
and  perhaps  of  larger  size.  We  next  see  a  very  com- 
pact and  convenient  switchboard.  Neither  is  that  al- 
together new.  But  let  tis  ask  to  see  the  system  of 
distribution,  for  that  is  what  we  most  want  to  look 
into. 

On  the  plans  of  this  system  of  distribution  a  re- 
markable network  of  feeders  and  mains  is  laid  be- 
fore us,  most  carefully  calculated  for  the  mainte- 
nance of  uniform  pressure.  Means  for  regulating 
more  or  less  independently  the  pressure  on  each 
feeder  are  provided.  From  numerous  points  in  the 
system,  corresponding  to  the  feeder  terminals,  pres- 
sure wires  are  brought  to  the  station,  and  indicators 
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show  the  pressure  at  all  these  points.  Numerous 
devices  and  appliances  arc  shown  us  which  must 
have  been  the  result  of  years  of  experience  in  the 
development  of  distribution  methods.  Wc  look  with 
admiration,  and  ask  v^hy,  with  this  apparently  far 
more  perfect  system  in  existence,  have  we  been 
working  so  long  to  try  to  perfect  a  new  system 
that  cannot  to-day,  we  arc  informed,  produce  suclr 
results.     Why,  indeed! 

But  let  us  look  a  little  further.  What  arc  those 
massive  beams?  They  do  not  seem  to  support  any- 
thing. "Those  are  not  beams.  They  are  copper 
wires  to  carry  the  current  out,"  we  are  told.  "Wires? 
Why,  they  weigh  tons!"  "So  they  do,  but  they  are 
necessary  with  this  system."  A  very  serious  draw- 
back, it  would  seem.  Another  question  troubles  us. 
Why  do  you  occupy  ground  in  a  part  of  the  city 
where  property  must  be  very  valuable?  Why  do  you 
not  go  off  to  one  side  where  land  is  cheap?  "Oh, 
we  are  forced  to  be  near  our  center  of  business.  If 
we  were  twice  as  far  away  we  should  have  to  use 
four  times  the  amount  of  copper  in  those  bars." 
This,  indeed,  seems  a  very  great  defect.  But  are 
there  no  'other  defects  in  your  system?  In  answer 
we  are  told  that  there  are  no  others  that  are  con- 
sidered serious. 

If  this  necessity  for  using  such  an  enormous 
amount  of  copper  is  the  weak  point  of  a  beautifully 
developed  system,  why  do  we  not  endeavor  to  over- 
come that  particular  point  and  adopt  the  rest,  in- 
stead of  starting  out  anew  and  alone  to  develop  an- 
other system  from  beginning  to  end?  This  is  the 
question  that  should  have  been  considered  years  ago. 
Why  did  we  not  start  where  others  left  off,  engraft 
our  alternating  current  and  draw  energy  and  "strength 
from  the  old  roots,  instead  of  trying  to  grow  from 
the  seed  to  find  ourselves  running  to  limbs  and 
branches  with  very  little  trunk  to  speak  of.  We  have 
tried  to  overreach  our  older  brother,  and  now  lack 
his  sturdiness  and  stability. 

It  is  not  too  late,  however,  to  begin  afresh.  We 
are  satisfied  that  at  the  present  time  the  Edison 
three-wire  system  of  distribution  is  the  most  effi- 
cient in  use  and  the  most  nearly  perfect  in  details. 
We  know  that  the  usual  system  employed  with  alter- 
nating current  is  not  efficient,  and  does  not  admit 
of  as  close  regulation,  but  it  is  vastly  cheaper  to 
install. 

Comparing  the  cost  of  individual  transformers  and 
high-potential  distributing  mains  with  the  three- 
wu^e  system  of  mains  at  low  potential,  we  do  not 
find  a  great  dift'erence  in  first  cost  in  favor  of  the 
alternating.  We  do  find,  however,  that  the  Edison 
feeders  for  the  same  distance  cost  about  31  times  as 
much  as  for  alternating  current  at  1,100  volts,  125 
times  as  much  at  2,200  volts,  or  500  times  as  much 
at  4,400  volts.  It  would  then  appear  that  if  we  could 
apply  alternating  current  to  the  feeders  at  high 
potential  and  transform  down  for  the  mains,  we 
might  reach  the  lower  first  cost  of  the  ordinary  alter- 
riating- current  system  and  possibly  retain  all  the 
best  features  of  the  direct  current.  To  accomplish 
the  former,  the  transformers  must  be  provided  at  a 
small  proportion  of  the  cost  of  the  alternating-cur- 
rent feeder,  and  to  do  the  latter,  they  must  not  in- 
crease the  average  losses  in  the  system.  It  is  ob- 
vious that  we  could  with  alternating  current  move 
our  station  to  any  reasonable  distance  from  our  cen- 
ter of  distribution,  and  at  comparatively  small  ad- 
ditional cost  for  feeders.  The  whole  problem  then 
soems  to  come  down  to  transformer  efficiency  and 
means  of  regulation. 

To  consider  the  matter  of  regulation  first,  we 
see  at  a  glance  that  we  cannot  use  the  direct-current 
method  of  regulation  by  supplementary  bus-bars, 
but  we  can  use  the  booster  method,  and  can,  more- 
over, apply  a  static  booster  to  each  feeder  to  regu- 
late within  any  desired  limits  and  with  as  small 
gradations  as  necessary.  In  fact,  the  booster  method 
of  regulation  was  first  appHed  to  alternating-current 
distribution,  and  operates  with  much  less  average 
consumption  of  energy  than  either  the  supplementary 
bus  or  direct-current  booster  method.  In  this  im- 
portant consideration  we  can  therefore  improve  on 
and  simplify  direct-current  methods. 

The  means  of  regulation  having  been  in  this  way 
provided  for  the  feeders,  it  remains  to  be  considered 
what  we  shall  do  to  eliminate  the  effects  of  trans- 
former drop.  As  we  have  determined  on  a  second- 
ary low-potential,  three-wire  distributing  system  of 
m.ains,  we  can  altogether  dispense  with  high-poten- 
tial mains  and  limit  the  high  potential  to  the  feeders. 
If  we  do  this,  we  can  conveniently  have  the  trans- 
formers of  the  same  unit  capacity  as  the  feeders,  and 
arrange  each  with  its  primary  connected  to  its  in- 
dependent feeder  and  its  secondard  feedmg  into  the 
three-wire  mains.  Wc  know  that  the  effects  of  our 
feeder  dr-op  are  eliminated  if  we  regulate  by  pressure 
wires  from  the  feeder  ends.  In  the  same  way  the 
eft'ect  of  our  transformer  drop  may  be  eliminated  by 
bringing  pressure  wires  from  the  secondary  ter- 
minals. The  feeder  drop  and  transformer  drop 
therefore  become  one.  and  are  cared  for  in  the  same 
way.  We  can  even  secure  better  general  regulation 
than  with  the  direct-current  system,  as  we  have 
a  better  form  of  feeder  regulator  and  have  eliminated 
the  eft'ccts  of  transformer  drop. 

Now,  to  return  to  the  ti'ansformer  itself  and  its 
efficiency.  It  is  evident  that,  with  this  system,  the 
transformer  capacity  need  be  no  greater  than  that 
required  for  maximum  station  load,  instead  of  more 
than  twice  that  amount  or  nearly  equal  to  that 
required  for  the  total  number  of  lamps  connected. 
This  at  once  doubles  the  average  load  on  our  trans- 
formers, and  raises  the  average  efficiency.  It  also 
incidentally  reduces  the  first  cost  of  transformers  in 
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si  ill  greater  proportion.  We  also  know,  however, 
tiiat  transformer  efficiency  at  light  loads  is  de- 
pendent on  the  iron  loss,  and  that  this  is  inter- 
dependent with  the  regulation  or  drop.  If  wc  can 
i'jcrcase  the  drop,  we  can  decrease  the  iron  loss, 
and  thereby  greatly  increase  the  average  efficiency. 
Having  provided  against  any  interference  wiih  the 
regulation  of  the  system  by  the  transformer  drop, 
wc  can  afford  to  increase  that  to  the  heating  limit 
of  the  copper.  In  this  way  a  lOo-kilowatt  trans- 
former can  be  built  with  an  average  efficiency  of 
over  98  per  cent.  ■  The  entire  transformer  loss  can, 
moreover,  be  more  than  made  up  by  the  less  loss 
in  feeders,  which  we  would  naturally  have  with  alter- 
nating current. 

We  have  thus  eliminated  the  two  features  in  which 
the  ordinary  alternating-current  system  of  distribu- 
tion has  been  inferior  to  the  direct-current,  and 
have  provided  means  for  obtaining  better  regula- 
tion and  higher  efficiency  at  a  very  much  less  cost 
of  installation  than  with  the  direct-current  system. 

This  system  was  conceived  several  years  ago,  and 
it  has  since  been  my  good  fortune  to  have  an  op- 
portunity to  install  a  system  of  this  kind  on  a  large 
scale,  which  is  now  in  very  satisfactory  operation. 
It  is  laid  out  exactly  as  three-wire  Edison  system 
would  be,  except  that  there  are  no  sub-feeders.  A 
■  network  of  mains  is  planned  as  if  for  use  with 
direct  current.  The  feeders  are  designed  for  lio- 
kilowatt  maximum  load  at  1,100  volts,  and  at  each 
feeder  end  is  placed  a  iio-kilowatt  transformer  feed- 
ing into  the  three-wire  network  in  the  same  manner 
and  at  the  same  points  as  with  the  direct-current 
system.  The  transformers  are  located  in  manholes 
of  suitable  design.  From  the  secondary  terminals 
of  each  transformer,  pressure  wires  are  run  back 
h'    the    station.    Each    feeder    has    an    independent 
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regulator  by  which  the  pressure  can  be  raised  or 
Io\\  cred.  '1  liere  are  no  primary  mains,  nor  any 
connection  whatever  between  the  primary  feeders. 
The  regulators  perform  two  functions.  They  are 
used  to  maintain  the  proper  pressure  as  indicated 
by  the  voltmeters  and  also  to  divide  the  load  be- 
tween transformers  in  any  way  desired  as  indicated 
by  the  feeder  ammeters.  It  is  possible  to  shift 
the  entire  load  from  one  transformer  and  feeder 
to  an  adjacent  transformer  in  this  way  without 
scTisibly  affecting  the  pressure  on  the  system,  and  an 
equal  division  of  load  between  transformers  can  be 
readily  maintained  at  all  times  if  desired.  This  is  a 
very  important  consideration  when  very  heavy  loads 
or  overloads  are  to  be  carried.  The  distribution  of 
load  on  any  large  system  is  constantly  changing 
as  new  customers  are  connected,  and  in  large  Edison 
stations  certain  feeders  often  become  so  overloaded. 
that  it  is  found  necessary  for  their  safety  to  put 
resistance  in  series  with  them  to  force  some  of  the 
current  to  other  feeders.  The  possibility  of  over- 
loading any  individual  feeder  beyond  its  share  is 
absolutely  provided  against  in  the  system  described. 
To  make  the  arrangement  of  this  system  perfectly 
clear  it  is  illustrated  diagrammatically  in  Fig.  2. 

In  Fig.  I  are  shown  four  curves  of  station  dis- 
tribution efficiency.  No.  i  is  that  of  a  representative 
Edison  three-wire,  direct-current  station.  No.  2  is 
the  new  alternating-current  system  described.  No.  3 
is  the  usual  alternating-current  system  employing 
separate  transformers  for  each  custom.er  or  for 
adjacent  customers,  the  best  modern  transformers 
being  used.  No.  4  shows  the  same  system,  but  with 
the  average  transformers  found  on  the  lines  of  most 
existing  stations.  These  curves  were  plotted  from 
the  following  data  obtained  from  actual  practice: 

No.  I.         No.  2.         J>o.  3.  No.  4. 

Percent.  Percent.  Percent.  Percent. 

Feeder  loss 24  S  10  lo 

Main  loss 2  2  2  .  2 

House  wiring  lofs.. i  i  1  i 

Transformer  loss,  iron .23    ■  6  12 

Transformer  loss,  copper 2.7  i  .5 

Total     loss    at    maximum 

station  load 27  13.93  20  25.5- 

Efficiency       at        maximum   . 

station  load 78.7  S7.9  S3. 3  79.6 

The  efficiencies  of  distribution  at  assumed  average 
loads  are  shown  to  be  as  follows :, 

No.  I.  No.  2.  No.  3.          No,  4. 

Percent.                     Percent.  Percent.  Percent.  Percent. 

Load,     25 94.1  95.8  78.4               66.6 

Load,     20 ■94-8  96.2  75.3               61. 4^ 

Load,     15 , 96.1  96.5  70.3               54..3 

Load,     10 97.3  96.4  61.9               45.1 
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At  maximum  load  it  will  be  noticed  that  the 
efficiency  of  alternating  current  No.  2  is  10  P^r 
cent,  higher  than  No.  i,  the  direct  current.  This 
means  that  the  same  energj'  can  be  delivered  with 
10  per  cent,  less  capacity  in  generators,  engines  and 
boilers,  or  a  difference  of  lo  per  cent,  m  the  first 
cost  of  generating  plant.  It  is  pertinent  to  remark 
here  that  alternating-current  generators  also  have  a 
much  greater  margin  for  overload  for  short  periods 
than  direct-current  generators.  The  efficiency  at 
average  load,  or  the  all-day  efficiency  of  the  No.  2 
alternating-current  system,  is  also  shown  to  be  ap- 
preciably higher  than  the  direct  current.  In  large 
central  stations  the  average  load  is  generally  found 
in  practice  to  -lary  from  about  15  to  20  per  cent,  of 
the  maximum,  and  it  will  be  noted  that  from  12 
per  cent,  average  load  up.  No.  2  curve  for  the 
special  system  of  alternating-current  distribution 
shows  a  higher  efficiency  than  the  direct  current. 

It  may  be  asked  what  effect  the  aging  or  fatigue 
of  the  transformer  iron  will  have  on  these  figures. 
I  answer,  none  appreciable.  Transformer  manu- 
facturers are  willing  to  guarantee  as  low  as  one  per 
cent,  increase  per  3-ear  in  iron  loss.  This  means 
one  per  cent,  of  the  actual  amount  of  energy  lost 
in  the  iron,  so  that,  if  this  increase  continued  at 
the  same  rate,  it  would  take  100  years  to  double 
the  iron  loss.  Experiments  tend  to  show,  however, 
that  this  effect  rapidly  approaches  a  maximum,  and 
tliat,  therefore,  the  increase  goes  on  at  a  constantly 
decreasing  rate.  The  entire  effect  may  be  eliminated, 
if  desired,  about  once  in  five  years  by  reannealing 
tlie  transformer  iron  at  a  very  small  expense. 

It  has  been  the  practice  in  some  European  stations 
to  cut  out  transformers  during  periods  of  light  load, 
but  it  will  be  seen  that  cutting  out  transformers  in 
the  system  described  would  only  decrease  the  effi- 
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new  bridge  and  to  ride  across  at  about  the  highest 
speed  provided,  but  when  they  get  on  the  other  side 
they  are  more  than  satisfied  to  foot  it  again  the  rest 
of  the  way. 

A  much  higher  efficiency  of  distribution  and  better 
regulation,  could  be  secured  by  using  the  alternat- 
ing-current system  as  it  is.  without  transformation 
to  direct  current,  and  everything  could  be  controlled 
from  the  main  station  without  employing  labor  or 
apparatus  at  sub-stations.  Why  do  they  not  use  it 
so?  They  say  that  many  things  cannot  be  accom- 
plished as  well  with  alternating  current.  If  that  is  a 
challenge,  we  will  accept  it  and  try  conclusions  with 
them.  Let  us  then  anticipate  these  various  ob- 
jections and  see  what  they  amount  to. 
Efficiency. 

We  have  already  seen  how  a  properly  designed 
system  of  distribution  for  alternating  currents  may 
be  made  to  exceed  the  direct-current  system  in 
efficiency,  taking  the  latter  under  its  most  favorable 
conditions.  If  we  then  add  to  the  usual  losses  in 
the  direct-current  system  the  losses  in  double  rotary 
transformation  and  in  static  transformers,  the  very 
great  difference  in  favor  of  the  alternating  current 
is  still  more  marked. 

Regul.^tion. 

It  has  been  shown  how  very  simple  and  reliable 
regulators  can  be  provided  for  each  allernating- 
current  feeder,  which  will  secure  the  closest  possible 
regulation  over  any  range  desired,  and  this  can  be 
effected  at  a  loss  of  less  than  one  per  cent.  Such 
close  regulation  can  only  be  secured  with  direct  cur- 
rent bv  the  use  of  a  number  of  generators,  connected 
to  auxiliary  bus-bars,  or  by  conecting  the  feeder 
ends  to  adjustable  resistance  connected  between  the 
buses  of  two  or  more  generators.     The    first    can- 
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amount.  This  inductive  resistance  consumes  about 
10  watts  actual  energy,  making  in  all  580  watts, 
against  575  for  the  direct  current  for  the  same 
amount  of  light.  This  difference  of  five  watts,  or 
less  than  one  per  cent.,  is  insignificant. 

The  standard  alternating-current  enclosed  arc  con- 
sumes about  420  watts  at  the  lamp  terminals,  but  I 
have  had  made  to  order  a  large  number  of  550-watt 
lamps,  which  have  replaced  many  series  lo-amperc 
direct-current  lamps.  There  are  certain  kinds  of  arc 
lighting  to  which  the  alternating  current  is  par- 
ticularly well  adapted,  of  which  I  will  speak  later  on. 

Motors. 

The  greatest  argument  used  against  alternating 
current  used  to  be  that  it  would  not  run  a  motor. 
It  has  long  ago  proved  that  it  can,  and  that  with- 
out a  commutator.  This  subject  now  brings  us 
to  multiphase  systems.  There  are  two  of  these 
systems  in  general  use,  the  two-phase  and  the  three- 
phase.  Other  systems  are  but  modifications  of  these 
and  will  be  mentioned  as  such.  Motors  can  be 
operated  with  equal  facility  and  efficiency  on  either 
system  and  have  manj'  distinct  advantages  over 
direct-current  motors. 

For  long-distance  power  transmission  the  three- 
phase  system  shows  an  economy  in  copper;  but  for 
lighting,  or  for  lighting  and  power  combined,  it  is 
not  at  all  well  suited.  I  might  say  that  where  light- 
ing is  a  distinct  feature,  and  first-class  ser\-ice  is  to 
be  rendered  from  a  large  station,  the  three-phase 
system  cannot  be  used  successfully.  On  even  the 
best  generators  the  windings  are  so  entirelj'  inter- 
dependent that  a  change  of  load  on  one  phase  will 
affect  the  pressure  on  the  other  two:  but  a  defect 
even  worse  is  the  impossibility  of  regulating  the 
phases  independently  for  drop  in  the  feeders  if  the 
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Fig,  2.     Single-phase  Alternating  Current  System  with  High-pressure  Feed 
pressure  Distribution.  Independent  Feeder  on  each  Transformer  or 
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ciency;  in  fact,  the  eflaciency  is  higher  at  about  tlie 
average  load,  and  the  system  was  designed  through- 
out to  accomplish  this  result.  The  less  we  say 
about  cun'es  Nos.  3  and  4  the  better,  as  at  small 
loads  the  efficiency  is  shown  to  be  appallingly  low. 

Extensions  of  Direct-current  System    ev    Alter- 
nating Current. 

Several  large  three-wire,  direct-current  Edison 
stations  are  beginning  to  employ  alternating  current 
to  extend  their  lighting  territory-  beyond  that  possi- 
ble or  profitable  with  low-tension  current.  This  is 
a  recognition  of  alternating  current  which  would 
not  have  been  considered  for  a  moment  a  few  years 
ago.  They  now  propose  to  use  alternating  current 
to  transmit  their  energy  at  high  potential  to  a  dis- 
tant substation,  where  it  will  be  transformed  to  a 
lower  pressure  and  then  again  transformed  by  means 
of  rotary  transformers  to  direct  current,  which  is  in 
turn  distributed  over  the  three-wire  Edison  system 
as  if  generated  in  the  ordinary  waj'.  This  is  a  very 
beautiful  and  instructive  application  of  alternating 
currents,  and  ingeniously  designed  machinery.  It 
gives  the  manufacturers  a  chance  to  sell  additional 
machinery,  swells  the  company's  real  estate  invest- 
ment and  gives  work  to  tlie  unemployed  to  operate 
the  sub-stations. 

The  loss  in  the  conversion  to  alternating  current 
and  back  is  about  15  per  cent,  in  addition  to  the 
loss  in  static  transformers  and  lines.  This  distribu- 
tion might  be  accomplished  without  the  additional 
machinery,  wire,  real  estate.  labor,  and  loss  in  effi- 
ciency. It  is  hardly  to  be  expected,  however,  that 
those  who  have  grown  up  under  the  protection  or 
influence  of  direct  current  would  use  alternating 
current  and  further  than  absolutely  necessary  until 
they  have  grown  more  accustomed  to  the  new  mode 
of  travel.  After  looking  across  the  stream  to  coveted 
territory  for  many  years,  they  are  willing  to  use  the 


not  be  realized  in  a  rotary-transformer  station,  and 
the  last  is  quite  wasteful  of  energy.  Regulators 
placed  on  the  alternating-current  feeders  of  the 
votary  transformers  control  alike  the  pressure  on 
each  rotary,  and  all  the  direct-current  feeders  sup- 
plied by  the  same,  in  exactly  the  same  way  as  field 
regulation  does  on  a  direct-current  generator.  Such 
regulation  can  only  be  effectual  with  a  number  of 
small  rotaries  not  operated  in  multiple.  The  best 
regulation  can,  therefore,  undoubtedl}'  be  secured 
with  the  alternating-current  system. 

Operation  of  Arc  Lamps. 

It  seems  now  to  be  the  universal  opinion  among 
Edison  station  men  that  the  enclosed  arc.  long- 
liurning  lamp  is  destined  to  replace  all  the  old  forms 
01  arc  lamp.  We  will,  therefore,  consider  this  tA'pe 
of  lamp  only.  Fully  as  well-burning  lamps  of  this 
type  are  now  made  for  alternating  current.  They 
are  also  about  as  free  from  noise  as  the  direct-current 
lamps.  Many  will  say.  however,  that  it  is  im- 
possible to  get  as  much  light  from  the  alternating 
current  as  from  direct  current.  That  is  true  if  we 
state  that  the  same  energy  in  the  arc  produces  less 
light  with  alternating  current  than  with  direct  cur- 
rent. It  has  been  determined  that  the  alternating- 
current  arc  produces  about  70  per  cent,  of  the  light 
to  be  obtained  from  the  same  number  of  watts  in 
the  direct-current  arc.  The  usual  direct-current 
enclosed  arc  requires  five  amperes  at  115  volts,  or 
575  watts.  How  much  of  this  is  used  in  the  arc? 
Somewhat  less  than  So  volts,  or  under  400  watts;  the 
balance  of  over  175  watts  being  wasted  in  resistance. 

With  alternating  current.  70  per  cent  of  the 
amount  of  light  would  be  obtained  with  this  400 
watts,  or  about  570  watts  would  be  required  to  pro- 
duce the  same  light.  The  alternating-current  arc  is 
best  operated  at  about  70  volts,  but  inductive  resist- 
ance is  used  to  bring  the   pressure   down  to  this 


load  happens  to  vary  differently  on  any  two.  Any 
regulator  placed  in  circuit  with  one  phase  will  effect 
about  the  same  change  of  pressure  in  the  adjacent 
phase  within  the  usual  limits  of  regulation.  Regu- 
lation is  then  a  question  of  the  best  possible  averages, 
and  at  best  is  but  guesswork.  With  the  feeder  and 
transformer  drops  found  economical  in  practice,  it 
would  be  practically  impossible  to  keep  the  pressure 
sufficiently  constant  for  high-efficienc}'^  lamps.  The 
complication  of  vriring  is  also  very  serious,  especially 
if  the  Edison  three-wire  s\^stem  is  used  for  distribu- 
tion, as  six  wires  would  then  be  required,  forming 
six  circuits  that  must  be  kept  balanced. 

The  two-phase  system  is  subject  to  the  same  ob- 
jections unless  the  two  phases  are  used  separately 
for  lighting,  in  which  case  we  have  the  complication 
equivalent  to  twice  the  number  of  generators  and 
feeders.  For  good  regulation  and  simplicity  tlie 
single-phase  system  cannot  be  equaled  by  any  multi- 
phase system. 

The  so-called  monocyclic  system  is  a  modified 
two-phase  system,  in  which  current  is  distributed  for 
lighting  on  a  single-phase  circuit  only,  and  a  third 
wire  carries  current  in  quadrature  to  the  first,  which, 
in  connection  with  the  first,  is  transformed  to  a  three- 
phase  relation  wherever  it  is  desired  to  operate 
motors.  The  regulation  of  this  system  can  be  made 
almost  as  good  for  lighting  as  the  single-phase,  and 
can  be  as  simply  effected.  The  third  wire  adds  com- 
plication, but  no  balancing  is  required,  as  all  the 
lighting  is  done  from  single  phase  on  two  wires.  If 
low-tension,  three- wire  distribution  is  attempted 
with  this  system,  a  fourth  wire  must  be  used  for 
power  distribution. 

A  system  practically  the  counterpart  of  the  mono- 
cyclic is  the  three-wire,  two-phase  system,  in  which 
the  lighting  is  all  done  on  one  single-phase,  and  a 
third  wire  is  used  in  conjunction  with  the  other  two 
for  power.     It  is  handled  in  exactly  the  same  man- 
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ncr  as  the  monocyclic  system,  the  only  practical 
(.lifferencc  being;  in  the  relative  potential  of  the 
quarter-phase  circuit.  In  the  monocyclic  the  quar- 
ter-phase clement  of  the  generator  winding  is  one- 
quarter  the  potential  of  the  main  winding,  giving 
between  the  power  line  and  the  main  lines  a  pressure 
01  55  per  cent,  of  that  between  the  main  lines  them- 
selves. In  the  special  form  of  three-wire,  two-phase, 
llie  quarter-phase  element  of  the  generator  winding 
is  equivalent  to  one-half  of  the  main  winding,  which 
causes  a  pressure  between  power  line  and  main  lines 
71  per  cent,  of  that  between  the  main  lines.  For 
power  distribution  this  system  requires  slightly  less 
wire  than  the  monocyclic.  Fig.  3  shows  diagram- 
maticnlly  llie  arrangement  of  this  system  used  in  con- 
nection with  the  special  method  of  distribution  al- 
ready described.  The  diagram  shows  a  system  of 
two-wire  mains  for  lighting,  to  which  might  be  ap- 
plied, of  course,  the  Edison  three-wire  system.  The 
motors  used  would  most  naturally  be  of  the  two- 
phase  type,  although  three-phase  motors  may  be 
used  with  equal  facility  by  the  method  of  transformer 
connections  devised  by  Mr.  Scott. 

It  can  be  readily  seen  that  while  these  systems  are 
much  better  adapted  to  general  station  distribution 
than  the  two-phase  or  three-phase,  they  still  lack  the 
simplicity  of  the  single-phase,  and  both  require  more 
wire.  Fortunately,  we  can  now  obtain  single-phase 
motors  which  equal  the  multiphase  and  direct-cur- 
rent motors  in  cfliciencj'  and  almost  all  desirable 
points.  They  start  readily  with  load  and  may  be 
operated  with  variable  speed;  in  fact,  tiiey  equal  the 
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capacity  for  the  peak.  Arc  they,  liowevtr,  cheaper 
than  generators,  engines  and  boilers  r)f  the  same 
capacity?  Are  the  losses  in  transformation  less  than 
the  cost  of  a  few  more  attendants?  Is  their  main- 
tenance less  expensive  than  that  of  generating  ap- 
jiaratus?  These  questions  cannot  as  yet  be 
answered  in  the  alitirmativc.  But  if  the  battery  man's 
most  sanguine  hopes  be  realized,  what  then?  If 
rotary  transformers  arc  good  enough  for  tlie  direct- 
current  man  to  use  to  change  the  direct  current  to 
alternating  current,  transmit  a  good  proportion  of 
iiis  load  to  a  distance  and  transform  again  to  direct 
current,  why  should  not  the  alternating-current  man 
use  them  to  charge  his  batteries  and  then  to  trans- 
form their  output  back  to  his  pel  form  of  current? 
Loss  in  transformation,  do  we  Iiear  someone  say? 
Not  any  more  than  with  our  contemporaries*  long- 
distance transmission  system,  and,  in  this  instance, 
they  are  small  and  unimportant,  we  are  told.  There 
is  at  least  one  station  in  the  country  where  storage 
batteries  are  being  used  in  this  way,  and  I  believe 
with  success,  as  storage  batteries  go. 

Have  our  direct-current  friends  anything  more  to 
bring  ferward?  Or  have  we  forced  their  last  posi- 
tion? Well,  we  will  declare  a  truce,  and  acknowl- 
edge that  they  fight  bravely.  We  have  learned  as 
much  from  them  as  they  can  learn  from  us.  If  we 
had  been  as  quick  to  acknowledge  their  beautifully 
designed  distributing  details  and  applications  as  they 
have  been  to  appreciate  a  few  of  the  advantages  of 
our  current,  we  might  have  been  nearer  together,  or 
even  hand  in  hand,  long  ago.     As  it  is.  we  are  both 
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lias  been  accomplished  in  many  stations  where  a 
limited  range  of  service  is  to  be  provided.  Arc 
lighting  has,  of  all,  been  the  most  troublesome  to 
provide  for.  How  shall  we  operate  our  arc  lamps 
from  our  incandescent  lighting  system  ?  has  been  the 
anxious  inquiry.  The  constant-potential  arc  lamp 
has  answered  this  question  for  commercial  lighting, 
but  city  street  lighting  camiol  be  so  easily  provided 
for.  The  Kdison  companies  have  done  a  limited 
amount  of  this  from  their  three-wire  system,  but  this 
can  be  done  to  advantage  only  in  districts  where 
mains  have  been,  provided  for  commercial  lighting. 
For  extended  arc  lighting,  the  small  series  machine 
with  its  belts  and  clutch  pulleys  still  holds  the  fort. 

1  am  able  to  state.  hi>wevcr,  that  one  large  com- 
I);;ny  has  recently  solved  the  problem  to  its  entire 
satisfaction.  This  Cfimpany  furnishes  2,600  street 
lamps  to  the  city,  lighting  some  300  miles  of  street. 
These  were  operated  by  a  small  army  of  series  arc 
machines.  They  were  installed  by  a  company  that 
was  acquired  by  purchase  by  the  one  first  mentioned. 
As  this  company  had  long  since  adopted  alternating 
current  for  its  entire  distribution,  it  was  extremely 
desirable  to  be  able  to  operate  these  city  lamps  from 
its  large  direct-connected  alternators,  thereby  saving 
in  fuel,  attendance,  floor  space  and  reserve  invest- 
ment. 

After  a  few  months'  trial  of  an  experimental  cir- 
cuit with  alternating  current,  it  was  found  perfectly 
feasible  to  operate  the  same  direct-current  lamps, 
slightly  remodeled,  on  the  same  circuits  of  60  or 
So  lamps  in  series.  A  system  of  this  kind  was. 
therefore,  adopted  and  the  company  now  has  2,300  of 
these  lamps  in  regular  operation  by  alternating  cur- 
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Fir.  4.     Allernaling  Current  Series  Arc  Ligbl  System. 

GENERAL  DISTRIBUTION  FROM  CENTRAL  STATIONS  BY  ALTERNATING  CURRENTS 


Fig.  3.     TRiee-wire  Two-phase  System  with  Sineie-phase  Lighting,  High-pressure  Feedeis 
and  Low-pressure  Disiribulion. 


direct-current  shunt  motor  in  all  points,  excelling  it 
in  efftciency  and  simplicity. 

We  can  meet  the  direct-current  advocates  on  the 
power  question,  therefore,  on  at  least  an  equal  foot- 
ing, save  only  one  application  met  in  central-station 
practice;  namely,  the  operation  of  high-speed  ele- 
vators. The  alternating  current  motor,  multiphase 
cr  single-phase,  cannot  be  controlled  for  this  work 
as  readily  as  a  compound  series,  direct-current 
motor.  It  has  taken  several  3'ears,  however,  to  per- 
fect the  mechanism  for  the  control  of  direct-current 
elevator  motors.  Give  us  the  same  time,  and  we  will 
do  it  with  alternating  current.  This  field  for  power 
has  only  of  late  been  opened  to  direct-current  sta- 
tions, and  it  is  yet  a  question  for  debate  as  to 
^vhether  it  is  a  paying  one. 

Special  Applications  of  Current. 

There  are  many  special  applications  of  current 
met  wdth  in  practice,  most  of  them  bringing  a  small 
return,  such  as  electro-plating,  electro-cautery, 
charging  small  storage  batteries,  electric  heating  and 
cooking,  etc.  The  first  three  require  low-potential 
currents,  and  are  economically  effected  only  by 
motor  generators  or  rotary  transformers.  It  is  evi- 
dent that  this  transformation  can  be  accomplished  as 
readily  with  alternating  current  as  with  direct  cur- 
rent. Electric  heating  and  cooking  are  as  yet  lux- 
uries, and  cannot  be  depended  on  for  much  revenue. 
They  can  be  done  with  equal  facility  by  alternating 
current. 

Storage  Batteries. 

Here  we  come  to  the  direct-current  advocate's  last 
and  greatest  stronghold.  To  this  he  retreats  with 
great  confidence  of  safety.  We  may  as"k  first 
whether  storage  batteries  have  yet  been  proved  to 
be  a  valuable  adjunct  to  the  central  station,  cost  and 
maintenance  considered.  It  is  true  they  are  being 
tried  by  several  large  stations,  and  we  watch  eagerly 
for  the  results.  They  equalize  the  station  load  to  a 
greater  or  less  degree,  and  cut  down  the  generator 


working  to  the  same  end,  and  our  paths  must  join 
sooner  or  later  as  they  converge. 

Before  closing,  I  wish  to  recaptitulate  a  little,  and 
draw  your  attention  more  forcibly  to  the  flexibility  of 
the  alternating-current  system.  We  all  know  of  the 
many  applications  to  which  this  current  is  now  put, 
and  what  we  have  described  here  is,  most  of  it,  not 
new  to  many  of  us.  The  use  of  the  rotary  trans- 
former has  been  widely  talked  of  and  described  for 
the  last  two  years.  The  facility  of  operating  lines  at 
any  potential  desired,  through  the  means  of  step-up 
and  step-down  transformers,  is  no  longer  an  experi- 
ment. Multiphase  motors  are  familiar  to  all,  while 
single-phase  motors  have  been  much  talked  of  and 
written  about,  and  failures  have,  time  and  again,  fol- 
low-ed  boasted  success.  Many  of  us,  however,  have 
within  the  last  year  seen  them  quietly  at  work,  thor- 
oughly tamed  and  domesticated.  One  large  station 
is  using  them  extensively,  and  is  so  thoroughly  con- 
vinced of  their  success  that  it  has  discarded  all  no- 
tion of  using  multiphase  distribution,  although  it  is 
using  generators  that  can  be  operated  two-phase 
if  desired.  Direct-current  motors  are  being  rapidly 
replaced  by  these  single-phase  motors  to  secure  uni- 
formity of  system. 

Arc  lamps  have  been  familiar  to  us  on  alternating- 
current  circuits  for  some  time,  and  the  alternating 
current,  enclosed,  long-burning  arcs  are  now  num- 
bered by  the  thousands.  Street  lighting  is  still,  how- 
ever, in  most  places  done  on  the  direct-cu'rent  series 
system,  and  even  the  largest  machines  yet  built  for 
this  purpose  are  very  small  in  comparison  wi:h  our 
large  direct-connected  generators. 

The  great  desideratum  in  central-station  practice 
is  to  be  able  to  employ  one  system  for  everything. 
All  current  for  all  classes  of  service  should  be  sup- 
plied from  but  one  type  of  generator,  be  this  direct 
current  or  alternating  current.  In  this  way  only 
can  the  maximum  output  be  accomplished  from  a 
given  investment  in  machinery  and  apparatus,  and 
the  greatest  economy    in    operation  secured.    This 


rent  in  this  way.  The  circuits  are  each  provided  at 
tlic  station  with  a  regular  step-up  transformer  of  a 
maximum  capacity  of  4.000  volts  and  10  amperes, 
and  the  feeders  to  these  transformers  are  treated  on 
the  switchboard  in  the  same  way  as  the  feeders  for 
incandescent  lighting.  It  is  quite  usual  for  one  gen- 
erator to  carry  2.000  of  these  lamps.  The  lighting  is 
satisfactory  to  the  city  and  the  lamps  give  better 
service  than  when  operated  by  direct  current.  There 
has  been  a  very  marked  saving  in  fuel  and  attendance. 
The  indicated  horse-power  per  arc  lamp  is  consid- 
erably less  than  with  the  direct-current  arc  lamps 
operated  in  the  usual  manner.  Fig.  4  shows  this 
system  in  diagram. 

I  know  of  no  other  place  where  this  is  being  done, 
and  it  stands  as  a  very  pronounced  example  of  the 
flexibility  and  adaptability  of  alternating  currents. 

There  have  been  a  great  many  problems  in  the 
operation  of  large  alternating-current  stations  that 
have  been  discouragingly  difficult  of  solution.  The 
handling  of  high  potentials  on  switchboards,  the 
operation  of  generators  in  multiple,  with  facility,  and 
scores  of  more  or  less  important  difficulties,  have, 
one  by  one,  been  surmounted,  the  burden  of  the 
work  usually  falling  on  a  few  of  the  pioneer  stations. 

In  summing  up.  we  find  the  following  marked 
features  in  which  the  alternating  current,  properly 
installed,  has  been  shown  to  have  pronounced  superi- 
ority over  the  direct  current: 

Highest  possible  efficiency  of  distribution  and  operation. 

Best  regulation. 

Largest  territory  desired  readily  supplied  from  one  station. 

Coraparaiively  small  cost  of  feeders,  effecting  enormous  sav- 
ing in  investment. 

Least  cost  of  real  estate. 

Cost  of  installing  and  operating  sub-stations  entirely  avoided. 

The  only  system  in  which  all  classes  of  service  can  be  sup- 
plied from  one  tvpe  of  generator. 

Greatest  flexibility. 

In  closing.  I  wish  to  thank  my  friends  and  co- 
laborers  of  the  direct-current  faith,  from  several  of 
whom  I  have  had  the  pleasure  of  learning  much  that 
has  proved  of  great  value  to  me. 
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In  Yankton,  S.  D.,  the  street-raihva}'  company 
objected  to  paying  an  assessment  of  $400,  and  the 
property  was  sold  by  the  city  to  satisfy  the  tax 
judgment.  Only  one  bid  was  received  and  the  sys- 
tem was  disposed  of  at  a  remarkably  low  figure — 
much  less  than  thecitj-'s  claim.  It  was  learned 
subsequently  that  the  company  was  the  purchaser, 
and  it  is  now  reported  that  the  price  paid  and  the 
expenses  involved  amounted  to  $246. 


The  action  of  Judge  5howalter  in  refusing  a  tem- 
porar>-  injunction  to  the  V/estern  Electric  company 
against  the  Kellogg  Switchboard  and  Supply  com- 
pany, restraining  it  from  equipping  the  Kinlock 
Telephone  company  of  St.  Louis  with  switchboards 
and  instruments  is  significant  in  view  of  the  fact 
that  the  petition  was  based  upon  the  Firman  pat- 
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ent  whicii  had  already  been  sustained  by  a  court 
of  equal  jurisdiction.  Judge  Showalter  pointed 
out,  however,  that  the  Firman  patent  would  soon 
expire,  that  the  decision  upholding  it  was  not  rec- 
ognized as  an  authoritative  exposition  of  the  law, 
and,  at  any  rate,  it  was  based  upon  very  narrow 
grounds.  Moreover,  the  court  was  convinced  tliat 
the  Kinlock  company  and  the  Kellogg  company 
were  linanciaily  responsible  and  that  the  interests 
of  the  complainant  were  safe,  whereas  a  great  in- 
jury would  be  inflicted  upon  the  defendant  if  the 
temporary  injunction  should  be  granted  at  this  time 
and  then  found  to  be  untenable.  Judge  Showalter 
promised  to  file  a  written  opinion  in  the  case,  and 
its  publication  will  be  looked  forward  to  with  in- 
terest by  the  independent  interests  of  the  country. 


For  the  first  time  in  many  years  the  Patent  Office 
has  a  sufficiently  large  force  to  handle  the  business 
in  an  expeditious  manner.  On  Juh'  ist  28  exam- 
iners were  added  to  the  commissioners  staff  and  a 
corresponding  increase  was  made  in  the  clerical 
force.  The  work  of  this  office  has  been  steadily  in- 
creasing, and  during  the  year  ended  June  30th  there 
were  filed  40,196  applications  for  mechsnical  patents, 
1. 831  applications  for  designs,  93  applications  for  re- 
issues. 1.928  caveats,  1,891  applications  for  trade- 
marks. 175  applications  for  labels,  and  30  applica- 
tions for  prints.  There  were  22,731  patents  granted, 
including  reissues  and  designs;  1,455  trademarks, 
71  labels,  and  18  prints  registered.  The  number 
of  patents  which  expired  was  14,167.  The  number 
of  allowed  applications  which  were  \>y  operation  of 
law  forfeited  for  non-payment  of  the  final  fees,  was 
4.754.  The  total  receipts  of  the  office  were  $1,253, 
048.44,  the  total  expenditures  were  $1,081,633.79, 
and  the  surplus  of  receipts  over  expenditures,  be- 
ing the  amount  turned  into  the  treasun.'.  was  $172,- 

314-65.  :    !  !  ■~^^ 

Commissioner  Duell  says  that  the  work  which 
has  been  so  far  behind  because  of  lack  of  facilities 
for  handling  it  will  be  brought  up  to  date  and  kept 
there.  This  announcement  will  be  received  with 
general  approbation  throughout  tjie  country. 


An  unlooked-for  complication  has  confronted  the 
Internal  Revenue  Department  in  its  efforts  to  en- 
force the  provisions  of  the  war  measure  requiring 
the  placing  of  stamps  on  telegraph  messages.  The 
representatives  of  the  department  have  been  making 
cxitminations  of  telegraph  dispatches  that  have  been 
received  for  transmission  at  offices  throughout  the 
country,  to  see  if  they  have  had  the  necessary 
stamps  attached,  and  tliis  has  called  forth  protests  by 
many  against  the  exhibition  of  private  messages 
that  have  been  filed,  as  they  are  considered  to  be 
sacred  from  the  eyes  of  all  except  the  ones  directly 
interested  and  through  whose  hands  they  must  pass 
in  transmission-  These  complaints  have  reached 
the  commissioner  of  internal  revenue,  and  as  they 
h.ave  been  of  such  a  nature  that  they  could  not  be 
ignored,  he  has  issued  a  circular  to  collectors  and 
revenue  agents  in  which  they  are  advised  that  such 
examinations  in  the  future  are  to  be  restricted  to 
simply  ascertaining  if  the  messages  have  been  prop- 
erly stamped.  The  telegrams  may  be  shown  by  a 
representative  of  the  company  in  such  a  manner 
that  the  officer  making  the  examination  shall  be 
able  to  see  that  the  messages  have  been  stamped, 
and  it  is  considered  unnecessar}'  for  him  to  have 
any  knowledge  of  the  contents  of  the  telegrams. 
It  is  believed  that  this  ruling  will  satisfy  the  ob- 
jections already  raised  and  restore  confidence  on 
the  part  of  the  patrons  of  the  telegraph  companies. 


In  his  annual  address  as  president  of  the  Mix- 
nicipal  League  at  Detroit  on  August  ist.  Maj'or 
MacA''"icar  of  Des  Moines  admitted  the  predominance 
of  the  vicious  element  in  the  political  organization 
of  municipalities,  and  the  danger  of  entrusting  pub- 
lic works  to  the  management  of  this  class,  yet  he 
believed  that  municipal  reform  could  onh'  be  se- 
cured by  a  bold  stroke,  and  he  advocated,  therefore, 
the  immediate  extension  of  the  powers  of  mu- 
nicipalities: 

To  my  mind  it  would  be  suicidal  to  enlarge  the 
fundfons  of  municipalities  without  providing  for 
the  thorough  application  of  the  merit  system  in 
appointments,  promotions  and  removals.  We  who 
believe  in  municipal  reform  are  in  the  paradoxical 
position  of  proclaiming  that  our  cities  are  doing 
badly  that  which  they  are  doing,   yet  urging  that 
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they  assume  new  duties.  But  the  logic  of  our  con- 
tention is  belter  than  it  seems.  Nothing  could  do 
more  to  bring  out  the  latent  virtue  of  the  indif- 
ferent citizen  than  to  freight  the  ship  of  state, 
already,  as  he  fears,  overloaded,  with  still  dearer 
interests.  I  am  not  afraid  to  startle  our  money- 
making  voters  by  producing  a  situation  which  will 
alarm  them  into  a  state  of  perpetual  political  vigi- 
lance. They  need  to  be  alarmed.  Arouse  them  to 
the  seriousness  of  the  prevailing  conditions,  and  the 
spasmodic  energy  which  now  cleans  the  Augean 
stables  of  municipal  corruijlion  once  in  10  or  15 
years  will  be  harnessed  by  unavoidable  necessitj- 
lor  regular  activity. 

To  suggest  such  a  plan  as  this  indicates  a  desire 
on  the  part  of  Mayor  MacVicar  and  his  followers 
to  force  their  views  on  the  community  rather  than 
to  serve  the  public.  The  scheme  is  simply  pre- 
posterous. Without  honest  officials,  under  the 
system  proposed,  the  citj'  would  be  in  bankruptcy 
before  the  "money-making  \olers''  could  be  aroused, 
while  with  competent  and  reliable  men  the  affairs 
of  a  municipality  could  be  conducted  much  more 
economically  if  the  lighting  and  other  public  works 
were  done  under  contract.  It  would  seem  to  be 
much  more  practical  for  municipal  reformers  to 
bend  their  energies  toward  securing  competent  and 
trustwortliy  men  for  office  than  to  increase  the 
opportunities  of  tlie  boodlers  to  loot  the  city  treas- 
ury'. Mayor  MacVicar  and  his  associates  may  rest 
assured  that  if  they  give  the  boodlers  an  oppor- 
tunity they  will  take  advantage  of  it. 


From  very  early  times  certain  contracts  in  re- 
straint of  trade  have  been  held  void  as  against 
public  policy.  They  have  been  pronounced  ob- 
jectionable on  two  grounds.  First,  the}-  tend  to 
deprive  the  individual  restrained  of  the  means  of 
earning  a  livelihood;  and  secondly,  thej'  deprive  the 
community  of  the  benefit  of  his  free  and  unrestricted 
efforts  in  his  chosen  field  of  activit>-.  But  a  dis- 
tinction has  for  some  time  been  recognized  be- 
tween contracts  involving  a  partial  restraint  of  trade 
and  those  requiring  a  complete  retirement  from 
business,  the  former  being  held  valid  if  not  un- 
reasonable and  the  latter  positively  invalid.  The 
Supreme  Judicial  Court  of  Massachusetts  has  re- 
cently been  called  upon  to  review  a  case  in  which 
some  interesting  features  were  presented.  The 
action  was  instituted  bj'  an  electrical  company  and 
the  facts  may  be  briefly   stated  as  follows: 

The  three  business  managers  of  as  many  different 
corporations  entered  into  an  agreement  to  form 
a  new  corporation,  to  which  each  of  their  respective 
corporations  was  to  sell  all  its  assets,  discontinuing 
the  business""  of  manufacturing  and  dealing  in  elec- 
trical goods  or  specialties  of  an}-  sort  or  descrip- 
tion. The  three  managers  themselves  signed  an 
agreement  that  they  would  not  thereafter  at  any 
time,  directly  or  indirecth',  as  partner,  agent,  officer 
of  a  corporation,  or  in  any  other  capacitj",  enter 
into  or  conduct,  or  assist  in  conducting,  any  busi- 
ness that  should  in  any  way  interfere  with  or  com- 
pete with  the  proposed  business  of  the  new  corpo- 
ration for  a  period  of  five  years,-  except  that  any 
one  of  them  should  sever  his  connection  in  con- 
sequence of  at  an}-  time  being  put  at  financial  dis- 
advantage by  the  other  two  in  reference  to  salary 
or  income. 

This  agreement  the  court  holds  to  be  valid.  It 
says  that  inasmuch  as  the  stipulation  was  only 
to  do  no  business  for  five  years  that  should 
interfere  with  or  compete  with  the  proposed 
business  of  the  new  corporation,  it  seems  quite 
clear,  under  the  authorities  of  that  state,  that 
the  stipulation  went  no  further  than-  was  rea- 
sonably necessary  to  protect  the  good-will  of 
the  business  sold  by  each  contracting  manager's 
corporation,  and  that  it  should,  therefore,  be  held 
valid.  Nor  does  it  think  that  any  distinction  should 
be  made,  in  this  connection,  between  competition 
with  the  business  of  the  new  corporation  and  com- 
petition with  the  business  sold  by  one  of  the  man- 
agers and  his  company,  where  the  business  sold  was 
chiefly  installing  and  constructing  electric  plants 
and  appliances,  while  the  business  of  the  new  cor- 
poration included  with  this  that  which  formerly  was 
done  by  the  other  two  companies,  namely,  manu- 
facturing and  dealing  in  electrical  appliances.  In 
other  words,  it  holds  that  the  stipulation  not  to 
compete  with  the  business  of  the  new  corporation 
was  as  binding  on  the  manager  as  if  it  were  merely 
not  to  compete  with  such  business  as  previously 
had  been  done  by  his  particular  electric  company. 
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WAR    NEWS. 


Electrically  Equipped  Eloating  Dry  Dock. — 
--The  beginning  ut  ihc  war  witli  Spain  I'ound  tliis 
cuunlry  witliont  a  floating  dry  dock,  and,  as  a 
consequence,  all  exterior  repairs  to  fighting  ships 
have  been  made  in  the  navy  yards.  This  arrange- 
ment was  not  satisfactory,  however,  as  it  necessi- 
tated sending  disabled  vessels  a  considerable 
distance  and  occupied  much  valuable  time.  Now, 
liowcver,  the  government  has  secured  a  floating  dry 
dock  and  it  will  be  sent  at  once  to  Cuban  waters. 
It  is  not  large  enough  to  accommodate  battleships 
and  cruisers,  but  it  will  be  able  to  handle  the  gun- 
boats and  small  cral't  I'lat  liave  been  doing  block- 
ading duty  at  Havana.  It  is  235  feet  long  and  can 
accommodate  vessels  of  2,500  tons. 

Naval  authorities  have  directed  longing  glances 
toward  the  harbor  of  Havana  ever  since  the  need 
uf  a  floating  dry  dock  was  apparent.  The  Spanish 
government,  at  the  beginning  of  the  present  trouble 
in  Cuba  placed  an  order  for  a  floating  graving  dock 
with  an  English  shipbuilding  company,  and  a  year 
ago  the  finest  vessel  of  this  description  afloat  was 
turned  over  to  the  navy  of  Spain.  The  cost  is  said 
to  have  been  $900,000.  This  dock  embodies  the  best 
features  of  the  floating  and  graving  types  and  its 
equipment  is  pronounced  by  naval  experts  the  most 
complete  in  the  world.  It  comprises  a  watertight 
box,  into  which  a  vessel  sails,  and  from  which  the 
water  is  then  pumped,  leaving  all  or  a  portion  of  the 
hull  dry  for  examination  or  repairs.  The  dimen- 
sions  of   this   dock   are   length    over   all,   450   feet; 
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arms  in  Cuba  and  that  the  electrical  interests  will 
be  among  those  especially  favored.  The  "first  order 
fiom  our  new  possessions  in  the  West  Indies,"  is 
claimed  by  the  Wcstinghouse  Machine  company, 
which  announces  that  it  has  been  advised  that  its 
New  Y(jrk  office  has  received  the  initial  order  fof 
a  complete  steam  plant,  involving  a  100  horse  power 
Weslinghouse  engine  and  VVestmghouse  generator, 
together  with  boiler,  pump,  piping,  etc.,  to  be  in- 
stalled in  Santiago  de  Cuba. 

X-rays  in  Hospital  Work.— The  X-ray  has 
been  introduced  systematically  in  the  examination 
ui  wounded  soldiers  brought  back  from  Santiago. 
Last  week  a  number  of  patients  at  the  Marine  Hos- 
pital, Stapielon,  S.  I.,  were  subjected  to  X-ray 
experiments  at  the  Long  Island  College  Hospital. 
Guy  Laniberson,  Company  B.  Second  Infantry, 
who  has  been  sulYering  from  a  gunshot  wound  of 
the  right  forearm,  was  one  of  the  men.  A  Mauser 
bullet,  lii  inches  in  length,  was  located  in  his  right 
wrist.  Dr.  Stoner  removed  the  bullet.  Edward 
Culver,  a  rough  rider,  was  also  examined  and  a 
bullet  was  found  lying  near  the  sixth  rib  on  the  left 
side  of'  the  body.  Culver  says  this  bullet  is  the 
one  which  killed  Hamilton  Fish  and  afterward  struck 
him. 

Mines  in  Santiago  Harbor. — A  newspaper 
coi  respondent  who  accompanied  Commodore 
Schley  when  the  latter  inspected  the  harbor  and 
fortifications  of  Santiago  relates  an  interesting  in- 
cident of  the  trip  disclosing  the  location  of  the 
mines  and  method  of  operation.  An  oflficer  of  a 
tugboat    was    found,    who    said    he    had    been    em- 
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clear  width,  82  feet;  depth  over  the  sill,  27  feet  six 
inches:  draught  of  water  under  these  conditions, 
4^  feet  six  inches,  and  the  freeboard  foUr  feet  tw^o 
inches.  The  extreme  width  of  the  dock  is  109  feet. 
There  are  five  pontoons,  the  three  middle  ones 
being  rectangular  and  those  outside  being  finished 
to  a  point.  These  are  entirely  separated  and  they 
are  arranged  between  the  tw'o  walls,  to  wdiich  they 
are  strongly  bolted.  Each  pontoon  is  divided  into 
four  watertight  compartments,  and  each  wall  is  di- 
vided into  five  watertight  compartments,  making 
not  less  than  30  watertiglit  spaces  in  all. 

The  equipment  includes  a  complete  electric-light- 
ing plant  and  an  elaborate  power-transmission  sys- 
tem, including  motors  for  driving  the  pumps  and 
operating  the  hoists.  There  are  two  electrical  gen- 
crating  plants  on  the  dock,  one  in  each  wall,  and 
they  are  so  arranged  that  they  can  be  used  sepa- 
rately or  together.  Each  plant  has  its  own  complete 
outfit  of  boiler,  engine  and  direct-connected  gen- 
erator. There  are  10  electric  motors — five  in  each 
wall — the  controlling  switches,  rheostats,  etc.,  be- 
ing in  the  valve  houses.  The  motors  are  mounted 
vertically  and  are  directly  connected  to  the  shafts 
of  horizontal  centrifugal  pumps  at  the  bottom  of 
the  walls.  Motors  and  pumps  run  on  ball  bearings. 
The  pumping  machinery  is  capable  of  raising  15.000 
tons  of  water  in  2V2  hours.  The  dock  has  a  captain, 
officers  and  crew,  and  is  fitted  w^ith  foremast,  jigger- 
mast,  steam  steering  gear,  steam  windlass  and  an- 
chors. The  manila  hawser  with  which  the  dock 
was  towed  to  Havana  was  especially  constructed, 
being  22  inches  in  circumference  and  weighing 
nearly  five  tons.  The  illustration  presented  on  this 
page  shows  the  special  features  of  construction  of 
the  Havana  dock,  and  is  here  reproduced  through 
courtesy  of  the  Scientific   American. 

American  Electrical  Trade. — It  is  expected 
ih.at  American  manufacturing  interests  will  be 
greatly   benefited   by  the   success  of  the  American 


jiloyed  in  taking  troops  from  the  batteries  at  Morro. 
He  did  not  know  how  many  sailors  had  returned 
or  escaped  from  Admiral  Cervera's  squadron,  but 
he  believed  there  were  only  a  few.  He  directed 
Commodore  Schley  to  a  wooden  house  on  the  side 
hill,  where  lay,  he  said,  the  electric  plant  for  set- 
ting oft  the  harbor  mines.  "Our  launch,  running 
alongside  a  small  wooden  pier  on  the  west  of  the 
liarbor.  found  a  launch  from  the  Reina  Mercedes, 
with  a  number  of  Spanish  sailors  and  a  marine 
officer  in  charge.  The  latter  conducted  Commo- 
dore Schley  and  the  party  by  a  line  of  filthy  houses 
to  a  rough  wooden  shanty,  thatched  with  palm 
leaves.  In  this  place  was  a  beautiful  apparatus, 
with  electrical  batteries  to  set  off  the  mines.  The 
officer  explained  that  two  were  exploded,  having 
been  set  off  the  night  the  Merrimac  entered.  The 
keyboard  shows  about  six  rows  of  mines,  and  Com- 
modore Schley  believed  it  would  be  wise  to  set  them 
off.  but  he  refrained  from  taking  action  in  the  ab- 
sence of  Admiral  Sampson." 

Use  of  Searchlights  in  Santiago  Blockade. — 
.Accompanying  the  official  report  of  Admiral 
Sampson  upon  the  destruction  of  Cervera's  fleet 
are  several  orders  which  were  issued  by  him. 
assigning  the  several  vessels' in  the  squadron  and 
directing  their  movements.  One  of  these  orders 
relates  to  the  operation  of  the  electric  searchlights. 
It:  is  dated  June  8th.  and  contained  the  following 
instructions: 

During  the  dark  hours  of  the  night  searchliehts  will  be  used  a^ 
foUows.  Thfl  I-wa.  the  Oregon  and  the  Ma'isacliuse  ts  will  take 
turns  of  two  hniir'=  pach.  i.  e..  from  dark  to  8  n.  m..  and  from  lo 
p.  m.,  etc..  in  keeoine  one  searchUght  ■^i^ectlv  on  the  harbor  en- 
Iran  ce.  main'ainiiie  cirefuMv  durine  th^t  time  I hfir  blockading 
pisitions.  Should  a  vessel's  lights  fail,  the  next  in  order  will 
at  nnce  lake  nn  the  duty. 

The  picket  lauorh  and  vidette  stationed  south  of  the  M-rro 
will  move  tn  one  side  or  the  other  sutticiently  to  get  clear  of  the 
beam  of  light.  . 

Thfl  vec.'^els  nn  each  flank,  the  Brooklyn  and  the  Texas  on  the 
western  side,  the  New  York  and  the  New  Orleans  on  th*  eastern 
side,  will  lake  two-hour  turns  in  using  one  searchlight  from  time 
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10  lime  on  the  coasl  ]inf,  iwineine  il  lou.r.l  Morto.  but  avoidinc 
Itleilluiiiiaalioilor  tlicHaoknii-  videltR^  on  Ih.;  .nsidi-  linr  The 
MKlit  hhouM  never  be  turned  cU  more  lli;>ii  live  minmes  ata 
tune.     From  time  to  titnetlie  hori/on  oiilhide  will  be  t,wcpt 

Attention  ift  called  to  bad  and  carelesh  liaadllne  of  aearcli- 
lighl».  Last  Dicht  some  of  the  liKlilsnere  kept  bietj  in  Ibe  air 
and  aijain  were  swept  rapidly  from  side  to  side.  I'ndor  such 
circntnslances  a  searchlittlit  is  worse  than  useless. 

The  beams  must  be  directed  to  the  liori/on,  and  iiiDst  be 
moved  very  steadily  and  slowly.  Not  les^  than  three  minutes 
should  be  employed  in  sweepiiii;  throueh  an  arc  of  90  degrees 

The  best  way  to  discover  a  torpedo  boat  is  by  its  smoke  and 
even  then  this  will  not  be  seen  unless  the  liftht  is  very'well 
handled. 

Engineers  for  Porto  KIco. — Word  was  rc- 
tcivi-d  at  Camp-Townscnd  last  week  lliat  the  regi- 
ment of  engineers  wliicli  lias  been  formed  at  that 
point  under  command  of  Colonel  Griffin  would 
start  for  I'orto  Rico  at  once.  The  volunteers  have 
Ijcen  in  active  training  for  a  month  and  arc  now  well 
drilled  for  service. 

Tile  special  correspondent  of  the  Western  Elec- 
trician at  Niagara  Falls  reports  that  electrical  cir- 
cles in  that  section  arc  interested  in  the  announce- 
ment tliat  the  First  Regiment  Volunteer  Engineers 
is  to  go  to  PortoKico.  This  regiment  includes  five 
Niagara  boys  among  the  officers.  These  men  arc 
J.  R.  Haskins,  Archiliald  R.  Livingstone.  James 
Elliott  Hewes,  Edward  Sawtclle.  William  Hopkins, 
Francis  M.  Blacklock  and  Edwin  J.  Murray.  Lieu- 
tenant Haskins  was  formerly  a  private  in  Company 
E.  Third  New  York  Volunteers,  as  was  also  Lieu- 
tenant Hopkins.  While  at  Camp  Black  they  were 
transferred  to  the  First  Regiment  Volunteer  Engi- 
neers at  Camp  Townsend,  and  while  there  received 
their  commissions.  Lieutenant  Haskins  is  a  son 
of  Colonel  Haskins  of  the  Second  United  States 
.'\rtillcry  at  I-'ort  Adams.  While  at  the  Falls  Lieu- 
tenant Haskins  was  connected  with  the  Niagara 
Falls  Power  company,  and  Lieutenant  Hopkins  with 
ihc  Carborundum  company.  Lieutenant  Hewes  is 
also  an  electrical  engineer,  and  was  with  the 
Acetylene  Light,  Heat  and  Power  company,  which 
was  the  old  carbide  company.  Lieutenant  Living- 
stone was  connected  with  the  contracting  firm  that 
built  the  extension  to  the  Niagara  Falls  Power  com- 
pany's wheel-pit.  Sergeant  Blacklock  was  connected 
with  the  Niagara  Falls  Power  company  as  an  elec- 
trician, and  Corporal  Murray  is  a  son  of  Superin- 
tendent Murray  of  the  Niagara  Falls  Water  Works 
company,  one  of  the  allied  companies  of  the  Niagara 
Falls  Power  companj'.  While  at  the  Falls  he  was 
on  the  engineering  corps  of  the  Cataract  Construc- 
tion company.  Lieutenant  Sawtelle  is  of  Washing- 
ton, a  son  of  General  Sawtelle.  He  was  located  in 
Buffalo,  hut  lived  at  the  University  Club  at  the  Falls, 
where  he  is  well  known  in  electrical  circles.  The 
re.giment  to  which  they  belong  is  made  up  of  pro- 
fessional men.  mostly  electrical  or  mechanical  engi- 
neers. 

Telegraphic  Communication  with  West  In- 
dies.— At  the  Western  Union  Telegraph  company's 
office  announcement  >vas  made  last  week  that  all 
messages  to  or  from  Havana  must  be  in  the  Span- 
ish or  English  language,  by  order  of  the  United 
Slates  government.  The  company  has  been  advised 
by  the  West  Indian  and  Panama  Telegraph  com- 
pany, which  owns  the  cable  to  Porto  Rico,  to 
decline  messages  for  all  stations  in  Porto  Rico  ex- 
cept San  Juan. 

At  Madrid  it  is  admitted  in  official  circles  that 
no  dispatches  have  recently  been  received  from 
Captain-General  Blanco,  and  it  is  added  that  the 
Spanish  government  is  "considering  the  means  of 
restoring  communication  with  Cuba,  as  before  the 
surrender  of  Santiago."  It  is  reported  at  Wash- 
ington that  as  a  result  of  the  sealing  of  the  Santi- 
ago-Cienfuegos  cables,  several  cipher  dispatches 
passing  between  General  Blanco  and  the  Spanish 
go-vernnient  have  drifted  into  this  country.  It  is 
scarcely  necessary  to  say  that  they  did  not  reach 
their  destination. 

The  change  of  base  in  the  Porto  Rico  opera- 
tions compelled  a  complete  rearrangement  of  the 
jiHans  of  the  Signal  Service  for  the  campaign.  There 
was  no  direct  cable  connection  made  with  the  army 
at  Guanica.  as  would  ha^■e  been  the  case  had  the 
original  landing  place  been  taken,  and  the  war  bal- 
loons, instead  of  being  sent  ahead,  will  be  held  at 
Tampa  pending  further  developments.  The  origi- 
nal plan,  as  decided  on  by  the  war  authorities,  w^as 
for  a  landing  of  the  expeditionary  forces  at  Fajardo. 
at  the  northeast  corner  of  the  island.  All  these  had 
to  be  abandoned,  in  view  of  the  landing  at  Guanica, 
a  point  diagonally  across  the  island  and  far  away 
from  any  possible  cable  communication. 

All  efforts  to  establish  a  cable  service  there  were 
abandoned,  as  the  nearest  point  at  which  a  new  spur 
couid  touch  an  existing  cable  was  San  Domingo. 
TOO  miles  or  more  awav.  General  Miles  pushed  on 
so  rapidly,  however,  that  the  temporary  break  in 
the  plans  was  not  felt.  On  his  arrival  at  Ponce  he 
found  that  the  Spanish  telegraph  force  had  de- 
stroyed the  equipment  at  that  point  before  its  hasty 
retreat. 

On  July  2gth  Gen.  Greely  received  a  dispatch 
from  Col.  Allen,  at  St.  Thomas,  where  he  secured 
the  services  of  an  operator  and  made  arrangements 
to  open  cable  communications  with  Ponce.  Col. 
Allen  says  Gen.  Mile*^  is  well  provided  with  tele- 
srarih  supplies,  and  the  military  lines  will  be  ex- 
tended as  rapidly  as  the  army  moves.  The  cable 
company  agreed  in  advance  to  permit  the  Ameri- 
cans to  establish  compiunication  as  soon  as  Ponce 
was  actually  taken. 

[Continued  on  fage  6*0.]  - 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


(mportant  Telephone   Patent  Decision. 

A  patent  decision  ot  great  importance  to  the 
independent  telephone  movement  was  given  by 
Judge  Show-alter  oi  the  United  States  Circuit  Court 
at  Chicago  on  July  29th,  in  the  case  of  the  Western 
Electric  company  against  the  Kellogg  Switchboard 
and  Supply  company,  in  which  the  complamant 
sought  to  restrain  the  defendant  from  installmg  a 
switchboard  for  the  Kinloch  Telephone  company 
of  St.  Louis.  Judge  Showalter  denied  the  petition 
for    a    preliminary    injunction. 

The  complainant  applied  for  an  injunction  on  the 
Firman  patent,  which  will  expire  on  January 
19,  1899,  the  validity  of  which  had  been  recently 
sustained  by  Judge  De  Haven,  of  the  United 
States  Circuit  Court.  Northern  District  of  Cali- 
icrnia,  upon  verv  narrow  lines.  The  decision  in 
California  has  been  appealed  to  the  United  States 
Circuit  Court  of  Appeals.  Relying  upon  that  de- 
cision, however,  the  complainant  here  sought  to 
obtain  an  injunction  and  thus  prevent  the  Kinloch 
company  from  beginning  operations,  as  had  been 
planned.  ^.^    „    ^ 

Afifidavits  of  Prof.  Elisha  Gray,  Prof.  H.  S.  Car- 
hart  of  the  University  of  Michigan,  and  Milo  G. 
Kellogg  and  F.  W.  Dunbar  were  presented  show- 
ing that  there  was  no  infringement. 

Judge  Showalter  declared  in  substance  that  it 
was  his  impression  that  there  was  no  invention  in 
the  Firman  patent,  that  he  was  unable  to  see  upon 
what  ground  Judge  De  Haven  had  sustained  the 
validity  of  the  patent,  in  view  of  the  prior  state 
of  the  art  and  especially  in  view  of  the  Dumont 
English  patent  of  1851,  and  advised  counsel  for 
complainant  that,  in  his  opinion,  if  the  case  went 
to  the  Circuit  Court  of  Appeals,  great  dif^ficulty 
would  be  experienced  in  sustaining  .that- opinion. 
He  also  mentioned  the  fact  that  one  of  the  de- 
cisions cited  by  Judge  De  Haven  in  his  opinion 
has  been  discredited  by  the  Circuit  Court  of  Ap- 
peals of  this  circuit,  in  an  opinion  filed  only  a  few- 
days  ago,  and  that  it  was  very  doubtful,  to  his 
mind,  whether  there  was  any  invention  in  the  Fir- 
man patent,  or  if  there  was  invention,  it  was  ex- 
tremelv  doubtful  if  the  defendant  had  infringed  the 
patent'  He  said,  however,  that  he  preferred  to 
place  his  decision  at  this  time  broadly  upon  the 
principle  that  the  telephone  company  at  St.  Louis 
was  engaged  in  a  public  service,  that  the  question 
laised  was  doubtful,  that  the  defendant  switch- 
board company  was  undoubtedly  solvent  and 
would  be  able  to  pay  any  damages  that  might  be 
recovered  if  the  complainant  should  succeed  in 
establishing  the  validity  of  the  patent  and  the  fact 
uf  infringement,  and  that  it  would,  under  such 
circumstances  and  also  in  view  of  the  early  expira- 
tion of  the  Firman  patent,  be  an  abuse  of  discretion 
for  him  to  entertain  the  petition  for  an  injunction, 
which  he  thereupon  denied. 

The  Kellogg  Switchboard  and  Supply  company, 
which  is  a  Chicago  corporation,  has  for  about  a 
year  been  constructing  the  switchboard  for  the 
kinloch  Telephone  company  at  Highland  Park, 
III.,  where  it  has  had  from  50  to  200  men  employed. 
Had  the  injunction  been  granted  at  this  time,  as 
sought  by  the  Bell  telephone  Interest,  it  would  have 
been  of  great  damage  to  the  Kinloch  Telephone 
company  of  St.  Louis,  and  would  have  been  dis- 
couraging to  the  independent  telephone  movement 
throughout  the  country.  The  switchboard  whose 
construction  was  attempted  to  be  enjoined  is  being 
made  under  the  patents  of  Milo  G.  Kellogg  of 
Chicago,  and  has  a  present  capacity  for  6.160  tele- 
phone lines  and  provides  for  an  ultimate  capacity 
oF  over  20.000  lines  in  one  exchange.  The  largest 
telephone  switchboard  heretofore  constructed  has 
a  capacit}'  for  switching  only  about  6,000  telephone 
lines  in   one   exchange,   it   is   claimed. 

The  Kinloch  Telephone  company  is  now  nearly 
ready  for  business  in  St.  Louis.  In  the  affidavit 
of  Hopkins  J.  Hanford,  the  general  manager  of  the 
Kinloch  company,  it  is  stated  that  that  concern  is 
organized  under  the  laws  of  Missouri  for  the  pur- 
pose of  constructing  and  operating  a  telephone 
.system  and  exchange  in  the  city  of  St.  Louis.  The 
company  has  a  capital  stock  of  $2,000,000.  It  con- 
templates the  establishment  of  an  exchange  having 
a  membership  of  15.000  or  more.  It  has  now  over 
5,600  contracts  executed  with  subscribers  for  five 
years'  service  from  August  i,  1S9S.  It  has  ex- 
pended over  a  million  dollars  in  construction  work. 
It  has  built  106  miles  of  underground  conduit  in 
which  the  cables  are  in  place,  and  has  erected 
7.600  poles.  It  has  strung  copper  wire  metallic  cir- 
cuits for  an  exchange  of  5.000  subscribers.  It  has 
placed  4.000  telephones  in  residences  and  business 
places  and  connected  them  with  the  central  office 
of  the  company  in  the  Century  building,  and  is 
putting  up  more  every  day. 

The  decision  of  Judge  Showalter  will  be  wel- 
comed by  the  Independent  interests  of  the  country. 


phone  system  in  Spokane,  Tacoma  and  Seattle 
soon. 

In  the  Supreme  Court  of  New  York  Justice  Kel- 
logg filed  an  order  recently  denying  an  application 
made  on  behalf  of  Simon  Sterne  for  the  examination 
before  trial  of  the  officers  of  the  Metropolitan  Tele- 
phone and  Telegraph  company,  now  the  New- 
York  Telephone  company,  in  his  suit  brought 
to  "  compel  the  company  to  furnish  telephone 
service  at  a  reasonable  rate.  Mr.  Sterne 
recently  obtained  leave  from  the  court  to 
serve  a  supplemental  complaint  on  the  latter  com- 
pany. An  application  made  by  Mr.  Sterne  for 
leave  to  examine  the  books  of  the  two  companies 
was  denied.  Justice  Kellogg  also  decided  that  Mr. 
Sterne  had  no  case  against  the  New  York  Tele- 
phone company,  saying  that  it  had  a  right  to  fix 
its  own  rates. 

I.  J.  Kusei,  formerly  president  of  the  Missouri 
Telephone  Manufacturing  company  of  St.  Louis 
and  recently  connected  with  the  American  Electric 
Telephone  company  of  Chicago,  has  severed  his 
connection  with  the  latter  institution  and  allied  him- 
self with  the  latest  comer  in  the  independent  tele- 
phone field,  the  Victor  Telephone  Manufacturing 
company  of  Chicago.,  Mr.  Kusel  is  one  of  those 
energetic  telephone  men  whose  aggressive  efforts 
have  made  him  a  reputation  in  the  independent  tele- 
phone field.  He  started  in  a  modest  way  in  St. 
Louis,  but  he  rapidly  mastered  the  business  and  he 
h.as  now  a  host  of  friends.  The  Victor  company 
starts  in  an  energetic  manner.  The  company  has 
a  well-equipped  factory  in  the  hands  of  men  com- 
petent to  produce  modern  and  scientific  apparatus. 
It  is  said  that  the  company  has  strong  financial 
backing.  President  Blaine  of  the  company  has  been 
a  successful  man  in  other  fields  and  he  enteres  the 
telephone  business  realizing  its  great  future  and  ap- 
parently with  the  full  knowledge  of  the  necessity 
of  presenting  the  best  and  most  modern  equipment 
to  bring  about  success  in  a  field  where  competition 
is  so  strong. 


Telephone  War  in  Washington. 

One  result  of  the  policy  pursued  by  the  Bell  com- 
pany at  Washington  was  the  enactment  of  legisla- 
tion restricting  the  legal  rate  of  telephone  service 
in  the  Dlstriet  of  Columbia  to  $50  per  year.  The 
Chesapeake  and  Potomac  Telephone  company,  the 
local  representative  of  the  Bell  interests,  is  now 
engaged  in  litigation  an  et¥ort  >to  enforce  the 
rates.  In  the  bill  making  appropriations  for  the 
District  of  Columbia,  the  paragraph  providing 
money  to  pay  the  rentals  of  the  instruments  used 
by  the  District  government  was  amended  by  the 
addition  of  a  declaration  that,  hereafter,  in  the  Dis- 
trict, $50  a  year  should  be  the  maximum  price  to 
be  collected  by  the  company  for  the  use  of  a  tele- 
phone. 

The  law  went  into  effect  on  July  ist,  but  the  com- 
pany paid  no  attention  to  the  $50  provision.  Since 
then  a  dozen  or  more  suits  have  been  filed  in  the 
local  courts,  some  for  the  issue  of  writs  of  manda- 
mus to  compel  the  company  to  furnish  telephone 
service  at  the  rate  fixed  by  the  law-,  and  others  for 
writs  of  Injunction  to  restrain  the  company  from 
depriving  subscribers  of  their  telephones  who  have 
refused  to  pay  more  than  the  rates  prescribed  by 
law.  A  test  case  was  heard  by  Judge  Hagner  and 
was  taken  under  advisement  nu  July  27th.  The 
Ulcphonc  company  set  up  as  the  grounds  for  re- 
fusing to  observe  the  law:  ■ 

T.  That  it  w-as  unequal  and  unjust  in  its  opera- 
tions, compelling  every  subscriber  to  pay  the  same 
amoiuit  for  his  telephone,  irrespective  of  the  use  he 
made  of  it. 

2.  That  it  applied  only  to  the  telephones  used  by 
the  District  government,  not  to  those  of  the  public 
generally. 

3.  That  it  violates  the  constitutional  guarantee 
against  the  confiscation  of  property,  in  that  the  rate 
m-escribed  will  not  pay  operating  expenses  and  a 
fair  return  on  the  Investment  of  money  in  the  plant. 

The  case  will  go  to  the  Supreme  Court  for  final 
determination,  and  the  decision  of  that  tribunal  will 
be  far  rcachini?,  for,  if  the  power  of  Congress  to 
regulate  and  fix  rates  in  the  District  be  sustained. 
and  it  be  shown  that  the  maximum  rate  fixed,  $S0 
a  vear,  be  reasonable,  that  figure  will  doubtless  be 
t^.Ken  as  a  basis  for  fixing  the  maximum  rental  for 
ihe  use  of  the  telephone  throughout  the  United 
States.  


Extensions  and  Improvements. 

J.  C.  Pike  and  H.  S.  Bruce  propose  establishing 
a  telephone  system  at  Bolivar,  Mo. 

W.  B.  Arls.  manager  of  the  Spokane  and  Brit- 
ish Columbia  Teleohone  company,  announces  that 
the  company  will  begin  to  put  in  a  complete  tele- 


Michigan  Telephone  Association. 

The  annual  meeting  of  the  Michigan  Telephone 
association,  composed  of  the  indeoendent  compa- 
n-es  of  the  state,  was  held  at  Grand  Rapids  on  July 
26lh.  It  was  reoorted  that  the  Detroit  comoany  has 
connection  with  150  towns,  the  Grand  Rapids  ex- 
change with  200  and  the  Saginaw  system  will  soon 
be  in  operation  with  50  town  connections.  The 
Grand  Rapids  and  Detroit  svstems  will  be  con- 
nected b^'  wav"  of  Lansing.  The  total  number  of 
i'ldepepdcnt  telephones  in  the  state  Is  about  t6.ooo. 
The  fp1lowinc'"-uamed  officers  were  elected:  Presi- 
d.-nt.  J.  B.  Ware.  Grand  Raoids;  vice-president'^: 
'>^\  L.  Pl'^tmes.  Detroit;  C  K.  Monroe.  South 
Haven:  Genrgp  W.  Finch.  Escanaba;  secrf^tarv. 
Aievande--  G  McLeod,  Detroit;  treasurer.  J.  H. 
Fildcw,    St.   Johns, 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician.] 

The  telephone  company  at  Clarinda,  la.,  has  just 
completed  a  number  of  changes  for  the  betterment 
of  the  service. 

It  is  understood  at  Des  Moines.  la.,  that  the 
Iowa  Teleplione  company  will  sue  for  peace  with 
the  council.  It  will  grant  the  right  of  the  council 
to  regulate  rates  and  will  suggest  rates  which  it 
regards  reasonable,  and  ask  the  council  to  refer 
them  to  persons  competent  to  judge.  It  will  also 
open  its  books  in  order  that  reasonable  rates  may 
be  determined  from  the  business  the  company  has 
done.  It  asks  to  add  10  per  cent,  to  the  actual  cost 
of  maintenance  and  operation.  Finally,  it  will  ask 
to  be  permitted  to  make  long-distance  connection 
without  dividing  its  business  with  the  Mutual  or 
giving  it  connection. 

It  is  understood  that  there  will  be  several  bidders 
after  the  telephone  franchise  In  Duluth,  Minn.  The 
council  will  offer  it  to  the  highest  bidder  at  the 
expiration   oi  the   present  company's  franchise. 

A.  J.  Vance  expects  to  have  a  telephone  exchange 
in  operation  at  Dillon,  Mont.,  in  30  days. 

The  Cedar  \  alley  Telephone  company  is  working 
to  establish  a  telephone  exchange  at  Gladbrooke, 
Iowa. 

A  local  telephone  company  Is  being  formed  to 
put  in  an  exchange  at  New^  Richmond,  Wis.  It  is 
thought  75  instruments  can  be  put  in  at  the  start. 

William  Richards,  superintendent  of  the  Wiscon- 
sin Telephone  company's  office  at  Menomonie, 
Wis.,  has  gone  to  Grand  Forks,  N.  D.,  to  accept 
the  management  of  the  Northwestern  Telephone 
Exchange  company's  office. 

A  telephone  line  has  been  extended  to  Mitchell- 
ville,   la. 

Dr.  Chamberlin's  independent  telephone  system 
at   Stratford.   la.,   is   completed  and  in  operation. 

The  Harrison  Telephone  company  sought  to  re- 
move its  headquarters  in  Sturgis,  S.  D..  from  the 
store  of  Fred  Helm  to  that  of  C.  L.  Van  Koughnet. 
Mr.  Helm  claimed  a  bill  against  the  company  of 
$90,  and  refused  to  alow  the  removal  of  the  switch- 
board. The  company  got  it  while  he  was  at  break- 
fast and  carried  It  ofl  In  triumph.  A  search  war- 
rant soon  secured  the  instrument  again.  Mr.  Van 
Koughnet  refuses  refuses  to  allow  the  board  to  be 
placed  in  his  store  until  matters  are  settled  with 
Mr.  Helm,  and  the  company  apparently  refuses  to 
settle. 

The  Chariton  (la.)  Telephone  company  will  ex- 
tend its  lines  to  secure  connection  with  Des  Moines. 

The  Nebraska  Telephone  company  has  been 
granted  a  franchise  at  Wayne,  Neb. 

The  telephone  exchange  in  Knoxvillc.  la.,  now 
has  over  100  instruments  In  use.  The  system  is 
ow'ued  by  local  capital. 

The  Iowa  Telephone  company  is  preparing  to  qk- 
tcnd  its  lines  from  Danbury  to  Onawa. 

Work  is  being  pushed  on  the  telephone  system 
in  Rockwell  City.  la.,  by  the  Central  Telephone 
company. 

L.  G.  M.  Fletcher  has  procured  an  injunction 
at  Mankato,  Minn.,  to  prevent  the  Western  Elec- 
tric Telephone  company  from  stretching  wires  to 
the  detriment  of  his  shade  trees.  The  poles,  as 
planted,  would  bring  the  wires  through  the  trec-^ 
in  a  way  that  would  require  them  to  be  cut  and 
slashed. 

Work  is  progressing  on  a  telephone  line  toward 
Cocur  d'Alene.  Idaho,  from  Missoula,  Mont. 

The  People's  Telenhone  company  of  Richland 
Center.  W^is..  and  the  Badger  Telephone  company  rf 
Baraboo,  Wis.,  have  connected  with  Reedsburg, 
Wis. 

The  New  Ulm  Telephone  company  of  New  LTlni, 
Minn.,  projects  an  extension  to  Lamberton.   Minn. 

The  Inland  Telephone  company  will  extend  Its 
wires  north  from  Spokane.  Wash.,  to  connect  with 
Rossland  and  Republic,  B.  C,  as  well  as  other 
towns  In  the  vicinity. 

The  Wisconsin  Telephone  company  has  begun 
work  changing  its  system  at  Rhinelander,  Wis.,  to  a 
central  office. 

Telephone  connection  will  soon  be  made  from 
Fairmont.  Minn.,  to  Tenhassen  and  Silver  Lake. 
Connection  may  be  made  at  Worthington,  Minn., 
wi*h  a  southwestern  line  also. 

The  Northw-estern  Telephone  Exchange  company 
of  Mlnneaoolis  held  a  formal  opening  for  its  new 
central  office  last  week.  A  larce  number  of  visi- 
tors examined  the  plant  and  building  and  appeared 
greatly  pleased  by  the  completeness  of  the  system. 
The  companv  has  recently  Increased  Its  capital 
stork   from  $3,000,000  to  $4,000,000. 

Dr.  Boardman  is  raoidly  Installing  a  telephone 
system  in   Oakes.  N.  D. 

W.  M.  Steer  of  Truro.  Iowa,  is  urging  the  con- 
s'^ruction  of  a  telephone  line  from  Truro  to  St. 
Charles. 

The  town  of  Bussey.  Iowa,  will  vote  on  granting 
a  franchise  for  a  telephone  exchange  to  the  Knox- 
vllle  Electric  company. 

Bids  have  been  called  fnr  by  John  B.  Meagher,  at 
Mankato.  Minn.,  for  instaliinc:  a  telephone  exchange 
for  the  Mankato  Cinzcns'  Telenhone  companv.  In 
the  citv  of  Mankato.  Minn.  Lorin  Cray  is  president 
and  John  B.  Meagher  secretary  of  the  company. 
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"H.  C.  D."   Carbon    and  Fuse  Lightning 
Arrester. 

Operators  of  exchange  and  loll  lines,  and  leic- 
plione  users  generally,  do  not  care  to  take  chances 
in  matters  of  interruption  of  service,  causing  loss 
of  revenue,  inconvenience,  waste  of  time  and  ex- 
pense resultant  upon  iinproper  protection  of  ap- 
paratus. The  arrester  shown  in  the  cut  herewith 
(which  is  full  size)  affords  protection  to  telephones 
and  switchboards  from  damage  by  lightning  dis- 
charges, and  from  heavy  currents,  such  as  escape 
from  electric-liglit  and  power  circuits.  Severe  tests 
under  all  conditions  have  demonstrated  its  effi- 
ciency. It  is  compact,  and  is  claimed  to  be  the  only 
combined  fuse  and  carbon  arrester  with  binding- 
posts  properly  arranged  for  convenient  connection 
both  to  terminals  of  line  and  instruments,  whether 
used  singly  for  the  protection  of  a  telephone 
mounted  on  strips  for  use  in  connection  with  a 
switchboard,  or  for  use  in  connection  with  combined 
lightning  arrester,  distributing  and  change  board. 
The  fuse  links  arc  held  in  position  b>-  metallic  clips 
and  can  be  easily  and  quickly  removed  and  replaced. 
Spark-gap  carbons  are  placed  at  right  angles  to  the 
base,  thus  conserving  space.  They  are  held  firmly  in 
fixed  position  and  cannot  slide  out  of  place  so  as 
to  make  connection,  producing  short-circuit,  and 
arc  readily  removable  for  examination.  The  ar- 
jangentent  of  insulation  between  the  plates  is  such 
that  dust  and  dirt  cannot  form  short-circuit.  The 
metal  parts  are  mounted  on  a  substantial  porcelain 
base.  All  parts  are  indestructible  with  the  excep- 
tion of  the  fuse  links,  and  the  cost  of  replacing 
them  when  burnt  out  is  merely  nominal.  The  car- 
bon lightning  arrester  used  alone  does   not  afiford 
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proper  protection  to  telephones  or  switchboards 
from  damage  by  electric  currents,  nor  does  a  fuse 
arrester  used  alone.  The  combination  of  these  two 
types  must  be  employed  to  secure  such  immunity. 

The  arrester  described  was  designed  by  General 
Superintendent  H.  C.  Dodge  of  the  Western  Tele- 
phone Construction  company  of  Chicago. 


Williams  Magneto  Bell. 

The  accompanying  illustrations  show  the  special 
features  of  the  magneto  bell  that  is  being  manu- 
factured by  the  Williams  Electric  company,  Cleve- 
land, Ohio.  Fig.  I  is  an  illustration  of  the  gen- 
erator, showing  a  full  front  view.  The  magnets 
are  fastened  to  the  pole-pieces  by  brass  bolts,  and 
the  arrangement  is  such  that  there  is  no  space  be- 
tween the  central  and  the  outer  magnets,  thus  utiliz- 
ing all  the  space  on  the  pole-pieces  that  is  radially 
adjacent  to  the  armature.  The  magnetic  field  is 
composed  of  three  powerful  horseshoe  magnets 
which  are  three-eighths  of  an  inch  in  thickness 
and  iVi  inches  in  width,  and  are  highly  polished 
and  nickel-plated. 

There  is  also  a  very  perfect  and  ingenious  method 
of  taking  the  magnetism  from  the  permanent  mag- 
nets, and  distributing  it  uniformly  around  the  cylin- 
drical surface  of  the  pole-pieces,  by  means  of  con- 
tact plates,  as  illustrated  in  Fig.  2.  Each  contact 
plate  has  two  ears  turned  inwardly  to  hold  it  in  po- 
sition on  the  pole-piece,  and  has,  also,  four  ears 
turned  outwardly  to  hold  the  permanent  magnets 
rigidly  in  their  proper  position  on  the  generator. 
Three  portions  of  each  contact  plate  are  left  flat 
or  straight,  so  as  to  make  a  good  contact  surface 
on  the  permanent  magnets,  and  two  portions  are 
forrned  so  as  to  make  curves  coincident  with  the 
outside  curvature  of  the  pole-pieces.  This  arrange- 
ment not   only   gives   perfect   contact   between    the 
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permanent  magnets  and  the  pole-pieces,  but  also 
takes  the  magnetism  from  the  permanent  magnets 
at  or  about  a  horizontal  line  bisecting  the  armature 
ciicle.  The  advantage  thus  gained  is  that  instead 
of  short-circuiting  the  permanent  magnets  by  allow-, 
ing  the  pole  pieces  to  make  contact  at  a  higher 
point,  a  much  longer  length  of  permanent  mag- 
netism is  utilized  to  drive  the  magnetism  through 
the  armature,  instead  of  being  given  up  entirely 
to  the  one  purpo.se  of  making  contacts.  In  this 
way  it  is  also  claimed  that  a  better  contact  is  ob- 
tained than  in  the  old  way,  and  at  the  same  time  a 
greater  effective  length  of  permanent  magnets. 

The  end  plates  which  hold  the  shaft  bearings  are 
IHinched  from  heavy  brass,  and  have  riveted  into 
Ihem    very   long   brass    bearings,    which   is   a   very 
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approaches  very  closely  the  sinusoidal  form,  and  is 
very  usclul  in  transmitting  .signals  over  long  leaky 
lines  having  a  high  coefficient  of  self-induction  or 
static  capacity. 

The  ringer,  as  will  be  seen  from  the  cut  (Fig.  3), 
is  a  decidely  new  departure  from  all  preconceived 
methods  of  electrical  construction  in  this  line.  It 
has  but  a  single  core,  which  is  parallel  with  the 
vibrating  armature.  The  core  heads  or  end  pieces 
are  formed  of  Swedish  iron,  and  arc  swaged  onto  the 
core  under  an  enormous  pressure  which  practically 
welds  the  end  pieces  to  the  core,  forming  a  very 
perfect  magnetic  joint.  There  arc  no  screws  u.sc(l 
to  secure  the  core,  therefore  no  possibility  of  de- 
terioration of  the  eleetro-inagnelic  circuit  due  10 
effect  of  ru^iy   ioinis   and  loose  screws.     The  per- 
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important  feature  towards  making  the  machine  run 
quietly  for  a  long  period  of  time.  These  end  plates 
are  practically  self-centering,  and  the  armature 
can  be  shifted  and  held  centrally  in  the  curvature 
of  the  pole-pieces,  so  as  to  prevent  the  armature 
wings  from  striking.  This  feature  is  especially  im- 
portant wlien  repairs  on  the  generator  are  to  be 
made,  for  one  is  enabled  to  take  the  machine  apart, 
u'pair  the  winding  and  reassemble  it  without  special 
tools  or  appliances  and  with  but  little  trouble. 

This  machine  is  equipped  with  a  very  reliable 
clutch  form  of  automatic  shunt  or  cut-out,  wdiich 
l)y  its  reason  of  simplicity  of  construction  is  not 
liable  to  get  out  of  order. 

The  driving  gear,  which  embodies  an  entirely 
new  principle  in  gearing,  is  of  model  construction, 
and  is  placed  on  the  left-hand  side  of  the  generator 
so  as  to  avoid  unequal  wear  on  the  gear  bearings, 
caused  by  turning  the  crank.  This  feature  entirely 
obviates  the  disagreeable  noise  caused  by  the  un- 
equal wear  of  the  gear  bearings,  due  to  operating 
the  crank.  With  this  construction,  the  proper  cen- 
ter distance  between  the  shaft  gear  is  maintained 
indefinitely. 

The  gear  is  made  from  a  brass  punching,  which 
is  radially  corrugated,  the  object  being  to  provide 
a  driving  gear  that  will  distribute  its  tooth  surface 
over  the  surface  of  the  pinion  in  an  absolutely  uni- 
form manner,  entirely  doing  away  with  the  noise 
and  the  short  life  of  the  old-style  of  disk  gear.  This 
gear,  it  is  claimed,  will  not  only  last  longer  but 
will  also  run  quieter  during  its  life  than  will  a  wide- 
face  cast-cut  gear.  Owung  to  the  exact  equality 
of  the  tooth  surface  of  both  the  gear  and  pinion, 
the   wear   on    each   of  them   will    be    precisely    the 


manent  magnet  of  the  ringer  is  of  the  consequent 
pole  type,  which  has  the  ai  mature  suspended  from 
the  central  and  consequent  pole.  It  strikes  a  very 
hard  and  stiff  blow  to  the  gongs  in  perfect  unison 
with  the  generator  pulsations,  irrespective  of  the 
speed  of  the  generator.  This  is  a  very  valuable 
feature  when  it  comes  to  toll-line  signaling,  where 
.'^harp,  clear  and  distinct  tones  are  necessary.  The 
core  being  situated  longitudinally  between  the 
end  poles  of  the  permanent  magnet,  it  is  con- 
stantly subjected  to  a  magnetic  stress,  which  ac- 
counts for  the  delicate  responsiveness  of  this  ringer 
10  extreme  weak  currents. 

The  general  appearance  of  the  complete  bell  is 
-siiown  in  Fig.  4.  The  long  lever-gravity  switch 
hook,  and  Craig  silver  contact  pieces  firmly  at- 
tached to  a  hard-rubber  block  are  mounted  in  the 
bell  box  in  such  a  way  as  to  make  the  switch  hook 
erjtirely  self-contained. 

The  cabinet  work  is  wired  throughout  with  tinned 
copper  wire,  resting  between  tinned  spring  wash- 
ers, secured  by  screws  entering  the  binding  posts. 
tluis   forming  spring  contacts.     All    other  contacts 
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same.  This  novel  feature  produces  an  exactly 
uniform  rate  of  wear  on  all  of  the  surface  of  all  of 
the  teeth  on  both  the  gear  and  pinion.  The 
effect  of  wearii^  at  the  same  rate  will  main- 
tain to  a  greater  extent  the  proper  curves  of  the 
teeth  of  both  the  generator  and  pinion,  causing 
them  to  roll  one  upon  the  other,  instead  of  sliding 
and  grating,  as  would  be  the  case  with  the  wide- 
faced  gear,  whose  companion  pinion  wears  more 
rapidly  than  the  gear.  The  pinion  is  attached  to 
the  armature  shaft  by  means  of  a  key  and  machine 
screw,  and  can  be  instantly  taken  off  and  replaced 
without  having  to  be  driven  off  or  on,  as  is  the 
case  of  many  forms  of  generators  heretofore  con- 
structed. This  little  feature  is  of  great  convenience 
when  repairs  arc  necesasry. 

The  resulting  wave  of  current  of  the  generator, 
due  to  the  peculiar  construction  of  the  pole-pieces, 
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are  soldered.  The  receiver  cord  binding-posts, 
which  are  located  on  the  lower  left-hand  corner  of 
the  base  of  the  instrument,  are  very  unique  in  de- 
sign. They  are  .formed  in  such  a  way  as  to  com- 
prise a  lock  for  the  receiver  cord  tip  that  will  hold 
it  like  a  vise,  and  at  the  same  time  hold  it  in  position 
with  a  firm  but  spring  pressure  and  prevent  it 
from  working  loose  and  dropping  out  of  the  bind- 
ing-post. 

In  the  design  of  this  bell  every  point  in  the  con- 
struction of  magneto  bells  has  been  carefully  con- 
sidered, and  every  defect  developed  in  existing 
forms  has  been  studiously  avoided  or  ingeniously 
remedied. 

These  machines  are  wound  with  the  best  quality 
of  insulated  copper  wire,  to  ring  througjh  any  speci- 
fied resistance,  from  the  standard  of  10,000  ohms  up 
to  150,000  ohms. 


So 
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WAR   NEWS. 

yCuntinucd  from  pai;i:   77-] 

Cable  Cutting-  Wear  Santiago — The  crew  of 
Ihe  cable  steamer  Adria,  which  arrived  at  Key 
\Vest  a  week  ago,  had  an  interesting  experience 
.hiring  her  hist  trip.  She  left  Key  West  on  May  29tli 
on  a  cable-cutting  expedition,  having  on  board 
Lieut  -Col.  Allen  of  the  United  States  Signal  Corps, 
Capt  M.  L.  Hellings,  Lieuts.  Jones  and  Shepard, 
and  E.  H.  Stiickland.  On  June  1st  she  w^as  at  San- 
tiago, and  on  June  5th  began  her  attempt  to  cut  the 
Spaniards  off  from  communication  with  the  rest  of 
The  world.  Those  who  arrived  on  the  Adria  say 
that  the  lines  from  Santiago  to  Kingston  were  at- 
tacked first,  and  one  cable  was  cut.  The  day  after 
the  marines  landed  in  Guantanamo  Bay  the  Adria 
went  there  to  re-establish  communication  with  Mole 
St.  Nicolas  for  the  French  line,  which  touches 
Cuba  at  that  point,  and  passes  from  there  to  San- 
tiago. Shells  from  the  Marblehead  had  wrecked 
the  cable  office,  destroying  the  switchboard. 
Shortly  before  the  St.  Louis  had  cut  the  lines  well 
out  to  sea.  Capt.  Goodrich  had  given  the  Adria  a 
chart  showing  the  point  where  the  cable  was  cut, 
and  this  proved  wrong  and  rendered  a  test  neces- 
sary. As  the  men  began  the  work  of  repairing  the 
sho're  end  near  the  cable  house  they  were  driven 
away  by  the  fire  of  the  Spaniards  on  the  bluff  across 
the  harbor.  They  returned  next  day  and  in  safety 
made  the  necessary  test  and  prepared  a  switch- 
board. A  few  days  later  the  Adria  spliced  the 
cable  where  the  St.  Louis  had  cut  it,  and  Guan- 
tanamo was  in  direct  communication  with  Mole 
St.  Nicolas.  Her  next  task  was  to  cut  the  line 
near  Aguadores  and  change  the  end  to  Siboney, 
making  connection  with  the  field  line  to  Shafter's 
headquarters  within  a  day  or  so  after  his  army  had 
landed.  The  French  company  objected  to  this  pro- 
ceedings, and  notified  our  government  that  it  would 
not  be  allowed  to  use  the  lines  after  July  gth.  So 
the  Adria  laid  a  cable  from  Guantanamo  to  Bai- 
quiri,  and  had  a  land  line  thence  to  Siboney.  The 
experts  who  are  on  the  Adria  are  positive  that 
Havana  is  now  cut  off  from  all  telegraphic  com- 
munication with  Central  American  ports  since  our 
possession  of  Santiago. 

Miscellaneous  Notes. — The  work  of  clearing 
harbors  of  submarine  mines  is  progressing, 
but  there  is  yet  much  work  to  be  done.  Great  care 
is  required  in  the  removal  of  these  destructive 
agentSj  owing  to  the  danger  from  accidental  con- 
tact with  damaged  mines. 

Precautions  continue  to  be  taken  to  defend  the 
threatened  Spanish  ports,  and  all  the  buoys  and 
beacons  have  been  removed  from  the  Bay  of  Cadiz 
and  the  harbors  of  the  islands  of  Majorca,  Minorca 
and  Ivizia  of  the  Balearic  group. 

The  Spanish  government  has  ordered  all  the  lights 
at  or  near  St.  Sebastian,  which  is  a  fortified  city 
situated  on  a  small  peninsula  in  the  Bay  of  Biscay, 
to  be  extinguished,  in  view  of  the  possibility  of  an 
American  attack. 

Wounded  soldiers  at  the  Marine  hospital.  Staple- 
ton,  S.  I.,  and  the  Long  Island  College  hospital, 
are  treated  to  trolley  rides  when  they  regain  their 
strength  sufficiently  to  make  a  trip. 

Dr.  Woods  of  the  Naval  liospital  has  had  sev- 
eral electric  fans  placed  in  the  wards.  He  believes 
this  wilt   make  the   men   more  comfortable. 

John  C.  Holland,  inventor  of  the  Holland  sub- 
marine torpedo  boat  Plunger,  now  nearing  com- 
pletion at  the  Columbian  Iron  Works,  Baltimore,  is 
inspecting  the  work  and  directing  its  completion. 
Superintendent  Scott  of  the  iron  works  said;  "The 
Plunger  is  without  doubt  the  most  complicated 
vessel  aflciat,  and  as  her  mission  is  to  go  beneath 
as  well  as  on  the  water,  she  must  be  thoroughly 
tested  before  she  lakes  her  first  dive.  Any  mistake 
or  shortcdming  then  would  be  fatal.  For  that  rea- 
son she  is  undergoing  a  most  extensive  and  ex- 
haustive series  of  tests.  She  may  not  be  ready  for 
a  trial  trip  for  several  months  yet.  We  are  now- 
testing  and  perfecting  her  battery  system,  so  that 
her  electrical  apparatus  will  be  in  perfect  order 
when  she  is  ready  for  her  first  trip." 

An  independent  telephone  manager  is  reported 
as  saying  that  "people  probably  do  not  know  that 
'  the  war  tax  falls  more  heavily  upon  the  independent 
telephone  company  than  upon  the  Bell  concern, 
but  that  is  a  fact.  The  law  ptits  a  one-cent  tax 
upon  each  message  costing  15  cents  or  more.  In 
the  case  of  many  independent  companies  no  message 
costs  more  than  25  cents,  because  the  company  and 
its  branches  do  business  only  in  restricted  territory. 
The  Bell  co-mpany  handles  messages  running  any- 
where from  10  cents  up  to  that  number  of  dollars, 
but  they  pay  only  the  one  cent,  no  matter  how  much 
the  messages  to  New  York  or  Boston  may  net 
them." 

A  request  has  just  been  received  from  Captain 
Frank  S.  De  Ronde  of  Company  F,  2d  N.  J.  V.  L, 
Camp  "Cuba  Libre,"  Jacksonville,  Fla..  for  the 
Western  Electrician.  Captain  De  Ronde,  although 
busy  with  military  matters,  pays  this  paper  the  high 
compliment  of  wishing  to  have  it  at  camp,  to  quote 
his  own  words,  "so  as  not  to  lose  track  of  business 
entirely." 

Robert  Parrott  of  Rochester  has  passed  the  ex- 
amination for  naval  electricians,  and  has  been  as- 
signed to  duty  on  the  cruiser  Chicago,  which  has 
just  been  refitted  for  active  service  at  the  Brooklyn 
navy  yard,  and  is  now  ready  for  commission. 


Narrow-gauge  Railway  IVIotor. 

The  operation  of  a  narrow-gauge  road  demands 
a  railway  motor  occupying  a  more  restricted  space 
than  the  motor  built  for  standard-gauge  roads,  while 
giving  the  same  power.  The  General  Eleclric  com- 
pany has  introduced  one  type  of  narrow-gauge 
motor  known  as  the  GE-5S,  which  resembles  in 
outer  appearance  the  standard-gauge  motor  and 
has  an  output  of  :iy  horse  power  based  on  the 
standard  General  Electric  rating,  namely,  a  maxi- 
iiuun  rise  of  75  degrees  centigrade  in  the  tempera- 
ture of  the  windings  after  a  run  of  one  hour  at  rated 
load,  the  temperature  of  the  surrounding  air  not  ex- 
ceeding 25  degrees.  This  motor  is  built  for 
comparatively  heavy  service,  and  is  especially 
desirable  in  cases  of  combined  city  and  interurban 
service  with  moderately  high  speeds  and  heavy 
traffic.  While  designed  for  a  minimum  gauge  of 
one  meter  (39%  inches),  the  GE-58  may  be  used 
with  wider  gauge  roads. 

The  magnet  frame  is  made  of  soft  steel  of  high 
magnetic  permeabiLity,  cast  in  two  bowl-shaped 
halves.  The  frame  is  divided  in  a  horizontal  plane, 
and  the  two  parts,  when  bolted  together,  completely 
enclose  and  protect  the  armature,  commutator, 
brush-holders  and  field  coils.  Extension  piece-i 
are  cast  on  the  top  at  each  end,  and  extend  oyer 
and  partly  enclose  the  car  axle.  To  the  under  side 
of  these  extension  pieces  are  bolted  the  axle-bearing 
caps  bored  out  to  support  and  enclose  the  axle  lin- 
ings. The  armature  supports  are  made  by  bolting 
the  bearing  caps  to  the  under  side  of  the  top  frame 
at  each  end  and  boring  them  to  receive  the  linings. 
The  bottom  frame  is  secured  to  the  top  frame  by 
bolts  so  hinged  that  when  the  rear  bolts  are  re- 
moved the  lower  frame  will  swing  down,  exposing 
the  armature  and  field  coils  for  inspection  and  clean- 
ing. In  this  position  the  bottom  of  the  field  coils 
may  be  easily  taken  out,  while  by  removing  the 
armature  caps  and  the  bottom  half  of  the  gear 
case,  the  armature  and  top  field  coils  may  be  easily 
removed. 

A  large  opening  is  provided  in  the  top  frame  just 
over  the  commutator,  through  which  the  commu- 
tator, brush-holders  and  brushes  can  be  inspected, 
and  worn-out  brushes  replaced.  Through  the  same 
opening  it  is  possible  to  remove  the  brush-holder 
yoke  and  brush-holder  bodies.  A  malleable-iron 
cover  is  securely  held  in  place  over  this  opening 
by  an  adjustable  cam-locking  device  and  is  easily 
and  quickly  removed.  A  hand-hole  fitted  with  a 
gasket  and  cover  plate  is  provided  in  the  bottom 
frame  directly  under  the  commutator,  permitting 
easy  access  to  the  bottom  of  the  motor  for  inspec- 
tion and  removal  of  foreign   substimces. 

Appreciating  the  fact  that  the  renewal  of  linings 
is  frequently  the  principal  item  of  maintenance  cost 
of  a  motor,  particiilarly  when  designed  within  the 
limitations  of  narrow  gauge,  much  attention  has 
been  given  to  the  design  of  the  linings  and  the 
bearings.  The  armature-bearing  linings  are  made 
of  machined  cast-iron  with  3-16  inch  babbit  metal 
swaged  hard  and  bored  to  the  proper  size  to  fit  the 
shaft.  The  bearing  of  the  commutator  end  is  2  5-8 
inches  by  65-16  inches,  and  on  the  pinion  end  3 
inches  by  7  7-8  inches.  The  supports  for  the  linings 
are  constructed  on  the  outboard  plan,  making  the 
bearings  easily  accessible  and  preventing  oil  or 
grease  from  working  into  the  motor  frame.  The 
support  for  the  upper  half  of  the  armalure-shaft  lin- 
ing is  cast  as  a  part  of  the  upper  half  of  the  frame 
and  is  provided  with  a  large-cored  recess  between 
the  inner  end  of  the  lining  and  motor  frame.  This 
space  is  utilized  for  a  thrust  collar  so  designed 
that  its  outer  edge  acts  as  an  oil  guard  and  turns 
in  the  recess  between  tlie  motor  frame  and  the 
bearings.  The  support  for  the  lower  half  of  the 
lining  is  a  cap  bolted  to  the  upper  frame  in  such  a 
way  as  not  to  enclose  the  lower  half  of  the  oil  guard, 
thus  allowing  free  egress  for  the  lubricant  after  it 
has  passed  through  the  bearing.  The  axle-bearing 
linings  are  similar  to  the  armature-bearing  linings 
and  aie  eight  inches  in  length  and  of  the  required 
diameter  to  fit  the  car  axle.  The  upper  supports 
for  these  linings  are  cast  with  the  upper  frame; 
the  lower  supports  are  caps  bolted  to  the  upper  sup- 
port. All  bearings  on  the  motor  are  provided  with 
grease  boxes  and  oil  cellars  of  sufficient  capacity 
for  thorough  lubrication.  The  grease  boxes  are 
cast  with  the  upper  frame  and  are  covered  with 
flanged  lids  held  down  by  springs  to  exclude  the 
dust  and  dirt.  Oil  cellars  of  ample  capacity  are  pro- 
vided in  the  bearing  caps.  The  oil  is  fed  by  felt 
wicks  or  wipers,  which  come  in  contact  with  the 
shaft  through  holes  cut  in  the  linings. 

The  motor  has  four  field  coils,  two  in  each  frame, 
placed  at  an  angle  of  45  degrees  from  the  split 
and  held  in  place  by  pressed  steel  flanges,  or  spool 
holders,  clamped  by  projections  on  the  laminated 
jjole  pieces.  The  pole  pieces  are  held  in  place  by 
through  bolts  with  nuts  on  the  outside  of  the 
frame,  the  coils  being  placed  in  position  wdien 
the  pole  pieces  are  bolted  to  the  frame.  The  field 
coils  are  wound  with  round  wire  insulated  with 
asbestos,  and  are  substantially  insulated  over  all 
with  wrappings  of  varnished  cloth  and  tape.  The 
insulation  between  field  coils  and  motor  frame  is 
tested  by  5, 000  volts  alternating — sufficient  to  thor- 
oughly prove  the  quality  of  the  insulation.  The 
field  coil  leads  are  brought  out  through  the  frame 
in  a  convenient  manner  for  connecting  to  the  car 
wiring,  and  it  is  not  necessary  to  disconnect  any 
leads  "inside  of  the  motor  frame  when  dropping  the 
lower  half  for  cleaning. 


The  armature  is  of  the  well-known  iron-clad  type 
and  is  i^V^  inches  in  diameter  with  a  spread  of  6V2 
inches.  The  core  is  built  up  of  well  annealed  lam- 
inations and  is  assembled  directly  on  the  shaft, 
'i  here  are  33  slots  and  each  slot  contains  three 
coils,  collected  together  and  insulated  so  as  to  form 
one  triple  coil.  Hence  there  are  33  triple  coils  con- 
nected with  99  commutator  bars.  A  small  number 
of  coils  'is  of  especial  advantage  when  an  armature 
has  to  be  repaired,  and  the  method  of  forming  the 
coils  into  groups  of  three  admits  of  substantial 
insulation  of  high  quality.  The  insulation  of  the 
coils  consists  of  specially  prepared  tape  and  cloth, 
which  has  high  insulating  qualities  and  is  impervi- 
ous to  moisture.  When  the  coils  are  in  place  on 
the  armature  core  they  will  w'ithstand,  without 
injury,  a  high  potential  test  of  2,500  volts  between 
the  winding?  and  the  core.  The  terminals  of  each 
coil  are  brought  directly  into  the  commutator 
segments  and  soldered  so  as  to  properly  connect 
the  armature  coils,  and  at  the  same  time  form  the 
connections  between  the  armature  windings  and  the 
commutator.  The  end  windings  are  effectually 
protected  from  mechanical  injury  and  carbon  dust 
by  the  metal  core  heads  and  by  a  canvas  dressing. 
The  coils  are  held  in  place  in  the  slots  and  on  the 
ends  by  tinned-steel  wire  bands,  held  together  by 
clips  and  securely  soldered. 

The  commAitator  is  10  inches  in  diameter.  Its 
segments  are  4%  inches  long  with  a  wearing  depth 
of  one  inch  and  are  insulated  from  the  shell  by  cone 
clamping  insulations  of  the  best  quality  of  pressed 
mica.  The  segments  are  of  the  highest  grade 
drawn  copper  of  uniform  hardness,  and  are  slotted 
at  the  back  for  armature  leads.     The  mica  between 
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the  segments  is  of  a  somewhat  softer  quality  than 
that  used  in  the  clamping  insulations,  to  insure  an 
even  wear  with  the  copper  segments.  The  com- 
pleted commutator  is  tested  by  5.0D0  volts  between 
segments  and  shell  and  500  volts  between  adjacent 
segments.  Particular  attention  has  been  given  to 
the  matter  of  commutation,  and  under  normal  con- 
ditions the  commutator  will  run  with  practically 
no  spariving. 

The  brush-holders  arc  of  cast-brass  and  each 
holder  is  constructed  to  receive  two  carbon  brushes. 
The  brushes  are  1%  inches  by  2%  inches  by  one- 
half  inch.  They  slide  in  finished  w-ays  and  are  held 
in  place  against  the  commutator  by  independent 
pressure  lingers,  which  give  a  uniform  pressure 
to  the  brushes  throughout  their  entire  working 
range.  The  brush-holders  are  clamped  to  a  hard- 
wood yoke,  carefully  treated  w-ith  a  moisture-proof 
insulating  compound.  The  brush-holder  yoke  is 
bolted  to  the  top  magnet  frame,  and  is  so  arranged 
that  it  may  be  removed  through  the  opening  in  the 
frame  over  the  commutator.  All  the  leads  from  the 
motor  to  the  car  hotly  are  brought  out  through  the 
rubber-bushed  holes  in  the  ma.gnet  frame  at  the 
front  of  the  motor,  thus  facilitating-  w-iring  of  the 
car. 

These  motors  are  adapted  to  nose,  yoke  or  side- 
bar suspension.  The  yoke  suspension  is  especially 
recommended,  as  the  weight  of  the  motor  is  car- 
ried on  springs  placed  upon  the  side  of  the  truck 
frame.  Lugs  are  cast  on  the  upper  magnet  frame, 
to  which  the  suspension  bar  is  bolted;  the  lower  half 
may,  therefore,  be  swung  down  into  the  pit  without 
disturbing  the  upper  half,  which  remains  sus- 
pended from  the  axle  and  j'oke.  When  the  mo- 
tor is  mounted  on  33-inch  wdieels,  the  clearance 
between  the  bottom  of  the  motor  frame  and  the 
top  of  the  rails  is  4V4  inches,  the  clearance  between 
the  bottom  of  the  gear  case  and  the  top  of  the 
track  is  4V1:  inches.  The  motor  wdthout  gear 
rr  gear  case  weighs  1,865  pounds,  and  complete, 
with  both  gear  and  gear  case,  w^eighs  2.150  pounds. 


The  New  Orleans  and  W^estern  Railroad  company 
is  considering  the  idea  of  building  an  electric  rail- 
road line  from  the  suburbs  of  New  Orleans  to  Port 
Chalmette.  R.  B.  Fowler,  at  Port  Chalmette,  La., 
will  be  the  superintendent  of  the  road. 


August  6,  1^ 
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Automatic  Electric  Time  Switch. 

The  demand  for  reliable  cut-in  and  cut-out  elec- 
tric time  switch  is  met  by  the  Cleveland  Electric 
company,  which  has  designed  and  perfected  a 
switch  of  this  kind  for  the  purpose  of  automatically 
closing  and  opening  electric  circuits,  controlling 
any  given  number  of  lights  or  quantity  of  current 
on  power  circuits  from  lOO  to  200  ampciss.  The 
general  design  is  shown  in  the  cuts  herewith  pre- 
sented which  show  the  features  of  construction  and 
general  appearance  of  the  switch,  which  consists  of 
a  two  or  three-pole  double-break  knife-blade  switch, 
operated  by  an  electromagnet  in  conjunction  with 
a  lever  and  spring,  whereby  an  instantaneous  break 
or  opening  and  closing  of  the  circuit  is  obtamcd, 
the  operating  current  being  controlled  by  an  eight- 
day  clock  movement.  Two  disks  or  diais  are 
mounted  on  the  hour  stem  of  the  clock  movement, 
one  to  control  the  turning-on  and  the  other  the 
turning-off  movement,  and  are  held  in  position  by 
means  of  an  adjustable  thumb  nut.  These  disks  are 
divided  into  24  sections,  representing  hours.  Each 
dial  has  a  zero  point  notched  in  the  periphery, 
which  allows  a  lever  or  contact  arm  to  drop  at 
the  zero  point  (neither  pins  nor  pegs  being  used 
about  the  dials  for  the  purpose  of  making  contact, 
and  in  consequence  there  is  nothing  to  become 
loose  and  burn  out  in  a  short  period  of  time). 
When  the  time  for  switching  on  arrives  the  con- 
tact arm  closes  the  circuit  through  one  of  the  mag- 
net coils,  which,  acting  on  the  lever  and  spring  re- 
ferred to,  closes  the  knife  switch,  thereby  com- 
pleting the  circuit.  This  aciion  ol  the  n  agnet  in 
turn  opens  the  knife  switch  when  the  time  arrives 
for  cutting  out  the  lights  or  supply  of  current  to 
the  circuit  The  current  that  is  utilized  in  operat- 
ing the   rat^nel^    is   controlled   by   circuit   breakers 


two  boys  caused  a  slight  shock  to  four  or  five 
others  who  were  swimming  on  the  opposite  side 
of  the  basin.  It  also  shocked  other  boys  along 
the  pier.  That  it  should  kill  both  boys  who  were 
over  40  feet  apart,  should  not  kill  the  other  boys 
who  were  beside  them,  should  toss  one  of  its  vic- 
tims many  feet  away  and  lift  the  other  high  in  the 
air,  are  things  hard  to  oplain.  Many  stones  were 
scattered  along  the  pier.  The  stones  that  form  the 
level  part  of  the  pier  were  not  disturbed.  They 
were  connected  by  iron  brackets,  and  this  fact,  it 
is  thought,  may  have  had  some  influence  upon  the 
action  of  the  elements. 


Motive  Power  of  New  York  Street  Rail- 
ways. 

H.  G.  Prout,  editor  of  the  Railroad  Gazette,  has 
contributed  an  interesting  article  to  the  New  York 
Times  on  the  possible  or  probable  motive  power 
to  be  used  on  the  passenger  lines  in  New  York. 
He  says: 

"It  is  well  to  begin  with  the  elevated  railroads, 
and  it  ntust  not  be  taken  for  granted  that  steam 
will  there  soon  give  way  to  any  other  motive  power. 
Perhaps  it  will  and  perhaps  it  will  not;  but  there 
are  sound  mechanical  and  commercial  reasons  for 
hesitation.  Electric  motive  power  on  the  elevated 
railroads  would  olTer  certain  advantages  to  the  pub- 
lic and  to  the  owners  of  that  property.  It  is  cleaner 
than  the  steam  locomotive.  The  coal  dust  blown 
out  of  the  stack  at  starting  and  wdiile  getting  up 
speed  is  an  annoyance  to  get  rid  of  which  it  would 
be  worth  while  to  spend  some  hundreds  of  thou- 
sands of  dollars,  but  it  would  not  be  worth  while  to 
spend  six  or  seven  million  dollars. 

"With  electric  motors  the  traffic  could  be  handled 
somewhat   faster.     This   is   not   because   it   is   elec 
tricity,   but  for  certain  simple  mechanical   reasons 
A  lame  mule  could  propel   a  car  at   lOO  miles  an 
hour  if  the  car  were  light  enough,  and  with  proper 


FIGS.     I    AND    2. — AUTOMATIC    ELECTRIC    TIME    SWITCH. 


which  orevent  a  constant  flow  of  current  passing 
through  the  magret  coils;  therefore  no  current  is 
consumed  u:  throwmg  the  bwi^ch  except  when  the 
time  arrive?  for  switching  on  and  o;f,  and  then 
only  for  a  .^econd.  This  makes  the  a:lion  of  the 
switch  positive  and  prevents  any  Injury  to  the  mag- 
nets from  an  excessive  flow  of  current. 

The  switch  will  accomplish  a  saving  that  will 
accrue  to  the  consumer  of  current  on  the  meter 
basis,  and  likewise  to  the  producer  or  illuminating 
companies  in  the  reduction  of  labor  necessary  for 
switching,  aside  from  the  saving  made  in  the  con- 
sumption of  current  gained  in  having  all  street 
arc  lights  switched  on  at  the  same  time.  It  will 
operate  successfully  on  direct-current  two  or  three- 
wire  systems.  These  switches  are  built  to  fulfill 
certain  requirements  imposed  upon  them  in  the 
company's  factory,  and  are  not  allowed  to  leave 
the  factory  unless  they  are  found  to  actually  meet 
these  requirements.     . 


Ohio  Desk  Lamp. 

The  illustration  shows  the  14  candle  power  hang- 
ing lamp,  operated  by  eight  Fuller  batteries,  which 
is  placed  on  the  market  by  the  Ohio  Electric  Works 
of  Cleveland.  For  the  desk,  library,  parlor,  dining- 
room,  hall  or  chamber  it  is  efficient  and  economical. 
Eight  Fuller  batteries  are  used,  and  no  trouble  is 
experienced,  as  they  require  no  attention  after  set- 
ling  up.  and  the  light  can  be  turned  on  and  off  at 
will.  The  lamp  is  said  to  take  one  ampere  at  14 
volts. 


Killed  by  Lightning. 

John  Suttner,  15  years  old,  and  Omer  White.  16 
years  old.  were  killed  by  a  bolt  of  lightning  that 
struck  the  state  pier,  opposite  the  foot  of  Genesee 
street.  Buffalo  during  a  recent  storm.  The  boys 
were  running  along  the  pier  when  the  bolt  struck 
ihem.  They  were  fully  40  feet  apart.  Suttners 
brother  Frank  was  within  a  foot  of  him  and  was 
not  seriously  hurt,  while  Frank  Glaser  was  imme- 
diately behind  White  when  the  latter  was  killed. 
Glaser  was  but  momentarily  stunned.  Suttner's 
body  was  lifted  high  in  the  air.  while  White  was 
carried    nearly    50    feet.     The    bolt    that    killed    the 


gearing  between  the  mule  and  the  car.  Speed  is  a 
question  of  power,  but  the  power  that  a  locomotive 
can  exert  is  limited  by  its  weight,  and  the  weight 
of  a  locomotive  is  limited  by  the  structure  which 
carries  it.  If  electric  motors  were  used  on  the 
elevated  railroads  the  weight  of  these  motors  could 
be  distributed  over  eight  wheels,  or  10  wheels, 
or  12  wheels,  or  more  or  less,  and  more  ad- 
hesion weight  could  be  used  without  overtaxing 
the  structure,  and  consequently  speed  could  be  got 
up  quicker,  or  a  higher  maximum  speed  could  be 
reached. 

"For  the  same  reason  heavier  trains  could  be 
hauled,  and  if  seven  cars  were  run  instead  of  five 
in  each  train.  40  per  cent,  more  passengers  could 
be  handled  in  a  unit  of  time,  regardless  of  the 
interval  between  trains  or  of  their  speed. 

"Whether  or  not  electricity  would  save  anything 
in  cost  of  operation  in  this  special  case  is  a  matter 
of  debate  among  experts.  The  steam  locomotives 
now  used  on  the  Manhattan  Elevated  are  efficient 
n-achines,  and,  taken  all  in  all,  the  elevated  railroads 
of  New  York  give  the  people  a  service  which  in 
the  combination  of  the  magnitude  of  the  traffic,  the 
safety  with  which  it  is  carried,  the  speed,  the  reg- 
ularity, the  comfort  and  the  economy  is  unparalleled 
in  the  history  of  transportation;  it  is  probable  that 
no  other  instance  can  be  found  in  which  these 
elements  are  combined  on  such  a  scale.  But,  fur- 
ther, the  service  is  possibly  the  most  intense  in  the 
\vorld,  and  an  interruption  causes  inconvenience  to 
thousands  of  people.  Now,  with  the  steam  locomo- 
tive each  train  is  a  self-cf)ntained  unit,  and  an  acci- 
dent to  that  train  does  not  nec^:ssa^ily  interrupt  the 
traffic  over  the  whole  line  or  interrupt  it  for  a  con- 
siderable time,  but  with  electric  working  the  whole 
system  is  on  one  string.  A  failure  in  the  power 
house  or  in  the  conductors  stops  everything.  In 
practice  this  difficulty  is  not  as  serious  as  it  is  in 
theory,  but  the  danger  is  present,  and  the  prudent 
engineer  is  bound  to  think  of  it  when  he  decides 
between  steam  and  elctricity. 

"So  with  the  elevated  railroads  it  is  a  proper 
question  if  the  economy  of  working  and  the  in- 
crease of  travel  which  would  result  from  the  use  of 
electricity  would  pay  for  the  increase  in  interest 
account  and  for  some  mechanical  disadvantages. 
and  therefore  there  is  balancing  of  advantages  and 


disadvantages,  and  it  is  dangerous  to  predict  when 
the  scale  will  lip  toward  electricity,  although  prob- 
ably it  will  do  so  sooner  or  later. 

"On  the  surface  roads  of  New  York  ihc  only  ques- 
tion has  been  between  the  cable  and  electricity. 
When  the  cable  lines  now  running  were  put  in 
there  was  no  such  question,  because  the  under- 
ground trolley  was  a  mere  study  on  paper  and  the 
overhead  trolley  was  not  permitted— most  for- 
tunately for  New  York.  But  now  a  cable  line  will 
probably  never  again  be  built  in  an  American  city, 
although  such  lin.es  arc  still  building  in  some  other 
parts  of  the  world.  The  electric  system,  even  with 
the  interest  account  on  the  cost  of  the  underground 
trolley,  is  cheaper  to  work  and  maintain  than  the 
cable,  and  it  has  greater  flexibility.  For  instance, 
the  maximum  speed  of  any  one  car  is  the  maximum 
speed  at  which  the  cable  is  run,  and  a  car  which 
has  fallen  behind  its  schedule  can  never  catch  up; 
but  in  electric  working  there  is  no  such  limit,  and 
the  clever  molorman  can  lake  advantage  of  clear 
space  ahead  of  him  to  make  up  the  seconds  or 
fractions  of  seconds  which  he  may  have  lost. 

"Here  in  New  York  there  is  an  especial  reason 
for  abandoning  the  cable  and  working  all  the  sur- 
face lines  by  ihe  underground  trolley.  The  comp'e:e 
carrying  out  of  the  comprehensive  and  far-sighted 
scheme  now  developing  requires  uniformity  in  the 
motive  power.  The  ultimate  purpose  of  the  Metro- 
politan Street  Railway  company  is  to  be  able  to 
change  the  routes  of  cars  during  the  day  according 
to  the  travel.  For  instance,  in  certain  morning 
hours  the  mass  of  travel  from  any  one  region  in 
the  upper  part  of  the  city  is  destined  for  lower 
Broadway  and  that  neighborhood.  Later  in  the 
day  for  some  hours  the  mass  of  the  movement  for 
the  same  uptown   region  would  go  into  the  shop- 
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ping  district.  Still  later  it  would  go  into  the  region 
where  the  theaters  are  most  numerous.  This  is  an 
example  which  might  be  paralleled  by  some  of  the 
crosstown  movements.  By  routing  the  cars  ac- 
cording to  the  current  of  greatest  travel  the  maxi- 
mum public  accommodation  can  be  given.  This 
conception  is  always  before  the  minds  of  the  re- 
sponsible oflicers  of  the  company;  as  their  plans 
slowly  develop,  as  more  streets  are  trolleyed,  as 
for  example  Eighth  avenue  and  Sixth  avenue,  this 
kind  of  special  service  for  the  better  accommoda- 
tion of  the  public  can  be  organized.  Obviously,  if 
all  the  surface  lines  were  under  one  control  this 
intelligent  adjustment  of  car  movement  to  the 
actual  currents  of  travel  could  be  carried  still  fur- 
ther, and  that  is  the  logical  development  of  the 
situation.  The  control  by  one  company  of  all  the 
surface  railroads,  elevated  and  underground  rail- 
roads (if  any  underground  line  is  ever  built)  would 
be  ideal,  and  it  is  not  difficult  to  show  that  the  maxi- 
mum of  public  service  with  the  minimum  cost  to  the 
public  could  be  secured  by  putting  all  the  city  rail- 
roads into  the  hands  of  one  'beneficent  monopoly.' 

"But  this  harmonious  development,  even  if  it 
never  goes  to  the  ideal  climax  here  suggested,  de- 
mands one  kind  of  motive  power,  and  hence,  con- 
sidering Ihe  'present  state  of  the  art,'  as  the  patent 
lawyers  say.  we  may  apprehend  that  the  under- 
ground trolley  will  he  extended  everywhere  where 
mechanical  traction  can  be  used  in  the  city  of  New 
York. 

"But  the  whole  story  is  not  yet  told,  and  perhaps 
the  present  state  of  the  art  is  to  some  extent  onlj' 
a  temporary  state.  The  interest  cost  and  the  labor 
charges  of  the  fixed  plant  for  the  underground  trol- 
ley are,  roughly  speaking,  as  much  on  a  route  where 
there  is  a  car  service  every  five  minutes  as  wdiere 
cars  must  be  run  every  40  seconds.  There  are 
routes  of  travel,  however,  especially  on  crosstown 
lines,  where  mechanical  traction  is  desirable  for  the 
better  public  service  and  to  stimulate  travel,  but 
where  the  underground  trolley  would  perhaps  not 
pay,  or,  at  any  rate,  would  not  pay  until  there  has 
been  a  considerable  growth  of  passenger  move- 
ment on  sui-.h  lines.  This  is  still  more  true  of  a 
gieat  many  towns  smaller  than  New  York  city. 
So  it  is  desirable  to  have  a  set  of  independent,  self- 
contained  motor   cars   that   can    run   on   horse   car 
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tracks  as  they  now  exist,  and  save  the  cost  of  the 
underground  trolley  construction.  Still  further, 
such  independent,  seU-contajned  motor  cars  could 
be  diverted  to  any  route,  and  interpolated  between 
electric  or  cable  cars,  and  so  aid  in  tlie  development 
ol  the  logical  routing  of  cars  according  to  the  de- 
mand of  the  hour. 

"But  for  such  service  the  steam  motor  is  out  ot 
the  question,  for  reasons  wiiich  need  not  be  devel- 
oped here.  The  same  is  true  in  the  present  state 
of  the  art  of  the  electric  storage-battery  motor.  The 
same  is  probably  true  of  the  hot-water  motor.  And 
so  we  are  brought  around  to  compressed  air.  There 
are  reasons  to  suppose  that  a  compressed-air  en- 
gine will  do  street-railroad  service  with  accepta- 
ble speed,  reliability  and  economy.  We  cannot 
admit  that  this  is  demonstrated  yet,  but  there  are 
reasons  to  suppose  that  it  is  true.  There  is  con- 
siderable accumulated  experience  in  mines,  on  cot- 
ton wharves  and  on  experimental  surface  lines 
which  justifies  such  z.  hope  at  least,  and  compressed- 
air  motors  have  been  improved  in  design  since 
that  experience  was  begun.  There  has  been  no  im- 
portant experiment  with  the  latest  designs  of  such 
motors,  and  compressed  air  has  never  been  put  to 
the  actual  work  of  hauling  cit>-  street  cars  in  a  large 
and  responsible  wa^-.  Such  an  experiment  will  soon 
begin  in  New  York  cit^-.  The  Metropolitan  Street 
Railway  company  will,  within  a  lew  months,  have 
a  line  of  compressed-air  motors  in  seiTice  between 
the  ferr^-  at  West  Twent\--tliird  street  and  that  at 
East  Thirty-fourth  street,  by  w^ay  of  Twent>--eigh.h 
and  Twentj'-ninth  streets.  It  will  also  have  a  service 
by  compressed  air  between  the  West  Twenty-third 
street  ferr>^  and  the  Grand  Central  Station.  This 
will  be  a  thoroughly  modern  and  scientific  equip- 
ment, and  here  an  actual  demonstration  will  be  car- 
ried out  on  a  large  scale.  This  demonstration  will 
show^  whether  compressed  air  can  fill  the  require- 
ments of  speed,  power,  reliability^  and  economy  as 
well  as  electricity-  or  steam  can  do  in  like  situations. 
The  social  and  financial  results  of  that  demonstra- 
tion may  be  very  important;  to  an  intelligent  public 
the}-  may  be  deep'3-  interesting:  and  so  it  is  worth 
while  10  keep  close  watch  of  them." 


pers  have  been  promised  by  eminent  specialists,  both 
of  this  country  and  abroad. 


Japanese  Visitor  at  Niagara. 

Among  the  recent  foreign  visitors  to  Niagara 
"Falls  was  I.  Kutaro  Tara  of  Hiroshima,  Japan. 
Mr.  Tara  is  an  educated  Japanese  gentleman,  young, 
well  built,  slender  and  graceful.  He  was  much 
pleased  with  the  power  development  at  Niagara 
and  in  an  interview  said: 

*'This  is  my  first  visit  to  this  countr>\  I  have 
been  in  most  other  lands,  but  never  here.  Oh, 
this  is  one  great  country.  It  is  very  like  Japan, 
but,  oh,  so  much  bigger.  Everj'thing,  buildings. 
horses,  cars,  everj'thing  is  on  one  large  scale  here. 
I  come  to  San  Francisco  first.  It  is  a  large  citj-. 
I  am  much  pleased  with  it.  I  reach  Chicago.  It 
is  a  greater  cit\'.  Then  by  and  bj^  I  get  to  New- 
York.  Ah,  there  is  the  greatest  city.  But  veo' 
much  hurry  I  did  see  there  also.  E^e^>-body  is  in 
a  hurr}-.  He  eats  fast,  he  thinks  fast  and  he  walks 
last.  But  he  knows  how  to  make  monej'.  I  had  a 
very  good  time  in  New  York,  and  I  think  I  shall 
go  back  once  before  I  return  m\-self  to  Japan. 

"I  live  in  Hiroshima.  It  is  300  miles  from  Tolc\-o. 
We  have  the  electric  cars  very  much  the  same  as 
you.  We  call  them.  Hito-koro-shi-kikui.  which 
means  the  "killing  machines.'  We  did  so  because 
the  motorman  was  careless  at  first  and  ran  over 
many  people.     He  lost  control." 

The  newspaper  man  said  that  such  things  had 
happened  in  this  country-  also. 

"We  Japanese  are  learning  to  do  things  like  the 
Americans.  We  like  you  much.  You  know  how^ 
to  do  better  than  other  people.  We  wear  your 
ciothes,  we  ride  in  your  cars  and  we  fight  in  your 
ships.  Our  newspapers  we  make  as  much  like 
yours  as  we  can.  A\'e  shall  be  beside  you  when  you 
need  us.  We  are  the  Yankees  of  the  East.  You 
call  us  so.     We  are  proud." 

It  was  suggested  that  he  would  like  Boston  bet- 
ter than  New  York,  and  he  said:  "Perhaps;  but  you, 
m\  friend,  will  pardon  me  it  I  think  I  shall  not.'" 


American  Electro-therapeutic  Asso- 
ciation. 

The  eighth  annual  meeting  of  die  American  Elec- 
tro-therapeutic association  will  be  held  on  Tuesday. 
Wednesdaj-  and  Thursday,  September  13th.  14th 
and  15th,  in  the  rooms  of  the  society  of  Natural 
Sciences  in  the  public  librar\-.  Lafayette  Square, 
Buffalo.  A  programme  of  exceptional  interest  is 
assured.  There  will  be  an  exhibition  of  electrical 
apparatus  for  diagnostic,  tlierapeutic  and  radio- 
graphic work-  Entertainment  has  been  provided, 
including  tally-ho  coach  dri\"es  about  the  city  daily, 
a  public  reception  on  Tuesday-  night,  an  excursion 
down  Niagara  River  and  reception  at  Island  Club, 
Grand  Island,  and  other  receptions.  The  commit- 
tee of  arrangements  at  Buffalo  comprises  Drs. 
Ernest  Wende.  William  W.  Potter.  Roswell  Park. 
Herman  E.  Hayd  and  H.  R.  Hopkins.  Charles  R. 
Huntley  and  Newcomb  Carlton  will  represent  the 
electrical  fraternitj^ 

A  series  of  lo-minute  discussions  on  electro-ther- 
apy, of  special  interest  to  the  general  practitioner, 
including  effect  of  electricit>-  on  tissue  metabolism 
and  electro-diagnosis,  will  be  a  feature.     Manj'  pa- 


Proposed  Submarine  Trolley  Line. 

The  contemplated  reorganization  01  the  Hudson 
Tunnel  Railroad  company  includes  the  building  of  a 
trolley  line,  it  is  said,  between  New  York  and  New 
Jersey;  hence  the  title  given  the  project.  On  July 
26th  lormer  United  States  District  Attorney  Henry 
S.  White,  representing  the  Farmers'  Loan  and  Trust 
company  oi  New  York,  and  John  Henry  Kendall 
Broughton  of  London,  trustees  for  the  bondhold- 
ers oi  the  Hudson  Tunnel  Railway  companj-,  made 
application  to  Chancellor  McGill  in  Jersey  Citj- 
for  an  order  to  sell  the  company's  propertj',  con- 
sisting of  the  unfinished  Hudson  kiver  tunnel.  The 
application  was  made  in  view  of  the  foreclosure 
proceedings  on  a  mortgage  for  nearly''  $4,000,000 
held  by  the  trust  company.  The  work  of  construct- 
ing the  tunnel  has  dragged  along  for  man\-  j-ears, 
ihe  management  has  changed  hands  a  number  of 
times,  tlie  work  has  been  suspended  for  intervals  of  a 
3'car  or  two  and  the  project  has  met  w'ith  appar- 
ently insurmountable  obstacles.  If  Chancellor  Mc- 
Gill authorizes  the  sale,  it  is  proposed  to  reorgan- 
ize the  companj-  and  push  the  tunnel  to  completion. 
It  is  said  that  only  250  feet  remains  to  be  finished. 
The  tunnel  is  designed  to  extend  from  Fifteenth 
street,  Jersey-  Cit\-,  to  Morton  street,.  New  York. 
It  is  understood  that  the  new  scheme  includes  a 
trollej-  line  to  be  operated  in  the  tunnel,  which  will 
carry  passengers  between  the  cities  in  three  min- 
utes. 


Chester  Electric  company  from  laying  its  trolley 
tracks  on  Pelham  road.  No  sooner  had  the  order 
been  served  than  the  contractors  roused  several  hun- 
dred Italians  from  their  shanties  and  set  them  to 
building  the  track  in  the  rain.  The  work  was  kept 
up  all  night,  and  the  tracks  now  occupy  the  terri- 
tory in  dispute.  Mrs.  Wright  says  that  she  will  ap- 
ply to  the  courts  for  an  injunction  to  restrain  the 
company  from  operating  its  cars.  M.  A. 


CORRESPONDENCE. 

New  York  Notes. 

Npw  York,  Juh-  30. — Improved  transportation  fa- 
cilities are  demanded  ii:  many  parts  of  this  citj'^ 
outside  of  the  downtown  territorj-,  and  in  recogni- 
tion of  this  need  permission  has  been  given  by  the 
railroad  commissioners  for  the  construction  of  three 
railroads,  to  be  operated  b}-  electricity'.  The  com- 
panies authorized  to  construct  these  lines  are  the 
iCingsbridge  Railwaj-  compan3%  which  w'ill  operate 
a  road  from  Manhattan  street  to  Yonkers,  over 
the  boulevard  and  Kingsbridge  road;  the  North 
End  Street  Railway  compan}',  to  operate  a  road 
from  One-hundred- and- thirtieth  street  and  the 
boulevard,  over  the  boulevard  and  the  Kingsbridge 
road  to  One-hundred-and-forty-fifth  street,  and 
over  that  street  to  the  Harlem  River,,  and  the  Fort 
George  and  Eleventh  Avenue  Railroad  company, 
to  operate  a  road  from  the  junction  of  tlie  Kings- 
bridge  road  and  the  boulevard,  over  the  boulevard 
to  One-hundred-and-sevent>--fifth  street.  The  first 
two  permissions  were  granted  on  the  stipulation 
by  the  two  companies  that  they  would  use  the  same 
tracks  on  that  part  of  the  boulevard  where  the  routes 
are  coincident. 

The  highwaj-  commissioners  of  Rye  have  almost 
completed  parceling  cut  to  the  Port  Chester  Elec- 
tric companj-  the  boulevards  and  streets  it  now 
requires  to  extend  its  trolley  lines  from  Port  Ches- 
ter to  Rye  Beach  and  Mainaroneck.  Cars  are  al- 
ready running  from  the  Connecticut  line  through 
Port  Chester  to  a  point  near  the  Apawamis  Club, 
in  Rye  \'illage,  but,  pending  a  controversy  with 
the  commissioners  regarding  fares,  construction  on 
tlie  proposed  extensions  has  been  at  a  standstill. 

The  routes  chosen  by  the  compan\'  are  the  least 
objectionable  it  could  find,  3'et,  to  reach  the  des- 
tinations desired,  it  will  be  necessary,  according  to 
the  plans,  to  pass  scores  of  the  most  beautiful  homes 
in  Rye  and  cut  up  some  of  its  most  beautiful  drive- 
ways. The  owners  of  this  property  are  verj*  much 
exercised  over  the  prospect  of  the  cars  hurrj-ing 
their  loads  to  the  beach  and  bringing  them  back 
at  night,  especially  on  Sunda\-s,  yet  there  seems  to 
be  no  doubt  that  the  road  will  be  built. 

The  Kinderhook  Power  and  Light  compau}'  of 
Rensselaer  County,  to  furnish  electricity  for  heating 
and  lighting  purposes  in  the  cities  and  villages  of 
Rensselaer  Countj-,  has  been  incorporated  with  a 
capital  of  $50,000.  The  directors  for  the  first  year 
are  James  Purcell  of  Valatie;  James  R.  Hughes. 
James  Hogan  and  John  Ritz  of  Stuj-vesant  Falls 
and  William  D.  Barnes  of  Brainerd, 

Conflicting  ideas  seem  to  prevail  in  the  courts 
of  New  York  and  New^  Jersey.  In  a  case  against 
the  Jersey-  City  Consolidated  Traction  company 
some  time  ago,  a  father  recovered  a  verdict  of  $5,000 
against  the  defendant  for  negligently  causing  the 
death  of  his  five-year-old  child.  Now,  this  verdict 
has  been  set  aside  by  Justice  Gummere  of  the 
New  Jersey  Supreme  Court,  who  takes  the  ground 
that  children  are  usually  an  expense  rather  than 
a  pecuniary  benefit  to  their  parents,  and  argues  that 
if  the  father  of  the  ^lild  who  was  killed  could  rea- 
sonably regard  that  child's  life  as  worth  $5,000,  a 
famih-  of  10  children  would  represent  a  beneficial 
value  of  $50,000  to  the  father.  In  this  state  the 
courts  hold  that  in  estimating  the  value  of  a  child's 
life  to  his  next  of  kin,  the  iur\-  is  not  bound  to  con- 
sider only  the  services  he  might  render  up  to  the 
age  of  21.  Our  courts  have  also  repeatedly  held 
that  it  would  be  error  to  instruct  the  jury  that 
only  nominal  damages  can  be  recovered  in  such  a 
case,  as  the  child  might  grow  up  to  contribute  gen- 
erously to  the  pecuniar>-  welfare  of  the  parents. 

Mao'  A.  Wright  of  New  Rochelle,  through  her 
attorney'.  R.  McKinlay  Power,  obtained  an  order 
last  week  from  Justice  Keogh  restraining  the  West 


Canadian  Intelligence. 

Ottawa,  July  30. — A  plebiscite  vote  will  be  sub- 
mitted to  the  ratepayers  of  the  Canadian  capital 
upon  the  question  of  a  Sunday  electric-car  service 
in  January  next.  No  cars  are  now  allowed  to  run 
on  Sunday  in  Ottawa,  and  it  is  said  that  not  only 
the  employes  of  the  road  but  the  company  also  are 
opposed  to  the  proposition.  The  vote,  it  is  be- 
lieved, however,  will  be  largely  in  favor  of  a  Sun- 
day  ser\-ice. 

A  proposal  is  to  be  made  to  the  Cit>'  Council  of 
St.  John,  N.  B.,  to  secure  legislation  to  take  over 
the  property,  privileges  and  franchises  of  the  St, 
John  Electric  Street  Railwaj'  company,  to  be  con- 
ducted by  the  citj'  in  the  interests  of  the  rate- 
payers. 

The  agreement  between  the  city  of  Brantford, 
Ont.,  and  the  Brantford  Electric  and  Operating 
company  for  street  lighting  has  been  signed,  the 
franchise  being  for  10  years.  The  company  will 
expend  immediately  about  $10,000  on  additional 
plant. 

The  project  to  produce  power  by  the  construc- 
tion of  a  channel  from  the  Welland  to  the  Jordan 
rivers,  *Ont.,  has  ■  again  been  revived.  AN'illiam 
Pearson,  C.  E.,  of  Oswego,  is  said  to  have  pro- 
nounced the  scheme  ieasible  from  an  engineering 
standpoint.  The  question  of  disposing  of  the 
power  will  now  be  tested. 

The  Canadian  Pacific  Railway  Telegraph  com- 
pany having  completed  its  new  copper  wire  be- 
tween Ontario  and  the  Pacific  coast,  is  now  able 
to  give  better  facilities,  and  consequently  has  re- 
duced its  rates  20  per  cent,  from  Ontario  to  many 
of  its  offices  in  British  Columbia. 

A  ver\'  important  meeting  in  connection  with  the 
Quebec  South  Shore  ,electric  has  been  held  in 
Montreal.  At  first  there  was  some  difference  of 
opinion  as  to  what  scheme  the  committee  should 
endorse,  but  eventually  it  was  decided  to  recom- 
mend the  councils  of  those  municipalities  through 
which  the  line  will  pass  to  provide  for  the  proposi- 
tion originally  made,  should  a  sufficient  guarantee 
be  furnished  to  insure  the  earlj'  completion  of  the 
line.  The  discussion  of  the  route  was  left  over 
for  a  future  meeting. 

Ex-Mayor  Elliott  of  Brantford,  Ont.,  repre- 
senting tiie  syndicate  which  has  undertaken  the 
construction  of  the  proposed  new-  railwaj-  between 
Brantford  and  the  cit\-  of  Woodstock,  has  just  been 
conferring  with  Toronto  members  of  the  syndicate 
respecting  arrangements  for  an  early  start  in  build- 
ing the  road.  D.  A.  Middleton,  C.  E..  of  Ottawa 
has  just  completed  a  survey  of  the  road,  which 
traverses  as  fine  a  stretch  of  agricultural  countrj-  as 
is  to  be  found  in  Canada,  and  is  particularh'  adapted 
for  railway  construction,  the  average  per  mile  of 
cost  of  construction  being  about  10  per  cent,  less 
than  the  ordinarv-  estimate.  The  new  line  will  be 
26  miles  in  length.  It  is  expected  that  active  opera- 
tions will  commence  on  the  first  of  September  next, 
A.  V.  W. 

Northwestern  Notations. 

Minneapolis,  July  30. — The  electric-light  system 
at   Parkersburg,  la.,   is  now  in  operation. 

The  electric  street-railwa3-  line  in  Yankton,  S.  D., 
was  sold  for  taxes  recently  and  was  bought  in  by 
the  owners    for  $246.     The  taxes  amounted  to  $4.00 

The  apparatus  of  the  second  largest  electrical 
plant  in  the  United  States  at  Canyon  Ferrj',  near 
Helena,  Mont.,  has  been  tested  and  found  satis- 
lacton,-.  Power  was  transmitted  to  two  smelters  and 
a  street-car  line.  Mining  men  belie\e  that  it  will 
revolutionize   mining  in  the  vicinity-. 

The  car  house  and  shops  in  Olympia,  Wash., 
have  been  burned,  with  all  the  rolling  stock. 

It  is  reported  a  plan  is  on  foot  to  build  an  elec- 
tric railway  between  Moravia,  la.,  and  Iconium,  and 
jater  to  extend  it  to  Gnffinsville  and  Confidence. 
and  south  from  Moravia  to  Centerville,  making 
about  32  miles  in  all. 

The  British  Electric  Traction  company  of  Lon- 
don, England,  has  applied  for  a  franchise  for  an 
eiectric-car  line  in  Nelson,  B.  C. 

Work  has  been  begun  on  the  Neola,  la.,  electric- 
light  plant. 

The  electric-light  company  of  Grundy  Center, 
la.,  has  increased  the  street  lights  to  2,000  candle 
power. 

The  first  of  tlie  Twin  Cit>-  Rapid  Transit  com- 
pany's personally  conducted  trolley  tours  around 
Minneapolis  and  St.  Paul  was  successful.  All  the 
popular  suburban  resorts  \vere  visited.  The  cars 
used  are  entirely  new  and  very  handsomely  fitted 
up. 

Two  Harbors,  Minn.,  will  vote  on  the  proposi- 
tion to  issue  SS.oco  bonds  for  the  establishment  of 
an  electric-light  plant. 

The  council  of  West  Superior,  Wis.,  ordered  the 
electric-light  company  to  remove  its  poles  from 
the  streets.  The  company  refused,  as  its  franchise 
will  not  expire  for  11  years.    The  council  will  take 
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bids  for  furnishing  50,  lOO,  150  and  200  arc  lights 
of  1,200  to  2,000  candle  power  for  a  term  of  one, 
two  and  three  years. 

The  council  of  Nccnah,  Wis.,  still  refuses  to 
grant  concessions  to  thu  interurban  eleclric  line. 

The  electric-light  plant  at  Mora,  Minn.,  has  been 
completed  and  put  in  operation. 

Charles  H.  Lithgow  of  Los  Angeles,  Cal  has  been 
made  manager  of  the  Postal  Telegraph  company's 
office  in  Davenport,  la.,  succeeding  T.  A.  Bryant, 
who  goes  to  Chicago. 

The  Citizens'  Traction  company's  car  on  Ninth 
street,  in  Oshkosh,  Wis.,  killed  a  horse  and 
wrecked  a  wagon,  the  driver  of  which  failed  to 
hear  the  gong  of  the  car  and  turned  across  the  track 
immediately  in  front  of  the  car. 

The  Ciiicago  and  Northwestern  Railroad  company 
is  resisting  the  attempt  of  the  Citizens'  Traction  com- 
pany to  cross  its  tracks  in  Oshkosh.  and  maintains 
a  guard  day  and  night,  in  order  that  the  electric 
company  will  not  steal  a  march. 

D.  E.- Pepin,  formerly  superintendent  of  the  street- 
railway  company  at  Chippewa  Falls,  Wis.,  has 
gone  to  New  York,  where  he  has  a  position  as  su- 
perintendent of  a  line  being  constructed. 

The  interurban  line  between  Eau  Claire,  Wis., 
and  Chippewa  Falls  is  promised  to  be  completed 
by  August  15.  Track  building  is  progressing  from 
both  ends. 

Crcsco,  la.,  voted  to  authorize  the  council  to 
contract  for  electric   lights. 

The  council  of  Winona,  Minn.,  has  granted  the 
street-railway  company  a  right  to  change  the  route 
of  the  line  and  to  make  extensions. 

The  court  has  modified  the  order  requiring  em- 
ployes of  the  Duluth  Street  Railway  company  to 
be  in  uniform  in  order  to  ride  free,  and  they  may 
now  ride  free  if  they  wear  their  badges. 

The  council  of  Duluth,  Minn.,  is  considering  an 
oidinance  for  the  issue  of  $100,000  bonds  for  an 
electric-lighting  plant.  M.  S.  P. 


PERSONAL. 

M.  E.  Baird  of  the  Eddy  Electric  Manufacturing 
company  was  in  Chicago  last  week. 

C.  G.  Y.  King,  mechanical  engineer  of  the  Chi- 
cago Edison  company,  has  returned  from  a  six 
weeks'  trip  abroad.  Mr.  King  visited  London, 
Liverpool,  Paris,  Berlin,  Frankfort  and  Glasgow, 
and  examined  the  central-station  plants  and  princi- 
pal manufacturing  establishments  in  those  cities. 


ELECTRIC  LIGHTING. 

Fire  damaged  the  Orange,  Texas,  electric-light 
plant  recently.  Tlie  loss  sustained  'amounted  to 
S600. 

The  system  for  electric  lighting  will  be  extended 
through  the  suburbs  of  Jacksonville,  Fla.  C.  O. 
Patterson,  superintendent,  can  furnish  information. 

The  city  of  Winchester,  Va.,  is  making  arrange- 
ments to  establish  the  electric-lighting  plant  re- 
cently voted  for  by  the  citizens.  It  is  proposed  to 
have  70  2,000  candle  power  arc  lights,  to  be  operated 
in  conjunction  with  the  municipal  pumping  plant. 

Shoneman  Brothers,  Eighth  street,  Philadelphia, 
are  in  the  market  for  a  return-tubular  steel  (dry 
pipe)  boiler,  66  by  16  feet;  also  a  Corliss  engine  of 
150  horse  power  and  an  electric  generator  of  150 
horse  power  at  no  volts.  The  machinery  may  be 
second-hand  but  must  be  in  good  running  condition. 


ELECTRIC  RAILWAYS. 

The  Oxford  Lake  Railroad  company  at  Anniston. 
Ala.,  has  awarded  a  contract  to  E.  J.  O'Brien  & 
Bros,  to  construct  the  proposed  extension  of  its 
trolley  system. 

The  Dallas  Electric  Railway  company  has  issuec 
bonds  to  the  amount  of  $800,000,  which  will  be  used 
in  making  improvements  and  extensions  to  its  trol- 
ley lines  in  Dallas.  Channing  M.  Ward  of  Dallas 
has  charge  of  the  arrangements. 

The  New  York  State  railroad  commissioners  have 
granted  permission  to  the  Buffalo  Valley  Railroad 
company  to  construct  an  electric  line  from  Buffalo 
to  Java,  a  distance  of  26  miles.  The  new  road  is 
intended  for  freight  and  passenger  trafTic.  It  will 
pass  through  or  near  the  villages  of  Gardenville, 
Elma.  East  Elma,  Marilla,  Porterville,  Wales 
Center,  Wales,  Strykersville  and  Java. 

General  Passenger  Agent  D.  I.  Roberts  of  the 
Erie  railroad  announces  that  an  arrangement  has 
been  perfected  whereby  the  passenger  traffic  over 
that  road  to  Toronto  will  be  sent  through  the 
Niagara  gorge  and  on  the  boats  of  the  Niagara 
Navigation  company  to  Toronto.  In  the  past  the 
Erie  has  run  its  trains  to  Port  Dalhousie,  where 
boat  connections  were  made,  but  on  July  31st  this 
arrangetnent  was   canceled. 

B.  P.  Holland  and  William  H.  McGrath  are 
forming  a  company  which  will  include  several  New 
England  capitalists,  to  construct  a  system  of. elec- 
tric lines  in  the  vicinity  of  Dallas.  Texas.  Charters 
will  be  procured  for  the  construction  of  lines  rad'at- 
ing  from  Dallas  to  Fort  Worth.  32  miles;  to  Waxa- 
hachie,  30  miles;  to  Terrell.  30  miles;  to  Denton, 
30  miles;  to  Greenville.  30  miles,  and  to  McKinney. 
30  miles.     The   Waxahachie  line   may   be  extended 
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to  Corsicana,  54  miles  from  Dallas,  and  to  Hills- 
boro,  To  miles,  and  the  McKinney  line  to  Sherman 
and  Denison,  60  and  75  miles,  respectively,  from 
Dallas. 

'  Dr.   Charles  Van   Orden   of  Sacramento  contcm-  • 
plates  the  operation  of  a  road  between  Sacramento 
and  Verdi,  Nev.,  a  distance  of  144  miles,  by  clcclric- 
ity,  power  to  be  generated   from  the  water  stored 
in   the   shed  at  Summit   Vailcy. 

In  Hamilton,  Out.,  on  Wednesday,  July  27th,  the 
ratepayers  decided  two  or  three  questions  of  con- 
siderable importance  to  the  street  railway  interests 
of  that  city.  One  question  was  the  municipal  owner- 
ship of  the  road,  the  other  as  to  extending  the  fran- 
chise for  15  years.  On  the  question  of  purchase  the 
vote  was:  For  purchase,  264;  against  purchase, 
2,043.  For  the  extension  of  the  company's  fran- 
chise there  were  1,658  votes  in  favor  and  ^}i2i 
against.  

POWER  TRANSMISSION. 

The  setting  of  poles  for  the  Jordan  Narrows  elec- 
tric line'  was  completed  to  the  Old  Jordan  and 
Galena  mine  July  23d,  and  it  will  not  be  long  be- 
fore Bingham,  Cal.,  and  its  mines  will  be  illumi- 
nated by   electricity.  * 

As  soon  as  practicable  work  will  be  begun  on  a 
new  electrical  power  plant  for  the  Dexter  mine. 
The  new  power  station  is  to  be  erected  at  a  point 
nine  miles  from  the  mill.  A  measurement  of  the 
water  showed  that  it  would  furnish  200  horse  power. 
S.  B.  Milner  is  manager  of  the  mine,  says  the  Salt 
Lake  Tribune. 


TELEGRAPH. 


The  Western  Union  Telegraph  company  has  se- 
cured a  restraining  order  against  the  North  Caro- 
lina railway  commission's  order  of  1S97,  reducing 
the  rate  on  lo-word  messages  from  point  to  point 
in  the  state  from  25  cents  to  15  cents,  and  also 
against  the  order  of  July  13th  reducing  the  rate 
from  25  to  24  cents,  in  order  to  make  allowance  for 
the  one-cent  war-tax  stamp. 

The  Eastern  Telegraph  company  has  decided  to 
issue  at  par  £500,000  3^  per  cent,  preference  stock. 
The  money  is  required  for  additional  cables  to  be 
laid  from  Porthcurnow  to  Gibraltar,  from  Gibraltar 
to  Malta,  and  for  other  purposes.  It  is  also  in- 
tended to  lay  a  triplicate  cable  between  Malta  and 
Alexandria,  in  order  to  improve  and  generally  facili- 
tate the  transmission  of  messages  to  and  from  Egypt 
and  the  Far  East. 

The  London  Chronicle  of  July  26th  announces 
a  new  Central  African  telegraph  scheme,  which 
is  probably  backed  by  Cecil  Rhodes  as  a  link  from 
Cape  Colony  to  Cairo,  although  all  of  the  present 
expense  will  be  borne  by  the  king  of  the  Belgians. 
The  line  will  be  constructed  from  the  western  shore 
of  Lake  Tanganyika  to  Stanley  Falls.  The  expedi- 
tion to  build  the  line  will  start  in  about  a  month, 
and  it  is  said  that  it  will  be  headed  by  an  American 
who  has  seen  much  service  on  the  Congo. 


ELECTRICAL  SECURITIES. 

For  the  quarter  ended  June  30th  the  Newburg 
Electric  Railway  company  reports  gross  earnings 
$19,856,  decrease  $658;  operating  expenses.  $12,347, 
increase,  $408;  net  earnings,  $7,509.  decrease.  $1,066. 

It  is  authoritatively  announced  that  the  Chicago 
Edison  company  has  sold  $350,000  of  its  new  five 
per  cent,  gold  bonds  on  a  ^h  per  cent,  interest 
basis — perhaps  the  lowest  interest  basis  on  which 
similar  bonds  were  ever  sold  in  a  large  block  from 
first  hands  in  this  vicinity  or  in  the  country.  The 
bonds  were  issued,  under  the  provisions  of  the 
mortgage,  for  improvements.  With  this  issue 
there  are  $3,325,000  of  these  new  bonds  outstanding. 

The  Wisconsin  Inland  Lakes  and  Chicago  Rail- 
way company's  first  mortgage,  recently  filed  for 
record,  bears  date  of  January  i.  1898,  and  provides 
for  a  total  issue  of  $10,000,000  five  per  cent,  gold 
bonds  due  January  i,  1928,  interest  payable  January 
and  July.  The  mortgage  covers  as  a  first  lien  all 
property  of  every  sort,  including  right  of  way  and 
the  line  of  electric  road  to  be  built  from  Chicago 
to  Rhinelander.  Wis.,  with  branches  to  Madison 
and  Milwaukee  and  to  some  other  points.  The 
system  is  to  comprise  about  500  miles  of  road. 
The  purpose  of  the  bond  issue  is  to  provide  funds 
to  pay  the  present  indebtedness  of  the  company,  to 
meet  current  expenses  until  such  time  as  profits 
from  operation  are  sufficient  to  pay  them  and  to 
cover  the  cost  of  acquiring  right  of  way.  depot 
grounds,  etc.,  and  constructing  and  equipping  the 
road.  If  any  bonds  remain  unissued  after  these 
purposes  are  fulfilled,  they  are  to  be  canceled  and 
retired.  There  is  no  specific  provision  as  to  the 
method  of  issuing  the  bonds,  but  the  company 
pledges  that  bonds  will  be  issued  only  for  the 
purposes  named.  The  sinking-fund  clause  requires 
that,  beginning  10  years  after  the  date  of  the  mort- 
gage, there  shall  be  turned  over  to  the  trustee  five 
per  cent,  annually  of  the  road's  gross  receipts  to 
purchase  and  retire  bonds. 

Preliminaries  have  been  arranged  for  the  execu- 
tion of  a  mortgage  by  the  Commonwealth  Electric 
company  to  secure  a  bond  issue  of  $2,500.00%  bear- 
ing   interest    at    five   per   cent,    and    extending  45 
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years.  It  is  expected  that  $2,000,000  of  this  sum 
will  be  issued  at  once.  There  will  be  reserved 
$150,000  to  lake  up  a  like  amount  of  underlying 
bonds  issued  by  the  various  corporations  which 
were  absorbed  by  the  Commonwealth,  and  the  re- 
maining $350,000  of  bonds  will  be  issuable  for  ex- 
tensions. The  mortgage  will  provide  that  after  this 
$2,500,000  of  bonds  are  issued,  still  other  bonds 
may  be  issued  to  cover  75  per  cent,  of  the 
actual  cost  of  further  extensions  and  improve- 
ments. The  sinking-fund  clause  will  provide  that 
for  the  first  five,  years  all  of  the  earnings  of  the 
company  above  fixed  charges  shall  be  put  back 
into  the  property  for  betterments  and  improve- 
ments. After  this  first  five  years  an  amount  equal 
to  $17,000  for  each  $r.ooo,ooo  of  bonds  outstanding 
shall  be  set  aside  for  depreciation  reserve  account — 
that  is,  $17,000  for  each  full  $1,000,000  and  a  pro- 
portionate amount  for  each  fraction  of  $1,000,000  of 
bonds  outstanding.  This  depreciation  reserve  ac- 
count will  be  treated  by  the  Commonwealth  com- 
pany just  as  the  like  account  is  treated  by  the 
Chicago  Edison  company  under  its  mortgage,  that 
i.'i,  the  amounts  accruing  under  that  clause  of  the 
mortgage  will  be  used  only  to  give  permanent  im- 
provements to  the  plant  of  the  company  in  the  way 
of  bona  fide  extensions.  The  Edison  mortgage,  it 
will  be  remembered,  contemplates  a  total  issue  of 
$6,000,000  of  bonds,  and  the  ultimate  charge  to  de- 
preciation reserve  is  $100,000  a  year,  or  $16,666  for 
each  $1,000,000  of  bonds.  It  should  not  be  as- 
sumed, however,  that  because  the  financial  policy 
of  the  two  companies  is  alike  and  the  controlling 
interests  are  held  by  the  same  men  there  is  any 
connection  further  than  a  working  arrangement. 
The  Chicago  Edison  company  as  a  corporation  is 
in  no  way  identified  with  the  Commonwealth  Elec- 
tric company. 


MISCELLANEOUS. 


A  company  has  been  formed  in  Berlin  with  a 
capital  of  $1,250,000,  to  be  known  as  Die  Brazilian- 
ische  Electricitats  Gesellschaft,  to  establish  an  elec- 
tric railway  and  a  telephone  exchange  in  Rio 
Janeiro. 

At  the  Detroit  meeting  of  the  American  Society 
of  Civil  Engineers  the  subject  of  one  of  the  papers 
presented  was  "Experiments  on  the  Flow  of  Water 
in  the  Six-foot  Steel  and  Wood  Pipe  Line  of  the 
Pioneer  Electric  Power  Company  at  Ogden,  Utah," 
by  Charles  D.  Marx,  Charles  B.  Wing  and  Leander 
M.  Hopkins. 

In  the  Canadian  government  commissioner's  re- 
port on  trade  possibilities  in  Japan,  special  stress 
is  laid  upon  the  fact  that  American  firms  are  keep- 
ing a  close  watch  upon  the  electrical  industries  of 
Japan,  for  which  there  are  undoubtedly  immense 
possibilities  in  the  near  future.  At  the  present  time 
there  is  only  one  electric  line  in  the  country,  at 
Kioto;  but  new  electric  roads  are  being  projected 
to  extend  to  the  leading  trade  centers,  and  there  is 
little  doubt  that  there  will  soon  be  a  rapidly  in- 
creasing demand  for  dynamos,  motors  and  other 
electrical  machinery. 


TRADE  NEWS, 


The  Central  Electric  company  of  Chicago  is  is- 
suing a  very  attractive  circular  on  electrically  heated 
cooking  utensils  and  appliances,  and  will  be  pleased 
to   send  a   copy  to   anyone  on   application. 

The  Fall  River  Bleachery,  at  Fall  River.  Mass., 
has  placed  the  contract  for  a  new  mill  with  the 
Berlin  Iron  Bridge  company  of  East  Berlin,  Conn. 
The  building  is  65  feet  wide  and  200  feet  long,  with 
side  walls  of  stone,  the  supporting  framework  being 
made  of  steel. 

The  Western  Electric  company,  in  placing  upon 
the  market  its  new  long-burning  arc  lamp,  used  the 
name  "Midget"  in  describing  it  owing  to  its  size, 
the  lamp  being  but  20  inches  in  length.  The  name 
"Midget,"  however,  is  no  longer  used  by  the  com- 
pany in  describing  this  lamp,  but  the  _name  W.  E. 
Petite   has   been   adopted. 

Comprehensive,  complete  and  thoroughly  up-to- 
date  in  every  respect  must  be  the  verdict  of  every 
buyer  of  electrical  material  and  apparatus  after  ex- 
amining the  Western  Electrical  Supply  company's 
general  catalogue  No.  14.  The  company  has  aimed 
to  make  it  include  lighting  and  railway,  house 
goods  and  telephone  supplies  of  every  description. 
It  is  a  valuable  reference  book  for  the  central- 
station  manager,  the  contractor  and  engineer. 

The  Fuel  Economizer  companj^  of  Matteawan, 
N.  Y.,  reports  constantly  increasing  demand  for 
its  product.  It  has  prepared  a  list  of  recent  sales 
to  electric-lighting,  street-railway  and  power  com- 
panies aggregating  11,150  horse  power.  Among 
these  sales  was  an  order  from  a  company  that  had 
already  placed  11  orders  for  similar  equipment  with 
the  Fuel  Economizer  company,  which  is  accepted 
by  the  latter  corporation  as  an  unqualified  testi- 
monial in  favor  of  its  product. 

The  village  of  Richmond.  Mich.,  is  to  have  a 
new  electric-light  plant.  The  electrical  apparatus 
is  to  be  furnished  by  the  Westinghouse  Electric 
and  Manufacturing  company,  and  the  steam  plant 
by  the  Ball  Engine  company  of  Erie,  Pa.  One 
of    the    most    complete    isolated    electric    plants    in 
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Columbus,  Ohio,  will  be  that  of  the  Peruna  Drug 
Manfacturing  company,  now  being  installed.  Ball 
engines  aggregating  550  horse  power  direct-con- 
nected to  Siemens  &  Halske  generators  will  furnish 
the  power. 

The  Electric  Appliance  company  recently  issued 
a  little  folder  calling  attention  to  its  sell-contained 
automatic  telephone  hook.  This  hook  was  de- 
signed by  the  manager  of  the  telephone  department 
and  is  manufactured  exclusively  by  the  Electric  Ap- 
pliance company.  It  is  claimed  that  it  can  be  in- 
stalled in  a  smaller  space  than  any  other  hook  on 
the  market.  Its  installation  is  very  easy  as  the 
hook  is  put  together  complete  in  one  piece  of  ap- 
paratus, and  all  that  is  necessary  is  to  screw  it  in 
the  telephone  box. 

Electrical  people  in  general  will  be  interested  to 
know  that  Martin  J.  InsuU  has  just  announced  that 
he  has  withdrawn  from  the  firm  of  Sargent  & 
Lundy  and  has  opened  an  office  at  1013  Monad- 
nock  building,  Chicago,  as  manufacturers'  agent. 
Mr.  Insull  will  continue  to  handle  dynamos, 
motors,  incandescent  lamps,  and  other  appliances. 
His  long  experience  with  a  firm  of  the  high  reputa- 
tion of  Sargent  &  Lundy  will,  of  course,  prove 
valuable  in  his  new  business.  Mr.  Insull  has  for  a 
number  of  years  practically  controlled  the  branch 
of  Sargent  &    Lundy's    business    appertaining    to 
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manufacturers'  agencies,  and  his  energetic  and  care- 
ful work  along  that  line  has  been  the  means  of 
greatly  increasing  Sargent  &  Lundy's  prosperous 
business.  In  addition  to  the  several  lines  he  has 
already  listed,  Mr.  Insull  will  establish  a  few  new 
connections  among  eastern  manufacturers,  as  it  is 
his  purpose  now  to  devote  himself  exclusively  to 
building  a  more  extensive  business.  He  will,  with- 
out doubt,  hear  from  a  number  of  eastern  con- 
cerns desirous  of  obtaining  a  reliable  and  ex- 
perienced western  agent. 


BUSINESS. 

No  better  tribute  could  be  paid  to  the  eneregtic 
proclivities  of  the  Electrical  Exchange,  Chicago, 
than  the  fact  that  this  institution  has  just  placed  with 
Armour  &  Co.,  Chicago,  one  200  horse  power  and 
one  100  horse  power  Westinghouse  generators  and 
also  a  500-kilowatt  General  Electric  dynamo.  This 
is  only  one  of  a  number  of  large  orders  recently 
received  by  this  concern. 

The  Fort  Wayne  Electric  corporation  has  secured 
the  services  of  A.  J.  Churchward,  so  long  connected 
with  the  Excelsior  company  as  electrical  engineer. 
Mr.  Churchward  is  known  throughout  the  country 
throiigh  his  successful  work  in  single-phase  motors 
and  rotary  transformers.  His  latest  patented  de- 
vice  is  a  unique  brush-holder,   which  the   govern- 
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ment  has  adopted  as  standard.  As  soon  as  the  new 
factory  of  the  company  is  completed  it  will  enter 
extensively  into  the  transmission  work. 

The  Walker  company  of  Cleveland  last  week  re- 
ceived an  order  for  500  street-railway  equipments  for 
European  cities.  The  order  came  from  the  Paris 
agency  of  the  Walker  company,  and  comprised 
1,000  25  horse  power  motors,  1,000  controllers  and 
500  trolleys.  The  apparatus  will  be  of  the  standard 
make  of  the  Walker  company,  and  will  be  distrib- 
uted through  cities  in  Italy,  France  and  Germany. 
The  order  is  to  be  filled  in  15  months.  Apparatus 
m.anufactured  by  the  Walker  company  is  now  in 
use  in  Alexandria,  Egypt,  in  Paris,  and  in  a  number 
of  smaller  places  in  France. 

The  Buckeye  Electric  company  says  regarding 
efficiency  of  incandescent  lamps,  that  the  initial 
rating  does  not  always  indicate  the  real  value  of  a 
lamp,  that  the  poorest  grade  lamp  will,  at  initial 
rating,  show  as  good  as  the  best.  At  periods  of 
four  and  six  hundred  hours,  however,  the -loss  of 
candle  power  shows  the  inability  of  the  incom- 
petent manufacturer  to  secure  uniformity  in  all  re- 
spects. The  Buckeye  special  coiled  filament  lamp, 
it  is  asserted,  possesses  the  combination  of  sus- 
tained candle  power,  uniform  watt  consumption, 
uniform  voltage,  etc.  The  western  trade  is  served 
from  the  Chicago  office,  753  Monadnock  building. 
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607,830.  Device  for  Operating  Electric  Switches. 
James  H.  Cary,  Springfield,  Mass.  Application 
filed  January  8,   1896. 

The  combination  includes  a  source  of  electrical  enerpy. 
suitable  conductors,  means  for  switching  in  a  predeter- 
mined amount  of  electrical  energy,  one  or  more  rotary 
electromagnetic  motors  in  the  circuit,  a  switch  ring  or 
equivalent  device  operated  by  the  electromagnetic  motor 
and  a  supplementary  or  derived  circuit  made  or  broken  at 
will  by  the  operation  of  the  switch  ring. 


NO.    607,921. 

607.918.  Crossover  for  Trolley  Systems.  Charles 
E.  Davis,  Chicago,  111.  Application  filed  No- 
vember 21,   1896. 

A  rigid  loop  to  which  the  ends  of  the  trolley-wire  are 
adapted  to  be  connected  so  as  to  leave  a  space  between 
them,  is  provided  with  engaging  pieces  adapted  to  be  con- 
nected with  supporting  wires,  a  bridge  piece  pivoted  to 
the  loop  and  provided  with  an  actuating  device  which 
normally  holds  it  open,  the  bridge  piece  projecting  above 
the  trolley  wire  in  the  path  of  the  trolley  wheel  so  as  to  be 
engaged  thereby  and  moved  in  the  plane  of  the  wire  so  as 
to  connect  the  two  ends  of  the  trolley  wire  and  form  a  sub- 
stantially continuous  pathway  for  the  trolley  wheel. 

607.919.  Electric  Tramway.  Alfredo  Diatto,  Turin, 
Ital}'.    Application   filed   December    i,    1896. 

An  electromagnet  having  a  yielding  or  flexible  connec- 
tion with  the  vehicle,  a  magnet  bar  made  flexible  to  adapt 
it  to  yield  to  irregularities  in  the  tracks,  and  means  for 
adjusting  the  magnet  and  bar  relatively  to  the  ground. 

607,921.  Electrical  Measuring  Instrument.  George 
K.  Elphinstone,  London,  and  Arthur  C.  Heap. 
Penn,  England.     Application  filed  May  13,  1898. 

The  combination  includes  the  electromagnet  core,  the 
primary  windings  disposed  thereon,  the  secondary  winding, 
a  pivoted  or  swinging  coil  mounted  between  the  poles  of 
the  core,  and  included  in  closed  circuit  with  the  secondary 
winding,  and  an  indicating  device  operated  by  the  swing- 
ing coil. 

^<>7,9^9-  Interior  Conduit.  Eric  E.  Erickson  and 
Frederick  W.  Erickson,  Boston,  Mass.  Appli- 
cation filed  June  3,  189S. 

The  principal  features  are  an  outlet  insulator  consisting 

of  an  internally  threaded  metal  member  composed  of  two 
rings  united  by  a  flange  or  web,  and  an  insulating  member 
fitting  over  the  ends  of  the  rings  and  into  the  channel  be- 
tween them,  and  extending  inwardly  from  the  end  of  the 
inner  ring. 

607,992.  Igniter  for  Gas  Engines.  Ralph  B.  Hain. 
Grand  Rapids,  Mich.  Application  filed  April 
8,  i8g6. 

One  electrode  is  fixed  and  the  other  movable  longi- 
tudinally toward  and  from  the  first.  A  spring  forms  part 
of  the  electric  circuit  and  bears  at  one  end  upon  the  outer 
end  of  the  movable  electrode,  the  spring  being  secured  to 
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a  fixed  part  of  the  engine  and  operating  to  press  the  mova- 
ble electrode  yieldingly  toward  the  fixed  electrode  and 
sliding  thereupon.  An  arm  is  pivoted  at  one  extremity  to 
a  fixed  part  of  the  engine  and  has  its  other  end  secured  to 
the  movable  electrode,  and  a  longitudinally  movable  rod 
engages  the  arm  between  the  pivot  thereof  and  the  movable 
electrode  and  operates  the  same  to  break  the  circuit. 

607,994.  Microphone.  Thomas  J.  Howell,  Lon- 
don, England.  Application  filed  January  3, 
1898. 

The  invention  comprises  a  honeycomb  disk  having  a 
series  of  cells,  the  front  diaphragm,  a  screw-down  cover  to- 
hold  the  diaphragm  in  place  in  front  of  the  honeycomb 
disk,  a  rear  plate  extending  across  the  series  of  cells  in  the 
disk  and  a  conducting  spring  for  forcing  the  rear  plate 
with  the  honeycomb  disk  forward  as  a  whole,  the  cells 
being  filled  with  carbon  granules. 

607,997.  Electrically  Self-propelling  Vehicle.  Louis 
Krieger,  Paris,  France.  Application  filed  March 
II,  1897.  Patented  in  France  January  22,  1S95; 
in   Germany  February  6,   1895. 

One  claim  is  for  tbe  combination  with  the  steering 
wheels,  of  an  independent  armature  connected  to  each 
wheel,  a  fixed  magnet  in  conjunction  with  each  armature,  a 
rheostat  having  independent  electrical  connections  to  each 
armature,  and  a  source  of  electrical  energy,  the  field- 
magnet  windings  and  the  rheostat  being  connected  in 
series  with  the  source  of  electrical  energy. 

608,013.  Reversing  Rheostat.  Imle  E.  Storey, 
Philadelphia,  Pa.  Application  filed  January  29, 
1898. 

In  a  motor  controller  there  is  tbe  combination  of  a  rotary 
shaft  carrying  a  crank  disk,  an  abutment  on  the  disk,  a 
toggle  lever  bearing  at  one  extremity  against  the  abutment 
and  pivoted  at  a  fixed  point  at  the  other  and  a  spring  con- 
nected to  the  toggle  joint. 

608,015.  Secondary  Battery.  Georg  Walter,  Stras- 
burg,  Germany.  Application  filed  August  19, 
1897. 

An  instrument  for  removing  detached  material  from 
storage  batteries,  consists  of  a  box-shaped  spatula  with  a 
handle,  and  with  ridges  extending  crosswise  of  the  box, 
the  rear  side  ot  the  box  being  closed  and  the  lower  end 
thereof  being  in  the  form  of  a  thin  flat  wall. 

608.076.  Electric  Telephone  System  for  Houses. 
Louis  Plant.  New  York,  N.  Y.  Application 
filed  September  9,  1S97. 

A  call  box  is  provided  with  contact  plates  for  the  call- 
bell  system,  and  a  cover  for  the  call  box  is  provided  with 
contact  plates  for  the  telephone  system,  a  spring-actuated 
push  spindle  is  guided  in  the  cover  of  the  box  and  is  pro- 
vided with  two  contact  arms  adapted  respectively  to  form 
contact  with  the  contact  plates  of  the  call-bell  system  in 
the  box  and  with  the  plates  of  the  telephone  system  on 
the  cover. 


NO.    608.104. 

608,088.  Insulated  Rail  Joint.  George  A.  Weber, 
New  York,  N.  Y.  Application  filed  Novem- 
ber 5.  1897. 

An  insulated  rail  joint,  comprising  a  rail  chair  for  sup- 
porting the  contiguous  ends  of  rail  sections,  having  a  bolt- 
supporting  plate  at  one  edge  thereof,  insulating  material 
between  the  ends  and  the  plate,  the  insulation  extending 
to  or  near  the  top  of  the  bolt-supporting  plate  and  con- 
forming to  the  angle  of  the  rail  chair,  insulated  blocks  on 
each  side  of  the  rail  sections,  a  bolt  or  bolts  extending 
through  the  insulating  blocks,  rail,  insulation  and  boit- 
supporting  plate,  and  an  insulation  for  the  end  of  the  bolt 


passing  through  the  bolt-supporting  plate  consisting  of  a 
metal  flanged  thimble,  a  bushing  or  insulation  between  the 
thimble  and  bolt  and  an  insulation  washer  on  the  bushing 
between  the  nut  and  flange  of  the  metal  thimble. 

608,104.  Electric  Sounding  Device  for  Ships.  John 
P.  Buckley,  New  Orleans,  La.  Application 
filed   December   11,    1897. 

A  sounder  is  projected  ahead  of  the  ship  and  is  sus- 
pended from  a  suitable  float  connected  with  an  alarm 
device,  a  shell  or  casing  containing  a  liquid  contact 
maker,  electric  wires  attached  to  the  float,  the  casing  and 
the  alarm  device  to  suspend  the  casing  without  giving  an 
alarm,  and  to  give  an  alarm  when  the  casing  is  not  sus- 
pended or  partially  so. 

608,109.  Electric  Light  for  Surgical  Purposes. 
Willard  E.  Dow,  Braintree,  Mass.  Application 
filed  March  26,  1897. 

A  reflector  is  provided  with  a  central  hollow  shank  ex- 
tending axially  at  its  rear,  an  electric  lamp  and  carrier 
rod  roovably  arranged  within  the  shank,  and  means  pro- 
vided to  clamp  them  in  adjustment. 


608.132.  Electrostatic  Measuring  Instrument.  John 
F.  Kelly,  Pittsfield,  Mass.  Application  filed 
April   14,   1898. 

A  system  of  magnetic  quadrants  is  so  airanged  as  to 
have  consequent  poles,  and  adapted  to  be  electrically  con- 
nected with  a  source  of  electrical  energy  and  surbstantially 
embedded  in  a  dielectric  to  prevent  creeping  of  the  charge, 
and  a  relatively  movable  vane  moving  within  the  mag- 
netic field  between  the  consequent  poles. 

608.133.  Means  for  Preventing  Stray  Magnetism 
in  Dynamo-electric  Machines.  John  F.  Kelly. 
Pittsfield,  Mass.    Application  filed  May  27,  1898. 

A  dynamo-electric  machine  having  an  energizing  coil  and 
a  magnetic  part  within  the  influence  of  tbe  coil,  in  which 
the  coil  sets  up  a  magneto-motive  force  in  combination 
with  a  coil  surrounding  the  part  and  adapted  to  produce 
therein  a  magneto-motive  force  which  neutralizes  and  pre- 
vents the  passage  through  the  pait  of  the  magnetic  flux 
produced  by  the  first  force. 

608.134.  Electrical  Circuit  Controller.  Robert  Lun- 
dell.  New  York,  N.  Y.  Application  filed  Feb- 
ruary I,   1898. 

A  normally  closed  electromagnetic  circuit  breaker,  a 
current  changing  device  and  a  translating  device  such  as 
an  electric  motor,  the  circuit  breaker  being  arranged  to 
momentarily  interrupt  the  current  supply  for  the  purpose 
of  preventing  arcing  at  the  current-changing  device. 

608.135.  Commutator  Brush-holder  for  Dynamo- 
electric  Machines.  Robert  Lundell,  New  York, 
N.    Y.     Application   filed   February   4,    189S. 

A  brush-holder  has  adjacent  brushes  rigidly  clamped 
against  conducting  pieces  or  blocks  which  permit  them  to 
abut  against  each  other,  the  conducting  blocks  in  turn 
being  securely  fastened  to  an  arm  or  stud  by  means  of  flex- 
ible springs. 

608,137.  Electric  Motor  for  Electrically  Propelled 
Vehicles.  Alexander  Siemens,  London,  Eng- 
land. Application  filed  November  18,  1897. 
Patented  in  England  January  27,   1892. 

The  claim  is  given;  In  an  electrometer  for  propelling  a 
vehicle,  the  combination  with  the  axle  having  an  armature 
■secured  thereon  and  rotating  therewith,  of  field  magnets 
located  above  said  armature,  pole  pieces  depending  from 
said  field  magnets  and  partly  surrounding  the  armature 
and  extending  in  a  plane  at  right  angles  thereto,  said  pole 
pieces  being  formed  in  two  parts  having  a  hinged  connec- 
tion, whereby  the  lower  portions  thereof  may  be  swung 
back  to  permit  the  body  of  the  vehicle,  with  the  magnets, 
to  be  raised  off  of  ihe  armature,  and  means  for  securing 
the  two  parts  of  the  pole  pieces  in  fixed  relation  to  each 
other. 
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The  Telegraph  at  the  Trans-Mississippi 
and  International  Exposition. 

To  those  who  are  iamiliar  with  the  iiistory  of  iht 
development  of  the  telegraph  in  this  country  the 
exhibit  of  the  Western  Union  Telegraph  company 
at  the  Trans-Mississippi  and  International  Exposi- 
tion is  particularly  interesting,  as  it  is  largely  his- 
torical and  educational,  and  is  intended  to  show 
I  he  successive  steps  that  mark  the  progress  of 
this  important  business  and  to  illustrate  the  present 
state  of  perfection  attained  in  the  art.  Crude  ap- 
paratus that  was  used  in  the  early  days  is  shown 
alongside  of  that  now  employed,  but  the  contrast 
thus   presented   is   no    greater   than   the   change   in 


two  of  the  clocks  which  have  become  familiar 
'liroughoiit  the  country  and  are  relied  upon  in  all 
large  cities  for  furnishing  standard  time.  The  ticker 
service  is  also  shown  in  operation. 

In  the  center  of  the  collection  of  instruments  is 
a  bust  of  Professor  Morse,  and  a  portrait  of  the 
celebrated  American  adorns  the  wall  which  forms 
the  background  for  this  view.  There  are  likenesses 
01  other'celebrities  of  the  telegraph  world,  including 
General  Eckert  and  Colonel  Clowry.  Some  his- 
torical views,  depicting  the  pioneer  work  of  the  com- 
pany in  extending  its  lines  through  scantily  settled 
parts  of  the  country,  and-a  number  of  early  messages 
of  great  historic  value  contribute  largely  to  the 
\alue  of  the  exhibit  for  the  student.     In  a  conspicu- 


expenses  of  maintaining  this  service  amounted  to 
$16,906,656.03.  divided  as  follows:  For  operating 
and  general  expenses,  $12,094,161,13;  rentals  of 
leased  lines,  $1,573,497-50;  maintenance  and  recon- 
struction of  lines,  $2,345,369.51;  taxes,  $690,204.98; 
equipment  of  offices  and  wires,  $203,422.91, 

According  to  tlie  statistician  of  the  company,  the 
average  toll  per  message  was  30.5  cents  and  the  av- 
erage cost  to  the  company  per  message  was  24,3 
cents.  As  compared  with  the  previous  year  the  busi- 
ness of  the  company  showed  a  decrease  of  608,760 
messages,  which  is  explained  by  the  general  depres- 
sion in  business  throughout  the  country.  During 
the  year,  however,  the  company  continued  to  extend 
its  lines  and   improve  the   service   in   every  respect. 
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the  methods  of  doing  business  and  the  increase  in 
the  volume  of  commercial  transactions  that  are  con- 
ducted through  the  agency  of  the  telegraph.  An 
excellent  view  of  the  booth  of  the  Western  Union 
Telegraph  company  in  the  Electricity  building  at 
Omaha  is  presented  on  this  page.  The  principal 
feature  of  this  display  is  the  collection  of  instruments 
arranged  on  tables  within  the  enclosure.  Many  of 
these  have  seen  service  in  the  days  when  telegraph 
offices  were  provided  with  none  of  the  conveniences 
of  the  present  time,  and  when  very  little  attention 
was  given  to  the  comfort  of  the  operators.  One 
of  these  instruments  particularly  commands  the  at- 
tention of  old-timers.  It  is  a  Hicks  repeater  of 
1858,  and  at  the  time  of  its  introduction  was  the 
wonder  of  the  telegraph  fraternity.  The  improved 
apparatus  of  the  same  class  is  also  shown,  together 
with  modern  instruments  for  all  kinds  of  work.  A 
special  feature  is  made  of  the  Western  Union  time, 
as  will  be  seen  by  reference  to  the  cut.  which  shows 


ous  position  is  shown  a  piece  of  submarine  cable 
which  is  one  of  the  most  highly  prized  of  Western 
Union  relics.  It  is  a  piece  of  the  first  Atlantic  cable 
uhich  was  laid  by  Cyrus  W.  Field  40  years  ago.  and 
over  which  the  first  telegraphic  message  between  the 
old  and  new  worlds  was  flashed.  At  the  present 
time  this  relic  is  particularly  interesting  on  account 
of  the  attention  that  has  been  given  the  subject  of 
submarine  cables  since  the  beginning  of  the  war 
with  Spain.  A  map  of  the  cable  connections  of  the 
Western  Union  company  shows  the  facilities  en- 
joyed by  the  telegraph  companies  of  the  present 
time  and  does  more  to  impress  the  visitor  with  a 
sense  of  the  immensity  of  the  business  than  any- 
thing else  that  is  shown.  Just  now  the  Western 
Union  Telegraph  company  operates  190,614  miles 
of  pole  and  cable  lines,  including  841,002  miles  of 
wire.  It  has  21,769  offices  in  the  United  States  and 
last  year  it  handled  58.151.6S4  messages  and  received 
in  compensation  for  this  service  $22,638,859.16.    The 


There  were  44  new  offices  opened,  696  miles  of  new- 
pole  lines  built  and  14,073  miles  of  v.'ire  added  to 
that  already  operated  by  the  company.  The  cost 
of  these  improvements  was  $449,747.07.  The  rap- 
idity of  the  growth  of  the  business  may  be  appreci- 
ated when  it  is  understood  that  in  30  years  the 
value  of  the  property,  the  volume  of  business  and 
the  number  of  miles  of  wire  operated  have  increased 
tenfold,  while  the  average  tolls  and  average  expense 
computed  on  the  number  of  messages  handled  have 
decreased  70  per  cent,  and  55  per  cent,  respectively. 
It  may  be  added  the  American  telegraph  service  is 
the  most  comprehensive  in  the  world  and  has  served 
as  a  model  for  the  systems  employed  in  other  coun- 
tries. 

It  was  deemed  advisable  in  connection  with  the 
Omaha  exposition  to  illustrate  the  practical  opera- 
tion of  an  American  telegraph  plant,  equipped  with 
modern  apparatus,  and  showing  the  best  practice 
in  the  art  to-day.  but  it  was  realized  that  a  working 
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exhibit  of  this  character  could  not  be  maintained 
at  the  exposition  and  it  was  determined  to  have 
merely  the  historical  section  represented  at  the 
booth.  An  excellent  idea  of  the  methods  employed 
in  the  management  of  an  up-to-date  telegraph  ofSce 
may  be  gained  by  an  inspection  of  the  plant  at 
Omaha,  which  in  reality  forms  a  part  of  the  West- 
ern   Union    company's    display.     Everything  about 


third  district  of  the  western  division,  a  territory 
extending  west  as  far  as  Ogden  and  taking  in  a 
large  number  of  states  and  territories.  Colonel  J.  J. 
Dickey  is  superintendent  of  the  district  and  C.  B. 
Horton  assistant  superintendent.  W.  W.  Umsted 
is  manager  for  Omaha  and  South  Omaha,  and  J.  P. 
Barnhart  is  the  chief  operator.  The  Western  Uiiion 
company  maintains  16  branch  offices  in  Omaha, eight 
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the  company's  headquarters  conveys  an  idea  of  sub- 
stantialit3^  The  receiving  office,  which  is  shown 
ill  Fig.  2,  is  a  commodious  apartment  having  a  tile 
floor,  mahogany  counter  and  writing  desks,  hand- 
some furniture  and  nicely  ornamented  walls  and 
ceiling.  A  return  system  of  pneumatic  tubes  con- 
nects the  business  office  with  the  operating  room  on 
the  fifth  floor,  and  everything  possible  is  done  to  fa- 
cilitate the  rapid  handling  of  business.     It   is  said 


on  the  exposition  grounds  and  eight  in  South  Omaha, 
the  great  packing-house  center.  These  branches 
are  all  under  the  direction  of  the  Omaha  main  office, 
which  does  not,  however,  include  Council  Bluffs. 
The  Omaha  oitice  handles  about  15,000  messages 
a  day.  It  is  estimated  that  these  messages,  count- 
ing everything,  average  40  words  each,  m.aking 
about  6oo,oco  words  handled  daily.  About  ico  oper- 
ators  are   employed   to   transact   this   business,    the 
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of  the  Omaha  office  that  it  was  the  first  to  equip 
its  messengers  with  bicycles,  which  was  done  in 
the  summer  of  1893,  and  has  since  been  continued 
with  increasing   satisfaction. 

The  importance  of  Omaha  as  a  distributing  cen- 
ter for  telegraph  business  is  constantly  increasing, 
and  it  is  expected  that  the  improvement  in  the  con- 
dition of  the  great  Trans-Mississippi  section  will  bt 
marked  by  a  corresponding  expansion  in  the  tele 
graph  business.     Omaha  is  the  headquarters  for  tl 


entire  force  of  the  company  including  over  200  em- 
ployes of  all  classes.  The  operators  use  typewriters 
in  copying  messages.  The  operating  room,  which 
has  just  been  newly  fitted  up,  contains  5.000  square 
feet — the  entire  upper  floor  of  the  building — and 
overlooks  the  city  and  surrounding  country  in  three 
directions.  The  ceiling  is  high  and  the  rooni 
learly  square,  making  the  quarters  particularly  at- 
tractive. A  view  of  this  room  is  presented  in  Fig. 
3.     At  the  end  of  the  room  is  the  switchboard,  to 


which  all  the  wires  are  brought.  There  are  160  wires 
entering  the  building.  The  operating  room  of  the 
main  office  is  equipped  with  132  single  sets,  17 
quadruplex  sets,  nine  duplex  sets,  one  Wheatstone 
repeater,  eight  hall-sets,  three  sets  of  Millikan  re- 
peaters, 14  time  repeaters  and  three  double-loop  re- 
peaters. A  first-class  ticker  service  is  maintained, 
and  stock  quotations  are  received  direct  from  New 
York.  The  time-service  department  is  an  important 
one,  over  100  self-winding  synchronizing  clocks  be- 
ing in  service  in  the  business  houses  of  the  city  of 
Omaha. 

Current  for  the  operation  of  these  lines  is  fur- 
nished from  the  power  equipment  illustrated  in  Fig. 
4,  which,  more  than  anything  else,  indicates  the 
great  advancement  that  has  been  made  in  modern 
telegraphy.  The  most  conspicuous  feature  of  the 
installation  is  the  15  horse  power  motor-dynamo 
set,  manufactured  by  the  General  Electric  company 
for  this  class  of  service.  Alternating  current  is  sup- 
plied to  this  equipment  from  the  service  mains  of  the 
Thomson-Houston  Electric  Light  company  of 
Omaha  and  is  transformed  into  direct  current  and 
delivered  to  the  small  motor-dynamo  sets,  which 
were  furnished  by  the  Crocker- Wheeler  Electric 
company  of  New  York.  This  outfit  comprise; 
two  seven-volt  53-ampere  machines,  two  24-volt 
33-ampere  machines,  three  8s-volt  4.4-ampere 
machines,  three  170-volt  4.7-ampere  machines,  three 
255-volt  1.5-ampere  machines  and  three  340-volt  2.4- 
ampere  machines,  all  compound-wound  and  admit- 
ting of  many  combinations.  This  plant  was  in- 
stalled at  a  cost  of  $12,000.  which  includes  construc- 
tion, material  and  apparatus,  as  well  as  the  labor 
and  expense  attending  the  transformation.  It  sup- 
planted 11.000  cells  of  Callaud  battery,  and  it  is 
estimated  that  a  considerable  saving  was  effected  by 
the  change,  as  the  yearly  expense  of  maintenance 
and  replacement  is  about  80  cents  to  $1  per  cell. 
The  cost  of  maintenance  and  operation  of  the  pres- 
ent dynamo  plant  will  not  be  half  the  cost  of  main- 
tenance of  the  battery.  Of  course  the  material 
used  in  making  up  the  old  battery,  including  glass 
jars,  was  shipped  to  other  points  where  it  could 
be  used  to  advantage.  As  already  mentioned,  the 
company  gets  current  for  the  operation  of  the  dy- 
namo plant  from  the  central  station  of  the  Thom- 
son-Houston Electric  Light  company,  and  it  has 
a  reserve  source  of  supply  from  the  Millard  Hotel 
and  the  Omaha  Bee  plants.  Direct  112-voIt  current 
can  be  procured  from  both  of  these  points,  and  this 
can  be  used  in  case  of  emergency  or  when,  for  any 
purpose  the  company  wishes  to  stop  the  large  trans- 
former. A  cons  ant  supply  of  current  is  thus  guar- 
anteed under  all  conditions. 

This  plant  has  been  greatly  admired  by  visitors 
to  the  Omaha  exposition,  and  it  mav  be  taken  as 
fairly  representative  of  the  highest  type  of  equip- 
ment developed  by  the  Western  Union  companv. 
During  the  recent  general  meeting  of  the  .-^merica'n 
Inslitute  of  Electrical  Engineers  at  Omaha  the 
members  inspected  the  equipment  critically  and 
complimented  Superintendent  Dickev  and  Manager 
Umsted  upon  their  success  in  the  'equipment  and 
management  of  the  office. 

COMMUNICATION. 

Calculation   of  the  Joint  Resistance  of 
Conductors. 

To  the  Editor  of  the  Western  Electrician; 

I  recently  saw  in  an  old  copy  of  the  American 
Electrician  a  rule  for  the  calculation  of  the  joint 
resistance  of  line  conductors  which  is  correct,  but 
longer  and  more  cumbersome  than  a  method  which 
I  wish  to  suggest  to  your  readers.  The  rule  given 
IS  as  follows:  Multiply  all  the  resistances  together; 
divide  this  product  by  each  resistance  in  turn;  add 
the  quotients  thus  obtained,  and  divide  the  product 
of  all  the  resistances  by  the  sum  of  the  quotients; 
the  result  will  be  the  joint  resistance  of  the  lines. 

Suppose  that  of  three  lines  connected  in  parallel 
the    resistances    are:     C  =  5    ohms,    D  =  10    ohms, 
F.  =15  ohms.     The  example  would  work  out  thus; 
5  X  10  X  15  =  750  ohms  (product  of  all  resistances). 

750  -H    5  =  ISO 

750  -H  10  =    75 

750  -MS  =    so 


275  (the  sum  of  the  quoients). 
750-^275  =  2.8  ohms  (nearly),  the  joint  resistance. 
My  rule  is  simpler,  I  think,  and  will  apply  to  any 
number  of  lines  with  entire  accuracy.  Taking  the 
reciprocals  of  the  given  resistances  I  add  them  to- 
gether. The  reciprocal  of  the  fraction  thus  obtained, 
reduced  to  the  proper  terms,  is  the  joint  resistance 
sought.  Thus,  taking  C  =  5  ohms,  D  =  10  ohms 
and   E  ^  15  ohms,  as  before,   we  have: 

h  +  iV  +  ^  =  «. 

The  reciprocal  ofJJ=i5=2.8  ohms  (nearly)  as  the 
joint  resistance. 

I  have  found  this  to  be  the  best  and  quickest  way 
to  work  out  joint  resistances. 

HARRY  S.   ROSS. 

Chicago,  August  7,   1S9S. 


In  Wilbur,  Wash.,  an  ordinance  has  been  passed 
by  the  council  granting  to  the  Inland  Telephone  and 
Telegraph  company  the  right  to  erect  and  maintain 
poles,  wires,  etc.,  and  to  lay  underground  wires  for 
transmission  of  electricity  for  telephone  and  tele- 
graph purposes  along  the  streets  in  Wilbur. 
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General  Distribution    from  Central  Sta- 
tions by  Direct  Currents.' 

Bv  Louis  A.   Ferguson. 

The  subject  of  central-station  distriljution  by  di- 
rect cnrrents  is  one  which  is  so  familiar  to  many 
of  you  that  I  hesitated  when  asked  to  write  this 
paper,  feeling  that  it  would  be  difftcult  to  present 
to  you  any  new  thoughts  or  experiences,  so  I  trust 
ynu  will  pardon  me  if  in  the  attempt  to  precipitate 
discussion  and  bring  to  the  attention  of  the  meet- 
ing the  ideas  and  experiences  of  others,  which  is 
after  all  the  object  of  my  paper,  I  may  go  over 
ground  pr-eviously  explored. 

Nor  do  I  wish  to  be  construed  as  advocating 
blindly  the  genera!  use  of  direct  currents  under  all 
conditions,  for  both  transmission  and  distribution 
of  electricity  for  lighting  and  power  purposes  in 
cilics  and  towns.  The  records  will  clearly  show, 
1  think,  that  the  writer  was  the  first  of  the  so-called 
Kdison   central-station  men,    who   have   represented 
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within  one  mile  of  the  electrical  center  of  the  dis- 
trict, and  alternating  current  for  transmission  to 
snh-stations  located  at  the  electrical  centers  of  dis- 
tricts more  remote  from  the  main  generating  sta- 
tion. In  some  cities  water  for  condensing  purposes 
may  not  be  easily  obtainable  within  a  distance  of. 
one  mile,  and  the  location  is  then  merely  a  question 
of  total  cost  of  land,  building  and  transmission 
lines  to  the  various  distributing  stations,  proper 
consideration  being  given,  of  course,  to  the  limita- 
tions of  line  voltage  and  insulation. 

In  order  to  show  the  workings  of  the  first-men- 
tioned type  of  modern  direct-current  central-station 
systems.  I  will  explain  in  a  general  way  the  method 
of  distribution  employed  in  the  system  of  the  Chi- 
cago Edison  company,  which  I  think  fairly  repre- 
sents the  latest  development  in  direct-current  dis- 
tribution, and  leave  the  explanations  of  the  methods 
of  direct-current  distribution  in  other  cities  to  the 
representatives  of  the  companies  operating  them. 

The    system    of    distribution   is    a    solid    network 
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The  total  low-lcnsion  direct-current  kilowatt- 
hours  output  for  ihc  stations  for  the  fiscal  year  of 
1897  was    15,255,466,   divided   as   follows: 

Yearly 

Maziriiuin  average 

LoW'toosion     Per  ccnl.     station  station 

kilowatt-hours,  of  total.     voltaKe.  voliaite. 

Station  No.  i       11.335.61t*          74  3            149.0  126.2 

Station  No.  5 2,3U.473            iS-Z             142.5  129.6 

Station  No,  2 8o8,ij8             5.3             125.0  iig  o 

Station  No.  4 797. 2'7             5.2             123.5  120. 1 

i5.255.4W>  lOfJ.O 

The  pressure  at  the  feeder  ends  throu'^hout  the 
system  is  maintained  at  115  volts  on  each  side  of 
the  three-wire  system.  Although  the  maximum  sta- 
tion pressure  is  149  volts,  the  average  pressure  of  all 
stations  for  the  year  is  126.2  volts,  giving  an  aver- 
age loss  of  pressure  of  11.2  volts,  or  8.8  per  cent., 
whicii  means  ail  average  yearly  efftciency  of  dis- 
tribution of  91.2  per  cent,  from  the  station  switch- 
boards  to    the    customer's    meter. 


■IIL4-aVHllJ>&.l>ll 


FIG.   4.       THE  TELEGRAPH  .-\T  THE  TRANS-MISSISSIFPI  AND  INTERNATIONAL  EXPOSITION. POWER  PLANT  AT  THE  WESTERN  UNION  TELEGRAPH  COMPANY  S  HEADQUARTERS  IN  OMAHA. 

the  direct-current  idea  in  central-station  lighting,  of  underground  conductors  on  the  three-wire  sys-  The  center  of  distribution  in  the  business  district 
lo  advocate  the  introduction  of  the  alternating  cur-  tern,  extending  from  North  avenue  to  Thirty-ninth  of  the  city  is  at  Adams  street,  between  Clark  and 
rent  as  a  means  of  effecting  important  economies  street,  a  distance  of  six  miles  north  and  south,  and  La  Salle  streets.  Station  No.  i,  which,  as  has  been 
in  operating  direct-current  distribution  systems,  and  from  Lake  Michigan  to  Blue  Island  avenue,  a  dis-  shown,  furnishes  74.3  per  cent,  of  ihe  total  low- 
also  vastly  extending  the  field  of  operation,  which,  tance  of  one  and  one-half  miles  east  and  west.  The  tension  output,  is  located  on  the  Chicago  River,  at 
despite  distinct  advantages,  without  this  combina-  entire  network  is  continuous  from  end  to  end,  and  Harrison  street,  3.340  feet  distant  from  the  center 
tion  might  have  remained  limited  to  a  compara-  is  supplied  at  present  from  four  central  stations.  of  distribution  at  Adams  street.  Station  No.  5, 
tively  small  and  closely  populated   area.  all   connected  in  parallel   through  the  network  and  which  furnishes  15  per  cent,  of  the  total  low-tension 

The  general  design  of  the  modern  direct-current  each  feeding  into  it.  The  two  large  stations  located  output,  is  located  on  the  Chicago  River  at  Wash- 
central  station  and  its  equipment  has  been  fairly  at  Harrison  street  and  Washington  street,  on  the  ington  street,  and  is  4,500  feet  from  station  No.  i, 
well  established  within  the  last  five  years,  and  Chicago  River,  and  known  as  stations  No.  i  and  and  3,000  feet  from  the  Adams  street  sub-station, 
while  it  was  originally  the  custom  to  erect  the  gen-  No.  5  respectively,  are  condensing  plants,  while  These  two  stations  furnish  all  the  low-tension 
crating  stations  as  nearly  as  possible  in  the  elec-  the  stations  on  the  North  and  South  Sides,  located  at  output  for  the  district  bounded  by  the  river  on  the 
trical  center  of  the  city  or  town,  it  is  now  generally  North  Clark  and  Oak  streets  and  Wabash  avenue  north,  Harmon  court  (approximately)  on  the  south, 
conceded  that  direct  current  may  be  more  econom-  and  Twenty-seventh  street,  known  as  stations  No.  Lake  Michigan  on  the  east  and  the  river  on  the  west, 
ically  distributed  from  a  condensing  station  situated  4  and  No.  2  resepctively,  are  non-condensing.  (The  They  also  furnish  all  the  energy  for  the  entire  low- 
e\en  a  mile  distant  from  the  electrical  center  districts,  with  the  location  of  the  several  plants,  are  tension  system  of  the  city  during  the  hours  from 
than  from  a  non-condensing  station  located  indicated  in  Fig.  i.)  midnight  until  dusk  the  following  afternoon,  and 
at  the  electrical  center  of  the  city.  It  has  been  The  total  current  furnished  to  the  network  at  a  portion  of  the  output  of  districts  No.  2  and  No. 
further  demonstrated  that  the  former  practice  of  the  time  of  maximum  load  of  the  system  in  the  /|  from  dusk  until  midnight  daily,  and  ultimatly 
I'uilding  many  central  generating  stations  in  vari-  winter  of  1897  was  50.730  amperes,  and  is  divided  they  will  furnish  all  of  the  output  of  the  territories 
ous  centers  of  distribution  in  cities  is  to  be  sup-  as  follows:  Percent.  mentioned  and  all  of  the  energ^^  required  for  al- 
planted  by  the  use  of  one  or  two  large  condensing  .  Amperes.  oi  total.  ternating  transmission  lines  into  the  outlying  dis- 
slations   generating    direct    current   for    distribution  stItiCS  Na  5'.".'.'.!.""..;.''/."'.;.''."..';'.".".;.'."".!;".".^7.6S                is^o  tricts  of  the  city  and  its  suburbs. 

throughout  the   business   district,    if  the    station   be  Station  No.  2.''.'!!'..".".'!!.'.'.'.".'.;.".' ..3-400                 5.7  The  load  curves  "A,"  shown  in  Fig.  2,  indicate  the 

- — — — — — — —     — -—     ~~T— —  Station  No.  4 ■  '^■^^°                 ^"^  amperes    furnished    in    district    No.    i     by    stations 

I.     Read    before  the  National  Electric    Light  association,  at                                                                                          ^.    ^  ,   ,,              1                n  1                         -  ■  "J     ^i-t"- ^"^ 

Chicago  Junes    1898                                                                                                                                                50.730              100.00  No.  I  ana  No.  5.  the  small  lower  curve  representmg 
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liiat  delivered  by  station  No.  5,  tlie  lower  large 
curve  showing  that  delivered  by  station  No.  i,  and 
the  upper  curve  representing  the  total  amperes  deliv- 
ered to   district   No.    I. 

The  distribution  of  current  from  these  two  sta- 
tions to  the  underground  network  is  as  follows: 

From  station  No.  I  to  the  Adams  street  sub- 
station is  laid  an  immense  trunk  line,  known  as  the 
Adams  street  trunk  line,  having  a  total  cross-sec- 
tional area  of  66,000,000  circular  mils,  28,500,000 
circular  mils  being  ordinarily  connected  on  the  posi- 
tive and  negative  sides  and  9,000,000  circular  mils 
in  the  neutral.  The  length  of  this  trunk  line  is 
3,340  feet,  and  is  made  up  of  15  special  Edison  tubes, 
each  3,000,000  circular  mils  area,  laid  directly  in 
the  ground,  and  14  1,500,000  circular  mils  stranded 
rubber-insulated,  lead-covered  and  juted  cables 
drawn  into  cement-lined  iron  ducts.  The  trunk  line 
on  leaving  station  No.  i  goes  down  a  shaft  60  feet, 
thence  through  a  brick  tunnel  built  especially  for 
it  in  the  river  bed  to  the  east  side,  where  it  rises 
again  in  another  shaft  60  feet  into  the  tunnel  house, 
where  a  small  switchboard  is  located.  The  portion 
of  the  trunk  line  in  the  shafts  and  tunnel,  which 
is  430  feet  in  length,  is  made  up  entirely  of  cables; 
of  these  45  are  1,000,000  circular  mils  Siemens  jute- 
insulated,  and  14  are  1,500,000  circular  mils  Gen- 
eral Electric  rubber-insulated,  leaded,  asphalted  and 
iron-armored  submarine  cables,  each  supported  on 
iron  racks.  Where  the  cables  hang  vertically  in 
the  shaft,  the  cable  is  supported  by  the  iron- 
armored  sheathing  clasped  between  iron  plates  on 
a  heavy  cast-iron  ring.  The  copper  conductors 
thus  hang-  in  a  sort  of  basket,  the  strain  being  dis- 
tributed throughout  the  length  of  the  cable.  At 
the  tunnel  house  the  45  Siemens  1,000,000  circular 
mils  cables  connect  with  15  3,000,000  circular  mils 
single-pole  Edison  feeder  tubes,  and  together  with 
the    14   1.500,000   circular  mils   cables  are    mounted 


Eldredge  court  and  State  street,  is  4.8co  feet  in  length 
and  carries  with  maximum  station  pressure  620 
amperes  on  each  side.  The  supplying  of  district 
No.  I  by  station  No.  5  is  done  in  much  the  same 
manner  as  that  just  described  by  the  two  feeders 
from   station    No.    I    into   the   southern   portion    of 
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FIG.    I.      GENERAL  DISTRIBUTION  FROM  CENTRAL  STATIONS 
BY    DIRECT    CURRENTS. 

the  district.  From  station  No.  5  eight  feeders, 
varying  in  size  from  400,000  circular  mils  to  1,000,- 
000  circular  mils,  and  in  length  from  2,175  feet  to 
4.445  feet,  terminating  at  different  points  in  the 
northern  section  of  district  No.  i,  deliver  a  total 
of  7,600  amperes  at  maximum  station  pressure  of 
140  volts,  the  amount  of  current  furnished  during 
the   run   being  only   enough   to   maintain    standard 


bus  in  station  No.  5  and  allowing  it  to  take  a  small 
current  and  deliver  it  to  station  No.  4  switchboard, 
thus  relieving  the  network  between  districts  No. 
I  and  No.  4  of  some  of  the  work.  Between  the 
hours  of  midnight  and  eight  o'clock  in  the  morning 
there  is  only  one  low-tension  direct-current  gen- 
erating station  operating  (station  No.  i),  supplying 
direct  current  to  district  No.  I,  and  through  the 
network  to  district  No.  4. 

District  No.  2  is  supplied  from  station  No.  i  by 
means  of  a  converse  rotary  transformer,  connected 
to  the  250-volt  direct-current  bus-bars,  converting  to 
three-phase  alternating  current  at  about  160  volts. 
By  means  of  step-up  transformers  this  is  raised 
10  4,500  volts,  and  at  this  pressure  the  energy  is 
transmitted  by  three-phase  underground  transmis- 
sion line  to  station  No.  2,  where  it  is  reduced  by 
step-down  transformers  to  about  So  volts  and  con- 
\erted  by  means  of  rotary-current  transformers  to 
dnect  current  at  about  115  volts. 

For  the  permanent  conversion  of  station  No.  2 
into  a  sub-station  a  pair  of  special  200-kilowatt  gen- 
erators are  being  installed,  directly  coupled  to  the 
existing  600  horse  power  triple-expansion  engines 
in  station  No.  i.  Each  generator  is  provided  with 
a  commutator  and  a  set  of  three  collector  rings  and 
is  designed  to  deliver  from  the  same  armature  di- 
rect currents  and  three-phase  alternating  currents, 
the  direct-current  sides  of  each  pair  of  machines 
being  connected  in  series  to  form  a  three-wire  unit, 
and  the  alternating-current  sides,  after  passing 
through  transformers  stepping  up  to  4,500  volts, 
being  connected  in  multiple.  The  alternating  cur- 
rent from  these  machines  will  be  taken  to  supply 
the  transmission  line  to  station  No.  2,  and  the  bal- 
ance of  the  capacity  of  the  machines  will  be  deliv- 
ered directly  into  the  main  direct-current  bus-bar 
of  station  No.  i,  thus  keeping  the  unit  operating 
at  full  load  and  maximum  efficiency  during  its  run. 
The  peak  of  the  load  in  district  No.  2  arrives  later 
than  the  peak  of  district  No.   i,  so  that  the  same 
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on  racks  in  a  large  subway,  into  which  the  duct 
line  enters  about  200  feet  east  of  the  tunnel  house. 
At  intervals  of  about  500  feet  manholes  are  built 
in  the  Edison  tube  portion  as  well  as  in  the  conduit 
portion  of  the  trunk  line,  thus  affording  a  quick 
means  of  locating  low-insulation  points  as  they 
develop.  Each  of  the  tubes  and  cables  is  provided 
with  an  amperemeter  at  station  No.  i,  and  with 
switches  at  both  ends,  so  that  they  may  be  com- 
pletely disconnected  from  the  system  in  case  of 
trouble.  Two  of  the  3,000,000  circular  mils  tubes 
are  provided  with  throw-over  switches  and  arranged 
so  that  they  may  be  quickly  connected  either  to 
the  positive  or  neutral  or  negative  or  neutral 
at  will.  All  of  the  cables  are  provided  with 
throw-over  switches  on  both  ends,  so  that  they 
may  be  operated  either  as  positive  or  negative 
at  will,  thus  providing  for  any  possible  con- 
tingency that  may  arise.  At  the  Adams  street 
sub-station  the  trunk  line  feeds  into  the  main  bus- 
bar in  the  distribution  room,  and  from  the  switch- 
board 42  feeders  radiate  to  various  points  in  the 
business  district,  ranging  in  size  from  250,000  cir- 
cular mils  to  1,000,000  circular  mils,  and  in  length 
from  290  feet  to  2.831  feet,  the  average  size  being 
485,000  circular  mils  and  the  average  length  of 
feeder  1,373  f^^t. 

The  maximum  current  in  amperes  carried  over 
the  trunk  line  and  distributed  from  the  Adams 
street  sub-station  last  December  was  34,400  am- 
peres, the  maximum  loss  of  pressure  on  the  trunk 
line  being  12.4  per  cent.,  and  to  the  customer's 
meter  22.8  per  cent.,  the  distance  to  farthest  feeder 
end  being  6,171  feet.  In  addition  to  the  current 
furnished  to  the  trunk  line,  station  No.  i  also  de- 
livers from  its  main  bus-bar  current  to  the  two 
1,000,000  circular  mil  feeders  which  feed  into  two 
points  in  the  southern  portion  of  the  business  dis- 
trict. One  of  these  feeders,  terminating  at  Wabash 
avenue  and  Harrison  street,  is  3,800  feet  in  length 
and  carries  with  maximum  station  pressure  780 
amperes   on    each    side,    the    other,    terminating   at 


system  pressure  at  the  feeder  ends,  the  curve  of  sta- 
tion voltage  following  very  closely  that  of  station 
No.   I. 

Station  No.  2.  which  is  now  really  a  rotary  trans- 
former sub-station,  is  17,500  feet  from  station  No, 
I,  and  14,300  from  Adams  street  sub-station.  The 
load  diagram  "B"  (Fig.  3)  shows  the  amperes  de- 
livered to  district  No.  2,  the  cross-hatched  portion 
representing  the  current  furnished  through  the 
rotary  transformers  and  the  unshaded  portion  rep- 
resenting the  current  furnished  by  the  dynamos  in 
station  No.  2,  the  dynamos  and  rotary  transformers 
operating  in  parallel  on  the  three-wire  system. 
The  upper  curve  shows  the  total  amperes  delivered 
to  district  No.  2. 

Station  No.  4.  which  now  operates  only  from  dusk 
till  midnight,  and  will  later  become  a  sub-station, 
is  11,500  feet  from  station  No.  i,  9,000  feet  from 
station  No.  5_.  and  S,ooo  feet  from  Adams  street  sub- 
station. The  load  diagram  "C  (Fig.  4)  shows  the 
amperes  delivered  to  district  No.  4.  The  portion 
op  the  curve  from  midnight  until  3:30  p.  m.  on  the 
winter  day  and  until  6:30  p.  m.  on  the  summer  day 
is  furnished  from  district  No.  i  through  the  inter- 
connected underground  network,  the  district 
No.  4  being,  during  these  hours,  merely  an  ex- 
tension of  district  No.  I,  and  having  no  distinct 
supply  delivered  through  its  own  switchboard. 
From  dusk  till  midnight  the  generating  plant  in 
station  No.  4  is  operated,  and  the  current  is  de- 
livered as  shown  by  the  next  to  the  highest  curve 
on  the  diagram,  the  low  curve  marked  No.  5  rep- 
resenting the  amperes  furnished  by  station  No.  5 
to  district  No.  4  over  a  direct-current  tie  line  be- 
tween the  switchboards  of  the  two  stations.  The 
tie  line  is  made  up  from  one  feeder  running  out  of 
station  No.  5.  originally  feeding  into  district  No. 
I  and  now  connecting  by  means  of  river  cables 
with  a  feeder  out  of  station  No.  4,  \vhich  formerly 
fed  into  the  district  at  a  southern  point.  This  tie 
line  is  also  used  on  dark  days  to  keep  up  the  pres- 
sure in  district  No.  4  by  connecting  onto  the  main 


investment  in  steam  and  electrical  machinery  may 
be  employed  to  take  care  of  a  portion  of  the  peak 
in  both  districts,  these  special  generators  constitut- 
ing a  reserve  or  surplus  for  the  direct-current  equip- 
ment of  station  No.   i. 

Lest  I  might  wander  from  the  subject  of  the  paper, 
I  shall  not  now  dwell  further  upon  the  question  of 
transmission  of  energy  by  alternating  currents,  al- 
though it  plays  an  exceedingly  important  part  in 
the  distribution  of  electricity  by  the  Chicago  Edi- 
son company. 

Uniformity  of  pressure  throughout  an  incandes- 
cent electric-lighting  system  is  absolutely  essential 
to  commercial  success.  To  accomplish  this  differ- 
ent methods  have  been  proposed  at  different  times. 
It  often  happens  that  the  original  plan  of  distribu- 
tion, laid  out  by  the  constructing  engineer,  does  not 
meet  the  requirements,  after  several  years'  growth 
of  the  business,  for  in  all  cities  lighting  business 
may  localize  at  certain  special  points,  and  so  de- 
mand a  remodeling  of  the  existing  system  of  con- 
ductors, or  require  some  means  of  correcting  far 
the  inequalities  of  pressure  that  are  due  to  the 
unevenly  distributed  load. 

In  the  Edison  systems  built  prior  to  1S90,  jt  was 
customary  to  introduce  in  series  with  each  feeder 
a  resistance  box  with  capacity  to  carry  the  entire 
current  of  the  feeder  and  of  resistance  much  greater 
than  that  of  the  feeder  itself.  The  resistance  box 
is  commonly  known  as  a  feeder  equalizer.  From 
the  end  of  each  feeder  where  it  connected  with  the 
mains,  a  set  of  pressure  wires  was  run  back  to  the 
station  and  there  connected  to  pressure  indicators. 
The  method  of  regulating  was  to  designate  the 
feeder  supplying  the  most  important  district  in  the 
system  the  standard  feeder,  and  to  keep  its  pressure 
constant,  say,  no  volts.  Each  pressure  indicator 
of  the  other  feeders  w^as  differentially  wound,  so 
as  to  receive  the  pressure  of  the  standard  feeder  as 
w^ell  as  the  pressure  of  its  own  feeder.  When  there 
was  any  difference  of  pressure  between  the  standard 
feeder  and  a  given  feeder,  the  latter's  indicator  needle 
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would  deflect  to  one  side  or  the  other,  according  as 
the  pressure  on  that  feeder  was  higher  or  lower 
tlian  the  standard,  and  if  the  equal  of  the  standard, 
tlie  indicating  needle  would  stand  in  the  center.  If, 
then,  any  indicator  showed  that  its  feeder  was  low 
in  pressure,  some  resistance  would  be  cut  out  of  its 
feeder  equalizer,  and,  the  resistance  diminishing, 
the  volts  loss  on  the  feeder  would  then  become  less, 
and  thus  the  feeder  could  be  brought  to  the  same 
pressure  as  the  standard.  If  the  pressure  of  the 
feeder  were  high,  the  operation  would  be  the  re- 
verse. 

With  this  method  of  regulation,  the  entire  output 
of  the  station  must  be  at  such  pressure  at  the  sta- 
tion switchboard  as  will  permit  the  delivery  ot  the 
correct  pressure  at  the  end  of  that  feeder,  the  prod- 
uct of  whose  load  and  resistance  is  greatest  in  the 
system.  There  are  some  large  stations  in  America 
operating  to-day  on  this  plan  of  regulation,  not- 
withstanding that  it  is  an  expensive  and  trouble- 
some one.  Another  method  of  regulating,  which 
may  be  employed  where  the  load  is  fairly  well  dis- 
tributed, is  by  cutting  out  the  feeders  which  arc 
high  and  forcing  the  current  to  travel  through 
the  remaining  feeders  and  the  mains,  thus  increasing 
thb  fall  of  pressure  to  the  end  of  the  feeders  which 
were  formerly   high. 

The  only  economical  and  safe  way  to  regulate  in 
a  city  where  the  distances  are  not  abnormally  great, 
and  where  the  load  is  fairly  well  distributed,  is  to 
so  design  the  conducting  system  that  it  w^ill  be  self- 
regulating,  that  is,  so  that  it  will  require  no  change 
of  the  resistance  of  feeders  or  anything  of  the  kind. 

A  good  conducting  system  should  have  an  ample 
number  of  feeders  reasonably  close  together,  and 
the  connecting  mains  should  be  of  generous  cross- 
sectional  area. 

A  valuable  adjunct  to  a  station,  where  there  are 
one  or  two  straggling  feeders  of  great  length  so 
located  that  they  cannot  be  interconnected  with  the 
general  system  so  that  they  may  be  benefited  by 
such  connection,  is  what  is  known  among  the  Edi- 
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as  giving  the  best  cflficicncy  and  assuring  reliability 
of  service  throughout  the  system. 

With  the   method   proposed,   in   case  of  accident 
to  any  one  station,  either  by  lire  or  lack  of  water 
supply,  the  whole  system  will  not  be  shut  down,  but 
each  station  will  take  its  share  of  load  which  comes  * 
from  the  shutting  down  of  the  disabled  station. 

Municipal  legislation  in  all  large  cities  requires, 
and  very  justly  so,  that  the  wires  for  the  distribu- 
tion of  electricity  for  lighting  and  power  purposes 
should  be  laid  underground.  The  Edison  compa- 
nies throughout  the  country  use  a  standard  system 
of  underground,  the  mains  and  feeders  consisting 
of  japanned  iron  pipe,  in  which  are  three  ?olid  cop- 
per wires  or  rods  insulated  from  each  other  and 
from  the  iron  pipe  by  an  asphaltum  compound. 
These  pipes  or  "tubes,"  as  they  are  commonly 
called,  are  20  feet  in  length,  the  copper  conductors 
projecting  three  inches  on  each  end,  making  the 
total  length  of  each  pipe  20  feet   six  inches. 

The  copper  conductors  arc  connected  together 
by  means  of  a  flexible  coupling,  composed  of  a 
stranded  copper  cable  about  eight  inches  in  length, 
and  having  copper  terminals  on  either  end,  and 
which  are  provided  with  a  circular  opening  of  such 
diameter  as  will  permit  the  reception  of  the  copper 
conductor  of  the  tube.  The  copper  terminal  is 
heated  by  the  flame  from  a  blow  lamp,  and  the  cop- 
per conductor  is   soldered  into  the  terminal. 

After  the  three  couplings  are  connected  an  iron 
ball  clamp  is  bolted  onto  the  tube  near  the  end. 
and  a  cast-iron  oval-shaped  coupling  box  is  laid 
over  the  copper  joint  and  fastened  together  by  bolts 
and  nuts.  The  coupling  box  is  then  filled  with  hot 
insulating  compound,  and  after  this  has  settled  by 
cooling,  the  box  is  again  filled  and  the  opening  cov- 
ered by  plugs. 

At  each  street  intersection  these  tubes  enter  a 
junction  box.  The  junction  box  is  a  cylindrical 
cast-iron  box  in  the  center  of  which  is  a  cast-iron 
upright  standard  carrying  three  rings  of  flat  copper 
bar.     To  one  of  these  lings  all  of  the  positive  con- 
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in  their  block  burn  out,  it  is  nearly  always  possible 
for  the  company  to  feed  the  customers  from  one  or 
another  junctioa  box.  The  method  of  coupling 
affords  a  perfect  house-to-house  system  of  distribu- 
tion, and  renders  the  placing  of  services  a  very 
easy  and  simple  mailer.  The  system  is  very  easily 
laid  down,  and  its  maintenance  compares  favorably 
with  other  methods  of  distribution. 

The  maintenance  of  good  pressure  regulation  at 
the  customer's  meter  is  very  much  more  easily  ef- 
fected with  an  interconnected  direct-current  distri- 
bution, such  as  been  described,  tlian  with  ihc 
ordinary  allcrnattng-current  central-station  system, 
such  as  has  been  exploited  in  this  country. 

Owing  to  the  parallel  operating  of  direct-current 
dynamos  and  distribution  systems,  the  fluctuations 
in  the  pressure,  due  to  change  over  from  one  ma- 
chine to  another,  so  prevalent  in  the  ordinary 
American  alternating-current  central  station,  and 
so  annoying  to  customers,  are  eliminated,  and  a 
carefully  operated  direct-current  central  station 
should  show  a  pressure  chart  with  an  average  devi- 
ation from  the  mean  of  less  than  one  volt. 

It  is  possible,  of  course,  and  often  the  careless 
practice  in  direct-current  stations  to  have  bad  fluc- 
tuations of  pressure  at  the  times  of  change  over, 
and  also  irregularities  at  other  periods,  but  there 
is  absolutely  no  excuse  for  their  existence  in  a 
well  operated  and  well  planned  direct-current 
system. 

The  parallel  operating  of  the  generators  greatly 
simplifies  the  maintaining  of  uniform  pressure  regu- 
lation at  the  lamps,  since  when  several  units  arc 
connected  to  the  common  bus-bar  the  regulation 
for  the  entire  system  may  be  effected  by  careful 
attention  to  one  unit,  whereas  in  alternating-current 
stations  where  the  generators  do  not  operate  in 
parallel  it  is  necessary,  in  order  to  even  approach 
the  uniformity  of  pressure  regulation  which  exists 
in  direct-current  systems  operating  in  parallel,  to 
regulate  the  pressure  accurately  on  each  unit,  which 
is  seldom  done  in  practice.     Besides  the  better  reg- 
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son  companies  as  the  'booster."  The  "booster" 
is  a  direct-current  dynamo  wound  for  a  large  cur- 
rent and  low  voltage,  and  is  used  for  raising  the 
pressure  of  the  station  and  of  the  feeders  which 
are  ordinarily  low.  The  "booster"  dynamo  should 
be  series  wound  and  so  designed  that  its  voltage 
will  be  proportional  to  the  current  passing  through 
it,  the  speed  remaining  constant.  It  is  connected 
in  series  with  the  feeder  whose  pressure  is  to  be 
raised,  and  is  belted  to  or  directly  connected  with 
a  motor  which  drives  it  at  the  speed  for  which  it 
is  designed.  Its  action  is  as  follows:  The  current 
passing  out  on  the  feeder  also  passes  through  the 
field  and  armature  of  the  "booster"  dynamo,  and 
an  electromotive  force  is  thus  added  to  that  already 
existing  on  the  feeder,  due  to  the  dynamos  of  the 
general  system.  As  the  load  on  the  feeder  increases, 
the  electromotive  force  of  the  "booster"  dynamo  in- 
creases proportionately,  and  adds  to  that  of  the 
feeder,  thus  overcoming  the  loss  of  pressure  due 
to  the  increased  current  in  the  feeder,  which  en- 
ables the  feeder  to  deliver  the  proper  pressure  at 
its  mains.  The  "booster"  may  also  be  employed 
to  raise  the  pressure  of  a  number  of  feeders  which 
are  connected  to  an  auxiliary  bus-bar.  In  this  case 
the  "booster"  would  be  connected  between  the 
main  bus  and  the  auxiliary  bus,  and  would  carry 
all  the  current  of  the  auxiliary  bus,  raising  the 
pressure  of  it  as  its  load  increases,  and  decreasing 
as  the  load  decreases,  as  described  in  the  case  of 
the  single  feeder. 

In  some  central  stations  two  or  more  potentials 
or  pressures  are  used,  certain  dynamos  working 
en  a  bus-bar  at  one  pressure  and  the  other  dynamos 
working  on  another  bus-bar  at  difiterent  pressures. 

This  method  is  only  economical  when  the  dy- 
namos can  be  worked  very  near  the  maximum  load, 
which  is  not  often  the  case.  In  some  cities  the 
dynamos  in  central  stations  or  machinery  or  stor- 
age batteries  in  sub-stations  feed  into  one  general 
system  at  different  points,  each  station  or  sub-sta- 
tion operating  at  such  pressure  as  will  deliver  the 
same  voltage  at  the  feeder  end  of  the  mains.  This 
is,  without  doubt,  the  method  to  be  recommended 


ductors  are  connected,  to  another  ring  all  the  nega- 
tive conductors,  and  to  the  remaining  ring  all  of 
the  neutral  conductors  are  connected  in  a  similar 
manner. 

Many  of  the  junction  boxes  are  fed  by  a  feeder 
direct  from  the  central  station,  the  feeder,  when 
Edison  tubes  are  used,  being  laid  in  the  same  man- 
ner as  the  mains  before  described.  The  feeders  in 
a  three-wire  system  consist  of  three  conductors, 
as  in  the  case  of  mains,  with  the  exception  that 
one  conductor  which  is  used  as  a  neutral  has  usually 
cue-third  the  area  in  cross-section  of  either  of  the 
two  other  conductors.  Feeder  tubes  are  made  in 
various  sizes,  from  250,000  circular  mils  up  to  3,000,- 
000  circular  mils.  Each  feeder  tube  also  contains 
three  small  insulated  copper  wires,  which  are  con- 
nected in  each  coupling  box  to  the  corresponding 
wires  in  the  next  tube,  thus  making  a  continuous 
circuit  from  the  feeder  end  in  the  junction  box  at 
street  intersection  back  to  the  station.  At  the  gen- 
erating station  these  wires  connect  with  a  pair  of 
voltmeters,  and  at  the  end  of  the  feeder  they  are 
connected  through  fusible  strips  to  the  copper  rings 
in  the  junction  box,  thus  giving  in  the  station  the 
pressure  or  ditference  of  potential  at  the  feeder 
end.  By  means  of  the  junction  boxes  the  system 
becomes  one  grand  network  of  conductors  con- 
nected in  multiple  and  fed  at  many  points  by  feeders 
from  the  central  station,  similar  to  that  of  a  well- 
designed  gas  or  water  system  in  a  large  city.  By 
means  of  this  network  of  mains  the  electrical  pres- 
sure is  equalized  thoughout  the  system,  and  the 
current  is  distributed  properly  among  the  feeders. 
Every  mechanical  and  electrical  detail  of  the  sys- 
tem is  very  carefully  worked  out  and  absolutely 
interchangeable,  and  it  is  without  question,  when 
cables  are  used  for  the  feeders,  the -most  complete, 
most  easily  operated  and  most  permanent  under- 
LTound  system  yet  devised  for  the  distribution  of 
electricity  for  large  cities  using  a  direct-current 
system  of  500  volts  and  under.  With  this  system 
the  customers  are  almost  absolutely  certain  to  have 
continuous  service,  as  they  are  fed  from  two  points 
under   ordinary    conditions,    and    should    the    main 


ulation  possible  with  parallel  operating  of  the  dy- 
namos, a  further  distinct  advantage  is  derived  from 
the  economy  effected  by  proper  division  of  load 
among  the  units  tn  the  stations,  this  being  particu- 
larly marked  when  the  distribution  systems  are  also 
interconnected.  Each  unit,  irrespective  of  size, 
may  be  usefully  and  efficiently  employed  at  the 
period  of  maximum  load,  and  the  amount  of  idle 
or  uneconomically  employed  investment  is  reduced 
to  a  minimum. 

To  illustrate  the  comparative  accuracy  of  regula- 
tion obtainable  in  an  interconnected  direct-current 
system,  and  in  the  ordinary  type  of  independent- 
circuit  alternating-current  system,  let  us  refer  to  the 
pressure  charts  shown  in  Figs.  5,  6  and  7. 

Fig.  5  represents  the  pressure  for  24  hours  on 
ihe  direct-current  distribution  system  in  the  busi- 
ness district  of  Chicago.  The  average  deviation  from 
the  mean  pressure  is  less  than  one  volt.  Fig.  6 
represents  the  pressure  on  one  of  the  circuits  of 
a  single-phase,  house-to-house  transformer,  alter- 
nating system  in  Chicago.  Fig.  7  represents  the 
pressure  regulation  of  an  alternating-current  sys- 
tem on  a  long  avenue,  where  are  used  primary  feed- 
ers with  four  15-kilow^att  transformers,  the  sec- 
ondaries in  multiple  on  the  three-wnre  system. 

If  the  engineer  designing  a  system  employing 
alternating  current  in  the  distribution,  expects  to 
obtain  first-class  pressure  regulation,  he  must  fol- 
low those  lines  laid  down  by  the  engineers  who 
have  developed  the  modern  direct-current  distribu- 
tion system.  The  distribution  system  of  mains 
should  be  interconected.  forming  one  grand  net- 
work of  conductors  with  large  transformers,  located 
at  points  where  feeders  would  terminate  if  it  were 
a  low-tension  direct-current  system,  and  to  these 
transformers  should  be  brought  the  primary  feeders 
from  the  central  station,  provided  with  boosting 
transformers  or  induction  regulators.  Pressure 
wires  from  the  secondaries  of  the  transformers 
should  be  brought  back  to  the, station,  so  that  the 
pressure  on  the  ends  of  the  mains  may  be  known 
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A  Washington  dispatch  says  that  the  Bureau  of 
Internal  Revenue  has  decided  that  ''electric  belts, 
not  being  a  medicinal  preparation,  need  not  be 
stamped."' 

Does  this  ruling  signity  that  anything  which  is 
not  what  it  is  represented  to  be  is  exempt  from  taxa- 
tion? 


Spanish  newspaper  readers  are  experiencing  all 
the  anxiet>'  and  annoyance  that  Americans  have 
been  subjected  to  tlirough  conflicting  reports  con- 
cerning the  condition  of  the  cable  lines  between 
Cuba  and  the  rest  of  the  world.  A  specimen  of  the 
reports  published  in  Madrid  is  found  in  the  Cor- 
respondencia  de  Espaiia,  which  saj's  in  one  para- 
graph:    "It   is   officially  announced  that   the  cable 
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to  Santiago  has  been  cut.  Later  information  is  to 
the  effect  that  cable  communication  has  been  re- 
stored." This  and  similar  announcements  are  re- 
ported with  slight  variations  each  day. 


Stringing  wires  from  pole  to  pole  is  deemed 
within  the  range  of  ordinary'  intelligence  by  the 
Supreme  Judicial  Court  ot  Massachusetts,  which 
has  sustained  a  refusal  to  admit  the  opinion  of  an 
electrical  expert  as  to  whether  the  method  of  deal- 
ing with  a  certain  wire  was  a  proper  one.  The 
court  held  that  the  work  of  stringing  wires,  even 
through  the  branches  of  an  intervening  tree,  in- 
volved only  matters  of  ordinerj'  knowledge  and 
experience,  such  as  men  in  general  understand  and 
comprehend  without  expert  assistance,  and  that  tech- 
nical experience  would  not  be  instructive.  That 
the  wire  was  intended  for  the  transmission  of  elec- 
tricit>-.  it  says,  was  immaterial. 


The  Soo  has  been  selected  by  the  Association  01 
Edison  Illuminating  companies  for  its  annual  meet- 
ing this  year,  and  it  has  been  determined  to  make 
the  trip  by  steamer.  The  arrangements  have  already 
been  published  in  this  journal,  and  the  programme 
for  the  convention  outlined.  The  organization 
\\\\\  enjoy  the  advantages  of  a  pleasure  trip  to  and 
from  the  place  of  meeting,  amid  pleasant  surround- 
ings and  in  congenial  compan\\  This  j'ear's  meet- 
ing should  certainly  be  successful  in  point  of 
attendance,  ;as  well  as  in  the  work  undertaken, 
and  at  the  present  time  it  promises  to  fulhll  the  most 
sanguine  expectations  in  both  respects. 


An  interesting  experiment  in  telegraphing  across 
space  was  conducted  by  Marconi  recently  for  tlie 
benefit  of  the  Dublin  Daily  Express  and  the  Dub- 
lin Evening  Mail,  which  desired  to  make  a  practical 
lest  of  the  possibilities  of  wireless  telegraphj-  ap- 
plied to  modern  journalism.  Signor  Marconi  went 
to  Dublin  to  conduct  the  trial,  which  consisted  in 
the  transmission  of  descriptions  of  the  yacht  races 
sailed  under  the  rules  of  the  Royal  Alfred  Yacht 
Club.  The  messages  were  sent  froVn  distances  \2sy- 
ing  from  five  to  10  miles,  and  were  published  in  suc- 
cessive editions  of  the  Evening  Mail.  Not  a  hitch 
occurred,  tlie  instruments  working  splendidly,  and 
not  a  single  message  had  to  be  repeated.  Signor 
Marconi  was  the  operator  in  the  cabin  of  the  Daily 
Express  steam-tug  The  Flying  Huntress,  and 
the  messages  were  received  by  his  chief  assistant, 
Mr.  Kemp,  at  the  land  station  in  Kingstown,  from 
which  point  thej'  were  telephoned  to  the  offices  cf 
the  Express  and  Evening  ilail  on  a  wire  especially 
erected  bj-  the  telephone  company,  wh'ch,  with  rep- 
resentatives of  telegraph  and  cable  companies,  is 
closely  following  the  experiments.  It  can  readily 
be  understood  that  for  work  of  this  kind  wireless 
telegraphy  should  prove  of  great  value.  With  suit- 
able equipment  in  the  press  boats  following  the 
j'achts  and  provision  for  receiving  the  messages 
on  shore,  details  could  be  telegraphed  as  the  race 
progressed  and  the  result  communicated  immedi- 
ately on  the  conclusion  of  the  contest.  A  consid- 
erable saving  of  time  could  be  effected  in  this  man- 
ner. 


As  a  result  of  the  experience  gained  in  caring  for 
the  wounded  in  the  Spanish-American  war  the 
X-ray  has  come  to  be  regarded  as  an  important 
factor  in  military'  surgen^  Dr,  William  M.  Gray, 
the  microscopist  at  the  Army  Medical  Museum  in 
Washington,  who  has  just  returned  from  Siboney. 
says  that  the  only  important  advancement  in  medi- 
cS  science  that  was  brought  prominently  into  prac- 
tice in  the  Cuban  expedition  was  in  the  utilization 
of  X-rays  tor  the  first  time  in  tliis  countn.-'s  mili- 
tar\'  operations.  There  had  been  some  experience 
in  the  last  Greek  war,  and  incomplete  reports  had 
been  received  by  the  medical  fraternity-  of  tlie  use 
of  apparatus  of  this  nature  during  the  outbreaks  in 
English  possessions,  but  the  experience  in  this 
counto'  had  been  confined  to  laborator>^  experi- 
ments and  hospital  practice.  Excellent  results  were 
obtained,  however,  and  Dr.  Gray  is  authoritv-  for  the 
statement  that  many  of  the  poor  fellows  who  were 
wounded  in  Cuba  might  have  lost  limbs  on  the 
operating  table  had  not  the  X-ray  disclosed  the  fact 
that  it  was  unnecessan'  to  use  tlie  knife. 

Another  important  acknowledgment  of  the  value 
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of  this  discover}'  is  found  in  a  contribution  to  the 
Medical  Reriew  under  the  title,  "Recent  Experi- 
ences in  Military  Surgery-  After  the  Battle  of  San- 
tiago." Lieut. -Col.  N.  Senn,  M.  D..  U.  S.  V..  who 
is  chief  of  the  operating  staft  with  the  army  in  the 
field,  writes  of  the  value  of  the  X-ray  as  an  in- 
strument of  diagnosis  as  follows: 

The  value  of  the  probe  as  a  diagnostic  instrument 
in  locating  bullets  has  in  modern  military  service 
been  almost  entirely  superseded  by  dissection  and 
the  emploj-ment  of  the  X-ray.  If  from  the  nature  of 
the  injun.-  and  the  symptoms  presented  the  bullet  is 
located  in  a  part  of  the  body  readily  and  safely  ac- 
cessible to  the  knife,  and  it  is  deemed  advisable  and 
expedient  to  remove  it,  this  can  often  be  done  more 
expeditiously,  and  with  a  greater  degree  of  certainty-, 
by  enlarging  the  track  made  by  the  bullet  than  by 
relying  on  the  probe  in  finding  and  on  the  forceps 
in  extracting  the  bullet.  If.  as  is  often  the  case, 
the  whereabouts  of  the  bullet  is  not  known,  its 
presence  and  exact  location  can.  by  the  use  of  the 
X-ra}-.  be  determined  without  any  pain  or  any 
additional  risks  to  the  patient.  Ail  of  the  bullets 
removed  on  board  the  hospital  ship  Relief  were 
located  in  this  manner.  Dr.  Gray,  an  expert  in 
sciagraphy,  who  has  charge  of  the  scientific  work 
of  the  floating  hospital,  has  been  of  the  greatest 
service  to  the  surgeons  in  enabling  them  to  locate 
bullets  and  in  guiding  them  as  to  the  advisability  of 
undertaking  an  operation  for  their  removal. 

Mention  has  already  been  made  in  the  Western 
Electrician  of  the  application  of  the  X-ray  to  the 
surgical  work  in  the  Marine  Hospital  at  Stapleton, 
and  the  valuable  assistance  rendered  the  surgeons 
through  the  examination  of  complicated  injuries  by 
means  of  the  sciagraph.  The  experience  of  Dr. 
Senn  and  Dr.  Gray  confirms  these  good  reports. 
Moreover,  it  amply  repays  those  enthusiasts  who 
devoted  so  much  time  and  expended  so  much  money 
in  the  study  of  this  wonderful  scientific  discover^- 
and  in  acquiring  information  upon  this  subject  that 
has  proved  so  valuable  to  the  medical  men  attend- 
ing the  American  arm}^  and  na^y  in  the  West 
Indies. 

It  is  a  matter  of  national  pride,  too,  that  Ameri- 
cans should  have  attained  such  skill  and  that  their 
efforts  should  have  been  attended  with  such  marked 
success  in  this  new  field,  where  so  many  European 
scientists  seem  to  have  made  such  little  progress. 
Professor  Kiittner  of  Tiibingen,  who  followed  the 
last  Greek  war  in  connection  with  the  German  Red 
Cross  society,  says  the  London  Lancet,  has  made 
some  interesting  experiments  with  the  Rontgen  rays 
at  the  Constantinople  Hospital.  In  his  report  he 
says  that  %vhile  the  apparatus  proved  of  setrice  when 
applied  with  the  screen,  it  was  rarely  possible  to 
take  a  satisfactory  sciagraph  on  account  of  the 
difficult}^  of  bringing  the  patients  into  the  proper 
position.  The  former  method  proved  often  the 
only  way  to  ascertain  the  site  of  a  projectile  which 
had  entered  the  body  and  had  remained  there. 
This  was  applicable  to  all  parts  of  the  bodj'  except 
the  stomach  and  head.  A  bullet  in  the  brain,  for 
instance,  showed  very  indistinctly. 

A  London  contemporary-  calls  attention  to  the 
fact  that  last  spring  an  arrangement  of  mirrors  was 
exhibited  at  the  Royal  Institution,  where  a  scia- 
graph of  the  brain  showed  in  relief,  thus  enabling 
the  operator  not  only  to  see  the  foreign  body,  but 
also  to  measure  correctly  its  distance  from  the 
outer  wall  of  the  cranium. 

American  experts  have  made  successful  examina- 
tions of  the  brain  and  stomach  by  means  of  the 
sciagraph,  and  pictures  of  this  kind  have  been  pub- 
lished in  the  Western  Electrician. 

Professor  Kuttner  says  it  is  noteworthy  that 
splinters  of  bullets  and  of  bone  which  had  pene- 
trated into  the  soft  parts  of  the  body  could  not  be 
distinguished  from  each  other.  Moreover,  he  says, 
it  was  proved  that  the  opinion  that  deep-lying 
masses  of  pus  could  be  located  was  erroneous.  In- 
juries to  the  central  ner\-ous  system,  the  spinal  cord, 
and  the  peripheral  ner\"es  were  solely  ascertainable 
by  the  aid  of  the  Rontgen  rays.  It  was  impossible 
to  do  this  before.  Furthermore,  it  could  be  seen 
whether  a  bone  was  totalh"  or  only  partially  sev- 
ered— a  matter  of  great  importance  in  therapeutics. 
For  shot  wounds  in  the  extremities  he  recommends 
that  a  sciagraph  be  taken.  His  conclusion  is  that 
the  Rontgen  rays  are  of  great  importance  for  ntedi- 
cal  aid  in  war,  but  only  for  fixed  hospitals,  such  as 
fesen^e  hospitals  and  those  installed  in  fortresses, 
while  for  moving  field  hospitals  their  application  is 
verv  limited. 
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WAR   NEWS. 


The  Auxiliary  Cruiser  St.  Paul. — The  four 
great  ships  chartered  from  the  International  Navi- 
gation company  for  the  use  of  the  governmenl  dur- 
ing the  war  with  Spain  are  about  to  be  disarmed, 
and  unless  some  unforeseen  contingency  should  arise 
to  make  their  service  necessary  in  a  prolonged 
war  they  will  very  soon  be  returned  tc  their  owner 
and  resume  their  accustomed  employment  as  trans- 
Aliantic  lineis.  These  ships  were  of  great  serv- 
ice to  the  government,  and  it  is  a  matter  of  gratifica- 
tion to  every  true  American  that  at  least  one  of  the 
lines  crossing  the  Atlantic  is  made  up  rif  vessels 
flymg  the  flag  of  the  United  States  and  available 
for  the  service  of  this  country  in  time  of  war.  It 
would  be  well  if  there  were  more  like  them. 

These  four  liners,  ordinarily  in  the  New  York- 
Southampton  service,  were  the  largest  ships  of  the 
large  number  of  vessels  temporarily  added  to  the 
navy  of  the  United  States.  They  were  the  St.  Louis 
of  11,269  tons;  St.  Paul,  ii.Oao  tons;  New  York 
(Harvard),  io,8oj  tons,  and  Paris  fYale).  10,795 
tons.  The  ships  are  all  slightly  in  excess  of  550  feet 
in  length  and  have  an  average  speed  of  about  20 
01  21  knots  an  hour.  The  St.  Paul  is  the  fastest, 
uith  a  record  of  an  average  speed  of  21.08  knots 
an  hour  on  a  passage  from  Southampton  made  two 
years  ago.  The  St.  Paul  and  the  St.  Louis  are 
American-built.  ,       M    < 

.A,ll  of  the  ships  were  armed  as  auxiliary  cruisers. 
They  were  used  in  the  blockading  service,  in  en- 
gagement with  torpedo  boats,  as  dispatch  boats,  in 
cable-cutting  expeditions,  as  transports  or  supply 
ships  and  for  hospital  and  relief  service.  Their 
size  and  speed  made  them  very  valuable.  Each  ship 
was  in  charge  of  naval  officers,  who  directed  the 
movements  and  fighting  operations  of  the  vessel, 
although  the  regular  complement  of  officers  and 
men  worked  the  ship. 

Captain  Sigsbee.  now  detailed  to  the  Texas,  was 
in  command  of  the  St.  Paul,  the  newest  and  fastest 
of  the  four.  This  ship,  which  ts  hei^ewith  illustrated, 
was  supplied  with  an  armament  consisting  of  six 
five-inch  rapid-firing  rifles,  six  six-pounders  and  six 
three-pounders.  Some  of  the  guns  arc  shown  in  the 
bow  view.  The  larger  picture  is  a  reproduction 
of  a  photograph  of  the  after-deck,  showing  a  search- 
light and  two  rapid-fire  guns  mounted  on  top  of 
the  second-cabin  smoking  room.  In  the  original 
photograph  the  lens  of  the  projector  shows  faintly, 
upside  down,  a  reflection  of  the  photographer  and 
his  camera  as  they  appeared  while  the  picture  was 
being  taken.  This  searchlight  was  supplied  with 
current  from  the  electric-lighting  plant  of  the  ship, 
which  supplies  current  to  about  1.200  incandescent 
lamps.  Twelve  engines  are  used  for  the  dynamos 
and  fans  that  light  and  ventilate  the  ship.  The  two 
main  driving  engines  are  quadruple-expansion  and 
have  a  combined  capacity  of  about  20,000  horse 
power.  The  boiler  pressure  is  200  pounds  to  the 
square  inch,  and  10  boilers  of  the  Scotch  type,  w'ith 
■]2  furnaces,  raise  the  steam.  In  addition  to  the 
engines  mentioned  there  are  49  others,  used  in  the 
various   mechanical   operations   on  the   ship. 

Cable  Operators  at  Manila. — The  London 
Times  publishes  an  interesting  letter  from  an  Eng- 
lish cable  operator  in  Manila,  who,  on  behalf  of 
himself  and  fellow's,  resents  the  statement  that  dur- 
ing the  bombardment  the  operators  fled  to  save 
their  lives.  This  gentleman's  account  is  as  follows: 
On  the  morning  of  Mav  ist  Cavite  was  bombarded  by  the  Ameri- 
can squadron,  aad  the  Spanish  fleet  was  destroyed.  Durine  the 
whole  of  the  action  the  staff  of  the  cable  company,  from  the 
suoerintendent  downwards,  were  at  their  posts,  although  their 
office  issituated  only  200  yards  from  a  Spanish  battery,  which 
several  times  opened  fire  on  the  American  ships,  which  fortu- 
nately did  not  reply.  Having  comoleied  the  destruction  of  the 
Spanish  fleet  and  'Cavite  arsenal,  the  American  commodore 
lined  his  ships  up  in  front  of  Manila,  with  their  euns  trained  on 
every  shore  battery,  with  the  evident  intention  of  commencinc  a 
bombardment  should  a  single  shot  be  fired  on  his  squadron  from 
any  one  of  the  latter.  The  servants  oF  the  cnble  company  were, 
all  this  time,  in  their  office,  transmitting  the  telegrams  which 
were  handed  to  them,  as  if  nothine  unusual  had  happened.  On 
the  evening  of  May  2d  the  Hongkong  cable  became  interrupted 
while  one  of  the  operators  W5s  in  the  act  of  receiving  a  tele- 
gram from  Hongkong-  Two  of  the  servants  of  the  cnmpany  im- 
mediately proceeded  to  the  cable-house  on  the  beach,  which  is 
within  a  stone's  throw  of  the  baitery.  which  was  still  threatened 
by  the  American  guns,  and  having  set  up  the  testing  apparatus, 
proved  totheir  satisfaction  that  the  cable  was  broken  about  ten 
miles  from  the  shore.  After  the  interruption  of  the  Hongkong 
cable  the  occupation  of  the  cable  company's  staff  was  nearly 
gone,  but  they  still  maintained  the  telegraphic  service  to  Panav 
and  the  neighboring  islands  until  May  23d.  when  ttie  Panay  cable 
was  also  severed  about  five  miles  from  Manila,  and  cable  com- 
munication thereby  entirely  cut  off.  Since  that  date  the  Eng- 
lishmen who  have  been  represented  as  having  fled  for  their  lives 
on  May  ist  have  been  standing  by  tbeir  office  day  and  nieht. 
although  the  building  has  since  the  gtb  inst.  been  repeatedly 
struck  and  even  pierced  by  bullets  from  the  insureent  forces, 
who  have  since  that  date  been  maintaining  a  determined  attack 
on  the  Spanish  entrenchments  in  the  neighborhood.  I  do  not 
make  these  reoresentations  in  any  boastful  spirit.  The  cable 
staff,  of  which  I  am  a  member,  are  merely  trying  to  serve  their 
employers'  interests  to  the  best  of  their  abilities,  and,  although 
they  have  been  given  by  the  directors  of  the  company  carte 
Wii«c/jtf  to  retire  to  a  place  of  safety,  the  European  members  of 
the  staff  are  still  standing  to  their  posts,  in  the  hope  of  being 
able  to  restore  cable  communication  should  they  be  allowed  to 
make  the  attempt. 

Submarine  Mines. — The  removal  or  explosion 
of  the  harbor  mines  furnish  many  an  interesting 
item  for  the  Atlantic-coast  newspapers.  The  New 
York  Sun  relates  that  a  number  of  the  submarine 
mines  recently  taken  up  in  New  York  harbor  were 
found  to  have  rusted  around  the  caps.  These  mines 
were  put  aside  until  some  means  of  unscrewing  the 
caps,  so  as  to  get  out  the  gun-cotton,  could  be  de- 
vised. The  danger  of  doing  this  work  lay  in  the 
possibility  01  sparks  flying  when  the  rusty  caps 
were   turned.     One  of  the  mines  was   placed   in   a 


WESTERN  ELECTRICIAN. 

sort  of  cradle  that  had  been  built  on  a  raft  and 
lashed  down  tight.  Then  the  cap  was  connected 
with  a  fly  wheel  so  that  when  the  wheel  went 
around  it  would  unscrew  it.  An  electric  motor 
attached  to  the  wheel  was  connected  by  wires  with 
a  source  of  electricity  on  shore,  and  the  raft  was 
then  sent  out  into  the  Narrows  about  150  feci.  'A 
couple  of  seconds  after  the  wheel  has  started  there 
was  a  terrific  explosion.  The  mine  disappeared  in 
fragments,  the  wheel  with  ir,  and  the  raft  was  sent 
flying.    Just   what  caused  the  explosion   will  never 
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be  known,  but  there  is  little  doubt  that  the  friction 
when  the  rusty  cap  was  turned  caused  a  spark.  The 
force  of  the  explosion  broke  the  w'indows  in  several 
houses  at  Fort  Wadsworth,  but  nobody  was  hurt. 

A  Baltimore  account  states  that  three  large  ground 
mines,  each  containing  250  pounds  of  dynamite, 
were  purposely  exploded  oft  Hawkin.^  Point  sim- 
ultaneously by  the  touch  of  an  electric  button  on 
shore,  and  the  effect  was  terrible.  Tli^  mines  were 
about  100  feet  apart,  and  an  immense  triangle  of 
solid  water  was  thrown  to  a  height  of  iio  feet 
in  the  air.  The  instantaneous  pressure  on  the  side 
01  bottom  of  a  ship  would  have  been  at  least  12, coo 
pounds    to    the    square    inch,    and    this    is    said    by 
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explosion  (if  ^o  pounds  of  gun-cotton,  lie  knows 
that  the  mines  were  about  three  feet  below  water 
at  low  tide  and  probably  five  at  high  tide,  and  that 
neither  the  battery  ashore  in  the  casemate  was  in- 
jured nor  the  cables  connecting  the  mines  with  il. 
The  mines,  he  believes,  were  undoubtedly  struck  by 
lightning,  and  the  fact  that  they  were  below  water 
seems  lo  have  afforded  no  protection,  althouxh 
General  Wilson  says  he  is  unable  to  slate  how  the 
lightning  entered  the  water  and  hit  them." 

War  Taxes.— The  Georgia  stale  railroad  com- 
mission has  delivered  a  unanimous  ruling  on  cases 
against  the  telegraph  and  express  companies  doing 
business  in  that  state  which  were  argued  before  the 
commission.  These  cases  were  brought  by  busi- 
ness organizations  and  individuals  lo  compel  the 
telegraph  and  express  companies  lo  pay  for  internal 
revenue  stamps  on  messages  and  receipts.  The 
commission  decides  that  the  sender  of  a  telegraph 
message  must  pay  for  the  stamp,  but  expresses  the 
opinion  that  the  law  intends  ihat  the  telegraph  com- 
pany should  place  a  stamp  on  each  message  it  de- 
livers. As  to  stamps  on  express  receipts,  the  com- 
mission takes  the  ground  that  the  act  intended  that 
this  tax  should  be  paid  by  the  company,  and  issues 
a  peremptory  order  requiring  express  companies  in 
the  state  to  supply  stamps  for  receipts  without 
charge  to  shippers,  or  without  increase  of  present 
charges.  The  telegraph  and  express  companies, 
being  non-resident  corporations,  will  appeal  at  once 
to  the  federal   courts. 

The  Santa  Fe  Railway  company  has  begun  suit 
at  Topeka  to  compel  the  Western  Union  Telegraph 
company  to  accept  and  transmit  railroad  messages 
to  which  no  revenue  stamps  have  been  affixed,  under 
the  railroad's  contract. 

Mr.  Maxim  on  American  Gunners. — Hiram  S. 
Maxim,  the  American  engineer  living  in  England, 
whose  work  is  familiar  to  all  engaged  in  electrical 
or  mechanical  pursuits,  publishes  a  letter  in  the  St. 
James  Ga2ette  w'hich  answers  in  admirable  spirit 
the  absurd  charge  that  British  gunners  should  have 
the  credit  for  the  shooting  on  American  warships. 
Mr.   Maxim's  letter  is  worth  quoting: 

"During  the  last  few  days  I  have  noticed  a  num- 
ber of  letters  and  paragraphs  relating  to  the  alleged 
abduction  and  employment  of  British  gunners  on 
the  American  ships.  It  appears  to  the  writers  of 
some  of  these  that  the  wonderfully  accurate  shoot- 
ing which  proved  so  disastrous  to  the  Spanish  fleet. , 
both  at  Manila  and  Santiago,  can  only  be  accounted 
for  on  the  hypothesis  that  English  gunners  were 
employed.  It  is  very  curious  how  we  Americans 
look  upon  the  same  subject  from  a  diametrically 
opposite  standpoint.  The  wonderful  accuracy  of 
our  fire  seems  to  us  to  point  to  the  fact  that  our 
naval  authorities  had  taken  great  care  in  selecting 
their  gunners,  and  that  every  man  behind  a  big  gun 
must  have  been  a  genuine  American.  The  very  fact 
that  our  losses  were  so  small  as  compared  with 
iho?c  of  the  enemy  would  seem  to  point  in  the  same 


to  be 
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a  "disabling  blow''  to  modern 


AFTER    DECK,    SHOWING    SEARCHLIGHT. 


the  authoriti 
ironclads. 

In  relation  to  the  reported  explosion  of  three 
mines  under  water  in  the  Potomac  River  by  light- 
ning, the  Washington  correspondent  of  the  Balti- 
more Sun  has  this  to  say:  "Each  mine  seems  to  have 
been  exploded  separately,  although  all  were  struck 
within  a  few  seconds  of  one  another,  and  the  fact  that 
none  of  their  neighbors  was  disturbed  by  the  con- 
cussion is  regarded  as  remarkable  by  the  experts 
who  have  examined  the  remaining  mines.  General 
Wilson  says  it  is  not  known  whether  one  flash 
fired  all  three,  or  that  one  mine  was  hit  and  the  other 
two  were  set  off  by  the  concussion  caused  by  the 


direction.  I  have  nothing  but  admiration  for  the 
skill  of  English  gunners,  and  there  is  no  question 
that,  w-ith  the  single  exception  of  the  Americans, 
they  are  the  best  in  the  w-orld;  but  it  must  be  re- 
membered that  Americans  have  given  much  greater 
attention  to  the  question  of  accuracy  of  fire  than 
any  other  nation,  and  that  they  have  various  im- 
provements in  the  mountings  of  their  giins  which 
enable  them  to  be  fired  with  greater  accuracy  than 
is  possible  in  other  countries.  When  I  was  in  Wash- 
ington, several  years  ago,  the  naval  authorities  told 
me  that  in  case  of  war  the  superior  accuracy  of  our 

{Continued  on  pag-e  g^.^ 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Evolution  of  the  Line  Signal.' 

Bv  Arthlr  Vaughn  Abbott. 
Part  I. 

A  careful  observer  at  the  first  great  American 
exposition,  the  Philadelphia  Centennial,  might  have 
noticed  a  fine  wire  running  along  a  gallery  in 
Machinery  Hall,  terminating  at  either  end  of  the 
building  in  a  small  closet.  Continued  investiga- 
tion would  have  disclosed  a  curious  trumpet-shaped 
apparatus  into  which  the  wire  extended,  whereby 
an  attentive  listener  could,  with  the  aid  01  a  vivid 
imagination,  distinguish  articulated  sentences  de- 
livered at  the  other  extremity  of  the  wire.  Such 
was  the  first  public  exhibition  of  ibe  telephone, 
whereby  the  transmission  of  speech  by  electricity 
became  a  fact,  and  in  the  quarter  of  a  ceniury  which 
has  since  elapsed  electrical  arachnids  have  been 
so  industrioush-  spinning  a  copper  web  that  up- 
wards of  600,000  miles  of  telephone  wire  now  cover 
this  continent,  placing  some  400,000  persons  in  talk- 
ing relations  with  each  other,  and  annually  transmit- 
ting about  900.000,000  messages.  But  the  invention 
of  the  telephone  was  only  half  the  solution  of  the 
transmission  problem,  for  the  instrument  itself  was 
iTseless    without    the    necessary    connecting    circuit. 


mally  retained  in  a  vertical  position  a  door  or  shut- 
ter. Electrical  excitement  of  the  spools  released  the 
catch  and  allowed  the  shutter  to  fall  forward,  dis- 
closing a  name  or  number  painted  upon  its  inner 
surface.  From  the  falling  shutter,  this  piece  of  ap- 
paratus obtained  the  euphonious  name  of  "drop," 
and  as  originally  designed  it  ^\as  exceedingly  clumsy, 
occupying  a  space  of  two  inches  by  3%  inches.  A 
vcrj^  slight  exhibition  of  mechanical  skill  sufficed  to 
refine  and  compact  it  to  a  notable  degree,  developing 
tlie  form  shown  upon  the  right-hand  of  Fig.  i. 
When  it  was  attempted,  however,  to  set  annunciators 
of  this  description  in  sufficient  proximity  to  each 
other  to  place  before  a  single  operator  such  a  num- 
ber of  lines  as  it  was  possible  for  one  person  to 
serve  adequately,  much  difficulty  was  experienced, 
due  to  the  cross-talk  developed  by  magnetic  leakage 
between  the  spools  of  adjacent  signals. 

Increased  mechanical  skill  and  electrical  knowl- 
edge obviated  the  cross-talk  difficulty  by  ironclad- 
ding,  as  shown  in  Fig.  2,  and  in  this  form,  known  as 
the  "tubular  drop,"  the  line  signal  remained  in 
statu  quo  for  a  number  of  years,  and  is  still  very 
v.-idely  employed.  But  in  spite  of  improved  me- 
chanical and  electrical  details  the  tubular  drop 
proved  itself  to  be  anything  but  an  efficient  signal. 
The   falling  shutter  frequently    did   not   attract  the 


ateiy  attract  attention,  positiveness  in  the  informa- 
tion   conveyed,    compactness,    automatic   operation. 

The  attempt  to  attain  all  of  these  features  simul- 
taneously has  given  rise  to  hosts  of  devices  which, 
for  purposes  of  classification,  may  be  roughly  di- 
vided into  three  groups:  Electric  signals,  electro- 
mechanical signals  and  luminous  signals. 

The  self-restoring  drop  is  the  best  illustration  of  a 
signal  of  the  first  class.  The  excitation  of  the  trip- 
ping coil  by  the  subscriber's  ringing  current  exhibits 
the  signal,  v.hile  with  the  second  circuit  the  operator 
electrically  restores  the  signal  to  its  normal  posi- 
tion. The  second  division  is  exemplified  by  the  de- 
vices shown  in  Figs.  5  and  6.  The  contrivance 
illustrated  in  Fig.  5  is  a  particularly  successful  one, 
as  it  is  reliable,  compact  and  automatic.  It  consists 
of  a  spool  surrounded  by  a  pivoted  sheet-iron  arma- 
ture. Normally,  the  armature  occupies  the  position 
shown  at  the  right-hand  of  the  illustration  and  is 
out  of  sight,  but  on  exciting  the  spool  ihe  mag- 
netization induced  causes  the  armature  to  rise  into 
the  position  shown  at  the  left  of  the  illustration,  dis- 
playing the  number  painted  upon  the  face  of  the 
armature.  From  the  method  oi  operation,  this  sig- 
nal has  received  the  suggestive  cognomen  of  "tip- 
up."  Unfortunately,  this  signal  is  only  well  adapted 
for  use  where  batter^'  currents  are  employed,  as  it 


Receivers  and  transmitters  are  now  much  the  same 
as  thei"  were  twenty  years  ago,  but  a  vast  amount  of 
skill  and  ingenuity  has  been  expended  upon  ap- 
paratus for  rapidly,  elTectually  and  economically 
])lacing  subscribers  in  talking  relations  with  eacli 
other,  and  the  telephonist  of  to-day  is  essentially  a 
"transmission  engineer.'" 

WTien  telephonic  communication  is  limited  to  two 
persons,  it  is  simplicity  itself  to  connect  them  bv 
the  requisite  circuit,  and  provide  proper  -signals  to 
attract  attention  to  tlie  reception  of  messages,  but 
when  tlie  number  of  correspondents  in  a  single 
locality  is  to  be  numbered  by  thousands  and  tens 
of  thousands,  it  is  physicalh-  and  financially  im- 
possible to  erect  a  line  from  each  station  to  all 
of  the  others,  so  earh^  telephone  undertakings  devel- 
oped the  idea  of  the  "central  office."  to  which  lines 
from  all  subscribers  in  the  immediate  vicinity  con- 
verge, equipped  with  the  necessary  paraphernalia 
for  interconnecting  at  pleasure  any  pair  of  circu'ts. 
To  carr>*  out  the  exchange  system,  the  first  requi- 
site is  to  provide  each  circuit  with  some  form  ol 
apparatus  whereby^  the  person  desiring  to  send 
a  message  may  gain  the  attention  of  the  central 
office  attendant.  As  the  early  telephonists  comprised 
nianj'  recruits  from  the  "locksmith  and  bell-hanger 
school,"  to  which  the  degree  of  "electrician"  had  re- 
cently been  added  on  account  of  a  supposed  famil- 
iarity with  the  installation  of  electric  bells,  it  is  not 
surprising  that  the  earliest  line  signal  was  the  then 
crude  form  of  hotel  annunciator.  It  consisted. 
as  is  shown  on  the  left  of  Fig.  i.  of  a  pair  of  hullo,' 
spools  wound  with  cotton-covered  wire,  over  which 
an  armature  was  pivoted,  carrying  a  catch  that  nor- 

I.     Read  at  the    fifteeoth    general  meetins    of  the   Americaa 
Institute  of  Electrical  Engineers,  Omaha.  Jaue  29.  1S98. 
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notice  of  the  operator,  even  though  tlie  latter  were 
careful  and  attentive.  Accumulation  of  dust,  ei.her 
around  the  trunnions  supporting  the  armature,  or 
under  the  shutter  hook,  prevented  the  shutter  from 
falling,  and  if  adjusted  for  maximum  sensitiveness, 
the  slightest  earth  current,  or  the  discharge  from 
a  summer  thunder-shower  was  often  sufficient  to 
display  the  signals  of  an  entire  switchboard.  It  is 
necessarj'  to  restore  manually  the  shutter  every  time 
it  falls,  thus  necessitating  a  considerable  expenditure 
of  time  and  energj'-  tor  this  purpose,  and  so  the 
next  step  was  tlie  so-called  self-restoring  fdrop 
shown  in  Fig.  3. 

Here  great  skill  has  been  displayed  in  mechani- 
cally designing  and  constructing  the  signal.  The 
head  of  the  drop  is  provided  with  a  double  shutter, 
one  being  of  thick  and  heaw  iron  and  retained 
in  its  place  by  a  lever  catch  connected  to  the  rear 
armature;  the  other,  a  thin  outer  flap  of  aluminum 
that  nonnally  conceals  the  number  painted  upon  the 
iron  disk.  Electricalh'.  as  shown  in  Fig.  4,  there  are 
two  spools.  The  right-hand  winding  is  designed 
lor  the  calling  circuit,  and  when  excited  attracts 
the  rear  armature  of  the  drop,  lifting  the  catch  and 
allowing  the  heavy  iron  shutter  to  fall  forward,  thus 
raising  the  aluminum  flap  and  disclosing  the  num- 
ber. The  other  winding  comprises  the  restoring 
circuit,  consisting  of  a  smaller  spool,  which  may  be 
excited  bj'  a  batter\'  controlled  by  the  operator  in 
front  of  whom  the  drop  is  placed,  the  magnetism 
thus  developed  being  sufficient  to  pull  the  hea\'y 
iron  shutter  back  into  its  place,  allov.-ing  the  alumi- 
num flap  and  catch  to  retiirn,  thus  restoring  the 
drop  to  its  calling  position. 

Line  signals  should  possess  five  characteristics, 
namely:     Certainty'  in  operation,  ability  to  immedi- 
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is  not  so  effective  with 'alternating  currents,  and  in 
order  for  the  signal  to  remain  visible  the  magnet 
must  be  continuously  excited.  The  arrangement 
shown  in  Fig.  6  is  ingenious  and  seems  to  possess 
much  merit,  but  has  never  received  a  wide  applica- 
tion. The  usual  exciting  spool  is  supplied  with  a 
pair  of  projecting  pole-pieces  which  surround  a 
slightly  inclined  tube.  In  this  tube  a  silvered  steel 
ball  is  placed  and  tlie  tube  so  inclined  that  nor- 
mally the  ball  rolls  out  of  view.  When  the  spool 
is  excited  the  magnetization  developed  causes  the 
ball  to  roll  forward  and  to  project  through  a  plate 
covering  the  orifice  of  the  tube,  which  also  prevents 
it  from  being  expelled  and  lost. 


Damages  for  Telephone  Line. 

Rochester,  X.  Y.,  has  decided  that  there  shall  be 
no  compromise  with  the  farmers  who  claim  dam- 
ages because  of  the  city's  telephone  line  along 
their  property  to  Hemlock  Lake,  and  Commis- 
sioners Thomas  J.  Neville.  Irving  Paine  and  Joseph 
H.  Sherman  will  go  ahead  and  condemn  the  prop- 
erty'. The  attorney  for  many  of  tlie  farmers  is  Mr. 
Clark  of  Batavia,  and  he  recently  made  an  offer 
to  the  law  committee  of  the  council  to  settle  the 
matter.  His  terms  were  $4  for  each  telephone 
pole,  damages  to  be  paid  in  each  case  for  trees 
injured,  $2  tor  guy  poles,  and  S25  to  be  paid  the 
attorney  for  each  of  the  SJ  clients  he  represented. 
This  involved  a  payment  of  about  $4..5O0  for  the 
poles  and  $1,325  for  attorney  fees,  besides  several 
thousand  dollars  for  damages  to  trees,  the  aggre- 
gate amount  being  practically  in  the  neighborhood 
of  SS.ooo.  The  offer  was  rejected,  and  condemna- 
tion proceedings  will  follow. 
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Telephone  News  from  the  Northwest. 

[From    Ihe    Minneapolis   correspondent  ot    the    Western    Elec- 
trician.J 

New  Richmond,  Wis.,  is  to  have  a  local  telephone 
system  at  once,  A.  J.  Presson  having  completed 
arrangements  for  its  establishment. 

Little  Falls,  Minn.,  expects  to  receive  much  bene- 
fit from  the  recent  increase  of  the  capital  stock  of 
the  Northwestern  Telephone  company.  An  exchange 
will  be  built  at  that  point. 

The  council  has  refused  to  renew  the  Dcs  Moines 
charter  of  the  Iowa  Telephone  company  and  liti- 
gation is  expected.  The  claim  is  made  that  the 
company's  right  is  perpetual,  subject  to  the  city 
regulation  of  rates. 

Maple  Lake,  Minn.,  expects  to  have  telephone 
communication  with  Minneapolis  at  an  early  date. 

It  is  reported  from  Dcs  Moines  that  the  Boone 
County  Telephone  company  and  the  Marshall  Tele- 
phone company  are  ettecting  the  consolidation  of 
the   independent  lines   into   one   company. 

By  making  a  reduction  from  $36  to  $24  to  busi- 
ness houses  at  Madison  the  Iowa  Telephone  com- 
pany has  found  it  necessary  to  add  quite  an  exten- 
sion to   its   switchboard. 

The  Jefferson  County  Telephone  company  has  be- 
gun work  west  of  Fairfield,  la.,  to  extend  the  toll 
lines  to   Batavia. 

.v.  M.  Childs,  formerly  of  Sioux  City,  has  taken 
the  management  of  the  Fort  Dodge  exchange  of 
the  Iowa  Telephone  company. 

The  Northwestern  Telephone  company  has  gained 
permission  from  the  city  authorities  of  St.  Paul 
to  remove  its  Marshall  avenue  line  to  another  street 
instead   of  putting  the   wires   underground. 

Red  Wing,  Alinn.,  is  impatiently  waiting  for  the 
establishment  of  the  telephone  system,  for  which 
preparations  are  being  made. 

Word  comes  from  Wheaton,  Minn.,  that  the  poles 
for  the  new  local  system  have  arrived.  It  will  in- 
clude Graceville,  CUnton,  Ortonville  and  Wheaton. 
with  an  exchange  in  each  place. 

The  lines  of  the  Central  Minnesota  Teleplione 
company  are  extended  to  Delano,  Minn.,  and  an 
exchange  in  both  Minneapolis  and  St.  Paul  is  prom- 
ised by  January. 

The  Wisconsin  Telephone  company  is  changing 
its  system  at  Washburn  from  the  automatic  to  the 
grounded  circuit.     An  exchange  will  be  added. 

Owners  of  shade  trees  are  having  trouble  with 
the  Western  Electric  company  in  the  neighborhood 
of  Mankato,  but  it  is  expected  that  the  Mankato- 
St.  Peter  Ime  will  soon  be  completed. 

Langford,  S.  D.,  now  has  telephone  communica- 
tion with  the  rest  of  the  world  and  Britton,  S.  D., 
in   particular. 

The  Western  Electric  Light  and  Telephone  com- 
pany of  Britt,  la.,  has  put  1,000  miles  of  wire  in 
use  this  year.  T.  A.  May  is  manager  of  the  com- 
pany. 

Merchants  of  Muskegon,  Mich.,  have  a  bone  to 
pick  with  the  express  companies  for  throwing  out 
the  Citizens'  company  telephone  and  forcing  the 
people  to  use  Bell  instruments. 

The  Fort  Dodge  Telephone  company  had  little 
trouble  getting  a  franchise  at  the  polls. 

Ex-Mayor  J.  x\.  Manley  of  Grand  Forks,  B.  C, 
had  the  privilege  of  sending  the  first  message  over 
the  new  telephone  line  between  that  place  and  Mar- 
cus,  Wash. 

The  people  of  Ira  and  Baxter,  la.,  who  have  been 
talking  about  a  telephone  service,  will  soon  be  able 
to  fulfill  their  promises,  as  the  line  is  approaching. 

George  Nevitt  of  Clinton,  la.,  was  badly  burned 
by  a  live  wire.  He  is  employed  by  the  Marshall 
Telephone  company. 

Nearly  500  telephones  are  listed  in  the  directory 
of   the   old   telephone   company   in    Burlington,    la. 

Every  town  in  Wayne  County,  la.,  is  now  sup- 
plied with  telephone  exchange.  There  are  30  tele- 
phones at  Humeston. 

W^aukesha  is  attempting  to  compel  the  telephone, 
electric-light  and  telegraph  companies  to  put  the 
wires  underground.     The  companies  object. 

The  first  office  of  the  new  Bell  telephone  line 
through  southern  Minnesota  was  opened  at  Hokah 
recently.  The  line  will  run  to  Austin  from  La  Crosse. 

The  Bell  company  has  its  line  ready  for  business 
at  Brighton,   la. 

The  Home  company  of  Cedar  Rapids,  la.,  has 
engaged  the  services  of  C.  W.  Barrett  of  Des  Moines 
to  build  the  new  exchange.     Work  has  been  begun. 

At  Woodbine,  la.,  a  sort  of  sample  telephone  elec- 
tion took  place.  There  were  75  votes  for  and  five 
against  the  granting  of  a  franchise  to  the  Iowa 
company.  Smithland,  la.,  voted  55  to  one  to  grant 
a  telephone  franchise. 

A  line  is  being  built  from  Truro,  la.,  to  St. 
Charles. 

B.  W.  Huntley  of  Spring  Valley,  Minn.,  and 
George  R.  Thompson  of  Chattield  are  leading  an 
enterprise  to  provide  Spring  Valley  with  an  ex- 
change. There  is  talk  of  completing  the  system 
in  six  weeks. 

Many  citizens  of  Alexandria,  Minn.,  are  in  the 
Alexandria  Telephone  company.  First-class  serv- 
ice is  promised.  The  lines  will  probably  include 
clubs  at  Lake  Miltona  and  Parkers  Prairie. 

The  Iowa  State  Board  of  Review  has  levied  a  tax 
of  3^  per  cent,  on  the  assessed  valuation  of  tele- 
phone lines.  The  assessment  of  the  Iowa  company 
is  increased  from  $174,000  to  $221,000.  The  Mutual 
Telephone  coinprmy  of  Des  Moines  wa=.  assessed 
at  $10,000  upon  a  valuation  of  $40,000.     The  Ameri- 
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can  Telegraph    and    Telephone    company   was  as- 
sessed at  $50. ____^ 

English  Telephone  News. 

In  England  the  constru':li-_>u  companies  hail  with 
delight  the  prospect  of  competition  in  some  form  or 
other.  At  the  meeting  of  the  Consolidated  Tele- 
phone Construction  and  Manufacturing  company  the 
directors  referred  to  this  subject  in  their  annual  re- 
port, saying;  "The  sharcliolders  are  no  doubt 
aware  oi  the  desire  of  many  important  cities,  such 
as  Glasgow,  Mancb.estcr,  etc.,  to  have  their  own 
telephone  exchanges,  and  your  directors  are  hope- 
ful that  licenses  will  eventually  be  granted  by  the 
postmaster-general,  whereby  a  large  demand  for 
telephones  and  all  materials  connected  therewith 
may  reasonably  be  expected  by  this  company,  as 
being  the  largest  and  oldest  manufacturing  company 
in  the  United  Kingdom  for  such  specialties.  As  a 
case  in  point,  a  license  for  an  exchange  has  recently 
been  granted  by  the  postmaster-general  to  the  stales 
of  Guernsey,  and  the  telephones  required  have  been 
supplied  by  this  company.  Friendly  relations  con- 
tinue with  the  various  government  departments, 
both  at  home  and  in  the  colonies,  and  it  is  also  sal 
ihfactory  that  nearly  all  the  railway  companies  of 
the  United  Kingdom  place  their  orders  with  us  for 
telephones  and  accessories  connected  therewith. 
Contracts  for  12  months'  supply  have  in  some  cases 
been  entered  into."       _____ 

The  parliamentary  telephone  inquiry  is  proceeding 
slowly.  Mr.  Game,  the  general  manager  and  solici- 
tor of  the  National  Telephone  company,  said  that 
the  early  policy  of  the  company  had  been  to  open 
call  offices  to  subscribers  free,  but  as  the  business 
increased  this  policy  had  to  be  abandoned.  He  was 
not  afraid  of  competition  with  equal  powers.  There 
was  no  doubt,  Mr.  Gaine  continued,  that  not  only 
in  England,  but  in  nearly  all  other  countries  the  tele- 
phone system  was  started  on  the  wrong  lines.  It 
ought  to  have  been  based  upon  the  plan  of  payment 
by  messages.  They  had  tried  the  system  in  Sheffield, 
giving  1,000  calls  for  ^7,  and  charging  id.  a  call 
afterwards.  There  was  a  meeting  of  pro. est  in  Shef- 
field, and  the  company  had  to  drop  the  scheme.  One 
gentleman  told  him  that  he  would  have  to  pay  £95 
a  year  on  the  suggested  scale.  The  telephone  ought 
to  have  been  started  on  that  principle,  but  it  was 
too  late  to  do  it  now,  certainly  by  the  National 
company. 

When  Mr.  Preece  was  questioned  he  said,  compar- 
ing the  telephone  service  in  Germany  with  that  in 
England,  and  taking  the  countries  as  a  whole,  Eng- 
land was  in  advance  of  German}-.  He  admitted  that 
in  certain  towns  in  Germany — Berlin,  Hamburg  and 
Cologne — the  telephone  had  been  developed  to 
a  phenomenal  extent,  and  that  in  those  particular 
instances  they  are  far  in  advance.  Continuing,  Mr. 
Preece  said  that  the  rates  were  lower.  This  was 
explained  by  the  fact  that  the  telephones  in  Ger- 
many were  in  the  hands  of  the  Postofhce,  which 
was  unhampered  by  any  restrictions.  In  Germany, 
however,  no  night  service  was  given.  In  Mr. 
Preece's  opinion  there  should  be  a  very  much  greater 
development  of  the  telephone  system  in  England, 
and  especially  in  the  direction  of  allowing  payment 
by  message  to  be  made.  That  system  had  been  a 
great  success  in  American  cities,  and  the  number 
nf  subscribers  continued  to  increase  enormously. 
The  Postofifice  was  only  too  anxious  to  have  an 
opportunity  of  extending  the  telephone  service,  but 
it  required  a  free  hand.  He  was  strongly  opposeil 
to  licenses  being  given  to  municipalities,  believing 
ihat  such  a  step  would  further  complicate  a  very 
complicated  question.  Mr.  Preece  stated  that  the 
desire  to  hand  over  the  telephone  service  to  the 
municipalities  was  based  on  three  assumptions. 
First,  that  the  PostofTice  could  not  do  the  work 
I>roperly  and  cheaply;  secondly,  that  the  telephone 
company  did  not  do  the  work  properly,  and  tbirdiv. 
tliat  the  municipalities  could  do  the  work  better 
and  cheaper.  All  these  three  assumptions  were 
wrong.  The  telephone  company  was  doing  the 
work  most  perfectly:  and  it  could  only  compe'e 
with  the  PostofEice  in  Leicester,  Newcastle  and  Hull 
by  making  its  systeui  equally  efficient.  In  those 
towns  it  had  adopted  the  metallic  circuit.  Wher- 
ever the  company  was  allowed  to  lay  its  wires  un- 
derground it  did  the  work  as  well  as  it  was  done 
anywhere  abroad,  and  certainly  better  than  in  Ger- 
many. Again,  whatever  were  the  difficulties  and 
anomalies  of  the  present  arrangements,  where  there 
were  two  parties  concerned,  they  would  be  greatly 
intensified  by  the  introduction  of  a  third  party. 
Ultimately  the  Postoffice  would  have  to  buy  two 
systems  instead  of  one.  He  thought  that  one  rea- 
son why  the  telephone  system  had  not  spread  much 
in  London  was  that  the  local  telegraph  system  was 
so  magnificently  organized. 
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tiunk  calls  after  a  ccriani  hour,  and  an  extension  of 
lime  to  six  minutes  be  then  allowed,"  the  Duke  of 
Norfolk  observes  that  he  scarcely  thinks  he  could 
*  cntcnain  this  suggestion  with  a  due  regard  to  the 
spirit  of  the  telegraph  acts." 


Telephone  trunk-line  extension  is  progressing  in 
England.  Dunston  and  Cowbridge  have  been  con- 
nected with  the  trunk-line  telephonic  communication 
of  the  country. 

The  postn\aster-general  has  announced  that  this 
year  the  Treasury  has  sanctioned  the  erection  of  a 
large  number  of  additional  circuits  between  impor- 
tant centers,  and  that  a  bill  for  raising  a  further  sum 
of  £1,000,000  as  telephone  capital  is  now  under  ths 
consideration  of  Parliament.  Regarding  a  sugges- 
tion that  "with  a  view  to  relieving  the  wires  during 
business  hours,  a  lower  rate  should  be  charged  for 


The  report  of  the  directors  of  the  National  Tele- 
phone company  for  the  half-year  ended  June  30lh 
\\as  presented  at  the  general  meeting  held  in  Lon- 
don on  July  27lh.  The  income  for  the  half-year 
amounted  to  £5„8,866,  as  compaed  with  1^476,954  for 
the  corresponding  period  of  1897,  being  an  increase 
of  £61.912.  The*  working  expenses  for  the  half-year 
were  £298,651,  as  compared  with  £26i.70,an  increase 
of  £36,855-  After  deducting  the  Postoffice  royalties, 
amounting  to  £49.665,  there  remained  a  profit  bal- 
ance of  £190,550,  as  compared  with  £171,978,  for  the 
corresponding  period  of  1897.  being  an  increase  of 
£18,572.  The  rentals  carried  forward  for  unexpired 
terms  of  running  contracts  amounted  to  £565,620. 
as  compared  with  £499,963  at  corresponding  period 
of  1897.  or  an  increase  of  £65.657.  Out  of  the  avail- 
able balance  of  £167,854  the  directors  recommended 
dividends  on  the  first  and  second  preference  shares  at 
the  rate  of  six  per  cent,  per  annum,  less  income  tax: 
the  third  preference  at  the  rate  of  five  per  cent,  per 
annum,  less  income  tax;  ordinary  shares  at  the  rate 
of  six  per  cent,  per  annum,  fice  of  income  tax;  car- 
rying £50,000  to  reserve  and  about  £5.000  forward. 


Telephones  for  Fergus   Falls,  Minn. 

The  people  of  Fergus  Falls,  Minn.,  have  been 
looking  forward  for  some  time  to  the  complerion 
of  the  new  telephone  system  which  has  just  been 
constructed  by  Jones  &  Winter.  The  projectors 
of  the  enterprise  were  Robert  Hann;ih  and  F.  G. 
Barrows,  who  have  associated  with  them  W.  H. 
Davy  of  Moorhead.  They  start  in  with  a  hundred 
subscribers,  and  many  others  are  waiting  to  have 
telephones  installed.  The  rate  is  $2  per  month  for 
business  houses  and  $1  for  residences.  There  will 
be  at  least  150  telephones  in  use  in  the  city  before 
the  close  of  the  year.  The  exchange  will  be  located 
in  the  Midwaj'  building,  on  Mill  street.  In  addition 
10  the  local  system  a  line  will  be  established  to  Peli- 
can Rapids,  so  that  the  people  there  can  talk  with 
the  county  seat.  This  service  will  cost  25  cents,  and 
will  be  of  great  assistance  in  the  transaction  of  busi- 
ness. The  local  paper  calls  attention  to  anotli£r  ad- 
vantage: 'Tt  is  not  inipi'obable  that  it  will  be  used 
quite  a  little  by  farmers  along  the  route,  as  some- 
times it  is  very  profitable  to  know  what  the  price 
of  wheat  is  before  one  starts  to  town."  The  com- 
pany will  also  build  a  line  to  Wadena,  New  York 
Mills  and  Perham,  as  soon  as  the  poles  can  be  se- 
cured, thus  bringing  all  parts  of  Otter  Tail  County 
in  speaking  distance. 


Another  Set-back  for  Bell  Interests. 
On  August  4th  Judge  Hagner,  in  the  District  of 
Columbia  Supreme  Court,  rendered  a  decision 
against  the  Chesapeake  and  Potomac  Telephone 
company,  and  granted  an  order  restraining  it  from 
removing  instruments  from  subscribers  who  refused 
to  pay  more  than  $50  a  year  rental.  Congress  en- 
acted a  law  limiting  the  charges  to  $50  a  year  for 
c-ach  instrument  in  the  District  of  Columbia.  Sub- 
scribers in  Washington  refused  to  pay  more,  and 
the  telephone  company  attempted  to  remove  the 
instruments.  James  F.  Manning  &  Co.  began  legal 
proceedings  to  restrain  the  telephone  company  from 
such  action.  The  latter  alleged  that  the  act  referred 
only  to  government  service,  and  that  as  otherwise 
applied  it  was  unconstitutional.  Judge  Hagner  over- 
ruled all  of  the  company's  olijections  and  granted  a 
temporary  restraining  order. 


Routes  for  Telephone  Lines. 

The  legal  duly  imposed  upon  municipal  bodies 
by  the  New  Jersey  telegraph  companies  act  of  April 
27.  iSSS,  to  designate  streets  and  highways  on  which 
a  telegraph  or  telephone  line  may  be  constructed, 
exists  only  for  the  construction  of  such  a  line 
through  the  municipality,  and  does  not  arise  with 
lespect  to  the  construction  of  a  local  system  of 
telephone  lines  within  the  municipality,  according 
to  the  ruling  of  the  Supreme  Court  of  that  state, 
in  the  action  of  the  state  against  the  Common 
Council  of  the  city  of  New  Brunswick,  Jime  13th. 


Extensions  and  Improvements. 

The  Gila  Valley  Telephone  company,  with  capital 
of  $9,000,  has  been  incorporated  at  Solomonville. 
.^riz. 

A  new  telephone  line  is  to  be  put  up  from  Fuller- 
ton,  Cal.,  to  Placentia.  and  it  will  probably  be  ex- 
tended to  the  Santa   Fe  oil  wells. 

A  local  tlepjione  company  was  organized  at 
Wyneewood,  I.  T.,  recently  to  build  telephone 
lines  to  Roff,  McGee,  Center.  Brady  and  Foster, 
giving  telephone  connections  to  all  country  towns 
of  importance. 

The  Calhoun  County  Telephone  company.  Battle 
Creek.  Mich.,  reports  that  it  is  now  installing  its 
instruments  and  that  it  expects  to  open  the  exchange 
within  two  weeks.  The  company  is  said  to  be  erect- 
ing a  model  independent  exchange,  with  full  copper 
construction  and  equipping  it  with  the  Stromberg- 
Carlson  central-energy  system. 
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General  Distribution  From  Central  Sta- 
tions by  Direct  Currents. 

\Contiiiucd  from  pa^c  6y.j 
and  properly  controlled.  Sucli  a  system  will  be  de- 
scribed to  you  in  detail  by  Mr.  Wagner,  and  I  am 
sure  lie  will  agree  with  me  when  I  say  that  the 
single-phase,  house-to-house  transformer,  separate- 
circuit  alternating-current  system,  such  as  has  been 
generally  exploited  in  this  country,  has  nothing  to 
recommend  it  to  the  central-station  manager,  either 
from  a  purely  engineering  or  financial  standpoint, 
although  it  has  fulfilled  its  mission  as  a  pioneer  in 
the  introduction  of  electric  lighting  in  scattered  dis- 
tricts. 

One  of  the  advantages  to  be  derived  from  the  use 
of  direct-current  distribution,  as  distinct  from  al- 
ternating-current distribution,  is  the  employment  of 
storage  batteries.  They  may  be  adopted  for  use 
in  various  ways,  in  sub-stations  in  outlying  districts 
where  the  load-factor  of  the  district  is  very  small, 
in  the  central  stations  themselves  to  deliver  the 
entire  output  during  period  of  minimum  load,  at 
the  centers  of  distribution  for  discharging  during 
the  peak,  as  auxiliaries  in  rotary  transformer  sub- 
stations for  discharge  use  at  the  time  of  the  maxi- 
mum load  in  the  main  central  station.  In  addition 
to  any  one  of  the  various  ways  which  the  battery 
may  be  eniployed.  it  always  acts  as  a  reserve,  guar- 
anteeing the  consumer  good  service,  in  much  the 
same  manner  as  a  bank  surplus  is  a  guaranty  to  the 
depositors  in  case  of  financial  emergency". 
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FIG.   S.      GENERAL  DISTRIBUTION  FROM  CENTRAL  STATIONS 
BY    DIRECT    CURRENTS. 

Storage  batteries,  when  installed  in  central  sta- 
tions or  centers  of  distribuiion,  are  usually  con- 
nected to  the  main  bus  and  allowed  to  float  on  the 
system,  taking  a  charging  current  from  the  bus  or 
discharging  into  the  bus,  according  to  the  load  on 
the  system,  the  generating  units  being  worked  at 
£i:ch  load  as  will  insure  the  best  efficiency  of  the 
entire   system. 

Batteries  are  economically  valuable  in  connection 
with  the  distribution  of  direct  current  in  systems 
whose  load  curve  has  an  average  peak  width  of 
not  more  than  two  hours,  since  the  investment  re- 
quired for  storage  batteries  to  carry  the  peak 
having  an  average  width  of  less  than  two  hours 
is  less  than  the  investment  required  in  steam 
and  electrical  machinery  to  do  the  same  work. 
The  storage  battery  also  has  the  same  value 
that  exists  in  the  case  of  moving  machinery 
as  a  reserve  in  meeting  sudden  increases  of  load, 
provided  such  increase  of  load  does  not  continue 
tor  a  sufficient  period  to  wholly  discharge  the  bat- 
terj'  and  insufticient  time  remain  for  recharging 
before  the  ordinary  load  peak  of  the  system  appears 
at  the  regularly  appointed  time.  Such  a  condition 
is  rarely,  and  I  might  say  almost  never,  met  with, 
although  in  rare  instances  we  may  approach  this 
condition.  (Fig.  8  represents  prospective  curves 
showing  battery  discharge  in  district  No.   i.) 

The  steam  and  electrical  machinery  is  rated  by 
the  horse  powder  or  kilowatt,  and  the  duration  of  the 
load  peak  does  not  influence  the  value  of  the  in- 
vestment, since  tlie  machinery  may  be  operated  for 
the  full  24  hours  at  its  maximum  capacity.  The 
storage  battery,  however,  is  rated  by  the  horse 
power  hour  or  kilowatt-hour,  and  the  investment 
is   nearly    directly    proportional    to    the    number    of 


hours  during  which  it  discharges  the  maximum  ca- 
pacity, so  that  if  we  required  the  batler^^  to  be  pre- 
pared to  carry  the  full  peak  prolonged  for  seven 
or  eight  hours  every  day  the  investment  in  battery 
would  be  enormous  as  compared  with  steam  and 
electrical  machinery  to  furnish  the  same  kilowatt- 
hours'  output.  Illustrative  of  such  contingency,  let 
me  refer  you  to  the  load  diagram  marked  "D" 
(Fig.  9),  representing  the  load  m  the  business  dis- 
trict of  Chicago,  December  20,  1897.  This  is  a  very 
extraordinary  cun'e,  illustrating  the  limitation  of 
the  storage  batter>^  and  the  possibility  of  its  being 
rendered  ineffective  had  the  early  morning  peak 
extended  to  the  arrival  of  the  regular  afternoon 
peak,  without  affording  sufficient  time  for  recharg- 
ing the  battery. 

riie  storage  batteri'  has  a  very  distinct  value, 
which  is  seldom  recognized  and  emplo3-ed  to  its 
full  advantage,  when  located  at  the  central  dis- 
tributing point  of  a  system  with  feeders  radiating 
to  various  points  in  the  network.  The  batterv'  may 
be  provided  with-  two  or  more  end-cell  switches, 
so  arranged  that  thej'  may  be  connected  in  multiple 
and  feed  into  the  main  distributing  feeder  bus,  or 
they  may  connect  also  to  one  or  more  auxiliary 
bus-bars  with  a  different  number  of  cells  in 
series,  feeding  into  each  bus.  thus  providing  two 
or  more  potentials  at  the  center  of  distribution.  It 
will  be  found  that  when  only  one  pressure  is  main- 
tained at  tlie  center  of  distribution  during  the  time 
of  maximum  load  of  a  large  district  that  the  pres- 
sure at  the  ends  of  the  short  feeders  will  be  somewhat 
higher  than  the  standard  and  they  will  be  over- 
loaded, and  at  the  end  of  long  feeders  the  pressure 
v.ili  be  lower  and  the  feeders  underloaded,  although 
ll-.e  pressure  variation  at  other  times  may  be  neg- 
ligible. Under  rnch  conditions  the  storage  battery 
bccomes  exceedingly  valuable,  for  by  arranging  it 
to  operate  at  two  or  more  potentials,  the  long  feed- 
ers ma}-^  be  connected  during  the  time  of  maximum 
load  to  the  auxiliary  bus  or  buses  and  additional 
current  forced  over  them,  utilizing  their  full 
capacity  and  maintaining  a  uniform  feeder-end 
pressure  by  means  of  an  investment  in  end  cells 
very  slight  as  compared  with  the  investment  in 
additional  feeders  and  mains  lequired  to  accomplish 
the   same   result. 

The  direct-current  distribution  system  isvery  much 
better  adapted  to  electric-elevator  work  than  the 
alternating-current  distribution,  and  as  far  as  I  am 
able  to  learn  there  has  not  yet  been  developed  a 
commercially  successful  direct-coupled  electric  ele- 
vator capable  of  running  at  varying  speeds  and  op- 
erated by  alternating  currents. 

The  direct-connected  electric  elevator  is  a  piece 
of  apparatus  which  is  of  the  greatest  value  to  the 
central-atation  companies,  since  it  is  practically 
the  key  to  the  isolated-plant  situation,  and  with  its 
aid  we  are  enabled  in  a  large  percentage  of  instances 
to  show  to  the  owners  of  large  mercannle  establish- 
ments and  buildings  a  decided  saving  in  the  pur- 
chasing" from  the  central-station  company  of  elec- 
tricity for  lighting,  elevator  and  general  power 
service  as  compared  with  the  cost  of  operating  an 
isolated  plant,  using  hydraulic  elevators.  The  im- 
mense advantage  to  the  central-station  companies 
in  being  able  to  supply  coinmerciall3^  successful  elec- 
tric-elevator service  economicallj^  may  be  realized 
when  we  consider  that  there  is  connected  to  the 
systems  of  the  Edison  companies  in  New  York, 
Boston,  Brooklj'n  and  Chicago  15.000  horse  power 
capacity  in  direct-connected  elevators,  representing 
a  gross  income  of  approximately  $375,000  annually. 
Ai  the  present  time  alternating-current  distributing 
s\  stems  confine  us  to  the  use  of  continuous  running 
motors  belted  or  geared  to  the  elevator  pump  or 
winding  equipment;  but  such  an  arrangement  is 
not  fitted  for  first-class  passenger  service,  and  is 
very  uneconomical,  and  similar  equipments  using 
direct-current  motors  were  in  use  10  years  ago  and 
have  long  since  become  obsolete  and  have  been 
entirely  superseded  by  the  direct-coupled  electric 
elevator  which  operates  for  approximately  one-half 
the  cost. 

The  use  of  low-tension  constant-potential  arc 
lamps  connected  in  multiple  to  the  distribution  sys- 
tem has  made  rapid  stridesduiing  the  lastthreeyears, 
and  in  New  York.  Brooklyn,  Boston,  Chicago  and 
other  cities  is  fast  superseding  the  use  of  series  arc 
lamps  wherever  the  low-tension  mains  operate,  and 
the  day  is  not  far  distant  when  series  arc  lamps  will 
be  employed  not  only  in  the  outlying  districts,  where 
there  is  not  sufficient  business  to  warrant  the  ex- 
t_ension  of  the  low-tension  distribution  system.  The 
competition  effected  by  the  Welsbach  gas-burner 
has  done  much  to  develop  the  constant-potential 
arc  lamp,  and  it  is  safe  to  say  that  with  incandescent 
lighting  alone  the  central-station  companies  are 
rendered  helpless  against  the  improved  gas-burners; 
but  a  successful  competitor  has  been  found  in  the 
use  of  the  three  and  one-half  ampere  direct-current 
enclosed  arc  lamp,  and  as  proof  of  this  we  have 
only  to  compare  the  results  of  the  central-station 
companies  in  the  large  cities  where  these  small  arc 
lamps  have  been  employed  with  the  conditions  ex- 
isting in  the  small  towns  where  alternating-curren: 
systems  of  distribution  furnish  incandescent  lighting 
onb^  In  the  latter  places  the  Welsbach  light  is- 
found  to  be  in  general  use  and  is  affecting  very  se- 
riously the  earnings  of  these  small  central  stations, 
owing  to  the  lack  of  an  alternating-current  arc  lamp 
which  would  answer  the  purpose  of  the  small-am- 
pere arc  lamp  used  in  connection  with  direct-current 
svstems.     Ahhongh  veiy  much  has  been  done  within 


the  last  year  in  the  development  of  the  large  alter- 
nating-current arc  lamp,  it  is  still  far  from  being 
in  the  state  of  perfection,  and  cannot  be  said  to 
compare  practically  or  economically  with  the  con- 
stant-potential   direct-current    enclosed   arc    lamp. 

The  use  of  motorcycles  and  electric  cabs  em- 
ploying storage  batteries  is  becoming  more  popular 
every  day,  and  in  London  and  Paris  they  are  used 
very  largely,  in  Paris  an  automobile  club  having 
been  formed  by  people  owning  motorcycles.  The 
central-station  companies  using  direct  current  will 
undoubtedly  find  a  profitable  outlet  for  their  product 
as  the  motor  cycle  becomes  more  popular,  and  by 
locating  charging  stations  for  the  motorcycles 
aiong  the  central-station  mains  the  use  of  the  motor- 
cycle will  become  more  extended. 

When  we  consider  the  many  practical  advantages 
inherent  to  the  direct-current  system  of  disiribut.on 
which  add  so  greatly  to  the  commercial  success  of 
a  central-station  company,  it  would  seem  that  the 
original  investment  required-  to  establish  the  plant 
and  system  should  not  be  the  onl^'  question  afifeciing 
the  selection  of  the  system  to  be  adopted. 

It  is  universally  conceded  by  all  competent  and 
unprejudiced  engineers  that  the  alternating-current 
system  of  distribution  in  a  closely  settled  district, 
which  shall  approach  in  commercial  value  the  di- 
rect-current distribution  system,  shall  be  one  which 
has  for  its  basis  an  interconnected  system  of  sec- 
ondary mains,  with  transformers  of  large  capacity, 
and  high-pressure  feeders  from  the  central  station 
to  these  transformers  and  generators  in  the  station 
operated  in  parallel,  as  previously  described.  There- 
fore the  cost  of  the  distribution  network  in  the  case 
of  the  alternating-current  system  will  not  be  less 
than  that  of  the  direct-current  network,  and  the 
cost  of  transformers,  high-pressure  feeders  and  al- 


FIG.   9.      GENERAL  DISTRIBUTION  FROM  CENTRAL  STATIONS 
BY    DIRECT    CURRENTS. 

tcrnating-current  dynamos  should  be  compared 
with  the  cost  of  low-tension  feeders  and  low-tension 
dynamos  of  the  same  capacity,  these  forming  the 
only  points  of  comparison.  The  investment  in  each 
case  depends  merely'  upon  the  advantageous  location 
of  the  central  station  in  each  individual  city. 

1  have  shown  in  the  early  portion  of  ihe  paper 
that  in  a  large  distribution  system,  such  as  exists  in 
Chicago,  that  js  per  cent,  of  the  total  energ>-  sup- 
plied to  the  system  is  delivered  to  the  business 
portion  of  the  city  covering  an  area  of  one  square 
mile,  the  stations  supplying  this  territory  being 
three-fifths  of  a  mile  from  its  electrical  center.  It 
is  therefore  self-evident  that  since  such  a  large  por- 
tion of  the  energ\'  supplied  is  sonearlyadjacentto  the 
desirable  location  of  the  central  station  that  direct- 
current  distribution  system  should  form  the  basis  of 
the  general   S3-stcm   of  the  company. 

It  seems  to  the  writer  that  the  useful  field  of  op- 
eration for  alternating-current  distribution  system 
is  not  in  large  cities,  but  rather  in  the  scattered  sub- 
urban residence  districts  and  small  towns,  where 
commercial  lighting,  elevator  service  and  general 
power  distribution  forms  an  insignificant  portion  of 
the  demand  and  where  the  first  cost  of  the  direct- 
current  installation  would  so  far  exceed  that  of  the 
alternating-current  si'Stem  of  distribution  with 
primary  mains  and  large  transformers  for  blocks  of 
lighting  as  to  make  the  interest  charges 'so  great 
that  the  property  would  be  rendered  unremunerative. 

The  successful  central-station  company  of  the 
future  will  be.  as  outlined  in  my  paper  read  before 
the  Association, of  Edison  Illuminating  Companies 
at  its  last  convention,  the  one  combining  intel- 
ligently the  use  of  alternating  and  direct  currents, 
employing  direct  current  in  the  distribution  systems 
in  the'  thickly  settled  business  and  residence  dis- 
tricts of  a  city  and  alternating  current  for  the  dis- 
tribution systems  in  the  scattered  residence  districts 
and  surrounding  suburbs.     The  energy'  will  be  gen- 
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erated  at  one  or  two  large  condensing  stations  lo- 
cated where  water  and  fuel  may  be  obtained  at  the 
minimum  cost  and  the  energy  transmitted  to  the 
various  sub-stations  located  at  the  electrical  centers 
of  the  distribution  systems.  The  choice  of  low-pres- 
sure direct-current  or  high-pressure  alternating  cur- 
rent for  the  transmission  to  the  sub-stations  will 
depend  upon  their  relative  distance  from  the  gen- 
erating stations,  rotary  transformers  or  other  forms 
of  current  rectifiers  being  employed  in  the  sub- 
stations which  supply  the  direct-current  distribution 
networks  when  alternating  currents  are  used  for 
the  transmission. 


Large    American    Engine-dynamos   for 
London. 

The  Westinghouse  Machine  company  and  the 
Westinghouse  Electric  and  Manufacturing  company 
recently  invited  a  number  of  prominent  engineers  to 
their  works  at  East  Pittsburg  to  inspect  some  re- 
markable new  engines  and  generators  which  are 
about  to  be  shipped  to  England.  The  visitors  saw 
three  2,500  horse  power  electrical  generators  direct- 
connected  to  three  2,500  horse  power  engines,  which 
were  constructed  for  the  Metropolitan  Electric  Sup- 
l>ly  company  of  London. 

It  is  worthy  of  remark  that  while  it  is  no  new  cir- 
cumstance for  England  to  send  to  America  for 
electrical  apparatus,  it  is  a  new  circumstance  for 
England  to  send  to  America  for  large  steam  engines. 
The  generators  and  the  engines  which  drive  them 
are  the  largest  of  their  type  ever  constructed,  and 
they  embody  many  new  and  interesting  features  in 
design  and  construction. 

The  Metropolitan  Electric  Supply  company  is  the 
greatest  electric  lighting  company  in  Europe,  and 
its  present  contract  with  the  Westinghouse  interests 
calls  for  "three  compound  two-phase  steam  alter- 
nators," each  consisting  of  an  inclosed  vertical  com- 
pound engine  with  the  armature  of  the  generator 
coupled  direct  to  the  engine  crank-shaft,  the  engine 
and  generator  being  mounted' on  separate  bed  plates. 

The  engines  and  generators  are  so  designed  that 
the  full  output  can  be  obtained  at  any  speed  from 
116  to  145  revolutions  per  minute,  this  range  of 
speed  being  necessary  in  order  to  provide  a  varia- 
tion in  the  fiequency  of  the  alternations,  and  thus 
enabling  a  supply  to  be  given  to  existing  trans- 
formers in  London. 

The  engines  are  of  the  inclosed  vertical  compound 
marine  type,  and  they  are  the  most  powerful  en- 
gines yet  made  at  East  Pittsburg. 

The  electrical  apparatus  built  by  the  Westing- 
house Electric  and  Manufacturing  company,  accom- 
panying these  engines,  consists  of  three  direct-cur- 
nected  alternating-current  generators,  delivering 
two-phase  currents  at  a  pressure  of  500  volts.  The 
armature  or  the  revolving  element  of  each  gen- 
erator, as  before  mentioned,  is  mounted  directly  on 
the  engine  shaft. 

There  is  one  direct-current  multipolar  exciter  to 
each  generator,  which  is  arranged  for  direct  connec- 
tion to  the  engine  shaft. 

This  plant  is  to  supply  primarily  arc  and  incan- 
descent lighting  to  London,  but  a  portion  of  the 
power  is  to  be  used  for  operating  rotary  trans- 
formers, which  in  turn  supply  current  to  direct-cur- 
rent motors  and  for  charging  storage  batteries  by 
the  three-wire  direct-current  system. 

The  Metropolitan  Electric  Supply  company  of 
London  is  planning  new  central  stations  and  newly 
equipping  old  ones,  and  it  is  likely  that  the  Westing- 
house companies  will  be  called  upon  to  supply  many 
additional  engines  and  generators  before  the  work 
now  begun  is  completed. 


WAR    NEWS. 


[Cof2£i?iued  from  page  9/.] 
fire  would  be  so  great  as  to  be  a  most  important 
factor  in  the  struggle.  Is  not  this  accuracy  due  in 
some  measure  to  the  fact  that  the  very  large  guns 
'in  the  American  navy  are  trained  by  electricity, 
which  enables  a  species  of  telescopic  sight  to  be 
employed  which  is  completely  impracacable  wi:h 
guns  trained  by  hand?" 

Miscellaneous  Notes.— The  w^ar  signal  service 
along  the  New  England  coast  has  been  discon- 
tinued. The  service  was  under  the  supervision  of 
Captain  Weeks  of  the  naval  militia,  whose  head- 
quarters were  on  board  the  old  frigate  Minnesota. 
A  complete  circuit  was  established  along  the  entire 
coast,  and  thus  it  was  made  impossible  for  a  foreign 
warship  to  approach  any  place  on  the  coast  without 
detection. 

Chief  Endicott  of  the  Bureau  of  Yards  and  Docks 
has  requested  the  secretary  of  the  navy  to  have  the 
force  of  civil  engineers  of  the  naval  service  increased 
by  four,  so  that  the  corps  will  number  20  officers. 
The  war  has  greatly  added  to  the  duties  of  the  civil 
engineers,  and  they  have  been  embarrassed  by  the 
curtailment  of  their  force  through  the  suspension  of 
A.  G.  Menocal  and  U.  S.  G.  White  and  the  ab- 
sence of  R.  E.  Peary,  the  Arctic  explorer.  The 
latest  appointment  to  the  corps  of  civil  engineers 
is  J.  G.  W.  Walker,  a  son  of  Rear  Admiral  John  G. 
Walker. 

It  is  said  that  enterprising  sailors  on  the  ships 
engaged  in  cable  cutting  during  the  war  have 
started  quite  a  trade  in  cable  souvenirs.  Some  of 
these  cable  sections  are  genuine,  but  it  is  feared 
that  many  of  them  made  a  sudden  appearance  in 
port  in  obedience  to  the  law  of  supply  and  demand. 


Protection  for  Ocean  Travelers. 

The  sinking  of  the  French  liner  La  Bourgognc 
and  the  terrible  loss  of  life  amending  that  disaster 
have  attracted  universal  attention  to  the  fact  that 
travelers  are  exposed  to  great  dangers  from  co!= 
li<.ions  at  sea  and  from  iceberg,';,  especially  during 
fogs.  Under  the  most  favorable  conditions,  it  has 
been  pointed  out.  the  means  at  hand  arc  very  im- 
perfect, and  much  dependence  must  necessarily  he 
placed  in  agencies  which  would  not  be  selected 
excepting  where  nothing  else  was  obtainable.  De- 
vices which  depend  upon  auricular  signals  like  the 
eophone  and  the  topophone  are  only  valuable,  of 
course,  in  the  presence  of  another  vessel  equipped 
with  a  similar  system  and  where  the  signals  are 
faithfully  sounded  at  regular  intervals.  Even  then 
it  has  been  observed  that  under  certain  atmospheric 
conditions  signals  that  are  sounded  by  one  ship 
may  not  be  heard  by  another  in  the  immediate  vi- 
cinity, although  a  vessel  much  farther  away  may 
detect  them. 

Mr.  Hermann  Herberts  of  Newark,  N.  J.,  dis- 
cusses this  questiun  in  a  communication  to  tht 
Western  Electrician,  in  which  he  suggests  the  use 
of  the  thermopile  for  detecting  the  presence  of  a 
ship  or  an  iceberg.  The  subject  has  interested  him 
deeply,  he  says,  because  of  an  experience  in  early 
life. 

"Some  years  ago  I  myself  witnessed  a  collision 
about  60  miles  off  the  coast  of  England."  he  says. 
"It  occurred  about  eight  o'clock  in  the  evening,  with 
the  moon  brightly  shining.  We  were  towed  into 
an  English  port,  where  we  remained  for  three  days 
until  the  damage  was  repaired.  This  was  compara- 
tively a  trivial  aiTair,  as  no  lives  were  lost,  but  the 
scenes  on  board  gave  me  an  idea  of  how  easily  a 
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ft;w  persons  losing  their  self-control  may  affect  a 
large  crowd.  It  is  hard  to  describe  the  strain  one 
undergoes  when  in  such  position,  with  escape  from 
impending   danger  apparently   cut  off." 

Concerning  the  precautions  now  taken  and  the 
means  employed  to  detect  and  interpret  signals, 
Mr.  Plerberts  calls  attention  particularly  to  the  fact 
that  "under  existing  conditions  it  is  necessary  that 
both  vessels  be  active,  not  only  in  giving  signals, 
but  also  in  'attempting'  to  intercept  them.  The 
safety  of  a  vessel  consequently  not  only  rests  with 
its  own  crew,  but  largely  depends  upon  the  watch- 
fulness of  the  other  vessels.  A  good  deal  of  blind 
conlidence    is   therefore    required." 

The  suggestion  that  "wireless  telegraphy"  be  em- 
ployed is  disposed  of  by  the  same  objection,  that 
dependence  must  be  placed  on  the  crew  of  another 
vessel,  even  assuming  that  every  craft  afloat  would 
be  provided  with  suitable  equipment  and  hat  the  nec- 
essary degree  of  watchfulress  be  sho.\n.  Then,  too, 
under  the  most  favorable  conditions  there  would 
still  be  the  danger  arising  from  icebergs  and  float- 
ing wrecks,  which  frequency  prove  a  source  of  grea; 
danger   in    navigation. 

In  presenting  his  solution  of  the  problem,  Mr. 
Herberts  does  not  pretend  that  it  is  much  more 
than  a  mere  suggestion,  but  he  asks  that  it  be  given 
the  consideration  which  such  an  important  subject 
deserves,  especially  as  it  is  based  upon  scientific 
principles  and  its  perfection  and  adoption  may  re- 
move a  constant  source  of  danger  from  ocean  A'oy- 
ages. 

'Tt  is  well  known."  he  says,  that  any  object,  when 
its  temperature  is  higher  or  lower  than  that  of  the 
surrounding  atmosphere,  will  either  send  forth  heat 
radiations  or  absorb  heat  from  its  surrounding 
m-edium.  If  we  can  construct  an  apparatus  which 
is  acted  upon  by  heat  radiations,  and  if  the  ap- 
paratus be  of  such  sensitiveness  that  it  will  inter- 
cept and  indicate  them,  even  if  they  be  exceedingly 
^^'eak,  we  need  not  depend  upon  our  ear  or  eye  to 
locate  the  source  of  danger.  A  modification  of  the 
thermopile  or  the  radiophone  may  be  employed 
for  this  purpose." 

The  instrument  suggested  by  Mr.  Herberts  con- 
sists of  two  thermopiles,  each  provided  with  a  fun- 
nel for  collecting  the  heat  rays.    The  funnels  point 


in  opposite  directions  and  revolve  in  a  horizontal 
plane  upon  a  fixed  standard,  so  that  ihc  full  circle 
of  the  horizon  is  swept  twice  in  every  revolution 
of  the  pair.  The  piles  arc  connected  with  a  gal- 
vanometer scale  and  with  a  local  circuit  provided 
with  call  bells.  If  a  ship  is  approaching  from  a 
given  quarter,  its  heat  radiations  are  caught  in  the 
revolving  funnels  every  time  they  swing  past  the 
ship,  and  as  she  draws  nearer,  the  strength  of  the 
current  set  up  in  the  thermopile  increases  until  the 
alarm  bcl!  is  rung.  By  means  of  a  revolving  posi- 
tion indicator.  »n  observer  is  able  to  determine  the 
direction  of  the  approaching  ship.  The  increasing 
or  diminisliing  action  of  the  thermopile  tells  whether 
the  ship  is  approaching  or  receding.  The  same 
laws  of  radiation  make  it  possible  for  the  instru- 
ment to  indicate  the  approach  of  an  iceberg,  and 
in  many  cases  the  proximity  of  a  wreck  or  of  land, 
and  to  enable  the  navigator  to  distinguish  the  nature 
of  the  obstruction. 

Mr.  Herberts  recognizes  the  fact  that  many  factors 
must  be  considered  in  working  out  this  fascinating 
pjoblem,  such,  for  instance,  as  tlie  modification  in 
the  temperature  experienced  in  approaching  the 
Gulf  Stream,  but  these  obstacles,  he  thinks,  can  all 
be  easily  overcome. 


Ohio  Electric  Light  Association. 

The  fourth  annual  meeting  of  the  Ohio  Electric 
Light  association  will  be  held  at  the  West  House, 
Sandusky,  August  i8^h  and  19th.  The  conventioii 
will  assemble  at  10:30  o'clock  on  the  morning  of 
August  i8:h,  at  the  West  House,  Columbus  avenue 
and  Water  street.  Delegates  can  avail  themselves  of 
the  regular  excursion  rate  to  Sandusky  prevailing 
at  this  season  of  the  year,  namely,  one  and  one-third 
fare  for  the  round  trip.  Rooms  can  be  secured  at  \\\t 
West  House  at  $2  and  $2.50  per  day,  American  plan. 

Mr.  E.  C.  Schmidt,  vice-president  of  the  associa- 
tion and  superintendent  of  the  Sandusky  Lighting 
company,  has  arranged  a  programme  of  amusements 
for  the  ladies  during  the  sessions  of  the  convention, 
including  yachting  and  a  trolley  ride  to  the  Ohio 
Sailors  and  Soldiers'  Home,  and  special  trips  to 
Cedar  Point  on  Thursday  or  Friday  evening,  where 
there  will  be  special  attractions.  On  Saturday,  Au- 
gust JOth,  by  arrangement  of  the  Sandusky  Lighting 
company  with  the  steamer  Arrow,  the  members 
of  the  association  and  their  friends  will  be  taken  for 
a  trip  to  the  islands.  The  steamer  will  leave  San- 
dusky at  9:40,  arriving  at  Put-in-Bay  at  11:30,  where 
members  can  get  dinner  at  the  Hotel  Victory.  On 
the  return  trip  the  members  can  leave  Put-in-Bay 
either  at  3  p.  m.  or  6:30  p.  m.,  arriving  at  Sandusky 
at  4:45  and  8:15  respectively.  The  return  trip  in 
the  evening  will  be  by  the  south  channel,  passing 
the  Hotel  Victory,  Catawba  Island,  Lakeside  and 
Marblehead. 

Following  is  the  list  of  papers  to  be  read  and 
discussed  during  the  convention: 

"Positive  and  Negative  Economies  in  Small  Cen- 
tral Stations,"  by  E.  P.  Roberts,  M.  E.,  of  Cleve- 
land. 

"Some  Suggestions  Relative  to  Determining  the 
Cost  of  Electiical  Supplj',"  by  M.  E.  Turner  of  Cleve- 
land. 

"The  Meters  Relation  to  the  Dividend,"  by  Caryl 
D.  Haskins  of  Boston. 

"Comparative  Commercial  Qualities  of  Old  and 
Modern  Transformers  as  Applied  to  an  Exchange," 
by  J.  H.  Perkins  of  St.  Louis. 

''Long-distance  Transmission  of  Power,"  by  E.  J. 
-Berg  of  Schenectady. 

The  following  topics  will  also  be  discussed: 

'  What  are  the  advantage.^;  and  disadvantages  of 
enclosed  arc  lamps  for  outside  lighting?" 

"Can  the  candle  power  of  arc  lamps  be  accurately 
determined  by  the  use  of  a  portable  photometer?" 

'"In  what  way  can  competition  of  the  gasoline  in- 
candescent burner  be  most  successfully  met?" 

*Ts  it  advisable  for  a  plant  to  change  from  15.000 
volts  alternating  single-phase  to  7,200  two-phase  if 
no  question  of  motor  business  is  concerned?" 

■'What  are  the  tj-pes  and  makes  of  engines  in  use 
in  the  smaller  plants  of  the  association:  the  time  of 
their  installation  and  their  condition  at  the  present 
time?'' 

The  officers  of  the  association  are:  President,  H. 
K.  Wood.  Piqua;  vice-president,  Emil  C.  Schmidt, 
Sandusky;  secretary  and  treasurer,  Samuel  Scovil, 
Cleveland;  executive  committee,  John  I.  Beggs.  Cin- 
cinnati; B.  P.  Holmes,  Youngstown;  B.  P.  Foster, 
Norwaik;  George  Matt,  Lancaster;  E.  H.  McKnight, 
Middletown;  advisory  committee,  J.  Gvyynn.  Steu- 
benville:  A.  W.  Field,  Columbus;  D.  S.  Gaskill. 
Greenville;  finance  committee,  John  H.  Miller. 
Springfield;  J.  I.  Cooke,  Ironton;  Edward  F.  Gwynn, 
Delaware. 


Pacific    Cable. 


In  view  of  the  recent  action  of  the  Hawaiian  gov- 
ernment in  granting  a  franchise  to  an  American 
syndicate  for  cable  landing  privileges,  subject  to  the 
approval  of  the  United  States,  it  will  be  interesting 
to  follow  the  movements  of  the  promoters  of  the 
all-British   cable  project. 

The  following  is  an  extract  from  the  London 
Morning  Post;  "The  report  of  the  committee 
which  sat  to  hear  evidence  nearly  two  years  ago 
on  the  subject  of  the  Pacific-  cable  still  remains 
pigeon-holed  at  the  Colonial  Office.  At  the  de- 
sire of  the  colonial  premiers  last  June.-  the  discus- 
sion of  the  report  was  deferred  until  they  had  time 
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to    consider    iu    contents.     Twelve    months    have 
passed,   and  nothing  has   transpired   to   show   that 
the  report  has  even  been  before  the  colonial  cab- 
inets.    Surely  the  time  has  come  when  official  eti- 
quette  would   not   be   infringed   by    making  public 
ihe  report  in  question.     A  great  deal   of  fuss  was 
made  at  Ottawa  about  the  Pacific  cable,  and  much 
pains  were  taken  to  get  the  best  evidence,  but  it 
is  useless  to  treat  an  imperial  subject  in  this  way. 
If  the  cable  is  a  necessity  let  us  know  it;  if  not,  then 
let  the  subject  be  dropped,  but  do  not  let  the  whims 
oi  the  Australian  premiers  keep  back  the  publica- 
tion any  longer.     As  a  rule  Canada  is  very  anxious 
to  proceed  with  her  proposals,  but  fn  this  matter 
of  the  Pacific  cable  the  Canadian  government  ap- 
pears quite  satisfied  to  let  things  slide.     What,  too, 
is  to  be  done  about  the  Cape  and  Australian  cable.-' 
Tliat  project  seems  also   to  have  lapsed.    Another 
matter  of  imperial  interest  which  seems  to  be  fading 
away   is    the   question    of   the   fast   Atlantic   service 
between    Canada   and    the  motlier   country.     There 
was  much  discussion  and  a  certain  amount  of  pub- 
lic movement  in   both  countries  in  regard  to   this 
fast  service,  but  since  the  question  of  contract  was 
settled  the  scheme  seems  to  have  lacked  attention." 
Concerning  tlie  survey  for  the  projected  Pacific 
cable  route,  winch  was  called  for  lo  years  ago  by 
the  imperial  and  colonial  conference,  the  following 
extract  from  the  Geographical  Journal,  which  pub- 
lishes a  summary  of  the  British  Admirality  surveys 
during  the  year  1897  is  interesting:    "In  the  Pacihc 
one   of   the   surveymg*   vessels    made     an     extensive 
cruise  to  Honolulu,  via  Palmyra  and  -banning  inl- 
ands, to  search  for  reported  shoals,  survey  islands 
and  obtain  soundings  at  the  same  time,  which  would 
be  useful  for  a    Pacific  cable.     Lines   of  soundings 
were  carried  from  Sydney   to   Fiji,    Fiji   to   Sydney 
Island  to  Palmyra  Isiand,  and  northward  to  a  posi- 
tion about  150  miles  southward  of  the  Sandwich  isl- 
ands;  also  from  a  position  about  360  miles  south- 
east of  the  Sandwich  Islands  to  Fanning  Island  and 
Suva.     Between   Suva    and    Auckland,   a   meridian 
distance  was  carried,  also  a  line  of  soundings  run 
to   the   eastward   of   former   lines   en   route.     From 
Auckland    soundings    were    taken    to    North    Cape 
and    thence    to    Hobart.     During    this    cruise    Pal- 
myra   Island    and    anchorage    was    surveyed.     Fan- 
ning    Island     was    surveyed,    the    soundings    being 
earned    out    to    a    sufficient    distance    to    delineate 
the      1,000      fathoms'      contour      line,      also      plans 
made  on  large  scales  of  English  harbor  and  whaler 
anchorage."       Ihe  London  Flectrical  Review   says 
that  along  the  routes  surveyed  the  soundings  show 
that  there  is  no  difficulty  whatever  as  regards  depth 
to   be   expected  in   cable  laying,   not   only   between 
Fiji    and    Fanning    or    Palmyra    Islands,   but  also 
along  any  one  of  the   proposed   routes   from   Aus- 
tralia or  New  Zealand,  to  Fanning  Island  or  Pal- 
myra Island. 

The  London  Daily  ,News  on  August  4th  an- 
nounced that  "an  informal  conference  was  recently 
held  in  London  between  Lord  Strathcona  and 
Mount  Royai,  Mr.  Mulock  and  some  Australasian 
gentlemen  who  are  going,  we  believe,  to  be  con- 
cerned in  the  Pacific  cable;  and  it  is  reported  that 
the  Dominion  Parliament  is  now  disposed  to  support 
the  scheme." 

It  is  announced  that  the  contract  for  laying  the 
Pacific  cable  lias  been  awarded  by  the  American 
company,  but  this  interesting  bit  of  news  lacks  of- 
ficial confirmation. 


American  Street  Railway  Association. 

Arrangements  have  been  perfected  for  the  meet- 
ing and  exhibition  of  the  American  Street  Railway 
association,  which  will  open  at  Boston  on  September 
6th  and  continue  through  September  gth,  and  it  is 
expected  that  this  year's  gathering  will  prove  not 
only  enjciyable  but  prosperous  as  well.  There  will 
certainly  be  a  large  western  delegation,  as  arrange- 
ments have  already  been  made  for  special  accommo- 
dations between  Chicago  and  Boston.  The  Wabash 
railroad  announces  that  the  Continental  limited, 
which  will  leave  Polk  street  depot  at  noon  on  Sun- 
day, September  4th,  will  reach  Boston  on  the  follow- 
ing afternoon  at  5:50  p.  ni.  The  Detroit  members  will 
join  the  party  at  8:30  p.  m.,  and  the  eastern  contin- 
gent be  taken  on  at  various  points.  The  St.  Louis 
train  joins  the  Chicago  train,  and  it  is  therefore 
expected  that  the  party  will  be  the  largest  western 
delegation  that  has  ever  attended  an  eastern  meeting 
of  the  association. 

The  local  committee  on  entertainment  has  com- 
municated to  Secretary  Penington  the  plans  adopted 
for  the  meeting.  The  "schedule"  includes  the  fol- 
lowing features: 

Tuesday  afternoon,  trip  to  Concord  and  Lexing- 
ton. 

Tuesday  evening,  reception  at  the  hall. 

Wednesday  morning,  ladies  to  be  taken  to  points 
of  local  and  historic  interest. 

Wednesday  afternoon,  excursion  down  the  harbor 
with  clambake  at  Nantucket  Beach. 

Thursday  morning,  drive  through  the  park  for 
the  ladies. 

Thursday  afternoon,  trip  to  Plymouth. 

Thursday'-  evening,  banquet. 

Friday  morning,  shopping  trip  for  the  ladies,  vis- 
iting principal  stores. 

Friday  evening,  trolley  excursion  to  Norumbega 
Park. 

Following  is   a  list  of  the  concerns  which   have 
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been  awarded  space  at  the  exhibition  to  be  held  in 
conjunction  with  the  meeting: 

Feet. 

Street  Raihvay  Journal,  New  York         300 

Street  Railway  Keview,  Chicago ...  300 

H.  W.  Johns  Maouticiuring  company.  New  York  city  ...  .  300 

General  tlecinc  company.  Schenec.ady 3000 

J.  T.  McKoy,  Cliicdgo joo 

Harold  F.  iirowo,  New  York '  *           "    "     ..     ,...'. .'  200 

Walkercompauy.  Cleveland,  6 .....'.'  1000 

Electrical  Review  Publisljing  coinoany,  New  Yoik 100 

iauaton  Locomoiive  company,  Taunton,  Mass 1,080 

Onio  brass  company,  Manstield,  O 300 

Wells  &  Frencn  company,   Chicago 400 

K.  D.  Nutiall  company,  Allegheny,  Pa 200 

American  Railway  Suoply  cumpany,  New  York 100 

Adam  Cooks  Sons,  New  York 100 

Weber  Railway  Joint  Manufacturing  comp'anv,  New  York.  100 

L.  r.  Burrows  company,  Portland.  Me    150 

Charles  Scott  Spring  company,  Philadelphia 200 

International  Register  company,  Chicago 200 

William  WhartoD,  Jr.,  &  Co.,  Piiiladelphia 500 

F.  H.  Newcomb,  Brooklyn 100 

Meakcr  ;V!<inutacturing  company,  Nortii  Ctiicago,  III 200 

Prait  &  Letchworih  company,  buffalo 200 

Samson  Cordage  Works,  Boston 100 

Sieriing  Supply  and  Manufactunntj  companv,  New  York..  400 

Aoams  &  Wesilake  company,  Chicago ." 300 

Consolidated  Car  Fenaer  Cumpany.  Providence,  R.  I  400 

Westinghouse     Electric    and       Manufacturing     company, 

Pittsburg 1000 

RochtjfterCar  Wdeel  Works,  Rochester,  N.  Y 600 

A.  O.  Marston,  Boston 100 

Creagnead  Engineering  company,  Cincinnati,  O  200 

Barbour  Stock  well  company.  Cambridgepori.  Mass 300 

standard  Underground  Cable  company,  Pittsburg 100 

Xew  York  Car  Wheel  Woiks,  Bulfalo,  N,  V  400 

Peunsylvduia  Sieel  company,  Sieelton,  Pa 250  or  300 

WillMm  F.  Ellis.  Boston 200 

Cleveland  Frog  ana  Crossing  company,  Cleveland boo 

Boston  Artihcial  Leather  company,  Huston 100 

Peckham  Truck  company,  New  York 1,000 

Pettiugell-Andrews  company.  Boston 450 

J.  G.  Brill  company,  Ptnlaoelphia 1,400 

Johnson  company,  Lorain,  Ohio         i.ooo 

Ornamite  \'eneer  company,  New  York 400 

Frank  Ridlon  company,  Boston 100 

Cambria  Iron  company.  New  York 100 

\'au  Wagoner  lS:  Williaius  Hardware  company.  Cleveland..  100 

Railway  VVoilo,  London.  England  100 

John  Stephenson  company.  New  York   ..    100 

Asntou  \'alve  company,  Boston 100 

Baltimore  Car  Wueel  t;ompany,  Baltimore.  Md 400 

Hampden  Corundum  Wheel  company.  Brightwood,  Mass..  400 

Ham  Sand  Box  company,  Troy,  NY 100 

R.  H.  Derrab,  Boston joo 

Biuner- White  company,  Boston 200 

E.  F.  de  Witte  company,  Lansingburg,  N,   Y         100 

I'ayior  Elet;iiic  Truck  company,  troy,  N.   Y 800 

Pantasuie  company,  New  Yoik '. 200 

Thayer  &  Co..  Boston 200 

American  Rati  Joint  and   Manufacturing  company,   ...leve- 

land 100 

Sprin^lield  Manntacturing  company,  Bndgepbrt,  Conn 330 

Pennsylvania  Car  Wheel  company,  Pmsburg,  Pa -  400 

Barney  &  Smitu  Car  company,  Da)  ton,  Ohio 450 

J.  E,  Miies,  Boston loo 

Christensen  Eugiiieering  company,  Milwaukee,  Wis  2bo 

Elmer  f.  .Morri=,  New  York i,ot)0 

Corning  Biake  Shoe  coiupony,  Buftalo.  N  .  Y 100 

Pearaon  Jack  company,  Bostuu ^ 100 

C  T.  Orr  &  Co..  Chicago 100 

It  will  be  seen  that  the  leading  manufacturers  of 
slreet-railway  apparatus  will  be  well  represented  at 
the  exhibition.  Alrtady  24.750  feet  has  been  secured 
for  exhibition  purposes,  and  the  number  of  exhibit- 
ors has  reached  68.  This  is  sufficient  guarantee  of 
the  success  of  the  exhibition. 


Electric  Reefing  and    Dredging  in  New 
Zealand. 

In  the  Otago  district  of  New  Zealand  there  are 
a  number  of  electric  power  installations  in  connec- 
tion with  reefing  work,  and  there  has  also  been 
installed  a  large  dredger  worked  by  electricity.  Most 
of  the  steam  dredgers  used  in  this  extensive  dis- 
trict carry  an  electric-lighting  plant.  At  the  pres- 
ent time  more  than  100  dredgers  are  at  work  in 
Otago  province  alone,  and  nearly  all  are  con- 
veniently situated  for  coal  suppl}'.  In  some  parts 
of  the  province  coal  is  very  cheap  at  the  pit's 
mouth,  but  outside  of  the  neighborhood  of  the 
coal  pits  coal  is  extremely  dear.  At  Queenstown 
J^7  per  ton  is  paid  for  household  coal.  ±6  of  which 
u:  paid  for  freight  for  the  last  30  miles  of  the  dis- 
tance covered;  17s.  6d.  per  200  pounds  is  paid  for 
smithy  coal.  Freight  rates  are  excessive.  During 
the  last  J2  months,  there  has  been  a  large  in- 
crease in  the  number  of  dredgers  at  work,  and  in 
most  instances  the  results  have  proved  very  satis- 
factory, the  dredger  known  as  'Electric  No.  i," 
en  the  Molyneaux,  having  obtained  as  much  as 
658  ounces  of  gold  in  hve  days,  and.  according 
10  later  reports,  the  average  return  of  the  dredgers 
per  week  has  been  little  short  of  100  ounces. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  August  8. — The  preliminary  work  for 
the  Third  Avenue  Railroad  company's  change  of 
motive  power  is  well  under  way.  Last  week  the 
state  railroad  commissioners  granted  the  applica- 
tion of  the  company  for  permission  to  change  the 
power  on  all  its  cable  roads  to  electricity, 
applied  by  the  medium  of  underground  conduits. 
With  this  permission  the  commissioners  say:  '"'The 
board  does  not  at  this  time  pass  upon  that  part  of 
the  application  which  asks  that  approval  be  given 
to  the  use  of  compressed-air  motors  and  storage 
batteries  in  addition  to  underground  electricity.  In 
in  the  future  when  the  company  is  read}'  to  use 
either  or  both  of  these  powers,  whether  on  the 
same  portions  of  railroad  on  which  underground 
electricity  is  used,  or  on  separate  portions,  it  may 
apply  to  the  board  for  approval   in  each   case." 

An  interesting  instance  of  the  benevolence  of  an 
electric-railway  man   of  Brooklyn,   whose   name   is 
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not  given,  is  related  in  the  Tribune.  That  journal 
is  active  in  furthering  the  "fresh-air"  work  for  poor 
city  children.  Usually  the  little  ones  are  taken  out 
of  the  city  to  the  refreshing  air  of  the  country,  but 
in  this  case  electricity  was  called  into  play  to  bring 
fresh  air  to  a  suflerer  in  the  city's  heat.  '  We  had 
heard  of  the  illness  of  a  woman  and  her  little  one," 
said  the  fresh-air  man,  "and  that  there  was  li.lte 
hope  for  the  recovery  of  the  mother.  Everybody 
felt  sorry,  and  all  sorts  of  plans  were  suggested  for 
making  the  poor  woman  more  comfortable.  Bas- 
kets containing  dainties  were  sent,  and  boxes  and 
bundles  of  more  dainties  followed.  I  proposed 
fresh  air,  and  went  to  work  at  once  to  secure  it.  J 
had  a  wire  run  from  the  electric  line  near  our  house, 
hi  Monroe  place,  to  the  sick  chamber,  had  an  elec- 
tric fan  placed  at  the  foot  of  the  invalid's  bed,  and 
my  fresh-air  scheme  reduced  the  patient's  tempera- 
ture in  a  short  time,  and  the  doctor  thinks  it  may 
have  had  much  to  do  with  her  improved  condition. 
There  must  be  many  places  in  this  large  city  during 
the  extreme  weather  where  a  similar  gift  would 
do  much  good,  and  for  that  reason  I  am  anxious 
to  have  people  know  about  my  'fresh-air'  scheme." 
The  Edison  Electric  Illuminating  company  is  the 
sole  bidder  this  year  for  the  contract  for  elec.ric 
lighting  in  the  borough  of  Brooklyn.  The  consoli- 
dation of  the  Edison  and  Kings  County  companies 
a  few  weeks  ago  disposed  of  all  competition. 

Reports  of  damage  from  electric  storms  are  fre- 
quent this  month.  From  Gouverneur,  up  in  St. 
Lawrence  County,  comes  news  of  a  ihunder-storm 
on  Friday,  one  of  half  a  dozen  in  a  week,  causing 
a  loss  of  $20,000  by  fire.  Theie  was  one  fatality. 
William  H.  Johnson,  aged  19,  was  caught  out  in 
the  lainstorm.  and  was  afterward  standing  in  the 
door  of  his  home  when  the  lightning  struck  a  tele- 
phone pole.  The  current  ran  along  the  wire  into 
the  house,  and  jumped  three  or  four  feet  from  the 
wire  and  killed  him.  His  mother  was  standing 
within  three  feet  of  him  at  the  time  and  was  no: 
harmed.  Telegraph  and  telephone  lines  were  con- 
siderably damaged  by  the   storm.  M.   S. 


Northwestern  Notations. 

Minneapolis,  August  6. — The  franchise  intended 
lor  W.  T.  Baker,  the  projector  of  a  system  for  sup- 
plying consumers  of  electricity  at  Seattle,  Wash.. 
le;  said  to  be  exactly  like  that  granted  by  the  city 
of  Buffalo,  N.  Y.,  to  the  company  now  using  Niag- 
ara Falls. 

It  has  been  agreed  by  the  citj^  fathers  of  Chippewa 
Falls  that  the  Chippewa  Valley  Electric  Railway 
company  may  have  until  September  ist  to  con- 
struct the  trolley  line. 

Judge  Moer  of  Duluth  ruled  that  the  general  or- 
der of  Superintendent  Herbert  Warren  of  the  Du- 
luth street  railway,  compelling  employes  to  wear 
their  full  uniform  in  order  to  ride  free,  need  not 
be  obeyed;  that  only  the  badge  was  necessary.  The 
court  sustained  the  rule  prohibiiing  the  employes 
from  eating  lunches  in  the  cars.  - 

Superintendent  Smith  of  the  St.  Paul  street  rail- 
way has  made  a  great  record  for  promptness  and 
energy  in  hastening  the  completion  of  the  new  line 
taking  the  place  of  the  cable  line  on  Fourth  stree.. 
The  simple  but  effective  method  of  ascending  the 
sleep  hill  is  viewed  with  great  comfort  by  patrons. 
Cars  for  the  interurban  between  Chippewa  Falls 
and  Eau  Claire  are  now  being  built,  and  the  line 
may  be  completed  by  August  15th.  About  four  miles 
of  track  has  been  laid.  The  power  plant  is  located 
in  Eau  Claire. 

As  in  the  case  against  the  gas  and  water  company. 
Judge  Cant  of  Duluth  decided  that  the  franchises  of 
ihe  Hartman  General  Electric  company  and  the  Du- 
luth Water  and  Light  company  and  West  Duluth 
Electric  companies  were  taxable  as  personal  prop- 
erty. The  judgments  entered  in  each  case  are  the 
amounts  asked  for  by  the  county. 

Believing  that  fires  result  from  detective  wiring, 
the  city  attorney  and  deputy  of  Lincoln,  Neb.,  are 
considering  an  ordinance  contrcKing  the  "electrical 
business."  The  Omaha  ordinance  seems  to  be  re- 
garded with  favor  as  a  model,  and  it  is  proposed  to 
make  the  electrician  who  does  the  city's  work  the 
inspector. 

Hurley,  Wis.,  citizens  are  inclined  to  believe  that 
work  will  soon  commence  on  the  electric-line  exten- 
sion to  Montral. 

It  is  reported  from  Hubbard,  la.,  that  the  Iowa 
Falls  Electric  Light  company  is  planning  to  remove 
its  plant  nearer  the  center  of  town  and  add  a  steam- 
heating  plant. 

The  village  of  New  Paynesville,  Minn.,  is  getting 
bids  for  a  waterworks  and  electric  plant,  using  steam. 
At  Fond  du  Lac,  Wis.,  the  Central  Operating  and 
Construction  company  has  been  incorporated  to 
furnish  gas  and  electric  lights,  with  a  capital  of  $25,- 
000.  M.  S.  P. 


PERSONAL. 


Electrical  people,  especially  those  of  the  street- 
railway  branch  of  the  business,  will  be  interested 
to  learn  that  City  Passenger  and  Ticket  Agent  F.  M. 
Byron  has  been  appointed  to  succeed  the  late  as- 
sistant general  passenger  agent,  C.  K.  Wilber,  of 
the  Lake  Shore  Railroad  compan3^  Mr.  Byron  had 
been  Mr.  Wilber's  "right-hand  man"  in  almost  every 
matter  appertaining  to  the  western  passenger  busi- 
ness of  the  Lake  Shore  system.  Mr.  Byron,  until 
his   recent   appointment,   was  located   at  the   Clark 
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street  office  of  the  Lake  Shore  railroad,  where  his 
energetic  and  courteous  manner  of  pushing  the  in- 
terests of  his  road  became  well  known  to  its  many 
patrons.  Mr.  Byron's  office  is  no\v  at  the  Van 
Burcn  street  station  of  the  Lake  Shore  railway,  and 
he  has  the  title  of  general  western  passenger  agent. 


ELECTRIC  LIGHTING. 

Mr.  Albertz,  owner  of  the  electric  plant  at  Clover- 
dale,  Cal.,  has  signified  his  intention  to  reconstruct 
the  plant  which  was  destroyed  by  fire  four  months 
ago. 

The  Redlands  (Cal.)  Electric  Light  and  Power 
company  has  decided  to  increase  its  capital  from 
$200,000  to  $500,000,  and  to  issue  bonds  to  increase 
the  bonded  indebtedness  from  $100,000  to  $400,000. 

The  new  plant  of  the  Tehama  (Cal.)  Electric  com- 
pany was  put  into  operation  for  the  first  time  last 
month.  The  plant  is  the  property  of  James  Cross  of 
San  Francisco.  Two  more  dynamos  will  probably 
be  put  in  soon. 

O.  M.  Kivlin  and  another  of  Watertown,  S.  D., 
have  just  been  granted  a  20-year  franchise  for  elec- 
tric lighting  in  that  town.  They  intend  to  give  all- 
night  service  from  a  first-class  plant.  Machinery 
and  supplies  will  be  required. 

Robert  C.  Morris  and  associates  have  secured 
from  the  City  Council  of  New  Orleans  a  franchise  to 
enable  them  to  erect  and  operate  an  electric-light 
and  power  plant  in  that  city.  It  is  said  that  Mr. 
Morris  is  backed  by  ample  capital.  He  proposes  to 
spare  no  expense  in  the  equipment  of  an  efficient, 
economical  and  thoroughly  up-to-date  plant. 

The  electric-light  plant  of  Livingston.  Mont.,  was 
totally  destroyed  by  fire  recently.  The  building- 
was  a  stone  structure  and  was  equipped  with  im- 
proved machinery.  The  loss  was  $32,000;  insurance, 
$24,600.  As  soon  as  the  insurance  is  adjusted  the 
work  of  replacing  the  plant  will  be  begun.  The 
electric-light  plant  is  the  property  of  the  Living- 
ston Water  Power  company. 


ELECTRIC  RAILWAYS. 

A  New  York  syndicate  has  been  organized  to 
undertake  the  management  of  the  Lima.  Peru,  street 
railways.  It  is  probable  that  electric  lines  will  be 
established. 

The  county  commissioners  have  granted  a  fran- 
chise to  the' Kansas  City  and  Leavenworth  Rapid 
Transit  company  of  Kansas  City,  Mo.,  to  build  an 
electric  trolley  road. 

The  Tippecanoe  Electric  Railroad  company  of 
Monticello,  Ind.,  was  recently  incorporated,  with  a 
capital  of  $50,000  to  build  an  electric  railroad. 
Charles  C.  Spencer  of  Monticello  is  a  director. 

It  is  reported  that  a  New  York  syndicate  is  con- 
sidering the  plan  of  constructing  a  line  to  connect 
with  the  West  End  railway  and  the  Savannah  (Ga.) 
and  Isle  of  Hope  railway.  The  new  line  will  be 
about  nine  miles  long. 

It  is  stated  that  Norton  &  Turnstall  of  New  York 
will  finance  the  proposed  connecting  line  of  27  miles 
from  Kalamazoo  to  Battle  Creek,  to  be  built  by 
the  Michigan  Traction  company.  Preliminary  sur- 
veys have  been  made  on  the  line. 

The  New  Y'ork  Slate  Railroad  Commissio.i 
granted  the  application  of  the  Peekskill  Traction 
company  for  permission  to  construct  an  electric 
street  railroad  in  Peekskill.  The  road  will  run  to 
the  state  camp  and  thence  to  Verplanck's  Point. 

The  directors  of  the  Central  Traction  company 
of  St.  Louis  have  voted  to  increase  the  capital  stock 
from  $100,000  to  $5,000,000.  The  Municipal  Assem- 
bly recently  passed  an  act  giving  the  company  a 
franchise  covering  many  streets.  R.  M.  Snyder, 
president  of  the  Mechanics'  Bank.  Kansas  City.  Mo., 
and  John  H.  Blessing  of  St.  Louis  are  interested  in 
the  company. 

Quincy's  entire  electric  street-railway  system  was 
sold  on  August  5th  to  a  Maine  syndicate,  repre- 
sented by  W.  B.  McKinley  of  Chicago.  The  same 
syndicate  controls  street-car  systems  and  light  plants 
in  Joliet,  Bay  City,  Champaign,  Springfield,  Ohio, 
Trenton,  Mo.,  and  other  cities.  The  syndicate  will 
at  once  spend  $100,000  for  extensions  and  rolling 
stock.  Capitalists  in  the  same  syndicate  expect  to 
close  deals  for  the  gas  works  and  electric-light  plant 
within  a  few  weeks. 

In  relation  to  the  suggested  consolidation  of  the 
adjoining  and  intermingled  electric-railway  systems 
of  the  Calumet  Electric  Street  Railway  company, 
South  Chicago  City  Railway  company  and  Chicago 
Electric  Traction  company,  the  Economist  says: 
■  The  highest  value  of  the  properties  would  probably 
be  found  by  operating  them  as  a  unit  as  a  feeder  to 
a  trunk  line,  either  the  City  Railway  or  the  South 
Side  Elevated.  When  a  proposition  to  sell  the  Calu- 
met Electric  to  the  City  Railway  was  tentatively 
broached  soon  after  the  failure  of  the  National 
Bank  of  Illinois,  there  was  a  very  wide  difference 
in  the  respective  ideas  as  to  the  value  of  the  prop- 
erty. The  Chicago  Traction  company  could  find 
the  money  to  buy  the  two  other  companies  if  it  de- 
sired to  do  so,  but  probably  the  experience  of  the 
storage-battery  people  in  street  railroading  on  the 
South  Side  has  not  been  of  the  sort  to  nuike  them 
enthusiastic  about  getting  hold  of  more  property  of 
that   kind.     It   can    be   said  with  authority  that  no 


definite,  practicable  proposition  ior  a  consolidation 
of  the  companies  named  above  has  as  yet  been 
presented."         

TELEGRAPH. 

The  Postal  and  Western  Union  companies  arc  at 
odds  about  the  telegraphic  rights  along  the  line  of 
the  Cairo  and  St.  Louis  railroad.  The  older  com- 
pany claims  the  exclusive  right  to  operate  a  tele- 
graph line  along  the  railroad,  while  the  Postal  com- 
pany has  petitioned  the  state  railroad  and  ware- 
house commissioners  for  an  order  to  compel  the 
railroad  company  to  distribute  material  for  the  con- 
struction of  a  new  telegraph  line  along  the  road. 

During  last  year  156  miles  of  new  lines  were  added 
to  the  telegraph  system  of  Guatemala,  bringing  the 
total  mileage  up  to  3,093  miles  with  151  stations. 
In  all,  644,169  telegrams  \yere  dispatched,  of  which 
479,371  were  private,  against  755,682  telegrams  in 
1896,  a  decrease  of  91,513.  This  decrease  was  al- 
most entirely  in  private  telegrams.  There  has  been 
a  considerable  falling  ofT  in  the  imports  of  railway 
and  telegraphic  material.  In  1896  the  United  States 
supplied  this  class  of  goods  to  the  value  of  nearly 
$350,000,  Great  Britain  $172,500,  and  Germany  $165,- 
000.  In  1897  the  total  value  was  about  $225,000  only, 
of  which  the  United  States  supplied  $145,000,  Ger- 
n:any  $55,000,  Belgium  $20,000  and  Great  Britain 
only  $5,000. 

Considerable  amounts  of  the  stock  of  the  Chicago 
and  Milwaukee  Telegraph  company,  which  operates 
an  independent  line  between  Chicago  and  Milwau- 
kee, have  been  bought  by  the  Chicagoans  inter- 
ested in  a  system  of  tickers.  A.  McD.  Young, 
president  of  the  telegraph  company,  had  this  to  say 
of  the  transaction:  "It  is  not  a  sale  of  the  line,  but 
a  lease  to  a  syndicate  in  Chicago  for  a  term  of 
20  years  at  a  price  satisfactory  to  the  company. 
The  syndicate  will  operate  it  under  the  lease,  but 
will  not  own  it,  and  the  officers  of  the  company 
will  remain  the  same."  The  Chicago  and  Milwau- 
kee Telegraph  company  was  organized  18  years 
ago  by  Milwaukee  grain  merchants,  bankers  and 
other  business  men.  and  its  capital  stock  is  $25,000. 


TECHNICAL  SCHOOLS. 

The  sixth  annual  meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education  will  be  held 
on  August  i8th,  19th  and  20th  at  the  Massachu- 
setts Institute  of  Technology  in  Boston.  Dr.  R.  H. 
Thurston  will  address  the  society  on  "The  Correct 
Theory  and  Method  of  Organization  and  Conduct 
of  Professional  Schools."  In  the  programme  of 
papers  for  discussion  there  are  tw'O  papers  on  dis- 
tinctively electrical  subjects — "The  Study  of  Elec- 
tricity in  Courses  Other  than  Electrical,"  by  J.  P. 
Jackson,  and  "Laboratory  Instruction  in  Electrical 
Engineering,"  by  R.  B.  Owens. 


ELECTRICAL  SECURITIES. 

The  Laclede  Gas  Light  company  reports  net 
earnings  for  July  of  $55,596,  an  increase  of  $796  as 
compared  with  the  same  month  last  year.  For 
seven  months  ended  in  July  the  net  earnings  were 
$504,594,  an  increase  of  $50,553  as  compared  with 
the  corresponding  period  last  year. 

The  gross  earnings  of  the  Brooklyn  Heights  rail- 
road, including  the  Brooklyn,  Queens  County  and 
Suburban  and  the  Sea  Beach  roads,  for  the  month 
of  July  is  reported  as  $560,520,  an  increase  of  $88,- 
680  over  the  same  month  last  year.  The  total  income 
ior  the  month  was  $572,116,  an  increase  of  $82,653. 

The  Bridgeport  Traction  company  reports  gross 
earnings  for  June  of  $33,018,  an  increase  of  $5,273 
as  compared  with  the  same  month  of  last  year,  and 
net  $18,968,  an  increase  of  $6,107.  For  the  year 
ended  June  30th  the  gross  earnings  were  $333,408, 
an  increase  of  $14,434  as  compared  wMth  the  cor- 
responding period  of  last  year,  and  net  $155,221. 
an  increase  of  $27,394.  The  fi.xed  charges  were 
$85,950,  leaving  a  surplus  of  $69,271,  an  increase  of 
$25,594. 

The  Long  Island  railroad  reports  gross  earnings 
for  June  of  $481,799,  an  increase  of  $9,164  as  com- 
pared with  the  same  month  of  last  year,  and  net 
$208,640,  an  increase  of  $11,083.  For  the  year  ended 
June  30th  the  gross  earnings  were  $4,683,956,  an 
increase  of  $354,385  as  compared  with  the  corre- 
sponding period  of  last  year,  and  net  $1,449,594,  an 
increase  of  $151,614.  The  taxes  and  charges  were 
$1,365,893.  leaving  a  surplus  of  $213,569,  an  increase 
of  $172,518. 

There  have  been  placed  on  the  market  $30,000 
Middletown  (O.)  Electric  Light  and  Power  company 
first-mortgage  si.x  per  cent,  gold  bonds  at  loi  and 
interest.  The  company  was  organized  in  1894  with 
a  capital  of  $40,000,  and  is  the  only  electric-light 
plant  in  the  city,  which  has  12,000  inhabitants.  The 
company  has  a  lo-year  contract  with  the  city  for 
street  lighting,  for  which  it  receives  $9,706  a  year. 
In  addition  to  the  city  lighting  it  operates  53  com- 
mercial arc  lights,  3,800  incandescent  lights  and  sup- 
plies power  to  several  manufacturing  companies, 
also  to  other  business  houses  for  running  small  mo- 
tors and  fans.  The  cash  receipts  for  1897  were 
$17,235.30,  the  operating  expenses,  including  taxes. 
ir,stuance  and  all  expenses  of  management.,  were 
$10,354.63.  leaving  $6,880.67  «'ith  which  to  pay  inter- 
est on  the  bonds,  amounting  to  only  $2,160. 


MISCELLANEOUS. 

The  burying  of  the  electrical  wires  is  proceeding 
apace  in  Los  Angeles,  Cal.,  and  the  entire  work  Is 
expected  to  be  completed  by  October  15th,  at  a 
cost  of  $500,000. 

There  is  a  law  on  the  statute  books  of  Buenos 
Ayres,  Argentine  Republic,  prohibiting  the  erection 
of  overhead  electric-light  cables,  and  the  authorities 
have  decided  to  rigidly  enforce  the  regulation. 

Under  ihe  tarilT  of  Jamaica,  which  will  be  in  effect 
until  April  30,  1899,  apparatus  and  appliances  of  all 
kinds  for  genei-ating,  storing,  conducting,  convert- 
ing into  power  or  light  and  measuring  electricity  are 
placed  on   the  free  list. 

It  is  said  that  the  government  of  Victoria  proposes 
to  substitute  iron  and  steel  in  place  of  wood  for  the 
80,000  telegraph  poles  now  erected  in  the  colony. 
Provision  for  the  first  installment  of  5,000  posts  has 
already  been  made  in  the  estimates  for  the  next  fiscal 
year.  


TRADE  NEWS. 


James  H.  Mason  of  New  York  has  issued  an  il- 
lustrated catalogue  containing  electrical  information. 
A  copy  can  be  had  on  application. 

The  Schoenhofen  Brewing  company  of  Chicago 
has  ordered  from  the  Ball  Engine  company  of  Erie 
one  100  horse  power  engine,  direct-connected  to  a 
Western  Electric  dynamo. 

The  large  order  of  Walker  alternators  for  the 
Union  Carbide  company  of  Chicago,  recently  noted 
in  the  Western  Electrician,  has  been  dupl.cated.  The 
order,  as  it  now  stands,  comprises  over  20,000  horse 
power  in  generators  and  is  said  to  form  the  largest 
contract  for  electrical  machinery  of  any  kind  evet 
awarded.  The  shops  of  the  W'alker  company  in 
Cleveland  are  running  night  and  day  on  existing 
orders,  and  the  recent  large  additions  to  the  plant 
will  be  taxed  to  their  utmost  to  put  out  the  im- 
mense amount  of  work  already  in  hand. 

Two  interesting  news  items  come  from  the  shops 
of  the  Westinghouse  Machine  company.  One  is 
that  the  company  has  built  a  650  horse  power  gas 
engine,  having  three  cylinders,  each  25  inches  in 
diameter  and  30-inch  stroke,  and  operating  at  145 
revolutions  per  minute.  The  other  is  the  e.xhibition 
of  a  Parsons  steam  turbine,  driving  a  200  horse 
power  alternator.  The  turbine  on  exhibition  runs 
at  4.700  revolutions  per  minute  without  any  per- 
ceptible vibration.  'This  speed,  however,  is  not 
limited  in  any  way.  It  may  be  either  higher  or 
lower.  The  bearings,  which  are  a  special  feature, 
admit  of  any  rotative  speed  that  may  be  desired. 

The  new  works  of  the  Warren-Medbery  company, 
manufacturer  of  inductor  alternators,  Sandy  Hill, 
N.  Y.,  are  now  running  to  their  utmost  capacity,  day 
and  night,  in  order  to  fill  the  orders  for  its  ap- 
paratus. The  company's  business  has  increased 
over  100  per  cent,  wqthin  the  last  60  days,  the  de- 
mand for  inductor  machines  reaching  beyond  the 
utmost  expectation.  The  company  has  recently 
made  a  large  addition  to  its  W'Orks,  and  new^  ma- 
chinery is  now  being  installed,  and  it  hopes  to  be 
able  soon  to  meet  all  demands  made  upon  it 
for  alternators.  It  is  also  manufacturing  a  full  line 
of  standard  white  marble  switchboards  and  the  Med- 
bery  and  Standard  switches,  which  are  well  known. 
The  Medbery  insulation  and  overhead  equipment 
for  electric  railways  is  now  being  manufactured  by 
this  company,  which  is  prepared  to  furnish  this 
high-grade  material  promptly  . 


BUSINESS. 


The  Stromberg-Carlson  Telephone  Manufacturing 
company.  Chicago,  announces  a  divided-circuit  toU- 
Une  telephone  system  that  is  claimed  to  be  entirely 
clear  from  the  broad  claims  of  the  Carty  patent  on 
the  bridging  system,  recently  upheld  as  valid  -in 
Pennsylvania.  The  system  is  said  to  have  some 
new  and  improved  features  as__compared  with  the 
regular  bridging  or  series  system. 

Like  all  the  Westinghouse  publications,  "Electric- 
ity for  Machine  Driving" — a  pamphlet  pointing  out 
the  advantages  of  electric  power — is  handsomely 
printed  and  illustrated.  Tables  and  statistics  showing 
the  loss  of  power  in  belts  and  shaftings  are  given,  arid 
factory  owners  who  realize  this  wastefulness  and 
seek  to  modernize  their  plants  are  invited  to  seek 
information  at  the  nearest  Westinghouse  office.  The 
pictures  show  Tesla  motors  adapted  to  different 
types  of  machinery. 

The  New  England  Sanitary  Product  company  is 
erecting,  at  Old  Harbor  Point,  Mass.,  near  Boston, 
an  absolutely  fireproof  building.  120  feet  wide  and 
about  130  feet  long.  The  building  is  tw^o  stories 
high,  and  is  of  skeleton-steel  framew-ork  style,  con- 
sisting of  steel  columns  built  in  the  walls,  carrying 
heavy  steel  floor  beams  and  girders,  and  clear  span- 
roof  trusses,  w-hich  support  the  roof.  The  struc- 
tural steel  work  in  this  plant  was  designed  and  is 
being  furnished  and  erected  by  the  Berlin  Iron 
Bridge  company  of  East  Berlin,  Conn, 

The  very  interesting  product  of  the  Montauk 
Multiphase  Cable  company  of  New  Y'ork  has  been 
fully  described  in  the  technical  journals  of  this  coun- 
try, and  it  is  pleasing  to  learn  that  it  is  also  attract- 
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ir.g  alteiidon  in  far-off  Australia.  The  following  men- 
tion of  it  appeared  in  tlie  Williamstown  Advertiser  of 
July  2d:  "Mr  Kirkby  has  introduced  the  Montauk 
multiphase  fire  cable  into  the  colony,  and  it  was 
submitted  to  a  highly  satisfactory  practical  test  for 
tiie  first  time  in  Australia  yesterday.  It  is  a  most 
ingenious  invention,  and  IHr.  Kirkby  is  so  satisfied 
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with  it  that  he  has  taken  the  responsibility  of  rec- 
ommending it  to  Mr.  Stein,  superintendent  of  the 
Metropolitan  Fire  Brigade,  and  will  introduce  it 
to  the  big  mercantile  houses  in  the  city.  The  cable 
can  be  attached  to  an  ordinary  electric  bell,  to  a 
telephone  and  to  the  fire  alarm.  The  great  and 
peculiar   property   possessed   by   this    cable    is   that 
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when  it  is  ignited  it  will  instantly  ring  a  fire  alarm 
on  any  premises  where  Mr.  Kirkby's  automatic  fire 
alaim  is  connected  with  it.  Mr.  Kirkby  is  convinced 
that  if  this  cable  had  been  used  in  Melbourne  re- 
cently the  great  fire  at  which  damage  to  the  amount 
of  nearly  one  million  sterling  was  done  would  have 
been  avoided." 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


Issued  Aiisust 


608,175.  Reciprocating  Electric  Drill.  Herman 
Casler,  Canastota,  N.  Y.  Application  filed 
March  18,  1898. 

Energizing  coils  contain  a  magnetic  core  and  are  en- 
closed in  a  casing  composed  of  an  exterior  shell,  heads  or 
ends  and  an  interior  lining  tube,  all  of  iron  or  steel,  the 
lining  tube  and  heads  being  brazed  together, 

608,211.  System  for  Heating  by  Electricity.  James 
F.  McEIroy,  Albany,  N.  Y.  Application  filed 
November  16,  1S92. 

Several  heaters  consisting  respectively  of  a  plurality  of 
healing  sections  and  single  heaters  consisting  of  but  one 
heating  section  aie  so  connected  that  the  single  heaters 
may  be  placed  in  either  circuit,  in  which  the  heating  sec- 
tions in  the  heaters  containing  a  plurality  of  heating  sec- 
tions may  be  placed,  with  means  for  varying  the  con- 
nections. 


NO.    608,175. 

608,228.  Galvanic  Bath.  Carl  E.  Schnee,  Carlsbad, 
Austria-Hungary.  Application  filed  Septem- 
ber 14,  1897. 

A  galvanic  bathing  apparatus  is  composed  of  upper  and 
lower  tubs,  insulating  bases  tor  supporting  the  same,  a 
pair  of  electrodes  projecting  into  each  of  the  tubs,  wires 
connecting  the  upper  tubs  and  leading  to  the  negative  pole, 
and  wires  connecting  the  lower  tubs  and  leading  to  the 
positive  pole  of  a  source  of  electric  energy. 

608,234.  Insulating  Caster  and  Electric  Switch 
Combined.  Augustus  W.  Slayton,  Tecumseh, 
Mich.    Application  filed  May  18,  1898. 

The  wheel  of  the  caster  is  made  of  glass  combined  with 
a  metallic  contact  arm  pivotally  secured  to  the  metallic 
frLime  or  support  of  the  caster  and  adapted  to  form  an 
electric  connection  with  the  floor. 

608,246.  Electrical  Signaling  Apparatus  for  Trans- 
mitting Commands.  Conrad  Arldt,  Berlin,  Ger- 
many. Application  filed  December  '29,  1897. 
Patented  in  England  May  7,  1897,  and  in  France 
May  7,   1897. 

This  apparatus  comprises  a  transmitting  instrument, 
which  is  a  closed  wire  coil,  two  diametrically  opposite 
rotatable  contacts  supplying  current  thereto,  three  leads 
connected  to  the  coil  at  points  120  degrees  apart  and  a  re- 
ceiver consisting  of  three  coils  connected  to  the  leads 
and  acting  upon  a  central  rotatable  magnet  having  a 
pointer  whereby  variation  of  resistance  in  the  transmitter 
caused  by  the  change  of  position  of  its  roiatable  contacts 
will  effect  the  movement  of  the  pointer  in  the  receiver  to 
the  corresponding  position  quite  independent  of  any  varia- 
tions in  the  tension  of  the  current  supplied. 

608,249.  Alternating-current  Induction  Motor. 
Charles  S.  Bradley,  Avon,  N.  Y.  Application 
filed  October  22,  1895. 

An  alternating-current  motor  is  provided  with  two  inde- 
pendent field  magnets  wound  to  develop  rotary  magnetic 
fields,  and  two  armatures  of  relatively  high  and  low  resist- 
ance co-operating  with  the  fields. 

608,258.  Electric,  Bond  for  Railway  Rails.  Samuel 
H.  Harrington,  New  York,  N.  Y.  Application 
filed  December  10,  1S96. 

The  first  claim  is  given:  In  an  electric  bond  for  railway 
rails  the  combination  of  an  iron  or  steel  rail  having  a  per- 
foration formed  in  its  web  at  an  acute  angle  to  the  plane 
of  the  web  'vith  a  bond  ferrule  formed  of  metal  having 
greater  conductivity  than  the  metal  of  the  rail,  said  bond 
ferrule  being  inserted  in  and  brought  into  close  contact 
wi.th  the  sides  of  the  perforation  in  the  rail  web,  and  a 
bond  body  also  formed  of  metal  of  greater  conductivity 
than  that  of  the  rait,  said  bond  body  being  inserted  in  the 
ferrule, 

608,269.     Electric   Arc  Lamp.     Charles  A.    Pfluger, 
.    Chicago,   111.     Application  filed  August  7,  1895. 

This  lamp  has  an  upwardly  projecting  portion  provided 
with  an  enlarged  end  with  a  fixed  hanger,  downwardly 
projecting  tubes  and  means  for  interlocking  the  tubes, 
each  at  its  extremity  to  its  opposed  part,  and  a  fixed  part 
associated  with  the  tubes  and  provided  with  a  recess  or 
aperture  of  such  size  as  to  receive  the  upwardly  projecting 
portion  of  the  lamp,  but  not  to  permit  the  passage  of 
the  enlarged  end,  the  lamp  being  supported  by  the  en- 
gagement of  the  enlarged  end  with  the  fixed  part. 

608,277.  Armature  for  Dynamo-electric  Machines. 
Edward  H.  Anderson  and  David  P.  Thomson, 
Schenectady,  N.  Y.  Application  filed  January 
8,   1898. 

This  armature  is  provided  with  two  main  paths  for  the 
field  flux,  as  distinguished  from  the  several  paths  through 
the  armature  teeth,  which  have  practically  the  same  mag- 
netic reluctance,  but  which  with  a  given  field  excitation 
work  at  different  densities. 

608,281.  Trolley.  Frank  E.  Case,  Schenectady, 
N.   Y.    Application  filed  June  30,    1897. 

In  a  trolley  there  is  the  combination  of  a  base,  a  com- 
bined lifting  and  buffer  spring  extending  in  one  direc- 
tion only  from  the  base,  and  a  pole  socket  pivoted  to  the 
base  at  a  point  below  the  ceoter  line  of  the  spring. 


Apparatus.    John       G.       A. 

England.     Application     filed 

Patented  in  England  Septem- 


608.300.  Electrolytic 
Rhodin,  Eccles, 
August  II,  1897. 
ber  29,  1896. 

The  outer  vessel,  having  a  ribbed  or  corrugated  bottom, 
contains  the  rotating  vessel,  a  plurality  of  tubular  projec- 
tions depending  from  the  bottom  of  the  inner  receptacle 
and  dipping  into  a  mercury  cathode,  a  series  of  anodes 
extending  through  the  upper  transverse  wall  of  the  interior 
vessel  with  their  lower  ends  depending  into  the  tubular 
projections,  and  a  suitable  conducting  substance  en- 
circling the  upper  ends  of  the  anodes  above  the  transverse 
wall. 

608.301.  System  of  Train  Control.  Edwin  W.  Rice, 
Jr.,  Schenectady,  N.  Y.  Application  filed  De- 
cember 31,  1S97. 

Motor  cars  are  coupled  in  a  train,  having  a  proper  equip- 
ment of  motors  and  controlling  devices  such  that  each 
motor  car  may,  if  desired,  be  independently  operated,  and 
switches  are  provided  by  which  the  complete  motor 
equipments  may  be  thrown  in  series  or  parallel  with  each 
other,  and  simultaneously  regulated  when  in  either  con- 
nection by  one  of  the  motor  controllers. 

608.302.  System  of  Train  Control.  Edwin  W.  Rice, 
Jr.,  Schenectady,  N.  Y.  Application  filed 
March  26,   1S98. 

The  combination  is  claimed  with  a  master  controller,  of 
a  motor  controller,  a  pilot  motor  driving  the  motor  con- 
troller, and  electrical  means,  controlled  by  the  master 
controller,  for  interrupting  the  supply  of  current  to  the 
pilot  motor  in  such  a  way  that  the  motor  controller  can 
stop  oniy  in  the  off  position  or  in  some  definite  running 
position. 

608.307.  Electrical  Distribution.  Charles  P.  Stein- 
metz,  Schenectady,  N.  Y.  Application  filed 
July  14,  1S94. 

The  method  of  supplying  polyphase  current  from  a  plu- 
rality of  windings,  whose  phase  relation  is  otherwise  unde- 
termined, consists  in  so  connecting  the  windings  that 
their  mutual  reactions  will  establish  and  maintain  a  poly- 
phase relation  between  the  electromotive  forces  gener- 
ated therein,  and  carrying  current  from  a  plurality  of  the 
windings  to  feed  the  polyphase  translating  device. 

608.308.  System  of  Electrical  Distribution.  Charles 
■P.  Steinmetz,  Schenectady,  N.  Y.  Original  ap- 
plication filed  July  14,  1894,  Divided  and  this 
application  filed  May  22,  1897. 

The  method  of  producing  polyphase  currents  consists  in 
generating  single-phase  current,  driving  by  the  single- 
phase  current  a  plurality  of  alternating  motors  in  series, 
and  maintaining  by  the  mutual  reactions  of  the  machines  a 
polyphase  relation  between  the  electromotive  forces  of 
the  system. 

608.309.  Regulating  Dynamo-electric  Machines. 
Charles  P.  Steinmetz,  Schenectady,  N.  Y.  Ap- 
plication filed  April  23,  1898. 

The  method  of  operating  a  dynamo-electric  machine 
consists  in  causing  the  saturation  curve  of  the  machine  to 
bend  at  a  flux  value  lower  than  that  at  which  the  bend 
would  normally  occur,  and  operating  the  machine  on  that 
part  of  the  curve  above  the  bend. 

608,319.  Electro-mechanical  Lock.  Henry  G.  Carle- 
ton,  New  York,  N.  Y.  Application  filed  Sep- 
tember 9,   1897. 

The  combination  with  a  door  lock  and  an  electric  circuit 
for  operating  the  same,  of  a  hand-operated  combination 
mechanism  in  the  circuit  comprising  a  rotative  disk  inside 
the  door  and  a  member  yieldingly  coacting  with  the  disk 
so  as  to  resist  step  by  step  its  movement  and  thus  indicate 
the  position  of  the  combination  mechanism. 


NO.    608,307. 

-608,320.  Electric  Combination  Lock.  Plenry  G. 
Carleton,  New  York,  N.  Y.  Application  filed 
April  4,   i8g8. 

The  last  claim  is  given :  In  a  protective  device  for  com- 
bination locks  the  combination  with  one  ot  the  plates  of 
the  lock  casing,  of  a  protective  plate,  insulation  between 
the  plates,  a  screw  holding  the  plates  together,  said  screw 
having  a  tapped  portion  and  a  reduced  portion,  the  tapped 
portion  engaging  one  of  the  plates  and  being  long  enough 
to  span  the  distance  between  the  plates  and  a  recessed 
portion  lying  in  the  perforation  of  the  other  plate  wtien 
the  screw  is  home,  an  insulating  washer  between  the  head 
of  the  screw  and  the  plate,  the  plate  and  ihe  casing  being 
connected  to  a  suitable  source  of  electrical  energy,  and  an 
alarm  in  said  connections. 

608,321.  Electric  Lock.  Henry  G.  Carleton,  New 
York,  N.  Y.     Application  filed  May  24,  1898. 

There  is  the  combination  with  a  movable  magnet  of  one 
of  the  engaging  parts  of  the  lock,  such  as  the  latch  or 
keeper,  the  attractive  force  of  the  magnet  being  made 
effective  upon  the  engaging  part,  whereby  a  movement 
of  the  magnet  will  cause  a  corresponding  movement  of  the 
latch  or  keeper. 


608,322.  Combination  Mechanism  for  Electric 
Locks.  Henry  G.  Carleton,  New  York,  N.  Y. 
Application  filed  June  18,  1898. 

The  circuit-controlling  mechanism  and  a  disk  carrying 
a  series  of  indicating  devices  suitably  spaced  apart  for 
indicating  successive  positions  of  the  circuit-controlling 
mechanism  are  provided,  that  one  of  the  series  which 
indicates  the  initial  position  of  the  circuit-controlling 
mechanism  being  farther  from  the  adjacent  indicating 
devices  than  the  other  devices  of  the  series  are  from  each 
other. 

608,333.  Telegraphic  Transmitting  and  Receiving 
Apparatus.  Bernhard  Hoffmann,  Paris,  France. 
Application  filed  May  5,  1897.  Patented  in 
Luxemburg  March  20,  1897. 


NO.  608,249. 

In  a  printing  telegraph  comprising  transmitting  and 
receiving  instruments  each  having  a  type  wheel  rotated 
intermittently  through  an  escapement,  which  in  turn  is 
controlled  by  an  electromagnet  in  connection  with  a  line 
circuit,  a  synchronizing  means  is  devised  consisting  of  a 
pole  changer  for  reversing  the  direction  of  the  current 
from  the  line  battery,  a  polaiized  magnet  at  each  instru- 
ment, a  local  circuit  operating  the  escapement  magnet 
thereof,  and  divided  into  branches  controlled  by  the 
polarized  magnet,  a  revolving  brush  and  sector  included 
in  a  synchronizing  branch  of  the  circuit,  the  sector  inter- 
rupted by  an  insulated  segment  at  the  synchronizing  posi- 
tion for  breaking  the  circuit  and  stopping  the  instrument, 
and  means  for  connecting  the  insulated  segment  in  the 
branch  circuit  except  at  predetermined  intervals. 

608,340.  Automatic  Switch  for  Regulating  Electric 
Air  Compressors.  Moss  Moseley  and  Philipp 
Funck.  Rochester,  N.  Y.  Application  filed  No- 
vember 15,  1897. 

In  combination  with  an  electric  motor  and  compression 
pump,  an  automatic  switch  controls  the  motor  circuit, 
consisting  of  two  communicating  cylinders  provided  with 
pistons,  suitable  insulated  contacts,  one  of  which  is  mova- 
ble, and  operated  by  the  movement  of  one  piston  produced 
by  the  admission  of  air  to  its  cylinder  by  the  movement  of 
the  other  piston. 

608,343.  Electric  Heater.  James  F.  McElroy,  Al- 
bany, N.  Y.     Application  filed  April  6,  1895. 

In  an  electric  heater  there  is  the  combination  of  a  central 
core  piece  carrying  radial  arms  at  either  end,  an  encircling 
spring  placed  about  the  arms,  insulating  bars  placed  upon 
the  encircling  springs  and  extending  longitudinally  paral- 
lel with  the  core  piece,  a  resistance  wound  upon  the  in- 
sulating bars  and  straining  the  encircling  springs  against 
the  tension  of  the  wire. 

608,389.  Rapid  Telegraphic  Transmission  on  Cable 
Lines.  Charles  L.  Davies,  London,  England. 
Application  filed  June  25,  1896. 

An  electromagnet  is  actuated  following  the  closing  of 
the  key  to  disconnect  the  line  from  the  source  of  electro- 
motive force  before  the  current  from  the  source  has  risen 
in  the  line  to  its  effective  maximum. 

608.412.  Joint  for  Electric  Conductors.  Herbert  S. 
Patten,  Montclair,  and  William  Maver,  Jr., 
Jersey  City,  N.  J.  Application  filed  December 
31,   1897. 

The  combination  with  the  tubes  and  the  insulated  con- 
ductors within  the  tubes  and  connections  for  the  con- 
ductors, of  a  two-part  case  adapted  to  set  together  around 
the  joint  and  having  tapering  or  conical  ends  and  screw 
rings  around  the  ends  of  the  inclosing  tubes  and  receiving 
and  clamping  together  the  parts  of  the  divided  case. 

608,497.  Electric  Headlight  Lamp,  Harlan  P. 
Wellman,  Ashland,  Ky.  Application  filed  De- 
cember 10,  1897. 

An  electric  lamp  having  a  parabolic  reflector,  a  trans- 
lucent elongated  cylindrical  casing  projected  at  its  ends 
through  the  reflector,  closures  over  the  ends  of  the  casing, 
a  support  for  the  casing  outside  of  the  reflector,  carbon- 
carrying  rods  extended  through  the  closures,  aud  carbons 
secured  to  the  inner  ends  of  the  rods  and  located  wholly 
within  the  casing. 

608,504.  Telephone-transmitter  Arm  and  Its  At- 
tachment. William  J.  Barr,  Ashtabula,  Ohio. 
Application  filed  October  30,  1897. 

The  combination  is  claimed  with  a  base  having  a  slot  or 
mouth,  and  one  or  more  trunnions  arranged  within  and>on 
the  side  or  sides  of  such  mouth,  the  transmitter  arm 
whose  inner  end  is  adapted  to  fit  and  work  on  such  trun- 
nion or  trunnions,  and  a  fastening  device  which  is  in  the 
nature  of  a  cap  adapted  to  be  secured  to  the  arm  and  com- 
pleting the  bearing. 

608.537-  Battery  Electrode. 
Mount  Vernon,  Ohio. 
1897- 

A  battery  plate  constructed  of  resilient  spring  metal  and 
provided  with  a  pocket  having  a  front  side  sloping  inward 
toward  its  bottom,  and  ends  which  converge  in  a  down- 
ward direction  and  are  at  angles  to  the  sloping  front  side. 


Henry   E.   Wilkinson, 
Application    June    10, 
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Snoqualmie  Falls  Transmission. 

In  the  middle  of  March  the  Snoquahnie  Falls 
Power  company  began  the  work  of  building  a  plant 
at  Snoqualmie  Falls  to  utilize  and  transmit  the 
power  of  the  cataract  to  the  cities  of  Seattle  and 
Tacoma,  Wash.  At  that  time  the  Western  Elec- 
trician gave  a  brief  preliminary  account  of  the 
project  and  a  picture  of  the  falls.  Now  the  work 
is  well  under  way,  several  important  contracts  have 
been  let,  and  this  journal  is  enabled  to  give  further 
details,  with  pictures  showing  the  work  accom-- 
pHshed,  of  a  plant  which  will  embody  several  fea- 
tures of  exceptional  interest. 

Snoqualmie  Falls  is  an  unbroken  cataract  of  26S 
feet  in  the  Snoqualmie  River.  22  miles  east  of  Seat- 


The  cataract  is  a  very  picturesque  and  impressive 
one,  and  it  is  situated  in  a  sparsely  settled  and 
thickly  wooded  country.  The  central  view  in  the 
group  of  pictures  on  this  page  (Fig.  i)  shows  the 
crest  and  upper  portion  of  the  fails,  and  Figs.  6  and 
7  on  page  100  show  the  character  of  the  country 
thereabouts. 

Briefly  fetated,  the  plan  comprises  an  intake  in  the 
channel  of  the  river  about  300  feet  above  the  falls; 
a  shaft  250  feet  thereunder,  with  a  steel  pipe  to  con- 
tain the  column  of  water;  a  large  excavation  at  the 
foot  of  the  shaft,  containing  a  receiver  for  the  water, 
water-wheels,  generators,  transformers  and  switch- 
board: a  tunnel  or  tail-race,  through  which  the  water 
flows  from  the  water-wheels  to  a  portal  at  the  lower 


shows  the  interior  of  the  tunnel  and  the  tramway 
used  for  the  dump-cars.  More  comprehensive  views 
of  the  tunnel  works  below  the  falls  are  shown  in 
Figs.  6  and  8.  The  former  also  gives  a  view  of  the 
long  stairway  leading  from  the  upper  works  to  the 
tunnel  portal,  while  the  latter  shows  a  compressed- 
air  pipe  and  a  conveying  cable. 

The  construction  plant  is  supplied  with  sleam  by 
two  tubular  boilers  of  125  horse  power  each.  A 
double-friction  drum  and  brake-hoisting  engine  01 
75  horse  power,  with  reversible  link  motion,  raises 
6,500  pounds  from  the  shaft  at  the  rale  of  450  feet 
per  minute  on  one  drum,  each  drum  working  sep- 
arately. The  rock  is  raised  on  an  improved  safety 
platform   cage,   suspended   by   wire   rope,   of  which 


Fig.  2.     General  View  of  Construction  Works. 
Fig.  4.     Interior  c-f  Tunnel. 


tie,  in  an  air  line.  Its  importance  as  a  possible 
source  of  power  for  use  in  the  adjacent  cities  has 
long  been  realized,  and  the  project  of  utilizing  the 
power  is  not  a  new  one.  It  was  not  until  this  year, 
however,  that  the  necessary  financial  arrangements 
were  finally  completed  and  the  work  of  building  a 
plant  actually  begun. 

The  Snoqualmie  River  is  formed  by  the  union  of 
three  widely  divergent  forks  which  drain  a  large 
section  of  the  western  slope  of  the  Cascade  Moun- 
tains. The  water-shed  is  said  to  be  about  460  square 
miles  in  area,  and  the  rainfall  is  placed  at  85  inches 
a  year.  During  the  heat  of  summer  the  melted 
FHOw  from  the  mountain  summits  keeps  up  the  sup- 
ply of  water.  At  the  lowest  stages  of  the  water 
the  power  of  the  falls  is  placed  by  conservative  cal- 
culation at  from  20.000  to  30,000  horse  power.  The 
plant  now  going  in  will  have  capacity  to  deliver 
6.000  horse  power  of  this  in  the  cities  named,  after 
deducting  all  losses.  Provision  is  also  made  for 
extension. 


Fig.  I.     Crest  of  the  Cataract. 
SNOQUALMIE    FALLS    TRANSMISSION. 


Fig.  3.     Construction  Plant  Uncovered. 
Fig.  5.     Clearing  Right-of-way  for  Pole  Line. 


level  of  the  river,  and  an  electric  transmission  line 
from  the  subterranean  power  house  to  the  distant 
points  of   consumption. 

Mr.  Charles  H.  Baker  of  Seattle,  who  is  the  presi- 
dent of  the  company  and  its  chief  promoter,  was 
in  Chicago  last  week  to  place  contracts  for  the  elec- 
trical equipment  of  the  plant  and  to  transact  other 
business  connected  with  the  work.  He  states  that 
the  shaft  is  nearly  down  to  the  required  depth;  that 
the  rock  excavation  for  the  power-house  chamber 
is  within  two  months  of -completion  and  that  the 
tunnel  is  finished.  The  shaft  is  250  feet  deep  and 
eight  by  25  feet  in  horizontal  section;  the  chamber 
at  the  base  of  the  shaft  will  be  200  feet  long.  50 
feet  wide  and  25  feet  high,  while  the  tunnel  leading 
from  it  is  660  feet  long  15  feet  high  and  15  feet  wide. 
The  rock  is  hard  and  free  from  fissures.  The  ex- 
cavation is   done  by  compressed-air  drills. 

A  general  view  of  the  construction  works  is  shown 
in  Fig.  2,  while  Fig.  3  gives  a  nearer  view  of  the 
air-compressing    and    hoisting   machinery.     Fig.   4 


there  is  600  feet  on  each  drum.  The  engine  raises 
the  rock  taken  from  the  shaft  to  a  tower  which  has 
been  erected  directly  over  the  mouth.  From  this 
tower  the  rock  is  carried  by  a  gravity  tramway  to 
a  crusher,  which  in  10  hours  will  crush  70  cubic 
yards  to  a  size  of  1%  inches,  being  operated  by  a 
15  horse  power  engine.  The  rock  is  piled  up  for 
use  in  building  the  dam  and  intake,  which  will  be 
the  last  step  preliminary  to  installing  the  generating 
machinery. 

The  mining  is  done  by  10  compressed-air  drills, 
the  power  for  which  is  furnished  by  an  Ingersoll- 
Sergeant  compressor.  It  draws  in  960  cubic  feet  of 
air  a  minute  and  produces  an  air  pressure  of  100 
pounds  per  square  inch.  The  compressed  air  passes 
into  an  iron  receiving  tank,  4^/^  feet  in  diameter  by 
12  feet  high,  whence  it  is  distributed  through  iron 
pipes  down  the  shaft  and  into  the  tunnel. 

When  the  excavation  is  completed  the  intake  (a 
channel  20  feet  wide  and  60  feet  long)  will  be  built 
and  a  dam  will  be  built  diagonally  across  the  stream 
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along  a  ledge  of  rock  which  extends  across  the 
river  at  the  lower  edge  of  a  pool  300  feet  above  the 
falls.  This  dam  will  maintain  the  water  at  a  constant 
depth.  It  will  be  450  feet  long,  15  feet  high,  15  feet 
■wide  at  the  base  and  eight  Icet  wide  at  the  top,  and 
will  be  of  solid  concrete.  Near  its  center  will  be 
a  bear-trap  dam  which  will  be  dropped  to  allow  the 
escape  of  Hood  water.  Five  thousand  barrels  of 
Milwaukee  cement  have  been  ordered  for  the  hy- 
draulic work.  It  is  said  to  be  the  plan  to  divert  the 
course  of  the  whole  river  through  the  shaft  and 
tunnel  while  the  dam  is  being  built,  the  falls  run- 


ing  the  river  below  the  falls  and  the  character  of 
the  country  is  given  in  Fig.  7.  The  poles  are  from 
36  to  60  feet  high,  according  to  the  nature  of  the 
ground.  The  insulators  are  of  the  Redlands  type, 
made  by  C.  S.  Knowles  of  Boston.  They  are  of 
porcelain,  triple-petticoatcd  and  of  unusual  size. 

While  each  circuit  will  ordinarily  carry  about 
one-half  of  the  power  destined  for  the  city  to 
which  it  runs,  it  will  be  possible,  in  case  of 
breakdowns,  to  carry  the  entire  curient  on  one 
circuit  with  an  increased  drop.  A  further  pre- 
caution   will    be    the    establishment    at    Renton    of 


Niagara  Power. 

In  the  central  station  of  the  Niagara  Falls  Power 
company  the  work  of  completing  the  installation  is 
moving  rapidly  forward.  No.  5  of  the  5,000  horse 
power  dynamos  is  in  position,  which  completes  the 
number  of  dynamos  that  will  be  controlled  by  the 
first  switchboard.  The  second  switchboard  struc- 
ture has  been  built  and  the  controlling  devices  placed 
upon  it.  The  illustration  presented  in  Fig.  i  gives 
an  excellent  idea  of  the  progress  made  in  this  famou> 
installation.  It  will  be  seen  that  one  of  the  dyna- 
mos is  going  up  in  front  of  the  second  switchboard. 

In  the  transformer  house  adjoining  the  power 
house  eight  of  the  large  transformers  are  in  place, 
all  being  of  the  type  already  described  in  these 
cclumns.  A  picture  of  this  installation  is  presented 
ill  Fig.  2. 

The  Buffalo  Railway  company  is  now  taking  2,oco 
electrical  horse  power  from  the  Falls,  and  has  in- 
stalled another  pair  of  converters  to  handle  it. 
They  are  similar  to  those  first  placed.  The  illustra- 
tions (Figs.  3  and  4)  show  the  converters  and  the 
switchboard. 

In  Buffalo  the  Cataract  Power  and  Conduit  com- 
pany is  erecting  a  new  transformer  station  on  Ni- 
agara street.  The  building  will  be  of  brick  and 
cost  $2,500.  It  is  stated  that  the  first  to  get  power 
from  this  new  station  will  be  a  malt-house  plant 
that  is  being  built  at  the  corner  of  Albany  and 
Niagara  streets.  This  building  will  have  a  frontage 
of  340  feet  on  Albany  and  220  on  Niagara  street. 
A  kiln  60  feet  square  and  180  feet  high  will  also 
be  built. 


Fig,  6.     Foot  of  Falls  and  Stairway.  Fig.  7.     River  below  the  Falls. 

SNOQUALMJE    FALLS    TRANSMISSION. 


Fig.  8.     Whirlpool,  Tunnel  Entrance, 
Air  Pipe  and  Conveying  Cable. 


ning  dry.  When  the  dam  is  finished  the  water  will 
be  again  cut  ofT  from  the  shaft  and  tunnel  and  will 
return  to  its  accustomed  channel;  the  pipe  will  be 
set  in  the  shaft,  the  elevator  by  which  the  men  are 
to  descend  into  the  subterranean  chamber  will  be 
put  in  place,  the  dynamos  and  water-wheels  will  be 
installed,  and  the  wires  stretched  which  are  to  carry 
the  current  to  the  surface. 

The  receiver  at  the  bottom  of  the  water  column 
will  be  tapped  for  four  water-wheels,  and  each 
water-wheel  will  drive  a  1,500-kilowatt  three-phase 
alternating-current  generator.  These  machines  \x,^\\ 
be  operated  at  7,200  alternations  per  minute,  and  tlie 
output  will  have  an  electromotive  force  of  i.ooo  volts. 
The  pressure  will  be  raised  by  static  transformers  . 
in  the  subterranean  power  chamber  to  25,000  or 
28,000  volts,  which  will  be  the  initial  line  voltage. 
Two  125-volt  exciters  of  75  kilowatts  each  will  com- 
plete the  machinery  equipment.  All  the  generators, 
transformers,  exciters,  switchboard  apparatus,  etc.. 
will  be  supplied  by  the  Westinghouse  Electric  and 
Manufacturing   company. 

Aside  froni  the  exceptionally  high  voltage  to  be 
employed,  the  transmission  line  will  be  of  grea*-  in- 
terest, from  the  fact  that  aluminum  conductcrs  will  be 
used,  and  the  plant  will  thus  be  the  first  in  the  world 
to  use  aluminum  to  transmit  electricity  to  a  consider- 
able distance  in  commercial  practice.  Mr.  Baker  has 
entered  into  contract  with  the  Pittsburg  Reduc'ion 
Works  for  about  500  miles  of  aluminum  wire  of  No. 
2  and  No.  3  B.  &  S.  gauge.  This  wire  is  pure  alumi- 
num, with  the  exception  of  about  1V2  per  cent,  of 
copper.  While  it  has  only  about  60  per  cent,  of 
the  conductivity  of  copper,  yet  the  difference  in 
weight  is  so  great  that,  for  a  long  transmipsion  line 
of  this  character,  Mr.  Johnston,  the  chief  engineer 
of  the  Snoqualmie  Falls  Power  company,  calculates 
that  the  use  of  the  lighter  metal  is  advantageous. 
both  from  a  financial  and  an  engineering  point  nf 
view.  It  is  possible  that,  with  the  prevailing  high 
price  of  copper,  the  Snonualmie  installation,  if  it  is 
as  successful  as  it  is  hoped,  may  prove  to  be  a  pioneer 
in  an  extensive  use  of  aluminum  for  electrical  trans- 
mission  purposes. 

Four  circuits  of  three  wires  each  will  take  the 
current  from  the  falls  to  Seattle  and  Tacoma.  Two 
circuits  supplv  each  city,  and  there  are  two  distinct 
pole  lines.  These  pole  lines,  composed  of  cedar 
poles  cut  in  the  vicinity  and  the  aluminum  wire, 
run  side  by  side  from  the  falls  for  19  miles  to  Ren- 
ton, where  they  diverge,  one  going  to  Seattle  and 
the  other  to  Tacoma.  The  length  of  the  pole  line 
from  the  falls  to  Seattle  is  about  30  miles,  and  to 
Tacoma  about  44.  miles.  The  pole  lines  follow,  as 
nearly  as  possible,  a  direct  line  to  Renton.  They 
are  on  country  roads  wherever  possible,  and  for  a 
long  distance  run  due  west  along  section  lines.  la 
such  cases  a  private  right-of-way  has  been  acquired, 
either  by  free  gift  or  at  a  small  expense.  From  Ren- 
ton the  Seattle  line  will  follow  the  county  road  over 
Beacon  hill  to  the  city,  and  the  Tacoma  line  will 
run  almost  due  south    throuah  Auburn  and  Kent. 

For  long  distances  the  rig-ht-of-wav  runs  through 
unbroken  foiests  of  fir.  A  strip  25  feet  wide  is 
cleared  of  all  vegetation,  and  every  tree  ^vithin  .100 
feet  of  each  side,  which  could  possibly  strike  the 
wires,  will  also  be  cut  down,  so  that  all  danger 
from  forest  fires  or  windfalls  will  be  avoided.  Some 
of  these  giant  firs  are  ^oo  feet  high  and  six  or 
eight  feet  in  diameter.  The  wind  has  an  immense 
leverage  on  these  great  trunks,  and  if  one  should 
be  blown  across  the  line  it  would,  of  course,  be  n 
serious  interruption  to  the  service.  A  photogranh 
Miowing  the  clearing  for  the  right-of-way  near  the 
falls  is  reproduced  in  Fig.  5.     A  pretty  view  show- 


a  switching  station,  by  which,  in  case  of  break- 
down on  the  Seattle  circuits,  the  current  from  one 
of  the  Tacoma  circuits  can  be  conducted  to  that 
city  and  vice  versa.  By  linking  the  two  lines  to- 
gether it  will  be  possible  to  obtain  an  electrical 
circuit  150  miles  long  for  testing.  With  such  a 
circuit,  alummum  conductors  and  28.000  volts  po- 
tential some  highly  important  and  interesting  data 
should  be  secured. 

At  the  points  of  consumption  the  potential  will  be 
reduced  in  sub-stations  and  the  power  will  be  sold 


General  Distribution  from  Central   Sta- 
tions.' 

Part  I. 

Mr.  Thayer,  Belie  Plaine,  la.:  I  would  like  to 
ask  Mr.  Wagner  two  questions,  one  of  which  is  in 
regard  to  the  design  of  these  extremely  large  trans- 
formers. Does  he  regard  it  as  advisable  to  obtain 
an  extremely  close  regulation;  that  is  to  say,  a 
regulation  within  one  per  cent.,  or  is  it  better  to 
have  a  slightly  poorer  regulation,  and  more  iron 
work?  The  second  question  is,  How  does  he  over- 
come the  difficulty  of  the  excessive  drop  in  the 
large  conductors  carrying  the  secondary  currents 
from  the  large  transformers? 

Mr.    Wagner,    St.    Louis :     In    reply    to    the    first 
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to  Street-car  companies,  electric-lighting  plants, 
tlour  mills,  machine  shops  and  other  industries. 
Much  of  it  is  already  under  contract.  Coal  is  not 
cheap  in  Tacoma  or  Seattle,  and  Mr.  Baker  declares 
that  the  company  will  be  able  to  fiu'uish  power 
cheaper  than  it  can  be  produced  by  any  fuel  and 
that  manufacturers  will  take  out  their  steam  plants 
and  install  electric  power. 

The  work  is  proceeding  under  the  technical  di- 
rection of  Thomas  T.  Johnston,  chief  engineer,  and 
James  J.  Reynolds  is  the  superintendent  of  con- 
struction. Both  are  Chicago  men,  and  it  is  Chi- 
cago capital  that  is  building  the  plant.  The  cost 
of  the  work  is  estimated  at  $500,000.  and  the  com- 
pany is  capitalized  for  that  amount.  It  is  hoped  that 
power  will  be  delivered  early  next  year. 


question,  I  may  call  attention  to  the  fact  that  I 
mentioned  in  the  paper  that  by  making  the  trans- 
former practically  an  integral  part  of  the  feeder, 
we  eliminate  all  the  effects  of  transformer  drop, 
just  as  we  do  our  feeder  drop  by  regulating  the 
pressure  wires  from  the  feeder  terminal,  which  be- 
comes the  secondary  terminal  of  the  transformer,  so 
that  we  can  sacrifice  the  regulation  of  the  trans- 
former to  secure  a  very  low  iron  loss;  but  I  want 

I.  Sienoeraoic  report  of  discussion  following  the  leaflinii  oE 
papers  by  Herliert  A.  Wajrner  of  St.  Louis  on  "General  Distri- 
bution from  Central  Stations  by  Alternatine  Currents"  and 
Louis  A.  Ferguson  of  Cliicago  on  "General  Distribution  from 
Central  Stations  by  Direct  Currents,"  before  the  National  Elec- 
tric Light  association  at  Chicago  on  June  H,  1S9S.  The  full  text 
of  Mr.  Wagner's  paper  was  presented  in  the  Western  Electrician 
of  August  6.  iSyS,  and  Mr.  Ferguson's  on  August  13,  189S. 
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to  add  that  a  poorly  regulated  transformer  is  very 
much  better  for  use  in  a  system  where  transformers 
are  connected  in  multiple,^  provided  the  pressure 
for  each  transformer  can  be  regulated  independently. 
Transformers  of  very  close  regu  ation,  one  per  cent, 
or  under,  are  connected  in  multiple  with  two  or 
three  hundred  feet  of  mains  in  between.  Unless 
the  resistance  of  the  mains  is  extremely  low,  the 
transformer  will  handle  the  load  only  when  it  is 
uniformly  distributed  along  the  main.  In  such  a 
case  the  transformer  nearest  the  load  will  take 
practically  all  the  load,  so  that  for  good  distribution 
of  load  between  the  transformers  poor  regulation  is 
desirable,  provided  that  regulation  does  not  affect 
in  general  the  regulation  of  the  system,  and  it 
may  be  so  modified  that  it  will  not  do  that  by 
making  the  potential  of  each  transformer  to  be 
regulated  independently  by  feeder  regulators  at 
the  station,  manually  operated.  The  changes  of 
loads  are  slow  enough  so  that  one  mechanic  can 
take  care  of  them. 

Mr.    Van  Trump,  Wilmington,    Del.:     I  wish   to 
ask    what    is    the    objection    to    cutting    the    feeder 


load  that  comes  on  the  peak  is  principally  in- 
candescent lighting.  The  motor  load  is  almost  con- 
stant and  the  arc-lighting  load  is  much  more  nearly 
constant  than'  the  incandescent  load.  The  wattless 
current  is  small  compared  with  the  other  current, 
in  any  event,  and  it  is  found  in  large  alternating- 
current  generators  that  they  can  be  operated  with  a 
considerable  increase  of  current  in  the  armature 
without  materially  increasing  the  temperature  of 
the  machine  for  short  periods,  as  the  greatest  losses 
in  the  generator  do  not  originate  in  the  copper  of 
the  armature,  and  that  can  be  very  greatly  over- 
loaded without  afifecting  the  maximum  value  of 
the  machine. 

Mr.  Dow,  Detroit:  I  desire  to  discuss  Mr.  Wag- 
ner's paper  to  some  extent  from  the  point  of 
information  furnished  in  the  paper  itself.  The 
points  on  which  Mr.  Wagner  has  based  his  curves 
are  given.  He  states  the  feeder  loss  in  case  No. 
I  is  24  per  cent.  That  is  an  exceptionally  high 
feeder  loss.  It  is  not  radically  different  from  the 
feeder  loss  in  Mr.  Ferguson's  paper,  22.8  per  cent., 
bnt  that  ipicludes  the  tie-lines  losses  over  an  Edi^ni 


Referring  again  to  the  figures  on  the  loss  in 
mains,  which  is  assumed  to  be  two  per  cent,  in  both 
cases,  I  rather  take  exception  to  the  statement  of 
.the  condition  of  load  which  will  prevail  in  such  a 
station  as  the  representative  Edison  station,  viz., 
with  a  large  motor  load  and  very  respectable  arc- 
lamp  load.  Mr.  Wagner  has  noted  the  fact  in  his 
paper  that  the  drop  in  the  alternating-current  main 
or  feeder  is  not  proportional  to  the  current,  where 
he  says:  "It  would  be  quite  perfect  if  the  drop  in 
alternating-current.  lines  were  proportional  to  the 
current,  but  it  is  not."  This  will  certainly  affect 
the  quality  of  the  investment  between  mains  for 
direct  current  and  allernating  current.  To  get  the 
two  per  cent,  regulation  in  the  mains  will  cer- 
tainly, under  the  conditions  of  the  representative 
Edison  station,  involve  considerably  more  invest- 
ment if  the  supply  is  to  be  by  alternating  current. 

The  question  of  arc  lamps  as  discussed  by  Mr. 
Ferguson  and  the  statements  made  in  his  paper 
can  be  applied  directly,  in  answering  Mr.  Wagner 
as  to  the  quality  of  the  two  systems  in  this  respect. 
and    T    wish    t>*    omphn'^\7.f    Mr.     F*?rcu^on*s    statc- 
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transformer  off  the  line  automatically,   and  saving 
the  underload  losses  during  underload? 

Mr.  Wagner:  The  object  is  to  make  the  under- 
load losses  so  small  that  it  will  not  be  necessary 
to  do  that.  .That  would  complicate  the  operation  of 
the  system  very  considerably,  both  in  the  matter 
of  attendance  and  the  use  of  switches  and  automatic 
devices  which  are  not,  as  a  rule,  to  be  depended  on. 
In  the  system  described  here  the  highest  efficiency 
is  at  the  average  load,  so  that  if  a  transformer  were 
cut  out  and  its  feeder  cut  out,  it  would  decrease 
the  average  efficiency  rather  than  raise  it,  as  it 
would  increase  the  load  on  the  other  feeders,  in- 
creasethecopper losses  in  the  other  feeders  and  other 
transformers,  which  would  be  greater  than  the  iron 
losses  which  you  sustain  temporarily.  The  object 
is  to  design  a  system  to  be  most  efficient  at  the 
average  load.  With  a  "  transformer  it  can  be 
accomplished  successfully. 

Mr.  Robinson,  Baltimore:  What  is  the  wattless 
current  loss? 

_  Mr.  Wagner:  The  wattless  current  is  inappre- 
ciable. The  volt-amperes  and  the  watts  correspond 
so  nearly  in  any  alternating  station  at  full  load  that 
the  increase  is  almost  inappreciable,  even  in  the 
most  poorly  designed  station.  The  power  factor 
is  very  high  at  maximum  loads,  and  with  a  system 
of  this  kind  the  power  factor  should  be  practically 
100  per  cent,  at  all  times,  except  for  alternating 
motors,    which   lower   it   slightly.     The  part   of  the 


three-wire  station  located  much  farther  from  the 
maximum  load  than  his  customer.  I  think  that 
taking  the  average  of  Edison  stations,  and  this  is 
assumed  to  be  a  representative  three-wire  direct- 
current  station,  the  feeder  loss  is  more  nearly  12  to 
14  per  cent,  I  am  familiar  with  one  station  where 
the  feeder  loss  is  under  12  per  cent,  and  others 
where  it  is  15  per  cent.  As  to  the  24  per  cent,  loss, 
I  cannot  think  of  any  station,  except  possibly  the 
Chicago  station,  with  their  tie  line  included,  where 
the  feeder  loss  would  approximate  that.  A  slight 
modification  in  the  feeder  losses  will  completely 
change  the  pressure  of  the  two  currents.  I  think 
that  24  per  cent,  loss  in  general  will  bring  the  cost 
of  the  feeder  itself,  particularly  the  cable  feeder, 
which  is  now  standard,  to  not  much  more  than  the 
cost  of  feeder  transformers,  which  Mr.  Wagner 
proposes  to  employ.  The  transformer  with  a  cable 
feeder,  capable  of  carrying  100  kilowatts,  can  be 
bought  for  something  like  90  cents  a  running  foot; 
that  is  cheap  construction,  of  course,  but  it  is  a 
good  figure  to  compare  with  the  cost  of  a  trans- 
former which  is  proposed  to  be  used  in  place  of 
and  to  avoid  the  great  expense  of  that  feeder.  A 
transformer  for  100  kilowatts  will  cost  $1,000  to 
$1,200,  and  the  initial  advantage  of  the  thousand 
dollars  in  favor  of  the  direct-current  system  will 
pay  for  a  great  deal  of  copper,  and  the  permanency 
of  the  one  investment  as  compared  with  the  other 
is  much  in  favor  of  the  direct  current. 


ment  that  the  electric  elevator,  which  Mr.  Wagner 
says  is  just  now  a  difficult  and  unsettled  problem 
for  the  alternating-current  station,  is  of  primary 
importance  to  central-station  interests.  If  you  are 
not  able  to  give  good  elevator  service  you  will  have 
to  submit  to  the  establishment  of  many  isolated 
plants.  It  is  not  a  strange  condition  that  if  a  man  has 
to  keep  an  engineer  on  his  premises  to  care  for  a 
steam  boiler  and  a  steam  pump  for  the  purpose 
of  running  a  hydraulic  elevator,  he  will  add  a 
dynamo  and  an  engine  to  supply  his  own  light.  On 
the  other  hand,  if  you  can  furnish  him  good  elevator 
service,  at  a  reasonable  rate,  the  necessity  for  the 
engineer  and  for  the  high-pressure  steam  is 
eliminated;  and  in  that  very  point  lies  the  possibility 
of  blocking  the  establishment  of  isolated  plants.  In 
my  case  the  loss  of  the  elevator  service  would  not 
be  a  serious  matter  as  far  as  the  elevator  bill  is 
concerned,  but  the  incidental  loss  of  a  good  deal 
of  valuable  lighting  would  be  very  serious  indeed. 

Mr.  Wagner  has  shown  what  a  great  many  others 
knew,  that  the  alternating-current  service  can  be 
wonderfully  improved  above  its  customary  stand- 
ard, and  that  it  can  be  brought  up  closer  to  the 
standard  heretofore  set  by  the  direct-current  stations; 
but  that  it  is  still,  unless  in  most  exceptional  sta- 
tions, an  inferior  service  for  the  conditions  which 
Mr.  Wagner  has  defined  as  those  of  the  representa- 
tive Edison  three-wire  central  station.  In  the  case 
of    a    densely    populated    district     demanding     the 
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greater  portion  of  the  total  supply^  ihe  direct  cur- 
rent is  unquestionably  the  best;  a  less  densely 
populated  section  might  be  supplied  by  the  alter- 
naiing  system,  or  it  can  be  supplied,  as  Mr.  Fer- 
guson has  suggested^  by  an  alternating  system  if 
the  distribution  is  by  direct  current. 

Mr.  Wilmerding:  Referring  to  the  question  of 
the  drop  in  the  feeder  on  the  No.  1  curve  in  Mr. 
Wagner's  paper,  I  would  ask  Mr.  Ferguson  if  his 
statement  that  the  drop  on  the  trunk  Ime  was  12.4 
per  cent.,  and  to  the  customer's  meter  22.8  per 
cent.,  does  not  include  all  the  losses;  that  is,  all 
that  might  be  made  in  the  feeders  themselves? 

Mr.  Ferguson;  That  includes  the  total  volts  loss 
from  switchboard  to  the  customer's  meter.  It  is 
the  loss  at  the  time  of  maximum  load,  and  is  not 
the  average  loss.  The  latter  is  given  as  S.S,  whereas 
the  maximum  loss  is  22.8,  and  that  includes  the 
total  losses  from  the  station  to  the  customer's 
meter,  the  trunk-line  losses  and  the  feeder  and 
main  losses. 

Professor  Goldborough,  Lafayette.  Ind.:  In  con- 
nection with  Mr.  Wagner's  reference  to  the  sub- 
station transformer,  it  seems  to  me  that  there  is 
an  opportunity  to  improve  the  low-load  efficiency 
of  a  plant.  I  notice  from  the  curve  that  he  has 
the  load  falling  off  and  down  below  the  direct-cur- 
rent curve,  for  that  is  less  than  eight  per  cent. 
That  loss  must  be  due  to  the  inefficiency  of  the 
transformer,  because  the  only  difference  between 
the  two  systems  is  in  the  transformer,   the   copper 


As  to  the  matter  of  th-:  arc  lignts,  I  was  pleased 
to  hear  that  they  are  making  such  progress  in  St. 
Louis.  I  remember  that  some  years  ago  the  West- 
inghouse  company  made  an  extended  experiment  to 
reduce  the  humming  of  the  arc  lamp.  I  imagine 
that  would  still  be  a  de*^riment  to  the  old  form 
of  open  series  arc  lamp.  As  to  the  efficiency  of 
the  inclosed  arc  lamp  we  made  experiments  to 
determine  the  efficiency  of  alternating  current  in 
enclosed  arc  lights,  and  we  found  that  the  efficiency 
would  vary  greatly.  The  efficiency  of  the  lamp,  as 
a  whole,  is  much  less  than  with  direct  current,  and 
it  takes  more  power.  If  they  could  use  an  open 
reflector  above  the  arc  lamp,  it  would  introduce  a 
marked  saving  and  make  the  comparison  between 
the  alternating-current  '  and  direct-current  lamps 
more  favorable  to  the  former. 

I  was  also  much  pleased  to  hear  Mr.  Wagner 
express  himself  so  strongly  in  favor  of  the  single- 
phase  , alternating  current.  The  single-phase  alter- 
nating current  possesses  the  same  features  of  sim- 
plicit}-  that  are  possessed  b}^  the  direct  current.  I 
believe  ultimately  we  will  get  a  good  single-phase 
alternating-current  motor.  The  single-phase  alter- 
nating-current system  has  many  advantages  over 
the  multiphase  system,  especially  in  regulation. 

It  has  been  said  that  the  alternating  arc  lamp  has 
found  a  rival  in  the  Welsbach  burner;  that  we  do 
not  supply  the  arc  light  as  cheaply  as  the  mantle. 
I  think  that  is  not  altogether  so,  for  the  reason 
that    the    gas    light    is    becoming   unpopular   in   the 


have  not  lived  long  enough.  In  time  I  expect  to 
see  alternating-current  motors  distributed  as  widely 
and  as  universally  as  continuous-current  motors. 
The  same  idea  applies  to  the  arc  lamp.  We  have 
had  arc  lamps  for  a  great  many  years  on  the  con- 
tinuous-current system,  but  only  recentlj'  have  they 
been  developed  and  made  acceptable  on  the  alter- 
nating-current system. 
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being  the  same;  and  the  iron  loss  is  the  important 
factor.  He  said  that  the  iron  loss  is  so  small,  as 
his  figures  indicated,  that  it  is  not  an  appreciable 
quantity.  It  seems  to  me.  however,  that  a  system 
of  sub-stations  could  be  devised,  a  number  of  trans- 
formers placed  together,  a  set  of  feeders  run  from 
the  central  station  to  the  sub-station,  and  some  of 
the  transformers  could  be  cut  out;  that  there  would 
be  a  gain  there,  and  a  certain  number  of  the  feeders 
would  be  used  in  common  with  a  certain  number 
of  transformers.  In  that  arrangement  you  would 
have  less  core  losses  and  consequently  you  would 
have  improved  efficiency  at  the  low'er  load.  That 
improvement  I  think  would  be  noticeable  from 
about  25  per  cent,  of  the  load  on  down  to  a  very 
low  load,  and  might  be  a  considerable  quantit\^ 
for  the  reason  that  as  the  load  goes  off  the  power 
factor  of  the  large  transformer  comes  into  play. 
If  you  could  cut  out  some  of  the  large  transformers 
and  have  a  few  of  them  fully  loaded  instead  of  many 
of  them  partially  loaded,  you  will  improve  the 
power  factor  of  the  whole  distributing  system,  and 
thereby  gain  a  great  deal,  because  as  you  reduce 
the  power  factor  you  reduce  the  volume  of  current 
to  supply  a  given  amount  of  current.  As  to  the 
means  of  cutting  out  and  cutting  in  these  trans- 
formers, that  would  be  a  matter  of  considerable 
expense  and  you  would  have  to  employ  a  man  for 
that  special  purpose.  Such  a  S3'stem  can  be  de- 
vised. It  might  be  a  system  of  relays  by  means  of 
a  small  wire.  You  could  send  out  a  line  from  the 
central  station  to  the  sub-station  and  operate  it  by 
a  relay  electro-magnetic  device  which  would  throw 
in  or  throw  out  the  switches  for  the  transformers 
on  the  transformer  primary-.  This  system  is  in 
operation  in  England  to  some  extent,  as  well  as 
on  the  continent,  although  I  do  not  believe  it  has 
been  particularly  successful  as  yet.  I  see  no  reason 
whj-  the  low-load  efficiency  of  an  alternating-cur- 
rent station  cannot  be  considerably  improved. 


East.  It  is  not  at  all  suitable  for  interior  lighting 
and  won't  do  at  all  for  entertainments,  as  it  makes 
everj'thing  ghastly,  whereas  the  arc  lamp  gives  a 
steady  light.  A  strenuous  effort  has  been  made  in 
one  of  the  cities  of  Indiana  to  supplant  the  alter- 
nating-current arc  light  by  gas  light.  Matters  went 
so  far  that  the  gas  company  put  in  the  mantles  free 
of  charge  and  the  people  had  a  fair  chance  to  test 
them.  In  a  great  many  cases  they  have  been  taken 
out  again  as  unsatisfactory,  and  in  their  place  arc 
lights  are  being  used. 

Mr.  Scovil,  Cleveland:  Mr.  Wagner's  paper 
contains  this  statement:  "I  might  say  that  where 
lighting  is  a  distinct  feature,  and  first-class  service 
is  10  be  rendered  from  a  large  station,  the  three- 
phase  system  cannot  be  used  successfully."  If  there 
is  an}-^  technical  man  who  takes  an  opposite  view 
on  that  question,  I  hope  he  will  give  us  the  benefit 
of  his  experience  and  judgment. 

Mr.  Rice,  Brooklyn:  I  have  visited  the  stations 
at  Salt  Lake  City  and  Sacramento,  and  spent  several 
days  with  the  designing  engineers  of  both  cities, 
and  they  both  claim  superior  efficiency  and  elas- 
ticity' to  the  Edison  three-wire  system.  They  have 
the  three-phase  four-w're  distribution  system  in  the 
Salt  Lake  plant,  considerably  over  10  miles — I  think 
about  15 — and  at  Sacramento  it  is  nearly  20  miles. 

It  seems  to  me  in  this  discussion  that  we  are 
comparing  two  s\'stems.  one  of  which  is  brought 
to  a  high  state  of  development,  and  one  of  which 
is  just  beginning  to  be  developed.  I  think  Mr. 
Ferguson's  example  of  the  alternating  plant  is  very 
unfortunate,  in  that  it  does  not  represent  an  alter- 
nating plant  of  the  latest  design.  It  is  now  past 
discussion  that  alternators  m^y  be  thrown  in  parallel, 
the  same  as  continuous-current  generators.  The 
use  of  motors  is  another  feature  which  is  coming 
into  prominence.  The  alternating-current  motors 
have  not  been  developed  and  applied  the  same  as 
continuous-current     motors,    simply    because    they 


Chicago  and    Milwaukee   Electric  Rail- 
way. 

The  opening  of  a  portion  of  the  Chicago  and 
Milwaukee  electric  railway  for  traffic  on  July  ist 
attracted  considerable  interest  among  railroad  men, 
particularly  those  interested  in  long  lines  for 
suburban  and  interurban  traffic,  as  there  were 
several  points  in  the  design  and  construction  of  the 
plant  which  were  radical  departures  from  ordinary 
electric-raihvaj-  practice.  The  name  of  the  road 
would  indicate  that  the  line  would  connect  Mil- 
waukee with  Chicago,  and  it  may  be  the  purpose  of 
the  promoters  to  do  so  ultimately,  but  thus  far  their 
plans  do  not  include  an  extension  bej'ond  Wauke- 
gan.  This  line  is  not  yet  completed  and  it  is  now 
being  operated  bj'  means  of  a  temporary  electrical 
equipment  in  the  power  house,  as  the  generating  ap- 
paratus designed  for  the  installation  is  not  yet  ready 
for  service. 

The  line  runs  through  a  chain  of  beautiful  subur- 
ban districts  lying  along  the  shore  of  Lake  Michi- 
gan, beginning  with  Evanston  and  ending  with 
Waukegan.  The  southern  portion  of  the  road  will 
unite  Evanston.  North  Evanston.  Wilmette,  Kenil- 
worth,  Winnetka,  Lakeside.  Glencoe,  Ravinia  and 
Highland  Park.  From  Highland  Park  north  to 
Waukegan  the  line  is  now  completed  and  in  opera- 
tion. The  government  reservation  at  Fort  Sheri- 
dan, the  university'  at  Lake  Forest,  the  camping 
grounds  at  Lake  Bluff  and  the  manufacturing  dis- 
tricts at  North  Chicago  and  Waukegan  lend  interest 
to  this  portion  of  the  road.  The  line  is  30  miles  in 
length  and  parallels  for  the  entire  distance  the  Chi- 
cago and  Northwestern  steam  railroad. 

In  building  this  line  the  engineer  was  confronted 
with  the  same  problems  that  are  usually  connected 
with  the  installation  and  operation  of  a  high-speed, 
long-distance  suburban  electric  road.  The  burden- 
some investment  in  copper  feeders  which  would 
have  been  necessary  to  operate  the  road  from  a 
direct-current  station  situated  at  the  center  of  the 
line  made  such  a  plan  impracticable,  and  the  in- 
efficiency in  the  operation  of  two  power  stations 
for  a  road  of  this  size  or  of  a  booster  system 
operated  from  one  power  house  was  recognized. 
The  engineer  was  confronted  Avith  the  problem  of 
designing  a  system  of  generation  and  distribution 
which  would  represent  a  minimum  amount  of  first 
investment,  permitting  additions  as  the  load  in- 
creased in  a  manner  consistent  with  the  original 
installation,  operating  with  a  fair  degree  of  economy 
from  the  start,  and,  at  the  same  time,  being  capable 
of  the  highest  operative  efficiency  when  eventually 
comoleted. 

The  plan  adopted  consisted  of  a  combination  di- 
rect-current and  three-phase  alternating-current 
distribution  system  with  a  generating  station  placed 
at  the  center  of  ihe  line.  The  sections  of  the  road 
adjacent  to  the  power  station  are  supolied  with 
direct  current  from  the  power  house  itself,  and  be- 
yond these  sections  power  is  supplied  from  sub- 
stations. Each  of  these  sub-stations  contains  a 
rotar\-  converter,  consisting  of  a  three-phase  alter- 
nating-current motor  and  a  direct-current  generator 
combined  in  one  machine.  The  sub-station  motors 
are  supplied  w'ith  power  over  a  high-tension  trans- 
mission line  consisting  of  three  small  conoer  wires 
extending  back  to  the  power  house.  The  direct 
current  from  each  sub-station  is  distributed  to  the 
trolley  bv  means  of  the  usual  system  of  feeders  ex- 
tending in  both  directions.  The  location  of  these 
sub-stations  and  their  distance  apart  is  governed  by 
the  conditions  of  traffic  and  somewhat  by  the  na- 
ture of  the  grades  along  the  line. 

^As' shown  upon  the  accompanying  map,  the  power 
station  is  located  at  Highwood  and  the  sub-station 
for  the  oneraLicn  of  the  northern  oortion  of  the 
road  near  the  southern  limits  of  North  Chicago. 
Connecting  the  power  house  with  the  sub-station  is 
an  eifflit-mile.  5.^00-voIt,  three  phase  tran=m'S'=;ion 
line  of  three  No.  8  wires.  From  the  sub-station  the 
00  trolley  wire  is  reinforced  by  a  0000  feeder  ex- 
tfndine  four  miles  south  and  a  000  feeder  extend- 
ing 3'^  miles  north.  The  subwav  near  the  sub- 
station, by  means  of  which  the  electric  cars  pass 
under  the  Noithwestern  tracks,  is  an  interesting 
piece   of  engireerins"  not  vet  comoleted. 

In  the  construct'on  of  the  track  65  pound  T  ra'ts 
and  75  pound  girder  Johnson  rails  are  u?;ed.  The 
overhead  work  is  of  the  side-uole  method  of  con- 
stmclion  in  the  outlying  districts.  wi*^h  center  iron 
Tholes  throusrh  the  business  district  of  each  suburb. 
Thehigh-voltage  tieline  wires  are  supported  on  glass 
insulators  carried  on  wooden  crossarms  on  the  side 
poles.  Each  pole  is  painted,  while  those  carrying 
the  alternating-current  lines  have  a  danger  notice 
stenciled   upon    them- 

The  line  as  at  nresent  operated  is  a  sincrle-track 
road,  except  in  Lake  Forest,  and  a  block  signal 
svstem  bas  been  adopted  to  insure  satet>-  in  opera- 
tion. The  present  eauipment  comnrisp=  tj.  cars.  10 
of  which  are  52-f'^ot  cars  made  by  the  St.  Louis  Car 
company.  The  Pullman  companv  is  now  complet- 
ing two  interurban  railway  passenger  coaches  and 
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two  combination  passenger  and  baggage  coaches, 
each  38  leet  long,  with  two  50  horse  power  motor 
equipments,  mounted  on  Peckham  double  standard 
railway  trucks. 

The  boilers  are  of  the  water-tube  type,  made  by 
Aultman  &  Taylor,  each  having  a  rated  capacity 
of  250  horse  power.  They  are  set  in  batteries  of 
two  each  in  such  a  manner  as  to  be  entirely  inde- 
pendent of  the  brickwork.  The  boilers  are  thus 
free  to  contract  or  expand,  and  the  brickwork  may 
be  entirely  removed  and  replaced  if  required  with- 
out disturbing  the  boilers  or  connections. 

A  steel  stack  of  sufficient  capacity  to  handle  the 
escaping  gases  from  eight  boilers  is  to  be  placed 
so  as  to  be  flanked  on  either  side  by  four  boilers. 
Three  of  these  boilers  are  now  installed.  Fuel 
economizers  will  be  placed  at  the  back  of  each  bat- 
tery of  boilers,  with  the  by-pass  fiue  beneath. 
Sterator  slack  coal  is  used  and  is  delivered  in  front 
of  the  boilers  directly  from  the  cars.  The  furnaces 
are  of  the  Hawley  down-draft  type.  The  supply 
of  feed-water  is  taken  at  present  from  the  city 
mains,  and  is  furnished  to  the  boilers  by  means 
of  the  Q  and  C  system  of  boiler  feeding. 

The  engines  of  the  plant  are  of  the  horizontal 
tandem-compound  Corliss  type,  and  run  at  125 
revolutions  per  minute.  The  dimensions  of  the  one 
at  present  installed  is  17  inches  by  30  inches  by 
36  inches.  This  engine  was  made  by  the  Filer  & 
Stowell  company  of  Milwaukee,  and  is  rated  at  400- 
horse  power.  The  fly  wheel  weighs  40,000  pounds, 
and  is  14  feet  in  diameter.  The  governor  of  the 
engine  is  of  the    Pro\-en   inverted   type,    fitted   with 
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the  sub-stations,  or  for  both  purposes  at  the  same 
time,  dividing  the  load  in  proportion  to  the  demand. 
It  will  be  noticed  that  generator  No.  2  is  of  con- 
siderably lower  voltage  than  genera. or  No.  r.  When 
the  three-phase  current  from  this  generator  is  trans- 
mitted to  tbe  sub-station  it  is  ncces.sary  to  raise  its 
potential  from  380  volts  to  5.500  volts.  This  is  ac- 
complished by  means  of  static  transformers  placed 
in  the  basement.  These  transformers  are  cooled  by 
a  blast  fan  operated  by  a  one  horse  power  iduction 
motor.  Generator  No.  3  is  to  be  a  duplicate  of 
generator  No.  1. 

The  engines  and  generators  are  connected  by 
means  of  the  Arnold  system.  This  system  has  been 
described  in  detail  in  the  Western  Electrician.  It 
is  said  to  be  particularly  adapted  to  a  station  of  this 
character,  containing,  as  it  does,  two  different  type.s 
of  generators.  When  the  load  is  light  the  road  may 
be  operated  from  the  alternating-current  direct-con- 
nected generator,  and  this  is  always  available  from 
two  engines.  In  case  of  a  breakdown  of  one  engine 
this  generator  may  be  connected  to  the  other  engine. 

As  the  demand  lor  the  current  varies,  the  load  may 
be  transferred  from  one  engine  to  another,  or  all 
engines  may  be  operated  in  unison,  which  is  impor- 
tant when  working  alternating  generators  in  paral- 
lel. As  each  generator  is  mounted  on  independent 
bearings,  it  is  possible,  if  occasion  should  arise,  to 
operate  generator  No.  2  as  a  rotary  converter,  or 
even  to  connect  generators  Nos.  i  and  2  so  that  they 
could  be  used  in  the  same  manner. 

The  sub-stations  are  to  contain  the  static  step- 
down  transformers,  the  rotary  converter  and  a  stor- 


FIG.    4. 


NIAGARA    POWER BUFFALO    RAILWAY    COMPANY  S    SWITCHBOARD    FOR    NEW    ROTARIES. 


automatic  safety  stops  to  prevent  the  engine  run- 
ning away.  This  stop  blocks  the  governor  balls  up 
except  in  the  event  of  the  governor  belt  breaking. 
The  device  is  arranged  so  as  not  to  need  handling 
at  the  starting  or  stopping  of  the  engine. 

The  present  engine  is  of  the  side-crank  type. 
Future  additions  of  engine  units  will  be  of  the 
center-crank  type,  and  will  also  be  of  double  the 
rated  power  of  the  original  unit-  Each  engine  is 
also  designed  to  stand  an  overload  of  100  per  cent. 
This  provision  is  made  for  emergency  service,  when 
the  engine  can  be  made  to  develop  a  power  greatly 
in  excess  of  its  rating  by  admitting  high-pressure 
steam  into  the  receiver  through  a  reducing  valve. 

The  .unique  feature  of  the  power  station,  how- 
ever, is  the  electrical  equipment.  Two  different 
types  of  machines  are  employed.  Generator  No.  i, 
which  is  installed  ne-'^t  to  the  engine  No.  i,  is  an 
alternating  three-phase  generator  of  General  Elec- 
tric make.  It  has  a  capacity  of  250  kilowatts  at 
125  revolutions  per  m'.nute.  This  generator  has  24 
poles,  and,  therefore.  de[i\ers  a  three-phase  current 
of  25  cycles  per  second.  This  current  is  generated 
at  a  potential  of  5,500  volts,  ready  to  be  delivered 
directly  to  the  transmission  Imes  without  the  use 
of  transformers.  Generator  No.  2  is  a  combination 
generator.  It  is  also  of  250  kilowatts  capacity,  and 
runs  at  125  revolutions  per  minute.  It  can  deliver 
its  output,  however,  eirhe-  as  diiect  or  as  three- 
phase  current.  It  has  but  one  armature,  but  the 
windings  of  this  armalu'-e  are  connected  on  one 
side  to  a  commutaJ.O'-  and  on  the  other  side 
to  collector  rings.  The  potential  of  the  direct-cur- 
rent end  is  600  volts,  while  the  three-phase  current 
ia  delivered  at  a  voltage  of  380.  The  generator  can 
deliver  an  output  up  to  its  rated  capacity  of  250 
kilowatts  from  either  the  commutator  or  collector 
rings.  It  can  thus  be  used  to  supply  current  di- 
rectly to  the  trolley  passing  in  front  of  the  power 
station,   or  can   be  used  to  operate   the  motors  in 


age  battery.  It  will  be  noticed  that  the  electrical 
equipment  of  the  sub-stations  is  not  in  duplicate. 
This  has  been  considered  unnecessary,  as  it  is  in- 
tended to  mount  the  machinery  needed  for  a  sub- 
station, static  step-down  transformers  and  one  ro- 
tary converter,  upon  a  truck  fitted  with  motors.  In 
case  of  breakdown  at  any  sub-station  the  battery 
can  be  relied  on  to  supply  current  for  several  hours, 
during  which  time  the  portable  reserve  sub-station 
equipment  can  propel  itself  to  the  crippled  station 
and  be  connected  ready  to  operate  until  the  repairs 
have  been  made. 

The  storage  battery  in  a  sub-station  of  this  char- 
acter has  many  advantages.  It  supplies  all  the  sud- 
den and  excessive  demands  for  current,  due  to  the 
fluctuating  load  peculiar  to  a  road  of  this  kind, 
containing  many  curves  and  grades  and  operating 
few  and  heavy  trains.  The  rotary  converter  can  be 
made  to  carry  a  fairly  average  load,  and  in  turn  the 
generating  machinery  at  the  power  house  can  be 
operated  under  constant  conditions.  This  feature 
of  steady  load  cannot  fail  to  contribute  to  the  fuel 
economy  of  the  generating  station.  As  the  station 
is  relieved  of  the  necessity  of  supplying  the  occa- 
sional maximum  load  by  the  ability  of  the  sub-station 
batteries  to  respond  for  short  periods  to  an  excessive 
demand,  machinery  of  much  less  capacity  is  required 
in  the  power  house  than  if  the  batteries  were  not 
used.  A  correspondingly  reduced  investment  is  re- 
quired in  transmission  lines  and  rotary  converters. 
To  these  advantages  may  be  added  one  more,  which 
is  peculiar  to  the  alternating-direct-current  system 
of  distribution.  The  effect  of  the  self-induction  of 
the  alternating-current  motors  in  the  sub-stations 
compel  considerations  of  "leading"  and  "lagging" 
currents,  which  may  become  extremely  troublesome. 
The  best  condition  for  operation  is  when  the  power 
factor  of  the  circuit  is  unity;  that  is,  when  the  appar- 
ent energy  is  equal  to  the  real  energy.  The  strength 
of  the  motor  field  can  be  adjusted  at  any  given  load 
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so  as  to  neutralize  the  inductance  of  the  line,  and 
leave  the  current  nearly  in  phase  with  the  electro- 
motive force.  If  the  motor  can  operate  at  or  near 
this  given  load,  the  power  factor  will  not  depart 
far  from  unity,  and  the  circuit  wilt  act  like  a  con- 
tinuous-current line.  If  the  load  varies,  however, 
to  any  great  extent,  the  resulting  "false  current" 
may  compel  the  transmission  over  the  lines  of  a  cur- 
rent greater  than  that  really  required  to  operate 
the  motor.  The  storage  battery,  by  furnishing  a 
reservoir  to  which  energy  may  be  given  or  from 
which  energy  may  be  taken  as  the  load  varies,  en- 
ables the  rotary  .converter  to  carry  a  practically 
steady  load,  and  thus  the  accumulator  contributes 
much  toward  maintaining  an  electrical  balance  in 
the  alternating-current  circuits.  As  the  road  is  ex- 
tended and  the  traffic  becomes  heavier,  the  condi- 
tions of  the  service  will  probably  make  the  insialla- 
tion  of  a  battery  at  the  main  power  house  a  desirable 
investment. 

The  road  was  planned  and  the  power  house  de- 
signed by  Bion  J.  Arnold  of  Chicago,  the  consulting 
engineer  of  the  company.  The  original  projectors 
of  this  line  were  C.  E  .Loss  &  Co.  of  Chicago,  who 
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-  were  also  the  contractors  and  builders.  The  Chi- 
cago and  Milwaukee  Electric  Raihvay  company  was 
organized  to  purchase  and  operate  this  property. 
The  officers  are  G.  A.  Ball,  president,  A.  C.  Frost. 
vice-president  and  treasurer,  George  M.  Seward, 
secretary  and  auditor,  and  R.  S  .Ives,  general  su- 
perintendent. 


Canadian  Mica  Supply. 

In  a  paper  read  before  the  Federated  Canadian 
Mining  Institute  it  was  stated  that  several  prospects 
for  mica  were  made  in  the  Gatineau  district,  but 
they  were  of  small  importance.  In  the  vicinity  of 
Perkins  Mill,  in  Templeton.  three  important  com- 
panies have  worked  regularly  and  taken  out  a  large 
quantity  of  mica,  well  adapted  for  electrical  pur- 
poses, of  which  a  good  part  has  been  sold  in  the 
United  States.  It  is  difficult  to  give  exact  figures 
regarding  this  mineral,  on  account  of  the  numerous 
qualities  and  sizes,  representing  as  many  different 
prices,  but  according  to  the  best  information  it  is 
estimated  that  about  200  short  tons  of  thumb- 
trimmed  mica  have  been  taken  out,  go  men  being 
employed.  The  demand  has  diminished,  on  account 
of  the  high  duty  in  the  United  States,  and  only  the 
best  grade  of  electrical  mica  is  wanted.  ■ 
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Calamity  howlers  have  been  making  trouble  for 
the  surface  and  elevated  railway  companies  whose 
cars  cross  Brooklyn  bridge,  but  it  .seems,  according 
to  the  bridge  commissioners',  report  on  the  subject, 
that  there  is  no  reason  to  fear  that  the  structure  has 
been  weakened.  It  was  claimed  that  the  great 
weight  of  the  trolle}'  cars  when  crowded  on  the 
bridge  during  a  temporary  blockade,  or  when  run 
too  close  together  in  the  rush  hours,  had  injured 
the  great  span  by  causing  one  of  the  stays  to  sag. 
The  engineers  say,  however,  in  an  official  report 
that  "this  is  not  new,  and  has  occurred  several  times 
before."  It  has  been  determined,  however,  to  en- 
force a  rule  requiring  cars  on  the  bridge  to  be  run 
not  closer  than  102  feet.  This  may  seriously  inter- 
fere with  the  efficiency  of  the  transportation  service. 


The  reorganization  of  the  Signal  Corps  of  the 
United  States  Army  is  suggested,  and  it  is  quite 
probable  that  the  matter  will  receive  early  atten- 
tion. At  present  the  corps  consists  of  about  110 
officers  and  1,200  enlisted  men.  In  addition  to  their 
duties  in  connection  with  the  Signal  Service  proper, 
such  as  the  establishment  and  maintenance  of  com- 
munication with  the  several  armies  in  the  field  by 
telegraph,  telephone,  balloon,  heliograph  and  ban- 
ners, all  the  labor  of  installing  electric   plants  has 


developed  upon  them.  The  work  of  this  branch 
of  the  service  has  been  highly  efficient,  but  it  is 
not  to  be  expected  that  the  government  can  com- 
mand the  services  of  men  of  experience  in  electrical 
work,  now  that  peace  has  been  declared,  unless 
some  provision  is  made  for  recognition  of  their  serv- 
ices and  suitable  compensation  is  offered.  It  is 
therefore  proposed  to  reorganize  the  corps  as  a  spe- 
cial branch  of  the  regular  army  on  the  basis  of  25 
officers  and  500  enlisted  men,  who  will  be  trained 
for  this  work. 


The  limitations  of  the  authority'  of  municipalities 
to  engage  in  competition  with  private  commercial 
interests  have  not  been  clearly  defined  in  this  coun- 
Xry,  although  the  courts  have  determined  in  special 
cases  that  there  are  restrictions  which  must  be  ob- 
served. It  will  be  interesting,  therefore,  to  note  the 
views  of  the  English  courts  upon  the  same  subject. 
Municipal  trading  in  electric-lighting  fixtures  has 
been  declared  to  be  beyond  the  powers  of  municipal 
corporations  in  England  in  the  absence  of  legislative 
authority  to  that  effect.  The  London  Surveyor  men- 
tions a  case  growing  out  of  a  transaction  in  Leicester, 
where  the  town  brought  action  to  recover  S25  from 
a  tradesman  to  whonL  it  had  sold  lamps  and  other 
fittings.  The  court  decided  that  since  the  goods 
had  been  furnished  they  must  be  paid  for,  but  ruled 
that  the  plaintiff  should  bear  the  costs,  and  declared 
that  it  had  clearly  exceeded  its  powers.  It  was 
shown  that  the  town  did  not  restrict  its  trade  to 
patrons  of  its  lighting  plant,  which  might  have  al- 
tered the  case,  especially  the  supplying  of  lamps 
and  fittings. 


Mr.  Eastwood's  communication  upon  the  failure 
of  the  water  supply  of  the  San  Joaquin  Electric 
companj'j  which  is  printed  elsewhere,  confirms  the 
views  expressed  by  this  journal  upon  the  necessitv' 
of  engineers  making  careful  and  thorough  examina- 
tions of  the  records  of  the  section  of  the  countr>^ 
upon  which  dependence  is  to  be  placed  for  water, 
and  then  providing  against  possible  contingencies. 
Mr.  Eastwood  says  that  "the  condiiion  that  prevails 
in  the  present  season  occurs  in  California  about 
once  in  30  years,  the  present  season  being  the 
shortest  in  precipitation  since  1864."  In  spite  of 
this  knowledge,  the  company  was  found  unprepared. 
It  was  certainly  unfortunate  that  a  shortage  should 
have  occurred  at  this  time,  but  the  fact  that  other 
companies  are  experiencing  the  same  trouble  does 
not  help  those  depending  upon  San  Joaquin  for 
power.  It  would  seem  as  if  the  importance  of  this 
subject  might  have  impressed  upon  the  engineers 
the  necessity  of  making  provision  for  storage  capac- 
ity one  of  the  first  matters  to  engage  their  attention. 
In  many  similar  cases  the  failure  of  the  plant  is 
attributed  to  some  defect  in  the  electrical  equipment, 
but  fortunately  in  the  present  case  there  is  no 
chance  for  confusion,  as  it  has  been  apparent  from 
the  start  that  the  entire  trouble  is  due  to  the  failure 
of  the  company  to  make  ample  provision  for  water 
storage. 

According  to  the  San  Francisco  Chronicle  the 
city  of  Sacramento  has  also  been  suffering  from  lack 
of  power,  due  to  shortage  of  water.  Electric  cur- 
rent for  the  cars  and  lights  of  the  city  is  generated 
on  the  American  River  at  Folsom,  but  the  water 
became  so  low  that  the  Folsom  power  house  had 
to  shut  down.  The  Sacramento  Electric,  Gas  and 
Railway  company,  which  owns  the  plant,  at  once 
look  steps  to  run  the  plant  with  steam  power  gen- 
erated in  Sacramento.  Power  is  furnished  manu- 
facturers from  the  Folsom  plant,  and  the  shortage 
has  consequently  affected  these  industries  quite  se- 
riously. It  is  feared  that  this  condition  will  prevail 
until  the  winter  rains  relieve  the  situation.  It  is 
explained  on  behalf  of  the  company  that  while  the 
principal  trouble  has  arisen  because  of  the  remark- 
ably low  water  in  the  American  River,  the  company 
la3^s  part  of  the  blame  for  its  difficuhies  on  the  own- 
ers of  the  North  Fork  irrigating  ditch,  near  Orange 
Valley,  claiming  that  they  are  diverting  more  water 
from  the  electric  company's  canal  than  they  are 
entitled  to.  The  question  will  be  determined  by 
the  courts. 


According  to  published  interviews  with  President 
Vreeland  of  the  Metropolitan  Street  Railway  com- 
pany of  New  York,  it  has  been  decided  to  sub- 
stitute electricity  for  the  cable  as  the  motive  power 
on  Broadway.  The  company  has  obtained  permis- 
sion to  make  the  change,  and  securities  will  be  issued 


to  raise  the  needed  funds  for  the  work,  which  will 
be  undertaken  just  as  soon  as  the  underground 
trolley  system  on  Eighth  and  Sixth  avenues  is  com- 
pleted. 

The  determination  of  the  Metropolitan  company 
10  discard  the  cable  system  and  introduce  the  con- 
duit trolley  in  its  place  is  an  important  victory  for 
the  electric  system.  The  conditions  were  particu- 
larly favorable  in  New  York  for  the  introduction 
of  the  underground  trolley,  as  it  will  enable  the 
company  to  operate  cars  from  other  lines  on  Broad- 
way, and  this  will  greatly  improve  the  service. 
During  the  rush  hours,  particularly,  it  is  pointed 
out,  there  will  be  considerable  advantage  in  having 
all  the  cars  leading  to  the  downtown  district  oper- 
ated by  the  same  motive  power,  as  they  can  turn 
into  Broadway  and  carry  their  patrons  to  their  desti- 
nation without  necessitating  a  change  of  cars.  The 
superiority  of  the  electric  system  over  the  cable 
warranted  the  directors  in  discarding  the  costly 
equipment  now  employed,  although  the  apparatus 
is  practically  new  and  cannot  be  advantageously 
disposed  of,  as  there  is  no  longer  any  demand  for 
this  class  of  equipment."  It  is  stated  on  good  au- 
thority that  the  experience  of  the  Metropolitan 
company  indicates  that  when  the  electric  system  is 
completed  the  cost  of  operation  will  be  greatly  re- 
duced. It  is  also  said  that  the  company  was  dis- 
appointed in  the  cable  system,  as  it  proved  far  more 
costly  than  had  been  anticipated. 


The  rights  of  quasi-public  corporations  and  mu- 
nicipalities and  their  respective  obligations  form  the 
subject  of  a  thoughtful  expression  by  the  Supreme 
Court  of  Kansas  in  reviewing  an  attempted  rescission 
of  a  city  cojitract  for  electric  lighting.  The  case 
involves  many  points  of  common  interest  to  electric- 
lighting  companies  enjo3'-ing  city  contracts,  and  the 
views  of  the  court  will  be  read  with  considerable 
interest. 

It  appears  that  the  city  of  Osawatomie  granted 
a  franchise  and  entered  into  a  contract  with  an  elec- 
tiic-lighting  concern  "to  construct,  reconstruct, 
maintain,  repair  and  operate"  an  electric- light  plant 
for  furnishing  light  to  the  city  for  a  period  of  eight 
years  at  a  stipulated  rate,  the  cit>-  to  make  monthly 
payments  for  the  light  furnished.  The  right  to  re- 
scind the  contract  for  non-performance  was  not  re- 
served to  the  city  in  the  contract  itself.  The  plant 
was  built  and  operated  for  a  long  time  under  the 
contract,  and  then,  without  the  fault  of  the  owner, 
it  was  partially  destroyed  by  fire.  The  owner  de- 
termined to  rebuild  the  plant,  and  proceeded  to  dc> 
so  without  unjustifiable  delay.  The  citj',  although 
well  aware  of  this  fact,  gave  no  notice  of  a  purpose 
to  terminate  the  contract  until  the  plant  was  prac- 
tically rebuilt. 

Lender  the  circumstances,  the  court  holds  that  the 
city  was  not  entitled  to  renounce  the  entire  con- 
tract, though  it  had  a  right  to  recover  such  dam- 
ages as  were  sustained  bj'  reason  of  non-performance. 
It  holds  that  the  lighting  company  is  entitled  to 
protection,  because  on  the  faith  of  the  contract  for 
cit3^  lighting  a  large  expenditure  was  made  for  com- 
plicated machinery,  which  was  liable  to  be  injured 
or  broken  by  use.  The  municipality-  realized  that 
there  might  be  interruptions  of  the  plant  and  that 
repairs  might  become  necessary,  as  the  ordinance 
provided  for  the  lepair  and  reconstruction  of  the  4 
appliances  and  machinery.  Furthermore,  it  is  com-  ^  j 
mon  knowledge  that  there  are  frequent  interrup- 
tions in  the  running  of  such  machinery,  and  it  will 
hardly  be  contended,  continues  the  court,  that  an 
interruption  of  a  day  or  two  would  work  a  forfeiture 
of  the  franchise  and  of  the  rights  of  the  owner  of 
the  plant  under  the  contract.  If  there  was  an  un- 
reasonable, and  the  right  to  rescind,  if  it  existed, 
tifiable  failure  to  perform  the  service  required  by 
the  terms  of  the  agreement,  a  rescission  of  the  con- 
tract might  be  had,  but  the  delay  in  rebuilding  was 
reasonable  and  the  right  to  rescind,  if  it  existed, 
was  not  exercised  by  the  cit>'  within  a  reasonable 
time.  It  is  generally  accepted  that  if  a  party  to  a 
contract  has  a  right  to  rescind  it,  he  must  exercise 
the  right  within  a  reasonable  time,  and  not  wait 
until  a  rescission  will  work  a  great  injury-  to  the 
opposite  party.  Unreasonable  delaj-  on  the  part  of 
him  to  whom  the  right  to  rescind  belongs  is  gen- 
eially  deemed  to  be  a  waiver  thereof. 

Moreover,  the  court  considers  that  the  city  could 
not  relieve  itself  from,  the  obligations  of  the  con- 
tract by  passing  an  ordinance  which  attempted  to 
repeal  the  franchise  ordinance. 
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WAR   NEWS. 

The  End  of  the  War. — A  protocol  or  preliminary 
treaty  of  peace  between  the  representatives  ol  the 
United  States  and  Spain  was  signed  in  Washington 
on  August  I2th.  tlostilities  have  been  suspended, 
and  the  war  is  regarded  as  ended,  after  a  duration 
of  three  months  and  22  days.  This  will,  therefore, 
be  the  last  issue  of  the  Western  Electrician  with  a 
specific  d'epartment  of  "War  News,"  although  it  is 
lioped  that  the  readers  of  this  journal  will  have  the 
benefit  of  the  valuable  lessons  of  the  conflict,  par- 
ticularly in  their  electrical  application,  in  later  num- 
bers, as  they  are  available  from  official  reports  and 
other  sources.  The  Western  Electrician's  depart- 
ment of  "War  News"  dates  back  to  the  issue  of 
April  9th,  over  two  weeks  before  the  beginning  of 
hostilities,  and  appears  in  20  issues  of  the  paper. 

Cable  Communication  with  Manila. — Owing 
to  the  lack  of  cable  communication  betwen  Hong- 
kong and  Manila,  the  news  of  the  suspension  of  hos- 
tilities between  the  American  and  Spanish  forces  did 
not  reach  Admiral  Dewey  and  General  Merritt  in 
time  to  prevent  their  attack  upoit  Manila.  The  pro- 
tocol was  signed  on  Friday,  August  12th,  and  word 
was  sent  to  all  the  commanders  at  once,  but  the 
messages  from  Washington  were  detained  at  Hong- 
kong until  Saturday  and  then  carried  by  boat  to 
Manila.  In  the  meantime  Manila  had  fallen  into 
the  hands  of  the  Americans,  the  Spanish  governor- 
general    ha\-ing    fled   on    a    German    war   vessel    to 


The  action  of  the  Spanish  governor-general  of  the 
Philippines  in  flying  from  Manila  greatly  simplifies 
the  problem,  so  far  as  the  cable  question  is  con- 
cerned. One  of  the  first  actions  of  Admiral  Dewey 
will  be  to  repair  the  broken  cable  and  open  com- 
munication between  Manila  and  Hongkong.  The 
operators  and  repair  gangs  of  the  cable  company - 
have  remained  at  Manila  throughout  the  war,  al- 
though they  were  unable  to  work  the  line.  An'  im- 
mediate re-establishment  ol  communication  will  be 
desired,  of  course,  by  the  government,  and  it  is 
expected  that  everything  possible  will  be  done  to  re- 
store peace  and  prosperity  in  the  islands. 

Volunteer  Engineers.— Alter  several  delays,  the 
transport  Chester,  with  the  First  Regiment  of  Vol- 
unteer Engineers  on  board,  sailed  from  New  York 
harboi'  early  on  the  morning  of  August  loth  for 
Porto  Rico.  The  regiment  numbers,  all  told,  1,154 
men,  and  had  been  on  board  the  steamer  since  Au- 
gust 5th.  The  men  were  placed  on  the  transport 
before  she  had  been  fully  provisioned  and  fitted  out 
for  the  trip,  and  as  a  result  they  were  held  on  the 
boat  longer  than  expected.  All  of  them  took  the 
detention  good-naturedly  and  made  the  best  of  the 
situation'.  They  were  decidedly  happy  when  they 
got  under  way  for  Porto  Rico.  Colonel  Eugene 
Griffin,  of  the  General  Electric  company,  is  in  com- 
mand of  the  regiment  and  sailed  w-ith  it.  The  ship 
is  crowded,  and  the  men  suffered  from  the  heat 
while  the  vessel  was  at  anchor  in  the  harbor.  Elec- 
tric fans  were  placed  in  the  hold    to  assist  in  venti- 


for  repairs  of  a  lighter  nature,  but  10  do  much 
heavy  work  which  had  not  been  attempted  hith- 
erto on  shipboard.  In  her  machinist  department 
she  has  nine  lathes,  some  of  large  dimensions  in 
swing  and  center  distance,  besides  a  large  outfit  of 
planers,  shapers,  drill  presses,  bolt-cutting  and  pipe- 
threading  machines,  tool-grinders,  grindstones,  etc. 
The  molders'  department  includes  one  .36-inch 
cupola,  of  the  most  improved  design,  to  meit  3,000 
pounds  of  metal  at  each  tapping,  with  a  blowing 
engine  to  furnish  blast;  one  furnace,  h-oned,  with 
fire  brick,  to  take  three  100-pound  crucibles,  and 
the  necessary  equipment  of  crucibles  and  molders' 
tools.  The  blacksmiths'  department  is  equipped 
with  five  forges,  the  largest  of  which  is  an  open- 
hearth  forge  five  feet  in  diameter,  built  of  brick  and 
iron,  fitted  with  power  blast,  and  used  for  heavy 
forging  and  flange  turning.  Two  of  the  other  forges 
also  have  power  blasts.  This  department's  plant 
cornprises  also  blowing  machinery,  power  and  hand; 
anvils,  and  a  number  of  complete  sets  of  forge  tools. 
In  the  boilermakers'  department  there  are  50 
boilermakcrs'  kits,  with  all  necessary  tools  for  hand- 
work; a  power  punch  and  shears,  a  set  of  hand  rolls 
six  inches  in  diameter  by  si-K  feet  long;  rivet-heating 
forges,  tube  cutters,  screw  punches,  etc  The  cop- 
persmiths' department  is  also  very  complete,  in- 
cluding, besides  tinsmiths'  furnaces  and  light  tools, 
a  brazing  forge  with  two  circular  and  one  long  fire 
for  blast  to  be  built  up  in  light  iron  and  lined  with 
firebrick.  There  are  included  also,  in  the  general 
equipment  of  the  ship,  shafting,  pulleys,  belting,  etc., 


CABLE    COMMUNIC-\TION    WITH    MANILA. ROUTE    TRAVERSED    BV    MESSAGE    FROM  WASHINGTO.V  TO  PHILIPPINES    ANNOUNCING    PEACE;    BROKEN    LINE    INDICATES    CABLE    CUT 

BETWEEN    HONGKONG    AND    MANILA. 

Hongkong,  only  to  learn  that  had  he  remained  at  lating  the  ship.  It  was  said  that  on  account  of  the  for  driving  the  large  plant  of  tools  which  has  been 
his  post  a  few^  hours  longer  he  w^ould  have  been  the  crowded  condition  of  the  Chester  orders  had  been  installed;  a  vertical,  double-cylinder  steam  engine  of 
Spanish  hero  of  the  war.  The  delay  in  delivering  issued  that  when  she  was  w-ell  out  to  sea  25  men  50  horse  power  to  furnish  the  motive  force  for  the 
this  important  message  was  due  to  the  fact  that  the  out  of  very  company  should  spend  two  hours  on  plant,  four  6,000-gallon  evaporators  and  four  dis- 
cable  between  Manila  and  Hongkong,  which  was  deck  and  four  hours  below,  in  order  that  there  might  tilling  apparatus  for  fresh  water,  with  also  feed  and 
cut  by  Admiral  Dewey  after  the  destruction  of  the  be  as  little  discomfort  as  possible.  Hostilities  circulating  pumps,  blowers,  etc. 
Spanish  squadron,  had  not  been  repaired.  The  were  suspended  two  days  alter  the  vessel  sailed,  so  The  character  of  the  work  done  by  the  repair  ship 
message  traveled  13,653  utiles  over  land  lines  and  that  the  regiment's  duties  in  Porto  Rico,  if  it  is  not  is  show'n  to  some  extent  in  a  letter  from  one  of  her 
sttbmarine  cables  betwen  Washington  and  Hong-  turned  back  before  reaching  that  island,  will  not  be  officers,  who,  writing  from  Guantanamo  Bay,  says; 
kong  and  was  then  taken  628  miles  on  the  dispatch  very  warlike.  "In  regard  to  this  vessel  and  its  utility,  I  can  only 
boat  to  its  destination.  The  Engineers'  Club  of  New  York  offered  the  say  that  we  are  busy  night  and  day.  Our  brass 
Mr.  E.  J.  Nally.  the  assistant  general  superintend-  First  Regiment  :,i  Volunteer  Engineers  a  stand  of  furnace  is  going  every  day,  there  having  been  un- 
ent  of  the  Postal  Telegraph-cable  company,  prepared  colors,  and  the  oft'er  was  accepted.  A  committee  of  expected  calls  for  brass  castings  of  all  kinds  and 
the  accompanying  map  showing  the  route  between  the  club  was  also  appointed  to  solicit  from  engineers  sizes.  It  seemed  that  every  vessel  in  the  fleet — 
Washington  and  Manila  over  the  Postal  Telegraph-  and  engineering  societies  contributions  to  a  fund  to  colliers,  transports,  supply  and  war  ships — has  either 
cable  company's  lines  to  New  York,  the  Commercial  purchase  appliances  for  the  brigade  of  volunteer  a  winch,  a  blower  engine  or  a  dynamo  broken  down. 
Cable  company's  submarine  cable  to  Lands  End.  engineers  for  which  no  government  appropriation  New  eccentric  straps  and  rods  galore  are  required, 
the  Eastern  Telegraph  company's  system  to  Bom-  was  available.  It  was  especially  desired,  under  the  with  new  brasses,  gun  castings,  etc.  We  have  sup- 
bay,  the  land  lines  of  the  Indian  government  to  sanction  of  Colonel  Griffin,  to  provide  portable  elec-  plied  also  an  enormous  quantity  of  stores  to  the 
Madras,  the  starting  point  of  the  Eastern  Extension,  trical  searchlight  equipments.  One  such  apparatus  difterent  ships.  As  I  said  before,  we  are  busy  all  the 
Australasia  and  China  Telegraph  company's  sys-  can  be  procured,  complete,  in  single  self-contained  time,  and  there  is  ro  vessel  in  the  fleet  but  has  had 
tern,  which  completes  the  connection  to  Hongkong.  units,  for  about  $3,000.  "The  employment  of  a  something  done  for  it.  The  torpedo  boats,  small 
The  last-named  company  controls  the  line  to  Ma-  searchlight  in  the  army  would  be  a  novelty,"  says  yachts  and  tugs  have  :-equired  the  most  work." 
n:la,  shown  by  broken  lines  on  the  map,  which  was  the  committee,  "but  its  success  would  be  assured  in  m,,  tt  /^  t,i  a  r  1  ,  ■ 
cut  by  Admiral  Dewey.  The  principal  points  on  the  the  hands  of  engineer  officers.  Its  field  of  appli-  ^^^  Havana  Cable.— A  few  hours  after  the  peace 
line    where   the   message   would    be   transferred   or  cation  is  wider  than  that  of  the  navv:  as,   say,  in  protocol  was   signed  in  Washington,  news  was  re- 

reneated     and    the   Interveninp-   rli=;tan'-e!L   ^ri'   as    fnl-        K..-.4 j  4.       i  ^        ^-  1     /       *■  ^1,  ceived  ol  fighting  at  ManzaniUo.      President  McKin- 

repeated    and           Inter^enIng  distances  aic  as  lol  bridge  and  track  construction  or  des  ruction,  ear  h  ,                 ^s^^^^B  ^            ^^^  ^^.^^  ^           ^^^^^  ^^ 

Miles  7       ■   '■o^d  making,   repairing,   searching  the  field  „,g  ^^^^^  {„„  a„„,ority  to   do  the  best  that  could 

Washington  to  New  York                                   '    •'^i  '""^  ^™""d<=d,  for  use  at  hospitals  in  surgical  opera-  ^e  done'to  get  the  news  of  the  peace  agreement  to 

New  York  to  Canso             840  "°"^'  ^'  headquarters  for  draughting,  and  the  like.  Manzanillo.     Prior  to  his  visit  to  the  white  house, 

Canso  to  Lands  End 2  100  ^^''*  *^^  advent  of  peace  it  is  to  be  presumed  that  it  seems.    General   Greely  had  sent  a  personal  un- 

Lands  End  to  Lisbon   .'.' '.'. .'. . . . .  856  ''"^  scheme  will  be  abandoned.  oSicial  message  to  Captain-General  Blanco,  inform- 

Lisbon  to  Gibraltar 337  The   Second   Regiment   of  Volunteer   Engineers,  ing  him  of  the  signing  of  the  protocol  and  the  sus- 

Gibraltar  to  Malta 1,126  which  had  made  headquarters  at  Fort  Sheridan,  111.,  pension  of  hostilities.     After  leaving  the  president 

Malta  to  Alexandria 913  received  marching  orders  on  August  nth.     It  was  General    Greely   saw   the   acting    secretary    of    the 

Alexandria  to  Suez  200  destined  for  Montauk  Point.  Long  Island,  accord-  Navy  Department  and  had  him  prepare  a  message 

Suez  to  -'Vden 1,403  ing  to  the  newspapers.  in  cipher  to  the  senior  American  naval  officer  off 

.\den  to  Bombay 1.851  t>„„„-^  ov      -rr  i             t-      i.                    t          ^u  Manzanillo.     This  message  General  Greely  sent  to 

Bornbay  to  Madras 800  ^^^^^^^\,  Ship  Vulean.-Further    news    from   the  ^^^^^^   preceding  it  with  a  message  in  plain  Eng- 

Madras  to  Penang 1,498  Vulcan,  the  floating  machine  shop  which  attended  ^^^  ^^  ^^^  ^^^-^^  ^^^^,  ^^^^^    ^^^.       ^^^^  ^^^^.^._ 

Penang  to  Singapore 388  to  the  mechanical  wants  of  the  American   fleet  in  4,^^  j,^^  l,^^^  suspended  and  that  a  message  of  in- 

bingapore  to  Saigon 6.10  Cuban   waters,  testifies  to  the  value  of  the  equip-  1 

Saigon  to  Hongkong 460  inent.     The  ship  has  a  complete  equipment,  not  only                               [Conlnnicd  on  fagc  loS.] 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Evolution  of  the  Line  Signal. 

Bv  Arthur  Vaughn  Abbott. 
Part  II. 

Many  forms  of  luminous  signals  have  been  sug- 
gested, but  the  only  one  in  successful  operation  at 
present  is  the  miniature  incandescent  lamp,  which 
has,  on  the  whole,  proven  itself  of  the  greatest  value. 
So  far  as  the  writer  can  ascertain,  the  idea  of  em- 
ploying incandescent  lamps  for  signal  purposes 
arose  with  Mr.  J.  J.  O'Connell  of  the  Chicago  Tele- 
phone company,  who  suggested  in  1888  the  employ- 
ment of  an  incandescent  lamp  upon  burglar-alarm 
circuits  in  order  to  permit  the  legitimate  occupant 
of  a  protected  room  to  send  to  the  alarm  office 
an  identification  signal  whereby  his  entrance  to  the 
premises  could  be  made  known. 

In  the  latter  part  oi  the  summer  of  1890  some  of 


;-.ttract  the  attention  of  the  operator,  thus  markedly 
accelerating  switchboard  work.  As  a  result  of 
ihis  experience,  most  of  the  trunk  lines  in  the  main 
office  of  the  Chicago  Telephone  company  were 
rapidly  supplied  with  lamp  signals. 

In  the  spring  of  1893  it  was  proposed  to  re-equip 
a  large  multiple  board  in  the  Chicago  exchange 
with  self-restoring  drops,  but  the  expense  and  dif- 
ficulty of  this  change  caused  the  management  to 
hesitate,  and  at  this  time  the  writer  suggested  the 
cmplo^-ment  of  incandescent  lamps  as  subscribers' 
line  signals,  on  the  ground  of  greater  economy  in 
space  and  in  installation,  as  well  as  improved  signal 
efficiency.  More  conservative  telephonists  doubted 
the  wisdom  of  such  a  recommendation,  fearing  that 
the  numerous  relay  contacts  would  be  a  perpetual 
source  of  trouble,  and  no  further  steps  were  taken 
with  this  project.     In  the  winter  of  1894  a  new  type 


are  completely  supplied  with  signals  of  this  de- 
scription. 

As  the  service  to  which  the  incandescent  lamp 
when  used  as  a  signal  is  subjected  is  peculiar,  the 
employment  of  lamps  upon  telephone  switchboards 
has  afforded  lamp  manufacturers  a  new  problem. 
In  the  early  experiments  ordinary  miniature  lamps 
of  low  voltage  were  employed.  As  these  lamps 
were  bulky  and  consumed  a  large  amount  of  cur- 
rent, the  first  attempts  at  improvement  were  di- 
rected to  obtaining  a  smaller  and  more  economical 
lamp.  The  various  changes  through  which  the 
lamp  has  passed  are  illustrated  in  Fig.  7,  in  which 
No.  I  is  the  original  type  of  lamp  employed;  Nos. 
II  and  12  are  those  which  experience  has  now  dem- 
onstrated to  be  the  most  successful.  Lamp  No.  i 
had  a  bulb  about  one  inch  in  diameter  and  was 
about  two  inches  long.  Electrically  it  was  de- 
signed for  a  four-volt  circuit  requiring  over  one- 
half  ampere,  and  giving  about  two  candle  power. 
Lamps  Nos.  11  and  12  are  1%  inches  long  with  a 
bulb  one-fourth  inch  in  diameter.  They  are  designed 
for  a  24-volt  circuit,  consume  about  o.i  ampere  and 
yield  over  one-fourth  candle  power.  The  early 
lamps  were  designed  entirely  to  fit  a  socket  supplied 
with  a  screw  thread,  as  exemplified  in  Fig.  8. 

The  socket  consisted  of  a  brass  tube,  in  the  bot- 
tom of  which  a  screw  base  was  placed  matching  the 
thread  upon  the  lamp.  A  cap  carrying  a  ground 
glass  shade  covered  the  front  end  of  the  tube,  while 
irom  the  rear  two  conductors  extended,  one  fas- 
tened to  the  thread  of  the  socket,  thus  connecting 
with  one  of  the  lamp  leading-in  wires,  while  the 
other  was  arranged  to  make  contact  with  the  other 
leading-in  wire  in  the  center  of  the  lamp  base. 
This  conductor  was  supplied  with  a  spiral  spring, 
the  pressure  of  which  it  was  expected  would  lock 
the  lamp  in  its  place  and  constantly  maintain  good 
electrical  contact.  This  expectation  was  not  ful- 
filled, for  one  of  the  greatest  troubles  encountered 
has  been  the  loosening  of  the  lamp  in  its  socket, 
due  to  the  almost  inappreciable  jarring  to  which  all 
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the  trunk  lines  in  use  in  Chicago  were  provided 
with  disconnect  signals  using  miniature  incandescent 
lamps.  At  the  receiving  ofiice  the  trunk  lines  ter- 
minated in  the  ordinary  cords  and  plugs  used  upon 
a  telephone  switchboard,  in  front  of  each  of  which 
an  incandescent  lamp  was  located.  So  long  as  the 
line  was  in  use  a  relay  in  conjunction  therewith  was 
excited  by  battery  current  flowing  over  the  line, 
and  its  armature  drawn  up.  As  soon  as  conversa- 
tion was  completed  the  operator  at  the  originating 
office  withdrew  the  plug  from  the  trunk-line  jack  at 
that  office,  thus  opening  the  battery  circuit  and 
causing  the  relay  to  be  de-energized.  The  release  of 
rhe  relay  armature  completed  a  local  battery  circuit, 
illuminating  the  incandescent  lamp.  The  operator 
at  the  receiving  oftice.  noticing  the  illumination 
of  the  lamp,  was  thereby  informed  that  conversa- 
tion was  completed  and  instructed  to  remove  the 
trunk-line  phig.  As  the  local  lamp  circuit  was  car- 
ried through  the  operator's  listening  key,  the  plac- 
ing of  this  key  in  the  testing  position  extinguished 
the  lamp.  A  very  short  experience  served  to  dem- 
onstrate the  superiority  of  incandescent  lamps  over 
any  other  forni  of  signal,  for  the  illuminated  lamp 
was  at  once  so  positive  and  distinct  as  to  instantly 


of  switchboard  known  as  the  '"express  board"  was 
introduced.  As  this  board  was  designed  to  meet 
the  wants  of  metallic-circuit  subscribers,  particu- 
larlj-  those  whose  telephonic  business  was  large,  it 
iras  decided  to  provide  incandescent-lamp  line 
signals.  The  circuit  of  this  board  was  so  arranged 
that  on  the  removal  of  the  subscriber's  receiver  from 
its  suspending  hook,  the  movement  of  the  hook 
closed  the  circuit  and  allowed  battery  current  to 
fiow  through  the  line.  This  current  actuated  a 
relay  at  the  exchange,  in  the  local  of  which  the  sig- 
nal was  placed,  situated  behind  a  ground  glass 
shade  upon  which  the  number  of  the  subscriber  was 
painted.  The  illumination  of  this  disk  displayed 
a  very  distinct  and  conspicuous  signal  that  immedi- 
ately attracted  the  operator's  attention.  Notwith- 
standing some  apprehension  as  to  the  possibility 
of  trouble  with  relay  contacts,  the  service  given  by 
the  lamp  signal  was,  on  the  whole,  so  satisfactory  as 
immediately  to  concentrate  telephonic  attention 
upon  the  use  of  lamps,  and  within  the  four  years 
that  have  since  elapsed  the  superiority  of  the  in- 
candescent lamp  for  this  purpose  has  been  so  fully 
demonstrated  that  nearly  all  of  the  large  switch- 
boards  which     are    at     present   being     constructed 
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buildings  are  subjected.  Lamps  in  sockets  of  this 
description  will  gradually  unscrew,  opening  vhc 
electrical  circuit;  they  are  then  incapacitated  as 
signals  and  considerable  complaint  will  arise. 
Lamp  sockets  of  this  kind  were  designed  for  lamps 
Nos.  4  to  7,  inclusive  (Fig.  7),  and  could  be  placed 
on  w^ooden  strips  for  mountinfr  in  the  switchboard 
on  one-inch  centers.  The  various  changes  in  form 
through  which  the  lamp  bulb  has  passed  are  illus- 
trated in  Fig.  7,  showing  the  gradual  steps  whereby 
the  size  of  the  bulb  has  been  reduced  until,  as  shown 
in  Nos.  II  and  12,  the  present  lamp  occupies  no 
greater  volume  than  that  required  by  a  spring-jack 
and  may  be  inserted  into  sockets  composed  of  pairs 
of  springs  arranged  on  a  rubber  strip.  Such 
sockets  so  closely  resemble  standard  spring-jacks 
that  they  are  called  "lamp-jacks,"  for  they  occupy 
the  same  space,  and  may  be  secured  in  the  switch- 
board in  the  same  manner.  By  placing  alternate 
strips  of  lamp  sockets  and  jacks,  the  subscriber's 
line  signal  and  answering  jack  ma}'  be  more  closely 
associated  than  has  previously  been  possible,  space 
economized  in  the  switchboard  aad  service  ac- 
celerated. 

At  first  it  was  considered  desirable  by  lamp  man- 
ufacturers to  preserve  a  large  volume  in  the  bulb 
of  the  lamp  in  order  to  secure  an  adequate  vacu- 
um. To  attain  the  desired  compactness  the  bulbs 
of  the  lamps  were  made  smaller  and  longer,  as  is 
shown  in  Fig.  7,  numbers  2  and  7  inclusive.  Grad- 
uall3%  improvements  in  manufacture  were  sufficient 
to  reduce  the  bulb  of  the  lamp  to  a  smaller  diam- 
eter than  that  of  the  screw  base,  and  it  at  once 
became  apparent  that  some  other  method  of  se- 
curing the  lamp  in  its  socket  would  still  further 
contribute  to  compactness.  The  next  step  was  the 
construction  of  an  exceedingly  small  bulb  lamp, 
shown  in  Fig.  7.  No.  13.  w^hich  was  secured  to  a 
wooden  base  carrying  two  metal  rings  to  which  the 
leading-in  wires  of  the  lamp  were  soldered,  the 
complete  lamp  being  shown  in  Fig.  7  at  8.  Whether 
the  theory  that  the  small-sized  bulb  militates  against 
a  sufficient  vacuum  is  correct,  or  not,  it  has  been 
impossible  to  definitely  ascertain,  but  experience 
has  shown  that  lamps  having  bulbs  as  small  as  is 
indicated  in  No.  13  were  not  so  successful  as 
large  ones.  In  order  to  retain  the  compactness 
thereby  attained,  a  long  and  slim  bulb  was  made, 
as  shown  in  Nos.  9  and  10.  In  this  lamp  an  addi- 
tional advantage  was  secured  by  placing  the  fila- 
ment at  the  end  of  the  glass  opposite  the  seal 
This  end  could  be  blown  hemispherically  and  quite 
thin,  thus  allowing  a  maximum  of  light  to  be  trans- 
mitted.    Lamps    of    this    description    were    chiefly 
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made  fur  four- volt  circuits,  the  filament  consist- 
ing of  a  very  thin  thread  of  carbon  stretched  be- 
tween two  platinum  wires.  These  leading-in  wires 
were  fused  through  the  sides  of  the  bulb  and  soldered 
to  two  bits  of  thin  copper  forming  the  contact 
strips  that  were  cemented  to  the  glass  tube.  Some 
difficulty  was  experienced  in  the  peeling  off  of  these 
pieces,  and,  in  addition,  the  amount  of  platinum  in 
the  leading-in  wires  was  so  great  as  to  considerably 
increase  the  cost  of  such  lamps.  So,  from  mo- 
tives of  economy,  a  partial  reversion  toward  earlier 
forms  has  taken  place  in  the  present  standard  lamp, 
a^  shown  in  Fig.  7,  Nos.  11  and  12.  The  bulb  is 
a  glass  tube  about  one-fourth  inch  in  diameter  and 
iVa  inches  long.  For  four-volt  lamps  a  straight  fila- 
ment is  used,  but  for  all  others  a  horse-shoe  shape. 
Only  sufficient  platinum  is  employed  in  the  leading- 
in  wire  to  pass  through  the  glass,  and  in  other  re- 
spects the  general  details  of  manufacture  corre- 
spond closely  to  the  best  practice  in  standard  lamp 
construction.  The  base  of  the  lamp  is  a  bit  of 
boxwood,  so  shaped  as  to  readily  enter  the  springs 
forming  the  socket,  and  arranged  to  prevent  the 
lamp  from  turning  as  it  is  pushed  into  place.  The 
earliest  lamps  were  all  designed  for  low-voltage 
circuits,  rarely  more  than  four  volts.  Fresently  it 
ijccame  apparent  that  lamps  of  longer  life,  together 
with  an  economy  in  conducting  circuits,  could  easily 
be  attained  by  the  use  of  higher  voltages,  and  the 
next  advance  was  secured  by  making  lamps  for  10 
and  20  volts,  while  at  present  12  and  24-volt  lamps 
are  standard. 


Telephony  in  Sweden. 

H.  T.  Cedergren,  managing  director  of  the  Gen- 
eral Telephone  company  of  Stockholm.  Sweden,  has 
devoted  about  three  weeks  to  an  inspection  of  the 
principal  telephone  systems  of  the  Bell  and  the  in- 
dependent telephone  interests  of  the  United  States. 
He  made  a  careful  examination  of  the  system  now 
in  use  by  the  New  York  Telephone  company.  He 
was  also  in  Chicago  for  several  days  and  he  visited 
St.  Louis  and  inspected  the  switchboard  and  plant 
now  being  installed  by  the  Kinloch  Telephone  com- 
pany in  that  city. 

Mr.  Cedergren  is  one  of  the  most  successful  tele- 
phone men  of  the  world.  He  organized  the  com- 
pany and  began  the  telephone  exchange  business  in 
Stockholm  about  15  years  ago,  in  com.petilion  with 
the  International  Bell  Telephone  company,  and  his 
company  has  also  for  many  years  been  in  competi- 
tion with  the  Swedish  government  exchange  system 
in  Stockholm.  Notwithstanding  this  competition, 
the  General  Telephone  company  has  had  a  steady 
growth  since  its  inception,  and  has  now  about  i6,oco 
subscribers  in  Stockholm,  with  a  population  of  about 
270,000.  The  last  official  report  at  hand  is  for  the  year 
1894,  when  the  plant  and  assets  of  the  company  had 
increased  from  the  earnings  on  an  original  invest- 
mentofabout  $150,000  to  a  total valueofabout  $1,500,- 
000,  or  to  the  extent  of  about  tenfold,  besides  paying 
eight  per  cent,  dividends  on  the  original  investment, 
v.hich  is  all  the  dividend  allowed  by  law.  This  has 
been  accomplished  with  a  maximum  subscribers' 
rate  of  only  about  $27  per  annum.  The  secret  of 
the  success  of  the  Stockholm  company  seems  to 
have  been  careful  management,  the  best  service  pos- 
sible and  a  rate  which,  while  large  enough  to  be 
fairly  remunerative,  is  yet  so  low  as  to  insure  almost 
universal  use  of  the  telephone. 

The  plan  has  been  followed  in  Stockholm  of  bring- 
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ing  a  large  number  of  lines  into  each  exchange 
center.  The  company  is  now  rebuilding  the  system 
and  consolidating  three  of  the  former  branch  ex- 
changes into  one  exchange.  For  the  purpose  of 
bringing  many  lines  into  one  exchange  center  Mr. 
Cedergren  has  adopted  the  use  of  a  cement  block 
conduit  for  underground  cables,  in  which  there  are 
tubes  or  holes  for  yy  lOO-conductor  metallic-circuit 
cables.  He  also  uses  blocks  with  tubes  for  seven 
cables.  Two  views,  showing  these  conduits  in 
irenches  in  the  streets  of  Stockholm,  are  presented 
in  the  accompanying  cuts,  which  were  reproduced 
from  photographs  recently  taken  for  Mr.  Cedergren. 


WESTERN  ELECTRICIAN. 
Telephone  News  from  the  Northwest. 

[From   tbe   Minneapolis  correspoodeot  of   the   Western   Elec- 
trician,] 

Dr.  Rogers  of  Stratford,  la.,  is  putting  in  a  farm- 
ers' exchange. 

Crcsco's  teleplione  system  is  in  operation. 

The  Minnesota  Central  Telephone  company's 
lines  were  brought  into  Minneapolis  August  1st; 
the  company  is  also  extending  its  lines  along  the 
.Soo  road. 

.A.bout  2,000  subscribers  in  Bay  City,  Mich.,  and 
the  valley  are  patrons  of  the  newly  established' Val- 
ley Telephone  system. 

The  line  of  the  Standard  company  between  Cresco, 
la.,  and  Decorah,  is  in  operation. 

The  La  Crosse  Board  of  Public  Works  ordered  all 
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telephone  lines  into  the  city  hall  to  he  brought  in 
through  the  attic. 

C.  C.  Lashaway  of  Chippewa  Falls  has  succeeded 
Manager  William  Richards  of  the  Bell  company  at 
Menomonie. 

The  Mankato  Citizens'  company  will  put  in  its 
plant  at  once. 

A  new  copper  line  will  be  installed  by  the  Bell 
company  betw-een  Ames  and  McCallsburg,  la. 

J.  R.  Watson  of  the  Citizens'  company,  Milwaukee, 
says  3,000  subscribers  must  be  secured  before  begin- 
ning" operations. 

A  special  election  will  be  held  at  Le  Mars,  la., 
August  30th  to  decide  the  question  of  granting  to 
W.  A.  Houts,  trustee,  a  franchise  for  another  tele- 
phone system. 

The  Midland  Telephone  company  of  Adrian, 
Minn.,  has  been  incorporated  at  St.  Paul. 

After  a  flurry  the  South  Dakota  Board  of  Equali- 
zation decided  on  a  flat  levy  of  32  mills  on  tele- 
phone companies  in  lieu  of  all  other  taxes  in  the 
state. 

The  Wisconsin  Telephone  company  has  recon- 
structed the   Rhinelander  system. 

C.  C.  Brown,  Thomas  Hynes  and  M.  H.  Culbert 
have  organized  and  incorporated  the  Kendallville 
and  Cresco  (la.)  Farmers'  Telephone  company. 

The  Iowa  company  is  occupying  its  new  Keokuk 
quarters  in  the  library  building. 

Citizens  of  Wellman,  la.,  welcomed  the  advent  of 
the  lines  of  the  Iowa  Telephone  company  the  first 
week  of  August.    The  rate  to  Chicago  is  $3,75- 

Within  a  few  weeks  the  Jefferson  Telephone  com- 
pany will  have  direct  connection  with  Siou.x  City. 

The  exchange  at  Dysart,  la.,  is  now  in  operation; 
also  the  Humeston  exchange. 

Commissioners  have  been  named  at  Wadena, 
Minn.,  to  appraise  damages  for  the  extension  of  the 
Northwestern  exchange. 

The  Union  Telephone  company  has  completed  a 
line  from  Reedsburg,  Wis.,  to  Richland  Center  via 
Loganville. 

The  Iowa  and  South  Dakota  company  is  building 
a  line  to  Struble,  la. 

Traer,  la.,  has  40  telephones  on  its  new  line. 

The  Cedar  Valley,  la.,  company  is  assessed  at 
$6,000. 

Marshalltown,  la.,  reports  ico  new  subscribers  for 
the  Iowa  company. 

Benson,  Minn.,  will  soon  have  two  telephone 
lines,  one  of  which  is  the  Northwestern. 

Fred.  Kron  has  resigned  as  director  of  the  Man- 
kato Citizens;  Dr.  J.  H.  James  has  been  elected 
vice-president  and  W.  D.  Willard    director. 

.A  People's  telephone  exchange  has  been  organ- 
ized at  New  Richmond,  Wis.,  with  Charles  N.  Gor- 
ham  president.  A.  J.  Presson  has  the  contract  to 
build  the  line. 

Work  is  going  on  rapidly  on  the  new  line.  River- 
side, Lone  Tree,  Kalona  and  other  places  near  in 
Iowa. 

\  local  amalgamation  projected  is  that  of  the  New 
Prague-Heidelberg  and  New  Prague-Wesley  line 
with  the  Home  company  of  New  Prague,  Minn. 

The  Iowa  Telephone  association  met  at  Des 
Moines  August  loth   to  readjust  toll-line  rates. 

The  independent  Iowa  companies  met  the  short- 


distance  rate  cut  of  the  Bell,  and  the  schedule 
changed  from  county  to  mileage  basis  as  follows: 
20  miles,  20  cents;  30  miles.  25  cents;  45  miles.  35 
cents;  60  miles,  45  cents;  75  miles,  50  cents;  over, 
five-eighths  of  a  cent  a  mile. 

The  Iowa  company  will  extend  a  line  from  Brad- 
gate  to  Rolfc,  la. 

A  telephone  line  between  Odebolt  and  Kiron,  la., 
is  projected. 

Connection  will  be  made  by  the  Blue  Earth  Val- 
ley company  willi  the  Western  Electric,  New  Ulni 
and  local  sy.Uem-at  Mankato. 

When  complete  with  connections  the  new  Cen- 
tral Dakota  Telephone  company  will  give  Aberdeen 
connection  with  Sioux  Falls,  Madison,  Yankton. 
Pierre  and  Brookings.     Construction  will  be  pushed. 

Manager  Freedy  of  the  Northwestern  Tcujphone 
company  at  St.  Paul  testified  that  there  had  been 
found  in  one  junk  shop  977  pounds  of  stolen  cable. 

Cambridge.  Minn,,  is  now  on  the  line  of  the  North- 
western Telephone  company. 

W.  B.  Douglas.  Warren  Carlisle  and  W.  P.  La- 
throp  have  filed  articles  at  Omaha  of  the  Trans- 
Mississippi  Telephone  company:   capital.  Sio.coo. 

Work  will  soon  be  commenced  on  Northwestern 
exchange  extensions  north  fiom  Grafton  10  Ncche, 
to  Pembina  and  Larimore  to  Langdon;  connection 
will  be  made  with  Crookston. 

The  Central  Union  company  of  Iowa  has  posted 
notices  that  it  will  pay  the  war  tax  of  a  cent  a  mes- 
sage and  not  rai?e  rates. 

The  Western  Electric  Telephone  company  is  con- 
sidering an  extension  from  Albert  Lea  to  Clark's 
Grove,  Geneva,  Cooleyville  and  other  points  in  the 
northeastern  part  of  the  county. 


Extensions  and  Improvements. 

The  Citizens'  Telephone  company  of  Spartanburg, 
S.  C,  has  been  incorporated,  with  a  capital  stock 
of  $8,000.  for  the  purpose  of  building  and  equipping 
a  telephone  exchange. 

The  Capay  Valley  Telephone  company  has  been 
organized  and  has  made  application  for  a  right-of- 
way  over  the  county  roads  to  erect  and  maintain  a 
telephone  line  from  Rumsey  to  Woodland.  Cal. 

The  Western  Telephone  Construction  company  of 
Chicago  has  issued  a  circular  devoted  to  party-line 
service.  It  contains  much  practical  information  and 
many  working  diagrams  that  should  prove  of  in- 
terest and  assistance  to  small  companies. 

The  Home  Telephone  company  of  Columbia.  City. 
Ind.,  has  closed  a  contract  with  the  Sterling  Electric 
company  of  Chicago  for  a  200-drop  section  of  the 
"standard  metallic  Bell  type  board,  to  replace  the 
apparatus  now  in  use.  The  company  also  con- 
tracted with  the  Stromberg-Carlson  Telephone 
Manufacturing  company  of  Chicago  for  150  stand- 
ard instruments  to  replace  those  now  in  use  there. 


Combined    Fuse    Block    and    Lightning 
Arrester. 

The  telephone  department  of  the  Electric  Ap- 
pliance company,  Chicago,  has  just  put  upon  the 
market  a  comb.ned  fuse  block  and  lightning  arrester. 
This  is  an  article  of  merit  and  will  demand  the 
attention  of  telephone  exchange  managers.  It  is 
4^4  inches  long  by  i^  inches  wide.  The  illustra- 
tion herewith  gives  a  fair  idea  of  its  appearance. 

Absolute  protection  is  said  to  be  secured  from 
burn-outs  from  crosses  caused  by  trolley  and  elec- 
tric-light lines  breaking  and  falling  across  the  tele- 
phone wires,  by  the  use  of  th's  devxe.  It  is  claimed 
to  be  a  positive  lightning  arrester  and  practically 
indestructible.     It  requires   no   attention.     A  light- 


COMBINED  FOSE  BLOCK  AND  LIGHTNING  ARRESTER. 

ning  discharge  across  the  carbon  blocks  produces 
a  small  amount  of  carbon  dust;  this  can  easily  be 
removed  by  pulling  out  the  carbon  blocks  and 
blowing  out  the  dust,  then  replacing  them,  and  the 
arrester  is  in  working  order  again. 

The  fuse  end  of  the  arrester  should  always  be 
connected  to  the  wires  running  to  the  instrument 
to  be  protected,  and  the  carbon  arrester  end  directly 
to  the  line  wires.  The  lightning  arrester^  part  of 
this  block,  is  constructed  with  two  carbon  blocks 
with  perforated  mica  separating  them.  One  block 
rests  on  the  ground  plate  and  the  other  is  con- 
nected directly  on  the  line,  the  idea  being  to  produce  . 
an  arrester  on  the  air-gap  principle.  The  perfora- 
tions in  the  mica  separator  produce  this  result  when 
the  carbon  blocks  are  placed  in  their  proper  position 
on  the  arrester. 

The  fuse  portion  of  the  arrester  can  be  furnished 
with  either  the  Postal  or  Western  Union  type  ter- 
minals, an  ordinary  two-inch  copper  or  foil  terminal 
fu.^e  being  used.     The  base  is  made  of  porcelain 


io8 


WESTERN  ELECTRICIAN. 


August  20,   iS 


WAR   NEWS. 


\ConLinued  from  page  ^ly.] 

structions  from  the  Na%'y  Department  would  follow. 
Captain-General  Blanco,  as  the  War  Department 
learned  afterward,  let  the  cipher  message  go  through, 
accompanied  by  a  telegram  of  instructions  to  the 
commandant  at  Manzanillo  to  have  the  despatch 
delivered  to  the  American  naval  commander  im- 
mediately. 

Regular  cable  communication  between  Key  West 
and  Havana  has  been  resumed  on  the  basis  that 
existed  before  the  war,  with  the   exception  that  a 


The  Edison  Store  in  New  York. 

Upper  Broadway  has  no  finer  modern  office  build- 
ing than  the  St.  James,  at  the  corner  of  Twenty- 
sixth  street.  Its  i6  stories  tower  up  above 
everything  in  the  neighborhood.  The  ground  floor 
corner  store  is  shown  in  the  picture,  and  gives  one 
an  idea  of  the  pleasing  architectural  effects  which 
make  the  structure  attractive.  The  facades  on  both 
Broadway  and  Twenty-sixth  street  are  of  light  sand- 
stone and  red  brick. 

The  store  itself  has  a  floor  space  of  some  5,000 
square  feet.  Over  the  front  entrance  is  a  graceful 
glass  awning,  which,  together  with  the  broad  show 


departments.  There  nre  a  number  of  small  rooms 
fitted  up  cosily,  wli'^re  buyers  of  records  for  phono- 
giaphs  may  nea'-  them  undisturled.  A  stock  of 
15,000  makes  buying  easy;  you  can  always  get  just 
what  you  want.  Th-^ra  is  a!.=-o  in  tlie  basement  a 
fine  "dark  room,"  50  feet  long,  permitting  the  ,5roper 
display  of  moving  picture  films  for  the  projecting 
kinetoscope,  and  a  special  show  room  for  X-iay 
demonstrations,  where  the  wonders  of  the  cathode 
ray  are  exhibited,  together  with  all  the  special  ap- 
paratus used. 

It  is  worthy  of  note  that  the  goods  displayed  do 
not  suffer  by  reason  of  their  gorgeous  setting,  for 
their  excellence,  perfect  finish  and  high  grade  war- 
rant every  penny  of  expenditure  in  making  this 
room  one  of  the  most  attractive  salesrooms  on 
Broadway.  The  entire  line  of  Edison  pfionographs 
is  exhibited,  from  the  most  complete  and  costly 
down  to  the  popular  priced  latest  invention,  the 
"Standard."  Edison  fans  of  various  styles  and  sizes 
make  the  hottest  day  livable.  All  types  of  the 
effective  Edison-Lalande  batteries  are  shown,  while 
dental  motors  and  a  most  complete  line  of  electro- 
medical apparatus  are  the  envy  of  every  doctor  or 
dentist  who  visits  the  store  to  see  the  very  latest 
developments  in  the  art. 

A  corps  of  polite  and  attentive  salesmen  is  al- 
ways ready  to  explain  and  demonstrate  the  inter- 
esting apparatus  displayed.  Visitors  as  well  as 
buyers  are  made  heartily  welcome. 
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censorship  of  press  dispatches  will  be  exercised  at 
the  Florida  end  of  the  line.  The  cable  will  remain 
open  for  the  use  of  the  Spanish  and  United  States 
governments  and  of  private  individuals  during  the 
period  of  armistice.  The  first  important  message 
sent  overt  he  cable  was  a  dispatch  from  Sagasta, 
the  Spanish  premier,  to  General  Blanco,  informing 
him  officially  of  the  armistice  proclamation  and  in- 
structing him  to  suspend  all  hostilities.  Sagasta 
also  sent  a  message  to  the  same  effect  to  Captain- 
General  Macias  in  Porto  Rico.  Both  governments 
by  mutual  agreement,  may  send  cipher  messages 
over  the  Havana-Key  West  cable,  but  the  messages 
must  be  regularly  addressed  to  officials  and  signed 
by  officials. 

Miscellaneous  Notes. — ^The  Norwegian  steam- 
ship Adria,  which  has  been  used  in  cable  laying 
near  Santiago  by  the  signal  corps  of  General  Shaf- 
ter's  army,  has  arrived  in  New  York  from  Key 
West.  She  will  be  turned  over  to  her  agents,  as  the 
government  requires  her  no  longer.  Her  force  of 
men,  who  are  still  with  the  army  at  Santiago,  con- 
sisted of  two  sergeants  and  lo  privates.  She  was 
also  used  as  a  supply  ship,  carr\nng  telegraph  and 
telephone  outfits  for  service  in  the  field. 

On  the  Texas,  which  has  just  been  refitted  at  the 
Brooklyn  Navy  Yard,  is  an  interesting  souvenir. 
It  is  one  of  the  Vizcaya's  fine  big  searchlights.  One 
of  the  searchlights  on  the  Texas  was  smashed  in  the 
naval  fight;  so,  after  the  Vizcaya  gave  it  up,  Cap- 
lain  Philip  decided  to  appropriate  one  of  her 
searchlight^^,  which  he  did.  On  a  brass  plate  on 
this  searchlight  is  engraved:  "Taken  from  the  Soan- 
ish  armored  cruiser  Vizcaya.  off  Santiago  de  Cuba, 
July  3,  i8q8."  Captain  Philip  says  the  searchlight 
is  a  very  fine  one. 

The  Telegraph  Age  relat-.^  this  incident:  "The 
Spanish  forces  occupying  Santiago  de  Cuba  having 
refused  to  surrender  the  city  and  its  fortifications. 
Major-General  Shafter,  commanding  the  American 
forces,  notified  all  non-combatants  in  the  cltv  to 
leave  within  24  hours,  as  he  proposed  to  bombard 
it.  The  cable  operators  employed  by  the  West  In- 
dian and  Panama  Telegraph  company  decided  to  go 
on  board  a  British  man-of-war.  One  of  their  num- 
ber, being  seriously  sick,  was  refused  admittance  to 
the  ship.  Thereupon  two  others,  Operators  Cava- 
nagh  and  Froome,  agreed  to  remain  with  him. 
Later  on  they  had  him  carried  within  the  American 
lines,  where  they  attended  to  his  wants." 


windows,  Make  the  lighting  as  nearly  perfect  as 
possible.  At  night  the  illumination  of  the  store  is 
a  flood  of  radiance,  as  befits  the  company  head- 
quarters of  Thomas  A.  Edison.  A  fac-simile  of 
Mr.  Edison's  signature  is  executed  on  the  dark 
background  of  the  signs  over  the  doors  in  minia- 
ture incandescent  lamps.  Nothing  could  be  more 
attractive  than  the  exterior,  and  nothing  more  sat- 
isfactory than  the  interior.    The  store  is  high  and 


Failure    of    Water     Power    on     Pacific 
Coast. 

To  the  Editor  of  the  Western  Electrician: 

Referring  to  an  editorial  in  the  Western  Elec- 
trician of  July  30th,  wherein  you  mention  the  fa'lure 
of  the  water  supply  of  the  San  Joaquin  Electric 
company,  permit  me  to  say  that  your  surmise  "that 
an  unusual  condition  prevails  on  the  coast"  is  cor- 
rect. While  the  San  Joaquin  Electric  company  was 
the  only  transmission  company  in  California  men- 
tioned in  the  public  press  and  hence  the  only  one 
to  gain  notoriety  for  shortage  of  water,  all  of  the 
other  transmission  plants  of  the  state  have  been 
likewise  crippled  by  the  extreme  drought. 

The  condition  that  prevails  in  the  present  season 
occurs  in  California  about  once  in  thirty  years,  the 
present  season  being  the  shortest  in  precipitation 
since  1864.  Through  all  ordinary  years  and  even 
moderately  dry  ones  the  natural  flow  of  water 
available  to  the  San  Joaquin  Electric  company  is 
abundant  for  its  present  load,  but,  for  meeting  such 
emergencies    as    the    past    season,    reservoirs    have 


The  Canadian  Bell  Telephone  company  appealed 
from  the  decision  of  a  board  of  three  county  judges 
affirming  the  decision  of  the  Court  of  Revision  for 
the  city  of  Hamilton.  Ont.,  whereby  the  assessment 
of  the  appellant  for  1898  was  confirmed.  The  part 
of  the  assessment  in  question  upon  this  appeal  was 
that  upon  the  poles,  wires  and  conduits  of  the  aopel- 
lant.  at  $13,490.  The  appellant  complained  of  the 
assessment  of  these  articles  as  real  estate,  and  also 
contended  that  it  was  excessive,  the  value  for  assess- 
ment being  determined  by  taking  the  gross  cost  and 
deducting  1=;  per  cent,  for  wear  and  tear.  The  Court 
of  Appeal  held  that  the  equipment  could  only  be 
taxed  for  the  abstract  value  as  raw  material. 
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broad  and  long.  Down  the  center  is  a  row  of 
massive  gilded  columns.  The  walls  are  done  in 
Pompeiian  red,  the  ceiling  and  cornices  are  of 
antique  ivory  finish.  Fittings  of  polished  oak  with 
frosted  glass  i^i  doors  and  partitions  separate  the 
spacious  offices  from  the  main  room.  The  hard- 
wood floors  are  cp'-peted  with  broad  strips  of  Ax- 
minster,  giving  an  air  of  luxury  and  elegance  usually 
found  in  boudoir  or  drawing  room,  and  not  looked 
for  in  a  show  room. 

Down  stairs,  the  basement  i-;  as  large  as  the  store 
itself.  Under  the  side.valks  are  the  wrapping  and 
packing  rooms,  and  also  the  adjusting  and  testing 


been  constructed  which  it  is  intended  to  keep  full 
of  water  and  thus  prevent  for  all  time  any  repeti- 
tion of  the  present  shortage,  regardless  of  the 
climatic  conditions.  As  the  company  had  just  been 
started  and  was  making  important  extensions,  the 
construction  of  reservoirs  was  left  for  a  future 
consideration,  inasmuch  as  up  to  the  present  year 
there  had  been  no  shortage  in  the  water  supply. 
The  company  has  a  reservoir  completed,  but  was 
unable  to  fill  it  on  account  of  its  being  constructed 
too  late  in  the  present  season,  although  it  can  be 
filled  in  an}'  season  no  matter  how  dry. 
The    quotations    in   your   editoi-ial    are    evidently 
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taken  from  the  popular  article  in  the  Fresno  edition 
of  the  Journal  of  Electricity  of  San  Francisco.  I 
will  state  in  explanation  that  the  50^000  horse  power 
of  water  available  is  to  be  provided  by  an  enormou:^ 
water  storage  reservoir  and  that  the  flow  is  sufficient 
in  the  streams,  taken  year  after  year,  to  leave  the 
reservoir  full  as  an  emergency  supply. 

The  reservoir  that  was  built  at  the  time  the  plant 
was  installed  has  never  been  considered  by  ns 
more  than  a  simple  settling  basin  and  a  supply 
to  last  during  the  temi)orary  shutting  off  of  the 
water  in  the  canal  to  make  necessary  repairs,  and 
to  this  end  it  has  given  excellent  satisfaction,  and 
also  to  accumulate  surplus  waters  in  cases  of  short- 
age, such  as  the  present  time. 

It  is  but  fair  to  our  company,  that  has  been  given 
such  wide  notoriety  through  your  large  subscrip- 
tion list  and  that  of  the  San  Francisco  Chronicle, 
that  it  be  made  known  that  the  San  Joaquin  com- 
pany is  furnishing  at  the  present  time  a  greater 
percentage  of  its  capacity  in  power  than  any  other 
transmission  plant  in  the  state,  exeeptmg  those  fur- 
nished with  large  storage  reservoirs,  with  which 
this  company  is  now  provided,  and  h  nee  the  condi- 
tion will  never  recur  of  a  shortage  of  power  during 
the  dry  season.  The  water  for  this  plant  is  used 
under  a  head  of  1,400  feet,  hence  a  very  little  water 
stored  represents  a  great  deal  of  power,  and  this 
again  accentuates  the  value  of  high  head  installa- 
tion, especially  when  there  are  opportunities  for 
extensive  storage  on  the  headwaters  of  the  streams 
that  supply  them.  The  streams  supplying  the  San 
Joaquin  Electric  company  have  numerous  favor- 
able reservoir  sites  that  it  is  intended  to  develop 
as  the  water  is  required  in  future  extension. 

JOHN  S.  EASTWOOD. 
Vice-President: 

Fresno,   Cal.,   August  6    1898. 


Concentration     of     Power     by    Electric 
Transmission. 

One  of  the  most  forcible  of  the  advantages  of 
electrical  transmission  of  power  is  that  this  method 
often  makes  it  possible  to  combine  two  or  more 
steam  plants  into  one,  greatly  diminishing  the  cost 
of  labor  and  supplies.  Such  an  advantage  appeals 
especially  to  the  mill  owner,  who  may  operate 
shafting  in  several  buildings  or  departments  by 
separate  sources  of  power.  A  conspicuous  example 
of  this  w^asteful  arrangement  is  in  the  works  of  one 
of  the  largest  locomotive  shops  of  the  country,  where 
part  of  the  plant  is  operated  by  water  power,  part 
by  steam  power  and  part  by  compressed  air,  the 
latter  necessitating  an  extra  engine  and  compressor. 

Electric  transmission  has  made  it  possible  to  cen- 
tralize the  power  in  such  shops.  When  Lieutenant 
L.  O.  Garrett  took  charge  of  the  affairs  of  the  Atlas 
Tack  company  of  Taunton.  Mass.,  as  manager,  he 
instituted  a  thorough  investigation  as  to  the  power 
required  for  the  several  classes  of  tack-making  ma- 
chinerv  under  normal  conditions.    The  mills  of  this 


of  Boston  to  investigate  jointly  with  him  the  best 
systems  of  transmission.  A  personal  inspection  was 
made  of  a  number  of  the  principal  polyphase  plants 
among  the  New  England  mills,  which  resulted 
finally  in  the  adoption  of  the  Westinghouse  three- 
phase  system  of  3,600  alternations,  as  being  most  suit- 
able for  the  work  of  the  Atlas  Tack  company.  This 
system,  in  connection  with  the  Tesla  "Type  C" 
motors,  made  by  the  Westinghouse  Electric  and 
Manufacturing  company,  has  attained  marked  suc- 
cess in  every  instance  in  which  a  plant  has  adopted 
it.  and  the  aiternate-current  meter,  though  devel- 
oped later  than  the  direct-current  motor,  has  been 
favorably  received  in  all  such  installations. 

The  Atlas  Tack  company  will  use  a  150-kiiowatl 
Westinghouse    generator,   shown    in    Fig.    i,   which 
will    operate    nine    Tesla   induction    motors    of    the 
type  shown  in  Fig.  2. 
ranging  from  three  to 
50  horse  power.     The 
gas-lighting  system  of 
the   mills   will    be   re- 
placed by  about  i.ooo 
incandes<rent       lights. 
The    company    insti-         . 
tuting   these    changes 
is    one    of    the    mos: 
progressive  of  manu- 
facturing      concerns, 
employing    over    500 
men.      and      making 
some  10,000  brands  of    f 
tacks,     rivets,     etc.     ' 
Considerably  over  50 
per    cent,    of    all    the 
tacks  and  rivets  made       ' 
in  the   United  States 
are  produced  at  these 
shops.    The  electrical 
equipment     will     be 
watched  with  interest. 

and  no  doubt  imitated  by  many  other  concerns  of 
the  same  kind. 


and  power.    Two  years  of  active  service,  under  most 
trying    conditions,     have    fully    demonstrated    the 

soundness  of  engineering  judgment  manifested. 
In  addition  to  lighting  the  entire  plant,  30  West- 
.  inghousc  induction  motors  of  from  three  to  75 
horse  power  have  been  installed.  These  motors 
are  employed  for  driving  washing  machines,  iron- 
ing machines,  tcnlering  frames,  tripic.v  pumps,  clc- 


Increasing  Use  of  Alternate-current 
Motors. 

The  old-time  prejudice  against  the  alternate-cur- 
rent motor  has  become  nothing  more  than  history. 
As  the  original  promoters  of  the  use  of  alternating 
apparatus,  the  Westinghouse  company  has  been 
pre-eminent  in  the  de\-elopments  of  machinery  of 
this  type.  The  culmination  of  these  efforts  is  pre- 
sented in  the  Tesla  "Tj'pe  C"'  induction  motor, 
the  essential  feature.  oE  which  is  the  absence  of  any 
connections  -  between  the  mains  and  the  rotating 
parts.  The  installation  of  these  motors  by  the  Sil- 
>  er  Springs  Bleaching  and  Dyeing  company  of 
Providence,  R.  I.,  has  demonstrated  their  fitness 
for  a  peculiar  service  in  which  the  use  of  direct- 
current  motors  v-'Ould   be  impossible,   it  is  claimed. 


INCREASING    USE    OF    ALTERNJ*TE    CURRENT    MOTORS. 

vatofs  and  ventilating  fans.  Some  of  the  motors 
operate  constantly  in  a  cloud  of  steam:  many  of 
ihem  are-  subjected  constanth'  to  the  action  of 
chloride  fumes,  and  all  the  copper  parts  of  the  mo- 
tors and  switches  are  green  with  cori^osion.  In 
many  of  tiie  operations  enormous  starting  torque  is 
required,  the  initial  torque  in  some  cases  being 
four  times  the  normal  torque  of  the  motor.  The 
plant  has  proven  so  satisfactory  that  it  has  recently 
been  extended  by  an  installation  of  10  more  of  the 
Tesla  "Type  C"  motors,  made  by  the  Westing- 
house company. 


South  African  Exhibition. 

An  exhibition  of  the  products,  manufactures  and 
mineral  wealth  of  the  various  states  and  colonies 
of  South  Africa  will  be  held  in  Grahamstown  from 
December  15.  189S.  to  January  21.  1S99,  in  connec- 
tion with  a  display  of  the  manufactures  and  mer- 
chandise of  other  countries  which  are  or  could  be 
imported  into  the  region.  The  machinery  depart- 
ment will  be  on  a  large  scale  and  fully  equipped. 
The  hall  will  give  accommodation  to  the  largest  and 
most  attracti\'e  collection  of  machinery  ever  ex- 
hibited in  South  Africa.     The  practical   application 


Fig.  2. 


company  at  Taunton  are  three  in  number,  located 
from  800  to  1,200  feet  apart,  and  were,  until  recently, 
operated  by  three  separate  steam  plants,  with  the 
accompanying  wastefulness  incident  to  small  units. 
It  was  found  that,  owing  to  variations  in  the  amount 
of  power  required  from  day  to  day  for  the  different 
classes  of  work,  the  duty  of  the  three  steam  plants 
could  be  easily  performed  by  a  single  steam  plant 
of  two-thirds  their  united  capacity. 

So  large  a  saving  in  coal  and  labor  as  was  ex- 
pected from  this  arrangement  induced  Lieutenant 
Garrett  to  engage  the  services  of  T.  W.    Sprague 


CONCENTRATION    OF    POWER    BY    ELECTRIC    TRANSMISSION. 

The  company,  under  the  ownership  of  Governor 
Lippitt  of  Rhode  Island,  was  a  pioneer  in  the  use 
of  electrical  apparatus  for  mill  purposes.  _  Very 
early  in  the  history  of  the  use  of  electrical  indus- 
try, Governor  Lippitt  purchased  two  direct-current 
dynamos,  which  were  used  for  lighting  and  power 
service  until  1895.  At  that  time  the  necessity  for 
large  extensions  of  the  Silver  Springs  plant  in- 
duced the  company  to  investigate  the  modern  de- 
velopments in  lighting  and  power  service,  which 
resulted  in  the  adoption  of  the  Westinghouse  fliree- 
phase   system,   3,000  alteruations,   for   both   lighting 


Fig.  1. 

of  electricity  will  have  especial  attention,  and  the 
advances  made  in  this  art  will  be  made  apparent. 
The  buildings  and  extensive  grounds  will  all  be 
brilliantly  illuminated.  Exhibits  from  abroad  will 
be  brought  from  ajiiy  port  in  the  colony  in  bond, 
carriage  free,  and  will  not  be  subject  to  duty  unless 
they  are  sold.  It  is  expected  that  the  steamship 
companies  will  carry  exhibits  from  abroad  at  re- 
duced rates.  The  trade  of  the_  LTnited  States  with 
South  Africa  is  steadily  growing,  especially  in  all 
kinds  of  machinery.  No  doubt  this  exhibition, 
known  officially  as  the  South  African  Industrial  and 
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Arts  Exhibition,  will  be  well  worth  the  attention 
of  American  manufacturers.  The  Western  Export 
Bureau,  185  Dearborn  street,  Chicago,  can  give 
further  information  about  it. 


American    Street  Railway   Association. 

The  arrangements  for  the  Boston  convention  of 
Ihe  American  Street  Railway  association  indicate 
that  the  meeting  will  be  a  thoroughly  _  enjoyable 
affair.  The  programme  will  be  an  artistic  produc- 
tion and  in  keeping  with  the  event.  The  exhibition 
will  be  the  largest  that  that  has  yet  been  held  by  the 
association.  It  has  been  decided  to  keep  it  open 
during  the  evening  to  enable  the  people  of  Boston 
to  visit  it.  The  entertainment  will  be  on  an  elab- 
orate scale  and  will  be  arranged  by  the  Boston 
street-railway  interests  and  the  Massachusetts  Street 
Railway  association.  Secretary  Penington  has  ar- 
ranged the  order  of  exercises  as  follows: 
Tuesday  Morning. 

Meeting  called  to  order  at  10  o'clock  by  Albion  E  Lang,  presi- 
dent. 

Calling  of  the  roll. 

Invitation  extended  to  join  the  association 

Address  of  the  president. 

Report  of  the  executive  ccmmittee. 

Report  of  the  secretary  and  treasurer. 

Reading  of  paper  on  "The  Comparative  Earnings  and  Econ- 
omy nf  Operation  Between  Single  and  Double  Truck  Cars  for 
City  Use."  By  Richard  McCuHocb,  electrical  eneiin^^er  Cass 
Avenue  and  Citizens'   Street  Railway  company.  St.  Louis.  Mo. 

Reading  of  paper,  '  Municipal  Ownership  of  S:reet  Railways." 

Tuesday  Afternoon. 

Trip  to  Concord  and  Lexington. 

Tuesday  Evening. 

Reception  at  the  hall. 

Wednesday  Morning. 

Reading  of  paper  on  "Maintenance  and  Equipment  of  Electric 
Cars  for  Street  Railways."  By  M.  S.  Hopkins,  electrician  Col- 
umbus Street  Railway  company,  Columbus.  O. 

Reading  of  paper  on  "The  Carrying  of  United  Stales  Mail  on 
Street  Railways."  By  W.  S.  Dimmock.  general  superintendent, 
Omaha  and  Council  Bluffs  Railway  and  Bridge  company.  Council 
Bluffs,  la. 

Appointment  of  committee  on  nomination  of  officers  and  next 
place  of  meeting. 

Ladies  to  be  taken  to  points  of  local  and  historic  interest. 

Wednesday  Afternoon. 

Excursion  down  the  harbor  with  clambake  at  Nantasket  Beach. 
Thursday  Morning. 

Reading  of  paper  on  "To  What  Extent  Should  Street  Railway 
Companies  Engage  in  the  Amusement  Business?"  By  Walton  H. 
Holmes,  general  manager  Metropolitan  Street  Railway  com- 
pany, Kansas  City,  Mo. 

Reading  of  paper  on  "Inspection  and  Testing  of  Moiors  and 
Car  Equipments  by  Street  Railway  Companies."  By  Frederick  D. 
Perkins,  electrical  engineer  Toledo  Traction  company,  Toledo,  O. 

Election  of  officers. 

Drive  through  the  park  for  the  ladies. 

Thursday  Afternoon. 

Trip  to  Plymouth. 

Thursday  Evening. 

Annual  dinner,  Hotel  Brunswick  at  seven  o'clock. 
Friday  Morning. 

Reading  of  paper,  '"Cost  of  Electric  Power  for  Street  Fail- 
ways  at  Switchboard,  both  Steam  and  Water."  By  R.  W.  Co- 
nant,  electrical  engineer  Boston  Elevated  Railway  company, 
Boston.  Mass. 

Report  of  committee  on  standing  rules  for  government  of  con- 
ductors and  motormen. 

Unfinished  business. 

Installation  of  officers. 

Adjournment. 

Shopping  trip  for  the  ladies,  visiting  principal  stores. 

Friday  Afternoon. 
Trolley  excursion  to  Norumbega  Park. 

The  exact  hour  for  holding  the  several  entertain- 
ment features  and  the  time  and  place  of  assembling 
for  the  numerous  excursions  planned  will  be  an- 
nounced each  day  at  the  opening  of  the  business 
session. 


Municipal  Electricians. 

The  convention  of  fire  and  police  telegraph  super- 
intendents and  municipal  electricians  in  Elinira, 
N.  Y.,  last  week,  was  well  attended  and  successful. 
Several  papers  were  read,  and  the  membership  dues 
were  raised  from  five  dollars  to  $10  a  year.  The 
treasurer  reported  a  balance  on  hand  of  $240.  The 
election  of  officers  resulted  as  follows:  President, 
J.  W.  Aydon,  Wilmington,  Del.;  vice-president. 
G.  T.  Macdonald,  Ottawa,,  Canada;  treasurer,  Adam 
Boesch,  Newark,  N.  J.;  secretaryj  H.  F.  Blackwell, 
Jr.,  New  York;  financial  secretary,  Burt  McAllister, 
Bradford,  N.  Y.;  executive  committee,  William  Y.- 
Ellett,  Elmira;  M.  W.  Mead.  Pittsburg;  W.  H. 
Thompson,  Richmond,  Va.;  William  Brophy,  Bos- 
ton; F.  C.  Mason,  Brooklyn.  The  next  meeting 
will  be  begun  on  the  first  Tuesday  in  September, 
1899,  and  Wilmington,  Del.,  was  selected  as  the 
scene  of  next  year's  co'nvention. 

Among  those  in  attendance  were:  Frank  C. 
Mason.  Brooklyn;  Frank  P.  Foster,  Corning.  N.  Y. ; 
Burt  McAllister,  Bradford,  Pa.;  H.  F.  Blackwell, 
Jr.,  New  York  city:  Thomas  J.  Welsh,  Buffalo; 
William  A.  Baines.  Bridgeport,  Conn.;  Louis  W. 
Miller,  Rochester;'  Morris  W.  Mead,  Pittsburg; 
H.  C.  Bundy,  Watertown:  William  Brophy,  Boston, 
Mass.;  Frederick  Pearce,  New  York;  Lema  Lemon 
and  wife,  Baltimore;  Adam  Boesch,  wife  and 
daughter.  Newark,  N.  J.;  Frank  M.  Ferrin,  Boston, 
Mass.;  W.  H.  Thompson,  Richmond,  Va.;  J.  W. 
Ogden.  wife  and  daughter;  T.  J.  Harper.  Atlanta, 
Ga.;  William  Exall,  Newark,  N.  J.;  George  T. 
Macdonald,  Ottawa;  William  Crane,  Erie,  Pa.;  S.  L. 
Wheeler,  Springfield.  Mass.;  A.  C.  Mackenzie,  El- 
mira; W  Y.  Ellett,  Elmira. 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  August  15. — The  Metropolitan  Street 
Railway  company  has  increased  its  capital  stock 
from  $30,000,000  to  $45,000,000.  The  State  Railroad 
Commission  has  also  granted  18  applications  of  the 
company  for  permission  to  change  the  motive  power 
on  its  various  lines.  Of  the  new  stock,  $5,000,000 
will  be  held  in  reserve  in  the  treasury.  The  other 
$10,000,000  will  be  distributed  among  the  present 
stockholders  at  par  in  proportion  to  their  present 
holdings.  It  is  not  expected  that  any  part  of  this 
new  stock  will  be  placed  on  the  market.  The  pro- 
ceeds of  the  $10,000,000  of  new  stock  issued  will  be 
used  to  retire  certain  outstanding  obligations  of  the 
Metropolitan  company  to  meet  the  cost  of  the  ex- 
tensive reconstruction  of  many  of  the  present  horse- 
car  lines.  President  H.  H.  Vreeland  says  that  when 
the  entire  Metropolitan  system  has  been  perfected  as 
planned,  it  will  be  possible  for  a  person  to  ride  from 
any  part  of  New  York  to  any  other  part  of  the 
city  reached  by  these  lines  without  change  of  cars. 
Further,  Mr,  Vreeland  is  quoted  as  follows:  "In  the 
morning,  when  business  men  are  eager  to  get  down 
town,  we  will  run  a  large  number  of  cars  quickly  and 
directly  into  the  business  section  from  every  point 
up-town.  Cars  from  Second  avenue,  Lexington, 
Madison,  Sixth,  Eighth,  Columbus  and  Amsterdam 
avenues  will  all  turn  into  Broadway  at  convenient 
points.  Early  in  the  evening,  when  the  business 
man  wants  to  get  home,  he  can  take  a  car  do\v'n- 
town  that  will  carry  him  without  change  wherever 
he  wants  to  go  on  any  of  the  up-town  avenues. 
We  shall  also  be  able  to  provide  systematically  for 
the  convenience  of  the  shoppers  in  the  afternoon. 
At  certain  hours  a  large  proportion  of  the  cars  on 
the  up-town  lines  will  be  run  direct  to  the  shopping 
district.  Cars  from  Amsterdam,  Columbus,  Eighth, 
Madison  and  Lexington  avenues  will  be  run  through 
Fifty-ninth  street  and  down  Sixth  avenue,  and  back 
again.  During  the  evening,  when  people  want  to 
get  to  the  theaters,  all  of  our  up-town  lines  will 
converge  into  Broadway." 

The  Kings  County  Elevated  Railroad  company 
will,  it  is  said,  commence  operating  cars  over  the 
Brooklyn  bridge  on  August  23d-  Twenty  motor  cars 
will  be  used  for  this  service. 

John  Corcoran,  a  lineman  employed  by  the  New 
York  and  New  Jersey  Telephone  company,  while  on 
the  way  to  South  Beach  on  Saturday,  received  in- 
structions to  repair  a  broken  wire  at  the  corner  of 
Zebra  avenue  and  Richmond  turnpike.  Richard 
Walsh,  another  lineman,  25  years  old,  of  Tompkins- 
ville.  lived  nearby,  at  130  Richmond  turnpike,  and 
Corcoran  asked  him  for  a  laddeV  and  some  wire. 
Walsh  volunteered  to  do  the  repairing-  himself.  He 
had  just  climbed  the  pole  and  begun  his  work  when 
he  put  his  hand  on  an  electric-light  wire  and  re- 
ceived a  severe  shock.  He  hung  on  the  wire  for  a 
few  seconds  and  then  fell  to  the  ground.  Corcoran 
carried  him  to  the  Smith  Infirmary,  one  block  aw^ay, 
where  he  died  a  few  minutes  later.  Walsh  was  un- 
married.     _         M.  S. 

Northwestern  Notations. 

Minneapolis,  August  13. — The  storm  of  August 
6th  stalled  about  30  cars  at  St.  Paul  and  melted 
wires.  The  feed  wires  on  the  Como  line,  in  the 
Minneapolis  power  house,  were  burned  and  the  line 
was  useless  for  45  minutes.  The  lightning  arrester 
was  burned  from  a  Como  car. 

Rapid  progress  is  being  made  on  the  interurban 
line  at  Eau  Claire.  Work  at  the  Chippewa  Falls 
end  is  not  going  on.  but  about  six  miles  has  been 
constructed  from  the  Omaha  depot  at  Eau  Claire. 

An  amended  complaint  in  the  National  Electric 
Works  case  at  Eau  Claire  charges  Peter  Truax. 
W.  A.  Rust,  H.  C.  Putnam,  E.  B.  Putnam,  David 
Drummond,  Carl  Kammeyer,  Eugene  and  M.  G. 
Shaw  and  A.  F.  HoUingshead  with  a  liability  to  pay 
$50,000  for  the  creditors  for  value  of  stock. 

John  J.  Schoenleber  of  the  Northwestern  Engi- 
neering company's  electrical  supply  office  died  at 
St.  Joseph's  Hospital. 

South  Omaha  authorities  are  going  to  make  an- 
other attempt  to  compel  the  railroad  companies  to 
light  their  crossings  with  arc  lights. 

The  Water  and  Electric  Power  company  has  re- 
ceived permission  to  enter  the  citv  of  Helena  and 
sell  electric  power  at  wholesale,  its  contract  with 
the  local  company  preventing  it  from  doing  a  re- 
tail business. 

'A  new  one  about  Thomas  Lowry  is  that  he  has 
got  a  right-of-way  entirely .  around  White  Bear 
Lake,  near  St.  Paul,  and  intends  to  embrace  the 
lake.  '      '■' 

The  Escanaba  Electric  Railway  company  was  re- 
organized, with  A.  R.  Moore  as  oresident  and  man- 
ager. In  go  days  connection  will  be  made  at  Wells 
with  the  Soo  line,  and  there  is  talk  of  an  extension 
to  Gladstone. 

The  contract  for  a  system  of  waterworks  and  elec- 
tric lights  at  New  Paynesville.  Minn.,  has  been  let 
to  W.  I.  Grav  &  Co.,  Minneapolis. 

The  Electric  Light  and  Power  company's  dam 
at  Maquoketa.  la., "leaks  badly,  and  Senator  Hurts 
may  be  en.gaged  to  repair  it. 

In  a  squabble  over  its  bill  against  the  city  of  Ma- 
ciuoketa.  la.,  the  Barnes  Electric  company  stated 
That  it  was  customary  to  allow  for  10  per  cent,  of 
lights  being  out  of  order. 

Bids  of  $4,000  and   thereabouts   were   considered 


100  high  by  the  Barron,  Wis.,  Council  for  an  electric- 
light  plant;  about  $2,000  is  considered  a  fair  price. 

Kearney,  Neb.,  is  again  to  be  lighted  by  electricity. 

A  Corliss  engine  and  a  new  system  of  arc  lights 
will  probably  be  added  to  the  equipment  of  the 
Mount  Pleasant,  la.,  plant. 

Anaconda,  Mont.,  is  receiving  bids  for  furnishing 
electric-arc  lights  for  the  city  during  a  term  of  five 
years.  All  bids  must  be  in  by  September  5th. 

A  levy  of  $5,000  has  been  authorized  at  Wausau, 
Wis.,  for  an  electric-light  plant.  C. 


PERSONAL. 


Professor  W.  M.  Stine  has  accepted  the  William- 
son chair  of  engineering  at  the  Swarthmore  College, 
Philadelphia,  and  will  have  charge  of  the  electrical 
and  steam-engineering  departments  in  that  institu- 
tion. Professor  Stine  has  many  friends  and  admirers 
in  Chicago  who  will  regret  his  departure.  His  aim 
has  been  to  raise  the  standard  of  engineering  work, 
and  he  has  assisted  materially  in  bringing  this  about. 

It  is  now  considered  possible  that  the  remains  of 
John  Mason  Jackson,  the  secretary  and  treasurer 
of  the  Western  Electric  company,  who  died  in  Ha- 
waii on  July  6th,  will  be  removed  from  the  Honolulu 
cemetery  to  Chicago  at  some  future  time.  Mr. 
Jackson's  will  was  filed  on  August  loth.  The  bene- 
ficiaries are  the  immediate  relatives  and  several  Bap- 
tist institutions.  Among  the  latter  are  the  University 
of  Chicago,  the  First  Hyde  Park  Baptist  Church, 
the  American  Baptist  Missionary  Union  ot  Boston, 
the  American  Baptist  Home  Missionary  society  of 
New  York  and  the  American  Baptist  Publication 
society  of  Philadelphia.  John  B.  Jackson  and  Enos 
M.  Barton,  the  executors,  estimate  the  value  of  the 
estate  at  $96,000.  The  estate  is  to  be  held  in  trust 
until  1904,  or  until  after  the  death  of  the  parents  of 
the  deceased.     It  is  then  to  be  divided. 

The  Ottawa  (Out.)  correspondent  of  the  Western 
Electrician  writes,  under  date  of  August  13th:  "The 
board  of  governors  of  McGill  University,  Montreal, 
has  appointed  Professor  R.  B.  Owens,  E.  E.,  of  the 
University  of  the  Slate  of  Nebraska,  to  the  chair  of 
electrical  engineering  at  McGill."  Professor  Owens 
is  one  of  the  best  known  of  the  younger  electrical 
educators  of  the  country.  He  is  a  native  of  Mary- 
land and  studied  in  Johns  Hopkins  University  of 
Baltimore  and  Columbia  Univeisity  of  New  York. 
He  obtained  the  post-graduate  degree  of  E.  E.  from 
the  latter  institution  in  1891.  For  over  six  years 
Professor  Owens  has  been  connected  with  the  Uni- 
versity of  Nebraska  at  Lincoln,  Neb.,  tirst,  as  adjunct 
professor  of  electrical  engineering,  then  as  full  pro- 
fessor and  finally  as  director  of  the  department  of 
electrical  and  steam  engineering.  He  was  one  of  the 
judges  of  electrical  exhibits  at  the  World's  Fair  and 
is  now  completing  his  term  of  service  as  commis- 
sioner of  the  electrical  section  of  the  Trans-Missis- 
sippi Exposition  at  Omaha.  He  is  a  member  of  the 
American  ^  Institute  of  Electrical  Engineers  and 
other  engineering  societies,  and  is  practical,  up-to- 
date  and  progressive   in   engineering  work. 


ELECTRIC  LIGHTING. 

Mayor  Martin  of  San  Jose,  Cal.,  recommends  the 
erection  of  a  street-lighting  plant  at  a  cost  of  $40,- 
000. 

The  Monmouth  Traction  company  has  acquired  a 
controlling  interest  in  the  Bordentown  (N.  J.)  elec- 
tric-light plant. 

Blyth  parish  church  in  England,  built  in  the  year 
1080  and  said  to  be  a  remarkably  fine  specimen  of 
Norman  architecture,  is  now  lighted  by  electricity. 

The  Spartanburg  (S.  C.)  Gas,  Electric  and  Street 
Railway  company  will  expend  about  $150,000  in  im- 
provements. A  water-power  plant  will  be  built  to 
generate  electric  power.  The  New  York  office  ot 
the  company  is  at  100  Broadway. 

A  lady — Mrs.  Almira  Swift — is  president  of  the 
Swift  Electric  Li.ght  company  of  Saginaw,  Mich., 
which  supplies  current  to  15S  arc  lamps  and  nearly 
5,000  incandescents,  as  well  as  to  a  number  of  power 
motors.  The  affairs  of  the  company  seem  to  be 
well  conducted,  and  it  is  said  to  be  in  a  prosperous 
condition. 

The  electric-light  plant  at  Parkersburg,  Iowa,  in- 
stalled by  F.  H.  Stanard.  will  be  ready  to  be  put  in 
operation  next  w'eek.  The  plant  is  a  220-volt  direct- 
current  system  of  45  kilowatts  capacity.Mr,  Stan- 
ard has  also  a  contract  to  install  a  50-kilowatt  sys- 
tem at  Cresco,  Iowa.  Work  will  be  begun  there 
within  two  weeks. 

The  Potomac  Electric  Light  Power  company  of 
Washington,  D.  C,  has  secured  the  contract  for 
the  lighting  of  Lafayette,  Franklin,  Judiciary  and 
Lincoln  parks,  four  of  the  largest  parks  in  the  city; 
the  price  is  25  cents  per  light  per  night.  The  light- 
ing contract  for  the  lighting  of  the  White  House 
Park  has  not  yet  been  awarded. 

A  curious  case  has  just  engaged  the  attention  of 
the  Scotch  law  courts.  The  Edinburgh  Town 
Council  has  recently  changed  over  from  115  to  230 
volts  as  its  pressure  at  consumers'  lamps.  It  ap- 
plied to  one  of  its  customers  for  permission  to  make 
the  change,  telling  him  that  the  only  cost  to  him 
would  be  that  of  higher  voltage  lamps.  After  mak- 
ing the  change,  it  was  found  that  the  insulation  of 
the  installation    was  not   good  enough  for  the   in- 
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creased  jjressure,  and  the  supply  was  cut  off  until 
the  premises  were  rewired.  Tlie  corporation  dis- 
claimed liability  for  this  expense,  so  the  customer 
sued  for  the  amount,  which  was  £143  i8s.  gd.  After 
hearing  evidence  and  counsel  on  both  sides,  the 
judge  decided  against  the  corporation,  wliich  thus 
became  liable  for  the  amount. 


ELECTRIC  RAILWAYS. 

A  new  trolley  line  is  projected  in  Philadelphia,  to 
extend  from  Germantown  to  the  Falls  of  Schuylkill. 

Every  steam  locomotive  has  been  withdrawn  from 
the  Alley  "L"  road  in  Chicago,  and  the  line  is  now 
operated  entirely  by  electric  power,  using  the 
Sprague  system  of  multiple  control  on  the  cars. 

Franchises  for  50  years  have  been  granted  for  an 
electric  railroad  to  be  built  along  the  public  highway 
from  Harvard,  III,  to  the  head  of  Geneva  Lake,  Wis. 
The  company  proposes  to  carry  freight  and  will 
build  a  road  suitable  for  heavy  cars. 

The  Marion  City  Railway  company  of  Marion. 
Ind.,  has  completed  its  interurban  line  from  Fair- 
mount  to  Summitville.  This,  with  the  line  of  the 
Union  Traction  company  of  Anderson,  gives  a 
continuous  electric  road  between  Anderson  and 
Marion,  about  35  miles. 

The  city  of  Port  Angeles,  Wash.,  has  given  a 
franchise  to  the  Port  Angeles  and  Eastern  Electric 
Railroad  company  to  build  in  the  city.  William 
Martell  and  John  Lehraann  are  interested.  The  road 
must  be  completed  from  Port  Angeles  to  some  point 
on  the  Port  Townsend  Southern  within  18  months. 

The  Milwaukee  Electric  Railway  and  Light  com- 
pany has  let  contracts  for  an  addition  to  its  power 
house  on  River  street,  to  cost  $600,000,  and  be  com- 
pleted by  December  31st.  The  building  will  cover 
a  lot  130  by  100  feet,  between  the  Milwaukee  River, 
Oneida  and  River  streets,  and  will  be  two  stories 
high.  The  company  has  recently  opened  a  new 
trolley  line  to  Whitelish  Bay  by  way  of  Oakland  av- 
enue, and  has  abandoned  the  old  dummy  line. 

The  Rochester  and  Sodus  Bay  Railway  company 
was  incorporated  at  Albany,  N.  Y.,  last  week.  The 
road  is  to  be  built  and  operated  from  the  United 
States  pier  or  adjacent  thereto  at  Sodus  Point, 
Wayne  County,  to  the  city  of  Rochester.  Its  length 
is  to  be  41  miles.  The  amount  of  the  capital  stock 
of  the  new  concern  is  $1,000,000,  divided  into  10,000 
shares.  The  names  of  the  directors  for  the  first 
year  are:  George  E.  Merchant.  Walter  B.  Duffy, 
Thomas  J.  Nicholl,  John  C.  Woodbury,  George 
Wilder,  Nathaniel  Foote,  A  .Masters  McDonnell, 
Joseph  H.  C.  Tone,  Ira  M.  Luddington,  George 
Wilson,  Charles  Van  Voorhis,  of  Rochester,  and 
John  A.  Sullivan,  New  York.  The  principal  office  is 
to  be  located  in  Rochester. 

The  Boston  Elevated  Railroad  company,  which 
controls  all  the  lines  formerly  operated  by  the  West 
End  Street  Railway  company,  has  ordered  from  the 
Corliss  Steam  Engine  company  of  Providence,  R.  I., 
a  4,000  horse  power  vertical  cross-compound  Cor- 
liss engine  for  its  central  power  station  on  Albany 
street,  Boston.  This  engine  is  to  be  direct-con- 
nected to  a  2,700-kilowatt  S50-volt  Walker  gener- 
ator, which  will  supply  current  for  surface  lines. 
The  engine  will  run  at  7$  revolutions  per  minute. 
The  cylinders  are  42  and  90  inches  by  60  inches. 
The  present  boiler  plant  is  of  sufficient  capacity  to 
supply  the  new  engine.  The  power  station  at  pres- 
ent contains  eight  General  Electric  generators,  rang- 
ing in  size  from  1,200  to  1,500  kilowatts  each.  Stone 
Sz  Webster  oi  Boston,  the  consulting  engineers  of 
the  company,  have  entire  charge  of  the  plant. 

The  strike  of  the  employes  of  the  Syracuse  Rapid 
Transit  Railway  company  was  settled  last  week. 
The  company  has  revoked  the  rule  requiring  old 
employes  to  make  a  deposit  of  $25  as  surety  and 
has  agreed  to  receive  at  any  time  a  grievance  com- 
mittee of  its  employes.  The  strikers  waive  recogni- 
tion of  the  Amalgamated  Association  of  Street  Rail- 
^"ay  Employes  of  yVmerica,  the  purchasing  of  seven 
tickets  of  the  Lakeside  railway  to  sell  to  passengers, 
and  all  minor  details.  For  two  days  and  a  hall  not 
a  car  was  moved  on  the  entire  system,  the  only 
electric  cars  running  in  the  city  being  those  of  the 
Suburban  railway,  the  Lakeside  railway  and  the 
Syracuse  and  East  Side  company,  which  are  not 
affiliated  with  the  Rapid  Transit  company.  The 
settlement  was  arrived  at  through  the  efforts  of 
William  Purcell  of  Rochester  and  W.  H.  H.  Web-  ' 
ster  of  Buffalo,  members  of  the  State  Board  of  Medi- 
ation and  Arbitration. 

A  company  with  $300,000  capital,  half  of  which 
is  paid  in,  was  organized  in  Detroit  last  week  for 
the  purpose  of  operating  and  constructing  a  sub- 
urban line  that  will  connect  Romeo  and  intervening 
points  with  Detroit.  George  B.  Davis  of  Utica, 
well  known  as  a  member  of  the  State  Legislature 
from  Macomb  County,  conceived  the  plan  of  build- 
ing this  road  three  years  ago,  and  he  has  finally 
succeeded  in  organizing  a  company  and  getting 
assurances  from  the  authorities  of  the  different 
townships  and  villages  through  which  the  line  will 
run  that  the  necessary  franchises  will  be  granted. 
Under  the  present  state  law  franchises  cannot  be 
granted  to  railroad  companies  until  they  have  been 
incorporated.  The  name  of  this  new  concern  is  to 
be  the  Detroit,  Utica  and  Romeo  Railway  company, 
and  the  folol wing-named  stockholders  are  directors: 


Alexander  A.  McVittie,  Frank  E,  Kirby,  Frank  D. 
Andrus  and  Elliot  G.  Stevenson  of  Detroit;  George 
B.  Davis  of  Utica  and  Marvil  I.  Brabb  of'  Romeo. 
The  remainder  of  the  paid-up  stock  is  held  by  Mr. 
Stevenson  in  trust  for  other  stockholders.  It  is 
said  that  $45,000  in  bonuses  has  been  subscribed 
hy  the  towns  along  the  line.  The  company  expects 
to  have  cars  running  over  the  line  by  the  first  of  the 
year.  If  the  kinetic  compressed-steam  motor,  now 
in  use  on  the  Detroit  and  St.  Clair  road,  proves  a 
success,  that  motor  will  be  adopted.  Otherwise 
electricity  from  a  power  house  conveniently  situated 
will  be  the  motive  power. 


POWER  TRANSMISSION. 

A  company  has  been  formed  in  Berlin,  under  the 
title  of  the  Electric  Power  company  of  Santiago  de 
Chile,  with  a  capital  of  24,000^00  marks.  Extensive 
electrical  undertakings  in  Chile  are  soon  to  be 
started  by  the  company. 

The  work  of  establishing  an  electric  power  trans- 
'  mission  plant  at  the  coal  banks  at  Lafayette,  Boulder 
County„  Colo.,  is  soon  to  be  begun.  It  is  proposed 
to  transmit  to  the  mines  of  Boulder,  Gilpin  and 
Clear  Creek  counties,  and  perhaps  to  Denver.  Many 
thousand  horse  power  is  used  in  the  mining  camps 
within  easy  distance  of  the  Lafayette  coat  banks, 
so  that  there  should  be  a  good  business  for  the  com- 
pany. 

A  note  from  Hot  Springs,  Ark.,  in  the  Manufac- 
turers' Record  states  that  the  Ouachita  Water 
Power  company's  proposed  power  plant  is  intended 
to  supply  power  to  street  railways  and  lights  for 
public  houses  and  private  dwellings.  Engineers 
have  been  mailing  surveys  and  other  measurements 
preparatory  to  the  construction  of  the  plant.  The 
entire  cost  is  estimated  at  $250,000.  For  information 
iiddress  George  M.  French,  designing  engineer,  or 
D.   S.   Ryan,  414  Central  avenue. 


ELECTRICAL  SECURITIES. 

The  Commercial  Cable  and  Telegraph  company's 
stockholders  have  voted  to  increase  the  capital  stock 
from  $100,000  to  $500,000. 

The  North  Shore  Traction  company  reports  gross 
earnings  for  June  of  $137,161,  an  increase  of  $6,933 
as  compared  with  the  same  month  of  last  year,  and 
net  $60,036.  an  increase  of  $6,449.  For  the  nine 
months  ended  June  30th  the  gross  earnings  were 
$986,791,  an  increase  of  $35,289  as  compared  with 
the  corresponding  period  of  last  year,  and  net  $363,- 
985,  an  increase  of  $12,009. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  authorized  the  issue  of  $3,500,000  15- 
}'ear  five  per  cent,  gold  debenture  certificates,  and 
has  disposed  of  $3,00,000  of  the  issue,  which  will 
retire  the  outstanding  floating  and  bonded  indebted- 
ness of  the  company,  returning  to  its  treasury,  as 
available  assets,  stocks  and  bonds  in  various  lighting 
and  power  companies  yielding  an  annual  income 
exceeding  one-half  of  the  interest  charges  of  the 
debenture  certificates. 

The  Boston  Herald  says:  "About  9,000*  shares  of 
General  Electric  preferred  stock  have  been  deposited 
in  the  American  Loan  and  Trust  company  to  join 
W'ith  the  committee  in  its  legal  issue  against  the 
vote  of  the  common  shareholders  to  scale  their 
stock.  About  1,000  shares  were  withdrawn  under 
the  permission  recently  given  for  withdrawals,  but 
this  was  oft'set  by  another  1,000  shares  deposited. 
The  vigor  of  the  preferred-share  movement  will  not 
depend  upon  the  size  of  the  deposits." 

The  Columbus  Street  Railroad  company  reports 
gross  earnings  for  June  of  $56,502,  an  increase  of 
$5,284  as  compared  with  the  same  month  of  last 
year,  and  net  $28,939.  an  increase  of  $1,541.  For 
the  first  six  months  of  the  year  the  gross  earnings 
were  $324,389,  an  increase  of  $41,489  as  compared 
with  the  corresponding  period  of  last  year,  and  net 
$167,440,  an  increase  of  $20,035.  The  company  also 
reports  gross  earnings  for  July  of  $60,198,  an  in- 
crease of  $8,463  as  compared  with  the  same  month 
of  last  year,  and  net  $30,348,  an  increase  of  $3,915. 


MISCELLANEOUS. 


The  Ottawa  (Ont.)  Electrical  association  has 
elected  the  following-named  officers;  Honorary 
president,  T.  Ahearn;  president,  J.  Murphy;  vice- 
president,  B.  Marchand;  secretary,  E  .Bailey;  treas- 
urer. B.  Nolan;  executive  committee,  W.  G.  Bradley, 
E.   J.    O'Reilly,   P.    Grimes   and  J.    Johnson. 

The  British  Admiralty  is  stated  to  be  considering 
an  immense  extension  of  electricity  for  the  Ports- 
mouth dockyard,  at  an  estimated  cost  of  £250,000. 
It  is  intended  to  abolish  the  old  steam  boilers  and 
to  drive  the  whole  of  the  machinery  by  electricity, 
the  generating  station  being  the  site  upon  which 
the  convict  prison  stood. 

The  International  Journal  of  Commerce,  pub- 
lished by  Schuldt  &  Gathmann  of  56  Fifth  avenue, 
Chicago,  has  made  its  appearance.  It  is  designed 
to  further  the  export  trade  of  the  United  States  in 
machinery,  and  brief  descriptions  of  American  me- 
chanical applications  are  printed  in  English,  Ger- 
ni.an.  French  and  Spanish.  One  set  of  illustrations 
of  the  machines  described  serves  for  the  lour  set.^ 
of  articles.     The  journal  is  to  appear  quarterly,  and 


the  publishers  declare  that  it  will  be  sent  "lo  every 
country  offering  a  field  tor  American  machinery  of 
any  kind." 

The  boilers  of  the  British  battleship  Albion,  re- 
cently launched  at  Blackwall,  will  carry  a  pressure 
of  300  pounds  lo  the  square  inch,  which  will  be  re- 
duced to  250  pounds  at  the  engines.  She  will  have 
20  Belleville  boilers  fitted  with  special  feed-water 
heaters  or  economizers.  The  Albion  is  a  first-class 
battleship  of  the  Canopus  class.  She  is  390  feet  long, 
with  a  load-line  displacement  of  13,000  tons. 

In  a  recently  published  English  book,  "The  Won- 
derful Century,"  the  author  singles  out  13  "first- 
class  inventions  and  practical  applications  of  sci- 
ence," which  the  century  has  given  birth  10.  These 
are  railways,  steam  navigation,  the  electric  telegraph, 
the  telephone,  friction  matches,  gas,  electric  light- 
ing, photography,  the  phonograph,  the  Rontgcn 
rays,  spectrum  analysis,  anesthetics  and  antiseptics. 

A  decision  recently  rendered  by  the  Japanese 
Patent  Bureau  is  of  great  importance  to  American 
inventors,  as  it  decides  that  no  foreign  patent  which 
has  had  prior  registration  in  another  country  can 
be  registered  in  Japan.  This  would  seem  to  show 
that  the  protection  supposed  to  be  enjoyed  by 
American  and  other  foreign  inventors  under  exist- 
ing treaties  does  not  exist,  as  the  provisions  of  these 
treaties  are  wholly  inapplicable  to  the  patents  al- 
ready in  existence,  any  oi  which  can  still  be  pirated 
in  Japan. 

The  government  of  Victoria,  Australia,  has  placed 
an  order  with  the  General  Electric  company  of 
Schenectady  for  six  Thomson  recording  wattmeters 
of  100  volts  and  varying  capacities.  These  will  be 
deposited  in  the  Electrical  Bureau  ofthe  Home  Office 
of  Victoria,  and  will  be  used  as  the  official  stand- 
ards, by  which  all  electricity  meters  used  in  the 
colony  will  be  tested.  In  future  no  meters  measur- 
ing electrical  energy  will  be  allowed  to  go  into 
service  in  Victoria  unless  they  agree  with  those 
just  ordered  and  receive  the  final  sanction  of  the 
Vic'.oria  government. 


TRADE  NEWS. 


By  a  fire  in  the  building  at  6y  and  69  Canal  street. 
Chicago,  occupied  chiefly  by  the  Chicago  Belting 
company,  on  August  i6th,  a  loss  on  stock  and  ma- 
chinery estimated  at  $30,000  was  inflicted.  The 
company  is  said  to  be  fully  protected  by  insurance. 

The  Walker  conipanj',  which  is  doing  such  a 
conspicuous  share  of  the  electrical  business  of  the 
country,  will  make  a  fine  display  at  the  Boston  con- 
vention of  the  American  Street  Railway  association, 
to  be  held  on  September  6th  to  9th.  The  list  of 
exhibits  is  as  follows:  Section  of  Walker  under- 
ground conduit  system  with  car  in  operation; 
Walker  No.  15  "L"  railway  motor  in  operation; 
Walker  No.  15  "L"  railway  motor  open  to  show 
construction;  Walker  No.  33  "S"  motor  mounted; 
Walker  No.  33  "S"  motor  open;  set  of  33  "S"  arma- 
ture in  various  stages  of  construction;  set  of  33 
"S"  motor  parts;  Walker  standard  trolley;  Walker 
standard  railway  switchboard  panels  with  watt- 
meter; "S"  controllers  in  operation;  solenoid  parti- 
tions open  and  in  operation. 

Work  on  the  machine  shop  of  the  General  Electric 
company  at  Schenectady  was  begun  last  week,  when 
ground  was  broken  for  what  will  be  a  most  im- 
portant addition  to  the  great  manufacturing  facili- 
ties of  that  company.  The  contracts  were  let  to 
A.  &  R.  Roberts  of  the  Pencord  Iron  Works,  Phila- 
delphia, for  the  steel  construction,  and  to  J.  J. 
Turner  of  Amsterdam,  N.  Y.,  for  the  masonry,  etc. 
The  cost  of  the  new  building  is  estimated  at  $175,- 
000.  The  new  machine  shop  will  face  on  Cen- 
tral avenue,  opposite  building  No.  15.  It  will  be 
653  feet  long  and  166  feet  wide,  and  will  be  divided 
into  three  aisles;  the  central  one  having  a  width 
of  65  feet,  the  side  aisles  being  each  about  50  feet 
wide.  The  total  floor  space  of  this  building  will 
be  not  less  than  144,250  square  feet.  It  will  con- 
tain the  machinery  necessary  to  handle  the  very 
large  apparatus -wjiich  the  requirements  of  modern 
practice  have  rendered  necessary.  The  need  of  such 
an  addition  to  the  manufacturing  facilities  of  the 
General  Electric  company  is  realized  after  a  visit 
to  the  factory  at  Schenectady  at  the  present  time. 
The  many  orders,  both  for  large  machinery  and  for 
large  quantities  of  apparatus,  are  severely  taxing 
the  facilities  of  the  company,  and  such  has  been 
the-  rush  of  orders  that  the  traveler  on  the  New 
York  Central  railroad  as  he  passes  the  town  at 
night  sees  at  least  half  of  the  buildings  lighted  up 
and  filled  with  employes  busily  engaged  in  pushing 
forward  to  completion  the  orders  in  hand.  The 
working  of  night  shifts  has  been  carried  on  since 
the  beginning  of  the  year,  and,  according  to  the 
superintendent,  there  are  few  signs  of  the  practice 
being  abandoned  for  the  present.  It  is  expected 
that  the  new  machine  shop  will  be  completed  before 
the  end  of  this  year.  The  machinery  will  be  driven 
by  the  current  transmitted  from  Mechanicville,  17 
miles  distant.  In  addition  to  the  new  machine  shop 
the  General  Electric  company  is  making  several 
important  extensions  to  other  buildings.  The  new 
foundry,  which  was  recently  begun,  is  now  in  posi- 
tion to  receive  the  iron  work,  the  supports  for  the 
gr;-at  traveling  crane  hiving  been  erected  last  week. 
This  building  when  finished  will  contain  the  largest 
foundry  'under  one  roof  in  the  world. 
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BUSINESS. 

The  St.  Agnes  Hospital,  Philadelphia,  will  have 
an  electric  plant.  The  engines,  which  are  to  be 
built  by  the  Bail  Engine  company,  Krie,  Pa.,  are 
direct-connected  to  Eddy  dynamos. 

The  Bibber-White  company,  49  Federal  street,  Bos- 
ton, Mass.,  has  recently  added  more  space  to  its 
warerooin,  thus  enabling  it  to  facilitate  the  filling 
of  orders,  which  are  now  attended  to  with  great 
promptness. 

The  A.  Beck  Electric  company,  303  Market  street, 
St.  Louis,  makes  a  specialty  of  rewinding  arma- 
tures. The  company  also  does  electrical  and  me- 
chanical construction  work,  besides  dealing  in 
motors,  dynamos  and  electric  fans.  Its  specialty, 
however,  is  rewinding  and  repairs,  and  it  solicits  a 
trial. 

The  Illinois  Electric  company,  239  Madison  street, 
Chicago,  III,  has  just  secured  the  exclusive  agency 
for  the  Scheefer  meters  and  transformers  in  the 
states  of  Michigan  and  Indiana,  and  is  in  a  position 
to  make  prompt  shipments  and  low  prices.  It  ad- 
vises the  trade  to  secure  its  quotations  before  placing 
orders. 

The  F.  &  L.  push  flush  switch  is  one  of  the  most 
successful  of  the  Electric  Appliance  company's 
smaller  specialties.  It  is  the  smallest  push  switch 
on  the  market,  the  size  of  the  face  plate  being  only 
1%  by  3H  inches.  It  also  requires  a  very  small 
opening"  in  the  wall,  operates  with  but  slight  pres- 
sure on  the. keys  and  has  many  other  valuable  fea- 


tures, not  the  least  of  which  is  the  fact  that  It  is  sold 
at  a  price  considerably  below  the  market  for  a  push 
flush  switch. 

George  A.  Cragin,  the  agent  for  the  Washburn 
&  Moen  Manufacturing  company  at  Houston,  Tex., 
has  enlisted  the  services  of  a  small  army  of  attractive 
representatives  in  the  form  of  miniature  portraits 
of  handsome  women.  These  have  been  judiciously 
distributed  among  the  trade,  and  Mr.  Cragin  will 
doubtless  hear  from  them  regularly. 

The  Ericsson  Telephone  company  of  20  Warren 
street,  New  York,  illustrates  its  goods  in  a  catalogue 
which  shows  also  a  number  of  hardware  specialties 
made  by  three  other  companies.  The  introduction 
contains  this  interesting  statement:  "Telephones 
are  coming  into  such  extended  use  that  the  hard- 
ware trade  is  rapidly  becoming  interested,  and  they 
are  now  recognized  as  a  legitimate  line  of  hardware." 
The  great  claim  for  the  Ericsson  Swedish  telephones 
is  that  they  are  the  "standard  of  the  world." 

Nearly  all  engineers  are  agreed  as  to  the  value  of 
fuel  economizers  in  steam-power  plants  under  cer- 
tain conditions.  The  economizer  is  designed  to 
utilize  the  heat  of  the  fuel  gases,  that  would  otherwise 
be  wasted  by  passing  off  through  the  stack,  in  rais- 
ing the  temperature  of  the  feed-water  and  thus  ef- 
iecting  a  saving  in  fuel.  To  secure  the  best  results 
the  economizer  must  be  carefully  designed  and  well 
built.  The  American  fuel  economizer,  built  by 
Broomell,  Schmidt  &;  Co.  of  York,  Pa.,  is  said  to 
meet  all  the  requirements  of  an  ideal  economizer. 
The    manufacturtris   have   lately    issued   a   pamphlet 


describing  their  apparatus  in  all  its  applications, 
with  much  general  information  of  value  to  steam 
users.  The  catalogue  is  an  interesting  one,  and  will 
doubtless  be  sent  free  of  charge  to  any  applicant. 

The  Farr  Telephone  and  Construction  Supply 
company  of  Chicago  continues  to  do  a  large  and 
increasing  business.  It  is  receiving  orders  from  all 
over  the  country  for  its  vve'l-known  telephone  prod- 
ucts, which  have  been  received  with  marked  favor 
by  hundreds  of  the  independent  telephone  ex- 
changes. The  Farr  company  will  be  glad  to  mail 
one  of  its  new  catalogues  and  hand-books  of  in- 
formation (in  which  every  independent  telephone 
manufacturer  will  find  something  of  interest)  on 
request. 

The  Central  Electric  company  of  Chicago,  which 
is  acting  as  western  distributer  for  the  various  types 
of  Samson  batteries,  reports  a  large  and  continu- 
ously increasing  use  of  this  product.  The  Samson 
battery  has  attained  an  enviable  reputation  for  use 
under  conditions  requiring  the  most  exacting  serv- 
ice. There  has  been  quite  recently  introduced  the 
new  Samson  semi-dry  battery,  which  has  become 
very  popular  by  reason  of  its  desirable  features. 
This  battery  has  extra  heavy  zincs  and  large  carbons 
contained  in  a  porcelain  jar  and  sealed.  Its  ampere 
output  is  very  large,  and  as  it  is  portable,  it  is 
adapted  for  use  under  conditions  where  the  former 
type  of  open  batteries  could  not  be  used.  The  Cen- 
tral Electric  company  is  carrying  large  stocks  of  all 
Samson  types  and  is  prepared  to  make  immediate 
shipment  on  all  orders. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


608,614.  Plate  for  Secondary  Galvanic  Batteries 
and  Composition  for  Producing  Same.  Carl 
Marschner,  Berlin.  Germany.     Application  filed 

September  30,  1S96. 

A  plate  for  secondary  batteries  is  composed  of  an  ex- 
terior perforated  containing  frame  of  lead  and  a  filling  of 
an  active  material  such  as  lead  oxide  and  a  binding  me- 
dium composed  of  a  solution  of  a  fossil  gum. 

608,637.  Supporting  Clip  for  Overhead  Electric 
Conductors.  William  A.  Hartley,  Boston,  Mass. 
Application  filed    May  23,   1898. 

Two  ■inierlocking  members  are  provided  respectively 
with  fingers  to  engage  opposite  sides  of  the  conductor, 
body  porticos  being  diagonally  opposite  the  fingers,  a 
sliding  clamp  adapted  to  be  forced  into  engaeement  with 
the  outer  surfaces  of  the  body  portions,  and  means  for 
retaining  the  clamp  after  it  has  been  forced  into  operative 
position. 


NO.    608,637- 

608.676.  Circular  Loom.  Josef  Herold  and  Carl 
Herold.  Brunn,  Austria-Hungary.  Application 
filed  May  6.  1897.  Patented  in  Austria  Janu- 
ary 2,  1897  and  March  24,  1897;  in  Luxemburg 
March  4.  1897;  in  Belgium  March  15.  1897:  in 
England  May  8.  1897;  in  France  June  2,  1897; 
in  Italy  June  9,  1S97;  in  Switzerland  September 
15.  1897;  in  Hungary  October  5,  1897;  in  Canada 
November  22,  1S97,  and  in  Germany  February 
25,  1898,  and  March  i.  1898. 

The  electrical  features  of  the  apparatus  comprise  elec- 
tro-magnets carried  on  an  uprigbtsbaft,  a  stationary  casing 
within  which  the  magnets  rotate,  radial  wefi-beating 
levers  adjacent  to  the  lower  end  of  the  casing,  magnetic 
shuttles  bearing  against  the  outside  ot  the  casing  and 
resting  on  the  levers,  radial  heddles  above  the  levers,  and 
annular  cams  rotating  synchronously  with  the  electro- 
magnets and  engaging  with  the  ends  of  the  heddles. 

608,685.  Lightning  Arrester.  John  F.  Kelly,  Pitts- 
field,  Mass.  Application  filed  December  16, 
1895 

A  column  of  pieces  of  fusible  metal  partially  oxidized 
and  held  in  position  in  combination  with  suitable  ter- 
minals in  contact  with  the  ends  of  the  column  respectively. 

608.711.  Electric  Motor.  William  H.  Powell,  Erie, 
Pa.    Application  filed  November  4,  1S97. 

A  compound-wound  electric  motor  has  each  ot  its  poles 
divided  into  three  or  more  pans,  the  end  parts  carrying 
shunt  windings  and  1  he  middle  parts  the  series  windings. 

608,714.  Storage  Battery.  John  D.  Rively,  Pitts- 
burg,  Pa.     Application  filed  June  9,   1S97. 

A  storage  battery  is  described  consisting  of  a  series  of 
layers  of  fiber,  oxide  of  lead,  and  plates  of  conducting 
material,  the  plates  terminating  in  the  positive  and  nega- 
tive poles,  and  a  series  of  perforated  boxes  between  the 
layers,  the  boxes  having  perforated  pipes  extending 
through  the  same. 

608,721.  Automatic  Electric  Regulator.  Robert 
Skeen,  St.  Louis,  Mo.  Application  filed  Octo- 
ber 23,  1897. 

An  automatic  electric  regulator  comprising  a  series  of 
movable  contacts,  an  electromagnet  and  armature  there- 
for adapted  10  operate  the  contacts,  electrical  connections 
for  the  electromagnet  and  contacts,  a  movable  piece  nor- 
mally in  circuit  with  the  contacts  and  adapted  to  be  oper- 
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ated  by  the  last  of  the  series  when  the  plunger  is  in  its 
extreme  position,  and  thereby  open  the  circuit,  and  inter- 
posed insulation  between  the  bar  and  last  contact. 

60S. 723.  Electric  Arc  Lamp.  Thomas  Spencer,  Phil- 
adelphia. Pa.  Application  filed  September  29. 
1897. 

The  method  of  operating  an  alternating-current  arc 
lamp  consisting  in  automatically  reducing  the  inductance 
of  the  arc  circuit  when  the  lamp  is  starting  into  action. 

6C8.768.     Electro-dynamic  Apparatus  for  Operating  _ 
Clipping,  Brushing  or  other  Mechanisms.  War- 
ren P.  Freeman,  New  York,  N.  Y.     Application 
filed  August  12,  1897. 

The  field  magnet  of  the  portable  electric  motor  forms  a 
casing  within  which  the  operating  parts  are  contained, 
and  from  which  the  rotary  end  of  the  shaft  projects- 
Means  are  provided  for  attaching  the  stationary  farts  ot 
the  clipping  mechanism  to  the  stationary  parts  ot  the 
motor,  the  cutters  of  the  mechanism  sliding  in  guides  upon 
the  stationary  parts,  and  a  piiman  being  pivoted  eccen- 
trically at  one  end  to  the  shaft  and  pivoted  at  the  other  to 
the  cutters. 

608,842.  Electric  Meter  and  Motor.  Harry  P. 
Davis,  Pittsburg,  and  Frank  Conrad.  Willdns- 
burg,  Pa.     Application  filed  June  18,  1S98. 

A  meter  for  measuring  the  energy  in  alternating-current 
electric  circuits  comprising  a  core  containing  an  air  gap 
forming  adjacent  poles  and  having  an  intermediate  pole, 
shunt-connected  coils  for  oppositely  magnetizing  the  adja- 
cent poles,  a  series-connected  coil  or  coils  for  magnetizing 
the  intermediate  pole,  a  movable  closed  conductor  pro- 
jecting between  the  pair  of  poles  and  the  intermediate 
polp,  means  for  retarding  and  means  for  registering  or 
indicating  the  movement  of  the  conductor  and  means  for 
lagging  the  current  traversing  the  shunt-connected  coils, 

608.846.  Telegraph  Repeater.  Henry  P.  Donnelly, 
Cincinnati.  Ohio.  Application  tiled  June  23, 
1897. 

This  instrument  comprises  a  relay  having  two  opposing 
electromagnets  included  in  different  circuits,  an  arma- 
ture located  between  the  electromagnets  and  electrically 
connected  with  one  of  the  circuits,  and  a  movable  contact 
de\'ice  carried  by  the  armature  and  permanently  con- 
nected to  the  ground,  the  movable  contact  engaging  the 
artnature  in  one  position  so  as  to  connect  the  armature  to 
the  ground  directly,  while  in  the  other  position  of  the 
armature  the  contact  is  electrically  connected  with  the 
other  circuit,  and  out  of  connection  with  the  armature 
circuit. 


608.878.     Switch  for  Varying  Electrical   Resistance. 

Eduard  F.  H.  H.  Lauckert.  London,  England. 

Application  filed  November  29.  1S97.     Patented 

in  England  May  2,   1895. 

There  are  a  series  of  conducting  segments  connected  by 
successive  resistances,  and  two  or  more  brushes  connected 
to  move  together  but  insulated  from  each  other  and  elec- 
trically connected  through  a  resistance,  and  designed  to 
be  moved  over  the  conducting  segments  and  in  contact 
therewith,  one  or  more  of  the  brushes  being  of  a  width  to 
lie  over  the  interval  between  two  segments  and  out  of  con- 
tact with  either. 

608,895.  Generator  for  Electrical  Igniters.  Benja- 
min McInnerne3^  Omaha,  Neb.  Application 
filed  March  30,  1898. 

An  electrical  generator  for  electrical  igniters  for  gas  en- 
gines consisting  of  a  permanent  magnet  and  a  wire-wound 
core  arranged  in  proximity,  an  adjustable  support  therefor, 


means  for  adjusting  the  support  during  the  operation  of 
the  engine  and  keepers  attached  to  a  moving  part  of  the 
engine. 

608,896.  Generator  for  Electrical  Igniters.  Benja- 
min   Mclnnerney.     Omaha,     Neb.     Application 

filed  March  30,  189S. 

A  generator  for  electrical  igniters  is  composed  of  two 
parts,  one  carried  by  a  moving  part  of  the  engine,  the  other 
relatively  stationary,  and  means  are  provided  for  adjusting 
the  relation  of  one  part  to  the  other  during  the  operation 
of  the  engine. 

608,906.  Insulation  of  Electric  Wires.  Joseph  A. 
Poche.  New  Orleans,  La.  Application  filed  June 
22,   i8g8. 

An  insulation  for  conductors  carrying  currents  of  high 
potential  consists  of  a  surrounding  insulating  sleeve  and 
two  inclosing  glass  cones,  retained  by  a  collar  at  one  end 
and  a  nut  at  the  other, 
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608,911.  Electric  Cable.  Henry  A.  Reed,  Newark, 
N.  J.     Application  filed  October  24,  1896. 

In  an  electric  cable,  the  combination  is  described  with 
the  conductor  and  the  insulating  covering  therefor,  of  a 
sheathing  or  armor  for  the  cable  consisting  of  spirally  laid 
wires  of  non-magnetic  metal. 

608,928.  Apparatus  for  Heating  Air  for  Therapeutic 
or  other  Purposes.  William  Taylor,  Edinburgh, 
Scotland.     Application  filed  December  2i,  1897. 

The  port.-'.ble  apparatusdescribf  d  for  producing  a  heated 
current  of  air  or  gas  for  therapeutic  or  other  purposes 
comprises  a  casing,  a  directing  tube  mounted  upon  and 
carried  by  the  casing,  a  lube  of  non-conducting  material 
concentrically  within  the  directing  lube,  an  exposed  resist- 
ance coil  mounted  upon  the  concentric  tube  and  forming 
part  of  an  electric  circuit,  and  means  within  the  casing  for 
forcing  a  continuous  current  of  air  or  gas  through  the  di- 
recting and  concentric  tubes,  whereby  air  or  gas  passing 
through  the  concentric  tube  and  between  the  outer  walls 
of  the  tube  and  the  inner  walls  of  the  directing  tube  is 
heated. 

608,932.  Telegraph}'.  George  V.  Trott,  Chicago, 
111.     Application  filed  August  13.  1S97. 

This  arrangement  is  applied  to  a  system  of  railway  tel- 
egraphy in  which  there  is  the  combination  with  a  trolley 
circuit  of  a  telegraph  instrument  carried  by  a  vehicle, 
trolley-contact  mechanism  carried  by  the  vehicle, 
adapted  to  connect  the  telegraph  instrument  with  the 
trolley  circuit,  a  main  telegraph  line  connecting  or 
adapted  to  connect  the  telegraph  instruments  at  a  plurality 
of  telegraph  stations,  and  suitable  switching  apparatus 
and  circuit  connections  adapted  in  one  condition  of  use  to 
complete  circuit  through  the  main  telegraph  line  and  to 
exclude  the  telegraph  instrument  upon  the  vehicle  from 
circuit  with  the  main  telegraph  line,  and  in  another  con- 
dition of  use  to  connect  the  main  telegraph  line  with  its 
telegraph  instruments  in  series  with  the  trolley  circuit  and 
the  instrument  upon  the  vehicle  connected  with  the  trolley 
circuit. 

608.952.  Electrical  Cooking  Apparatus.  John  B. 
Cary.  Baltimore,  Md.  Application  filed  March 
14.   189S. 

Two  boxes  contain  the  heating  appliances  connected  by 
a  hinge,  one  member  of  which  is  permanently  secured  to 
one  box  and  the  other  member  adjustably  attached  to  the 
other  box,  and  a  shield  is  placed  between  the  separated 
boxes  to  confine  the  heated  air  around  the  article  being 
cooked. 
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Department  of  Electricity  at  the  Trans- 
Mississippi  and  International 
Exposition. 

When  the  plan  of  organization  of  the  Trans-Mis- 
sissippi and  International  Exposition  at  Omaha  was 
developed  it  was  determined  to  make  the  electrical 
features  one  of  the  principal  attractions,  and  for 
ihis  reason  one  of  the  most  important  buildings  in 
the  main  group  surrounding  the  Grand  Court  was 
assigned  to  electricity  in  conjunction  with  ma- 
chinery and  mechanical  exhibits.  The  structure 
was  accordingly  designated  Machinery  and  Electric- 
ity building.  It  occupies  a  commanding  position 
at  the  end  of  the  lagoon  near  the  principal  entrance 
from  Sherman  avenue,  which  is  the  main  thorough- 


center  of  the  main  front  and  similar  groups  in  the 
centers  of  the  east  and  west  fronts,  with  four  emer- 
gency exists  in  the  north  wall.  In  front  of  the 
building,  flanking  both  sides  of  the  main  entrance, 
is  an  open  portico  i6  feet  wide,  running  the  entire 
front  of  the  building.  Above  the  main  floor  is  a 
gallery  32  feet  in  width,  extending  around  the  four 
outer  walls.  The  gallery  is  reached  by  spacious 
staircases'located  at  convenient  points  in  the  build- 
ing. A  high  central  court  248  feet  long  by  80  feet 
wide  is  lighted  from  the  skylights  and  clere-story 
windows  above  the  roof.  The  character  of  the  ex- 
hibits sheltered  by  this  buildmg  is  clearly  indicated 
by  the  decorations  and  by  the  names  of  the  emi- 
nent scientists  and  inventors  which  are  inscribed 
on  the  outer  wall.     The   ornamental   spandrels  and 


only  to  accentuate  the  ornaments  in  the  panels 
under  the  porticos  and  over  the  main  entrances. 
The  building  presents  a  series  of  yellow  and  ivory 
tones,  growing  more  intense  as  they  reach  the  top, 
and  culminating  in  the  dull  golden  statuary  which 
surmounts  the  building  and  symbolizes  its  use. 
The  ornamental  figures  are  clearly  depicted  in  the 
illustration. 

The  organization  and  execution  of  the  plans 
of  the  department  of  electricity  were  entrusted 
to  Professor  R.  B.  Owens,  and  he  has  faithfully 
discharged  the  duty  imposed  upon  him.  Every 
department  of  electrical  industry  is  represented, 
and  the  exhibits  displayed  include  the  product  of 
the  leading  institutions  of  the  country.  Telegraphy 
is    represented    by    the    Western    Union    Telegrapli 
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fare  leading  from  the  city  to  the  grounds.  It  is 
particularly  conspicuous  at  night  in  the  view  from 
the  esplanade,  which  is  the  favorite  point  at  which 
visitors  congregate  to  witness  the  beautiful  elec- 
trical effects  that  are  presented  in  the  illumination 
of  the  Grand  Court.  The  picture  on  this  page  is 
a  faithful  representation  of  the  building  and  the  sur- 
roundings as  they  appear  to  the  visitor  to-day;  in 
fact,  it  is  a  reproduction  of  the  only  photograph 
that  has  been  taken  since  the  building  and  orna- 
mentation of  the  grounds  have  been  completed. 
The  main  landing  for  the  gondolas  and  swan-boats 
that  carry  visitors  over  the  lagoon  is  directly  in 
front  of  the  Electricity  building,  and  besides  being 
a  great  convenience  it  adds  to  the  attractiveness 
of  the  scene. 

The  building  itself  is  an  imposing  structure  and 
commands  attention  even  in  the  group  of  strikingly 
beautiful  edifices  about  the  Grand  Court.  It  has 
a  frontage  of  304  feet  and  is  144  feet  deep.  There 
are  triple  entrances   on  the  main-floor  level  in  the 


panels  receive  all  of  their  motifs  and  suggestions 
from  machinery.  The  cresting  at  the  top  is  com- 
posed of  cogwheels,  studded  with  incandescent 
lamps,  which  at  night  outline  the  building.  The 
underlying  principle  and  function  of  machinery  is 
symbolized  by  the  groups  of  statuary  on  the  top 
of  the  building.  At  each  corner  is  a  group  rep- 
resenting the  early  supremacy  of  man  over  the  un- 
tamed forces  of  nature,  which  are  pictured  as  wild 
animals.  Men  in  their  youth  are  seen  subduing 
them,  for  the  simple  purpose  of  escaping  injury  and 
the  preservation  of  their  own  lives  at  the  sacrifice 
of  the  natural  forces.  A  higher  supremacy  is  shown 
by  the  center  group,  which  is  the  dominating  fea- 
ture of  the  entire  design.  In  this,  man,  developed 
beyond  the  youthful  stage,  having  wisdom,  takes 
these  untamed  forces  of  nature,  harnesses  them  to 
his  chariot  and  makes  them  do  his  bidding,  syni- 
bolizing  in  a  direct  way  the  service  which  machin- 
ery does  for  man  in  the  application  of  steam,  elec- 
tricity  and   gravity.     Color   enters   into   the   design 


company,  whose  creditable  exhibit  was  illustrated 
and  described  in  this  journal  on  August  13th.  The 
telephone  is  likewise  represented.  The  American 
Bel!  Telephone  company  has  a  handsome  booth 
containing  an  historical  collection,  while  the  Ne- 
braska Telephone  company,  which  operates  the  ex- 
change in  Omaha,  has  a  working  exhibit,  compris- 
ing a  modern  exchange  switchboard  of  the  latest 
Bell  pattern.  The  Long-distance  company  (Ameri- 
can Telephone  and  Telegraph  company)  is  also 
represented.  Two  very  creditable  exhibits  are  made 
by  representative  independent  telephone  companies — 
the  Western  Telephone  Construction  company  and 
the  American  Electric  Telephone  company — and 
those  who  are  interested  in  this  subject  are  afforded 
an  excellent  opportunity  of  studying  the  merits  of 
the  old  and  new  companies.  The  exhibits  of  the 
independent  companies  were  illustrated  and  de- 
scribed in  this  journal  July  i6(h.  Manufacturers 
of  electrical  machinery  and  supplies  for  the  gen- 
eration,   distribution    and    application    of  -electricity 


114 

for  light,  heat  and  power  are  represented  in  the 
splendid  exhibits  of  the  General  Electric  and  West- 
inghouse  companies,  which  occupy  conspicuous 
positions  in  the  center  of  the  building?.  The  West- 
ern Electrical  company  of  Omaha  presents  a  fine 
line  of  supplies,  well  representing  this  hnportant 
branch  of  the  industry.  The  central-station  devel- 
opment is   graphically   represented  in  the   Chicago 
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new  G  E  57  motors  with  the  four  internally  pro- 
jecting field  poles  and  other  improvements.  The 
latter  is  equipped  with  a  magnetically  operated 
clutch  brake  and  appropriate  controlling  apparatus. 
For  the  student  there  is  presented  in  the  line  of 
historical  apparatus  the  original  Edison  generator 
from  the  steamer  Columbia,  which,  until  very  re- 
cently, has  been  giving  continuous  service  from  the 
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Fig.  3.  The  booth  is  pure  white  and  the  graceful 
columns  present  a  striking  appearance.  On  the 
walls  are  arranged  the  instruments  designed  for 
central-station  work  which  have  come  to  be  ac- 
cepted as  standard  for  the  trade,  and  in  suitable 
cases  laboratory  and  portable  instruments.  These 
include  the  station  ammeter  and  voltmeter  illumi- 
nated dial  instruments,  I'ound  pattern  railway,  iso- 
lated plant  and  feeder  voltmeters  and  ammeters,  po- 
tential indicators,  portable  direct-reading  voltmeters 
and  ammeters  for  alternating  and  direct-current  cir- 
cuits, portable  ground  detectors  for  direct-current, 
portable  voltmeters  and  wattmeters  for  alternating 
and  direct  currents,  portable  galvanometer  for  di- 
rect current  and  an  arc-light  ammeter. 

One  of  the  most  interesting  features  of  the  collec- 
tion is  the  ammeter  for  laboratory  purposes. 
This  is  a  semi-portable  ammeter,  based  on  the  Vi- 
enna method  of  measurement.  The  apparatus  con- 
sists essentially  of  German  silver  strips,  immersed 
in  a  copper  box  full  of  paraffine  oil.  The  resistance 
of  these  German  silver  strips  may  be  quite  low  and 
yet  the  fall  of  potential  in  them,  when  carrying  a 
current,  may  be  measured  with  extreme  accuracy 
and  rapidity.  The  voltmeter  may  be  wound  with 
the  same  metal  that  is  used  in  the  resistance,  so  as 
to  avoid  variations  due  to  temperature.  By  in- 
serting in  the  box  German  silver  strips  of  different 
carrying  capacities,  and  adjusting  separate  coils  in 
a  Weston  standard  portable  voltmeter,  a  direct- 
reading  ammeter  of  wide  range  and  accuracy  is 
obtained,  which  for  laboratory  purposes  has  no 
superior.  Thi&  instrument  has  in  addition  the  ad- 
vantage, assuming  the  standard  resistance  to  re- 
main constant,  that  its  indications  may  be  checked 
by  a  standard  cell.  Special  claims  are  also  made  for 
the  portable  direct-reading  voltmeters  in  connection 
with  storage  batteries.  The  increasing  use  of  bat- 
teries has,  of  course,  made  this  subject  of  particular 
importance.  The  type  of  instrument  mentioned  is 
particularly  useful  in  battery  work,  as  by  its  means 
not  only  can  the  aggregate  potential  of  a  series 
of  cells  be  determined  with  great  accuracy,  but 
the  electromotive  force  of-  a  single  cell  may  be  read 
off,  with  ease,  to  the  nearest  himdredth  of  a  volt. 

Many  special  instruments  and  special  applications 
oi  standard  instruments  are  shown.  This  exhibit 
forms  one  of  the  most  attractive  features  of  the 
electrical  section. 
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Edison  company's  booth,  where  the  system  em- 
ployed by  that  company  may  be  studied  in  all  its 
details.-  Measuring  instruments  for  central-station 
use  and  laboratory  practice  are  shown  in  the  booth 
of  the  Weston  Electrical  Instrument  company. 
The  personal  exhibit  of  Bion  J.  Arnold  is  another 
attractive  feature  of  the  collection,  and  consists  of 
some  of  Mr.  Arnold's  early  boyhood  work,  as  well 
as  his  recent  engineering  accomplishments. 

General  Electric  Company. 

The  most  conspicuous  feature  of  this  company's 
exhibit  at  Omaha  is  the  large  pyramidal  tower, 
surmounted  by  a  sphere  studded  with  incandescent 
lamps.  L'pon  this  tower  are  fixed  all  sorts  of  sup- 
plies, lamp  sockets,  cut-outs,  devices  used  in  over- 
head line  construction,  fittings  for  interior  lighting. 
Ian  motors  and  station  instruments  and  tools.  An 
interesting  example  of  transmission  and  distribution 
is  furnished  by  the  application  of  electricity  in  this 
exliibit.  The  current  is  taken  from  the  equipment 
in  the  power  house,  passed  through  a  large  number 
of  machines  and  finally  consumed  in  the  lamps,  ven- 
tilating fans  and  power  motors  scattered  about  the 
exhibit.  The  power  is  taken  in  the  form  of  direct 
current  at  500  volts  by  a  iio-kilowatt  generator 
running  as  a  motor  and  joined  by  means  of  a  flex- 
ible coupling  to  a  150-kilowatt,  three-phase,  com- 
pound-wound, alternating-current  generator,  which 
delivers  current  at  1,000  volts,  to  be  transformed 
down  in  three  stationary  transformers  with  both 
primaries  and  secondaries  arranged  in  delta  con- 
nection, from  which  it  is  delivered  to  a  three-phase. 
four-pole,  6o-cycle  rotary  converter.  The  motor- 
generator  occupies  a  conspicuous  position,  and  is 
clearly  shown  in  Fig.  2.  This,  in  turn,  transforms 
it  into  direct  current  at  220  volts,  which  is  used  to 
charge  a  battery  of  chloride  accumulators,  arranged 
with  end-cell  switches  for  voltage  regulation.  Cur-- 
rent  is  finally  delivered  to  iio-volt  lamps  and  util- 
ized in  other  ways.  A  complete  switchboard  of 
modern  design  is  fitted  up  with  the  latest  instru- 
ments for  central-station  operation.  A  line  of  sta- 
tionary transformers  includes  one  having  a  capacity 
of  15  kilowatts.  Open  and  enclosed  arc  lamps  of 
standard  types  illuminate  the  exhibit.  Induction 
motors,  as  large  as  15-kilowatt  capacity,  show  the 
application  of  the  manually  operated  internal  short- 
circuiting  device  in  the  revolving  secondary  for  ob- 
taining a  good  starting  torque.  New  Thomson  in- 
duction integrating  wattmeters  for  alternating-cur- 
rent work  and  the  new  two-rate  wattmeter  with  self- 
winding clock,  for  charging  a  higher  rate  at  the  time 
of  day  covering  the  peak  of  the  load,  command 
special  attention.  In  the  picture  will  be  seen  a 
showcase  containing  a  full  line  of  samples  of  minia- 
ture and  decorative  lamps,  and  tables  on  which  are 
arranged  a  large  number  of  fan  motors,  both  direct 
and  alternating,  circuit  breakers,  motor  starters, 
instruments,  etc.  The  street-railway  department 
contributes  one   G  E   1,000  motor  and  one  of  the 


time  it  was  first  operated  in  1S79.  It  is  a  matter 
of  common  remark  tliat  this^  machine  closely  re- 
sembles modern  dynamos  of  the  same  type.  This 
machine  is  to  be  sent  to  the  Smithsonian  Institution. 
Probably  the  most  popular  feature  of  the  exhibit 
is   that   pertaining  to    Rontgen   rays.     An    excellent 


Generating  Plant  Wanted, 

To  the  Editor  of  the  Western  Electrician: 

We  have  under  consideration  the  establishing  of 
a  plant  for  making  our  own  power  and  lights.  Wc 
are    using    at    ipresent    seven    motors,    aggregating 


FIG.    3. 


DEPARTMENT    OF    ELECTRICITY    AT    THE    TRANS-MISSISSIPPI    AND    INTERNATIONAL    EXPOSITION- 
ELECTRICAL    INSTRUMENT    COMPANY'S   EXHIBIT. 


equipment  for  showing  the  use  of  the  apparatus  now 
employed  is  included  in  this  exhibit. 

Weston  Electrical  Instrument  Company. 
Attention  is  at  once  attracted  by  the  handsome 
booth  of  the  Weston  Electrical  Instrument  com- 
pany, which  occupies  a  conspicuous  position  near 
the  eastern  entrance  to  the  Electricity  building. 
An   excellent   view   of   this    exhibit   is   presented   in 


about  80  to  85  horse  power,  while .  our  light 
account  is  quite  considerable.  We  presume  there 
are  companies  who  make  a  specialty  of  bidding 
on  putting  in  plants  of  this  character,  and  we  pre- 
sume that  you  will  be  glad  to  publish  this  in  your 
paper  for  the  benefit  of  your  subscribers  who  do 
this  work.        LUDLOW-SAYLOR  WIRE   CO. 

St.  Louis  (Fourth  and  Elm  streets),  August  20,  1898. 
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Modern  Roundhouse  Turntable. 

'Jlic  economics  of  lailroad  management  do  not 
end  witli  the  ado])tion  of  the  high-pressure  com- 
I'ound  locomotive,  or  the  many  other  contrivances 
wliich  have  been  born  of  necessity,  but  go  on  and 
on,  always  finding  a  way  to  eliminate  here  or  there 
an  unnecessary  expenditure. 

A  late  economic,  development  is  Jhe  particular 
adaptation  of  the  electiic  motor  to  turntables  called 
(he  Westinghouse  turntable  "donkey."  The  sim- 
])licity  of  the  device  and  the  method  of  operating  it 
arc  plainly  evidenced  in  the  group  of  illustrations. 

The  device  is  the  product  of  the  Westinghouse 
Electric  and  Manufacturing  company,  and  consists 
of  its  "series  reversible"  type  "F"  10  horse  power 
motor,  mounted  within  a  heavy  cast-iron  frame, 
having  a  traction  wheel  which  rests  upon  the  rail 
of  the  turntable  pit.  Power  is  transmitted  to  this 
wheel  through  double  reduction  gears.  The  "don- 
key" frame  is  connected  by  draw  bar  and  pin  to  one 
end  of  the  turntable  at  the  side,  sufficient  traction 
for  the  driving  wheel  being  secured  through  the 
weight  of  the  machine,  which  is  3,700  pounds.  Wires 
are  run  from  the  "donkey"  to  a  small  platform 
located  at  one  side  of  the  center  of  the  turntable 
or  other  convenient  place,  at  wdiich  point  is  instafled 
a  controlling  rheostat.  By  means  of  this  controller 
the  "donkey"  "nnay  be  operated  in  either  direction 
and  its  speed  controlled  at  will  by  simply  moving 
a  singie  lever  to  one  or  the  other  side  of  a  neutral 
point.  Current,  which  may  be  supplied  from  the 
shop  lighting  or  other  convenient  circuits  and  may  be 
eitlrer  alternating  or  direct  and  of  any  standard  volt- 
age, is  supplied  by  wires  brought  to  a  suitable  con- 
tact overhead  and  then  led  to  the  controller. 

As  no  changes  in  the  turntable  arc  required  for 
installing  the  turntable  "donkey,"  the  connections 
between  frame  of  the  latter  and  the  turntable  girder 
being  very  simple,  the  cost  of  installation  is  low. 
As  compared  with  the  steam-operated  turntable  it 
is  apparent  that  electrical  power  has  the  advantage, 
as  it  is  a  well-recognized  fact  that  the  small  portable 
boiler  and  engine  are  extremely  wasteful  of  fuel, 
besides  being  a  source  of  danger  and  requiring 
constant  expert  attention. 

The  comparison  with  turntables  operated  by  push- 
poles  is  no  less  interesting.  In  one  of  the  installa- 
tions, located  at  an  important  division  point,  it  was 
necessary  to  turn  176  engines  each  24  hours,  or 
about  seven  per  hour.  Previous  to  installing  this 
"donkey,"  push-poles  were  used,  requiring  the  serv- 
ices of  four  men,  and  the  operation  was  a  slow  one 
at  best.  Now  one  man  does  the  work  in  a  much 
shorter  time.  With  turntable  "Ijght,"  the  "donkey" 
will  make  a  complete  revolution  in  30  seconds, 
while  with  a  lo-wheel  locomotive  on  the  table, 
^yeigh^ng,  with  tender,  100  tons,  a  complete  revolu- 
tion is  made  in  45  seconds.  We  therefore  have  the 
following  summary: 

Engiaes  turned  per  day 175 

Men  required 4 

Average  time,  each  man 5  min. 

Total  time  per  engine  (5  minutes  by  4  men)  20      " 

Total  time  for  176  engines 59  hrs. 

Total  time  for  176  engines,  with  electric  clonkey 24      " 

Time  saved 

35  hours  at  12H  cents,  amount  saved  per  day .... 


35 


94-37 

The  above  calculations  assume  that  the  men  are 
employed  in  wiping  engines  while  not  employed 
in  operating  turntable;  otherwise  the  comparison 
would  be  still  more  favorable  to  electrical  operation. 

The  assumption  of  five  minutes  per  man  on  the 
average  is  conservative.  It  is  plain  that  the  35 
hours  saved  would  supply  two  day  and  two  night 
men  as  wipers  on  shifts  of  eight  hours  each. 

It  is  stated  that  actual  tests  have  shown  that 
the  power  consumed  by  the  electric  "donkey"  is  the 
equivalent  of  one-half  horse  power  per  hour.  As- 
suming six  pounds  of  coal  per  horse  power,  with 
coal  at  $2  per  ton,  the  cost  of  turning  each  locomo- 
tive would  be  three-tenths  cent,  or  53  cents  for  176 
locomotives. 


The  Annoying  Sparrows  of  Kansas  City. 

This  is  the  story  of  the  unfortunate  error  of  the 
sparrows  of  Kansas  City,  as  related  in  the  sprightly 
fashion  by  the  Star  of  that  place; 

"It's  the  birds,"  exclaimed  the  unhappy  electrician 
to  the  superintendent. 

For  the  fiftieth  time  a  department  of  the  great 
Swift  packing-house  had  been  plunged  into  dark- 
ness by  the  failure  of  the  electric  lights,  and  for  the 
tenth  time  the  superintendent  had  called  the  elec- 
trician, Mr.  Kobell,  to  time. 

"Birds — bosh!"  retorted  the  superintendent. 

"It's  a  fact!"  protested  the  electrician,  "The  con- 
founded birds  take  the  safety  strips  between  the 
binding  posts  for  threads  and  try  to  grab  them  oS 
for  their  nests.  Every  time  they  pounce  on  a  wire 
they  break  the  current." 

"Bosh!"  repeated  the  superintendent. 

The  electrician  rushed  out  and  returned  with  two 
limp  sparrows. 

"Look  at  the  blisters  on  this  one's  feet,"  he  cried, 
"and  this  one's  bill  is  melted  off." 

Sure  enough,  the  sparrows  were  burned  and  blis- 
tered. 

Under  the  eaves  of  the  building  the  thin  lead 
safety  wires,  resembling  threads,  had  proved  a  char- 
nel  place  of  birds.  These  wires  are  inserted  to  burn 
out  in  case  of  a  short-circuit  or  grounded  wire. 

Now  they  are  covered  with  mica  to  keep  off  the 
birds. 


General  Distribution   from  Central  Sta- 
tions. 

Part  U. 
Mr.  Pillsbury,  St.  Louis:  J  wish  to  say  a  few- 
words  in  regard  to  the  alternating-current  motor, 
having  been  identified  fur  several  years  with  the 
development,  more  especially,  of  single-phase  ma- 
chines. The  question  has  been  raised  as  to  their 
power  factor  by  one  gentleman,  as  to  their  practical 
success  by  another,  and  as  to  their  adaptability  for 
the  direct  driving  of  elevators  by  several  others.  Sin- 
gle-phase alternating-current  motors  are  now  made 
equal,  if  not  superior,  to  direct-current  motors  for 
general  power  distribution.  The  power  factor  in  a 
well-designed  machine  may  be  considerably  above 
90  per  cent. — from  50  to  150  per  cent.— of  its  rated 
capacity,  and  above  80  per  cent  while  the  motor  is 
developing  20  per  cent,  of  its  rated  output.  For 
general  power  distribution  they  are  superior  to 
direct-current  motors  in  point  of  care  and  attendance 
required,  average  efficiency,  absence  of  wear,  etc. 
To  the  direct  driving  of  elevators  they  have  not  as 
yet  been  applied,  but  there  is  no  reason  why  they 
cannot  be  adapted  to  this  work  as  soon  as  a  suffi- 
cient demand  shall  exist.  The  only  problem  met 
with  in  their  application  to  this  class  of  service  is 
that  of  starting.  There  are  two  methods  of  doing 
this,  one  by  splitting  the  phase  and  another  by 
introducing  a  commutator.  Either  of  these  is  en- 
tirely successful.  The  latter  is  the  more  efficient 
and  for  general  power  distribution  is  to  be  preferred 
where  an  excessive  starting  current  is  objectionable, 
because  of  its  likelihood  to  produce  a  fluctuation  in 
the  pressure  at  seven  and  one  o'clock  when  many 
motors  are  being  started  at   once.     It  is  not   well 


return.  1  know  thai  most  of  the  «entlciiicii  here 
are  alternatnig  nun,  and  that  you  look  upon  mc  as 
a  low-tension  man,  but  1  would  remind  you  that 
exactly  what  Mr.  Wagner  has  stated  this  morning 
_with  relation  to  the  advantage  of  an  alternating  di.5- 
"tributing  system  as  against  the  present  three-wire 
system  was  stated,  for  different  reasons,  of  course, 
with  relation  to  the  alternating  house-to-house 
system  that  you  are  now  using,  as  against  the  three- 
wire  system,  10  or  12  years  ago.  Now  what  has  been 
the  result  of  experience?  The  manufacturer  usetl 
to  tell  us  10  years  ago  that  alternating-current  gen- 
eration with  house-to-house  converter  distribution 
meant  a  very  much  lower  investment  cost  to  the 
men  providing  the  money.  Exactly  the  contrary 
has  been  proved  to  be  the  case  in  large  center's 
of  population,  where  there  is  much  business.  It 
has  also  been  proved  that  in  the  smaller  centers  the 
losses  are  so  great  that  some  such  scheme  as  Mr. 
Wagner  proposes  is  absolutely  necessary  if  you  are 
going  to  sell  electricity  in  competition  with  other 
forms  of  artificial  illumination.  I  do  not  know 
that  I  am  competent,  in  fact,  I  do  not  care,  to  go 
into  the  slight  differences  that  are  shown  by  Mr. 
Wagner's  inferences  on  one  hand  and  Mr.  Fergu- 
son's absolute  figures  on  the  other  hand,  and  the 
slight  difiference  of  economy  which  Mr.  Wagner 
claims,  \yhat  I  would  like  to  know  from  Mr. 
Wagner  is.  whether  he  has  a  statement  of  his 
generated  output  for  a  year,  and  his  delivered  output 
for  a  year,  and  what  is  the  difference  between  the 
two,  and  how  closely  they  compare  with  the  per- 
centages as  stated  in  his  paper.  I  would  like  to 
know  at  the  same  time  how  he  has  obtained  a  record 
of  his  generated  output.  The  Chicago  Ed'son  com- 
pany cannot  swear  to  any  absolutely  correct  output 
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adapted  for  elevator  work,  however,  because  spark- 
ing cannot  be  altogether  eliminated  from  an  alter- 
nating-current commutator.  While  this  spark  is 
not  objectionable  where  the  machine  is  started  only 
occasionally,  it  would  be  in  the  case  of  an  elevator 
starting  many  times  a  day.  The  other  method  as  at 
present  developed  gives  ample  torque,  but  at  a  com- 
paratively low  efficiency,  and  by  the  use  of  a  large 
current.  The  efficiency  of  a  direct-current  motor, 
however,  is  also  low  in  starting,  and  at  times  the 
current  consumed  is  excessive.  I  apprehend,  how- 
ever, that  inasmuch  as  all  the  elevators  do  not  start 
at  once,  this  is  a  matter  of  comparatively  small 
importance  to  the  central  station.  It  may  be  con- 
fidently affirmed  that  single-phase  alternating-cur- 
rent motors  are  now  on  the  market  that  are  superior 
to  direct  machines  for  general  power  distribution, 
and  that  in  the  near  future  they  will  be  adapted 
to  such  special  work  as  the  direct  driving  of  ele- 
vators with  entire  success. 

Mr.  Insull,  Chicago:  'The  Chicago  Edison  com- 
pany is  in  no  sense  wedded  to  any  particular  sys- 
tem. Within  the  last  week  I  have  shut  down  a 
three-wire  Edison  system.  I  would  like  within  the 
ne.xt  week  to  shut  down  an  alternating  system. 
With  us  it  is  simply  a  question  of  the  most  money 
we  can  possibly  make  cut  of  a  given  investment. 
I  think  if  you  will  study  Mr.  Ferguson's  paper  you 
will' find  that  he  has  gone  into  this  question  not 
merely  in  a  theoretical  way,  but  that  his  observa- 
tions are  based  upon  the  actual  results  obtained  in  a 
year's  operation  of  a  large  property.  This  property 
has  been  in  existence  some  10  years.  If  you  study 
Mr.  Wagner' S'  paper  you  will  find  that  he  presents 
to  you  for  use  in  large  cities  principally — as  his 
paper  is  based  upon  operations  in  a  large  city — a 
new  scheme  that  has  not  stood  the  test  of  time,  and 
that  cannot  be  set  up  in  comparison  with  the  low- 
tension  system  until  a  company  under  Mr.  Wagner's 
plan  has  developed  the  business  to  a  point  where 
you  can  make  a  comparison  of  investment  with 
investment,  expenses  with  expenses  and  return  with 


at  the  present  time,  and  the  differeiices  of  efficiency 
claimed  by  Mr.  Wagner  might  possibly  disappear 
in  the  personal  errors  that  might  enter  into  the 
calculations. 

I  assisted  in  laying  the  first  conductors  for  a 
multiple-arc  central-station  system  in  New  York, 
and  the  only  change  that  has  ever  been  made  in  tire 
distribution  system  is  the  change  from  the  two-wire 
to  the  three-wire  system.  If  the  Chicago  Edison 
company  could  profit  by  the  adoption  of  Mr.  Wag- 
ner's scheme  (and  I  doubt  whether  Mr.  Wagner 
would  claim  that),  the  only  changes  we  would  have 
to  make  would  be  in  our  feeder  system,  and  those 
changes  would  depend  on  whether  our  insulation 
would  stand  the  high  voltage.  Our  distribution  is 
a  permanency;  it  has  not  changed  from  year  to  year 
to  my  certain  knowledge  since  about  1S84.  We 
have  not  been  trying  first  one  translating  device, 
then  a  new  system  of  distribution,  and  then  another 
translating  device,  all  of  which  pile  up  big  interest 
cost.  We  have  been  working  on  the  same  lines. 
I  would  like  to  ask  Mr.  Wagner  if  the  city  of  St. 
Louis,  in  w'hich  he  has  done  such  remarkably  good 
work  with  the  alternating  current,  had  started  first  of 
all  in  the  central  portion  of  the  city  with  an  Edison 
three-wire  system,  whether  he  w'ould  have  any  rea- 
son to  change  it  to-day? 

I  think  a  little  retrospective  view  of  the  industry 
might  be  advisable  before  looking  into  the  future. 
Those  who  are  running  large  companies,  who  have 
made  a  handsome  return  on  the  investment  from  the 
very  first,  and  who  started  originally  on  a  scheme 
of  distribution  which  has  not  varied  since  the  in- 
troduction of  the  three-wire  system,  I  think  might 
find  that  it  would  be  better  to  continue  that  course 
wherever  they  can,  rather  than  to  adopt  something 
which  is  radically  new  and  untried,  except  for  a 
comparatively  short  time.  With  the  exception  of 
two  or  three  companies  represented  in  this  room 
the  Chicago  Edison  company  sells  more  alternat- 
ing current  than  anyone  here.  The  systems  we  have 
are  on  a  house-to-house  plan,  whichj  as  you- know,  is 
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not  satisfactory.  The  losses  are  enormous  and  the 
difficulties  of  handling  the  proposition  for  the  future 
are  at  the  moment  apparently  insurmountable. 
They  bear  evidence  of  the  fact  that  the  engineering 
was  of  the  poorest  character  and  that  the  system 
as  a  whole  was  never  properly  worked  out.  I  do 
not  know  to  whom  Mr.  Wagner  refers  when  he 
says  "The  standpoints  in  general  mark  the  differ- 
ence bet\\:een  the  manufacturer  and  the  user,  and 
we  find  these  two  systems  developed  in  this  way, 
one  almost  entirely  by  the  manufacturer,  and  the 
other  by  the  combined  efforts  of  the  various  users." 
I  know  that  some  systems  bear  evidence  that  they 
were  developed  by  the  manufacturers  for  the  pur- 
pose of  selling  large  amounts  of  apparatus;  as  to 
which  system  was  developed  by  the  users  I  am  in 
doubt.     Probably  Mr.  Wagner  can  explain  it. 

Mr.  Wagner  made  some  facetious  remarks  about 
these  "beams  of  copper."  Those  beams  of  copper 
earn  a  return  for  my  stockholders.  As  to  whether 
you  shall  have  beams  of  a  certain  size  is  simply  a 
question  of  interest  cost,  fuel  cost  and  other  in- 
cidental costs  under  varying  conditions.  With  fuel 
very  low  an  Edison  man  would  naturally  decrease 
the  size  of  his  beams.  With  fuel  very  high  he 
would   increase   it.     It   is   a   question   of    balancing 
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in  the  civilization  of  the  West,  if  you  will  excuse 
the  comparison. 

The  next  claim  is  "best  regulation."  You  cannot 
have  anything  except  perfect  regulation.  Our 
charts  are  at  your  disposal,  gentlemen.  I  think 
we  have  them  for  several  years  back,  and  I  am 
prepared  to  stand  on  the  matter  of  regulation  by 
the  record  shown  by  our  business  and  the  record 
shown  in  connection  with  Mr.  Wagner's  scheme. 

The  next  claim  is  "largcist  territory  desired 
readily  supplied  from  one  station."  There  comes 
the  question  of  investment.  It  is  simply  a  question 
of  conditions.  The  greatest  claim  is  flexibility.  If 
you  can  tind  anything  more  flexible  than  a  system 
operated  during  the  whole  of  the  24  hours,  first 
from  one  station,  then  from  two.  and  then  from 
three,  at  the  same  time  during  the  24  hours  carrying- 
current  13,000  feet  from  the  point  of  generation 
with  a  loss  almost  impossible  to  figure  out,  we 
will  be  delighted  to  adopt  it. 

Another  claim  is  "the  only  system  in  which  all 
classes  of  service  can  be  supplied  from  one  type 
of  generator."  I  take  issue  and  challenge  him  to 
show  !"a  plant  in  operation  where  that  condition 
exists,  except  in  the  case  of  the  low-tension  direct 
three-wire  system.  I  would  like  to  know  from  Mr. 
Wagner  whether  it  is  just  as  easy  to  operate  an 
alternating-current  station  with  the  dynamos  in 
multiple  as  it  is  to  operate  a  direct-current  station, 
or  whether  it  requires  expert  service  to  do  that 
work  and  watch  it  to  see  that  nothing  gets  out  of 
order  during  the  24  hours.  I  would  like  to  see 
such  a  station  if  there  is  one.  The  question  of  in- 
vestment is  one  which  Mr.  Wagner  cannot  over- 
come in  most  of  the  cities  of  the  United  States. 
That  is  where  the  shoe  pinches.  The  investments 
have  already  been  made.  In  any  new  system  that 
you  put  into  use  you  have  to  get  a  return  on  your 
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best,  it  produces  permanency  of  investment  and 
leads  lip  to  a  settled  method  for  one  detail  of  our 
plan.  The  motor  business  is  coming  to  be  quite  a 
factor,  as  you  appreciate.  The  alternating-current 
motor,  while  not  developed  to  its  highest  efficiency, 
and  not  so  well  known,  may  have  great  possibilities; 
but  it  is  not  going  to  exceed  the  possibilities  of  the 
direct-current  motor.  The  question  of  the  flexi- 
bility of  the  current,  while  it  is  not  so  much  a 
question  to-day  as  it  was  five  or  lO  years  ago,  is  still 
very  important.  There  are  special  uses  and  de-- 
mands,  but  in  regard  to  the  relative  value  of  these 
investments  we  know  that  you  have  to  make  some 
experimental  investments  to-day  in  alternating-cur- 
rent motor;  you  have  the  question  of  insulation  to 
contend  with,  and  in  all  high-tension  devices  as  you 
get  up  in  pressure  you  decrease  the  life  of  the 
devices  and  the  investment  is  of  a  less  permanent 
nature.  The  character  of  the  services  that  you  could 
get  from  one  or  the  other  is  varied.  It  is  easier 
to  regulate  the  low-pressure  system  than  the  high, 
but  the  real  question  is  to  get  the  thing  which  will 
bring  you  the  greatest  amount  of  business  at  all 
times.  The  low-tension  system  certainly  does  that. 
While  we  have  the  statements  that  a  perfectly  satis- 
factory single-phase  motor  is  in  the  market,  we 
know  they  are  not  in  general  use.  Many  of  the 
members  have  experimented  with  them.  There  is 
no  question  but  that  they  will  be  developed,  but 
they  are  not  comparable  to  the  direct-current  motor 
to-day.  Isolated  plants,  however,  will  invariably 
put  in  the  future  as  they  have  in  the  past  the  direct 
current,  and  you  will  lose  sight  of  the  possibility 
of  a  large  amount  of  business  if  you  extend  your 
alternating  system  rather  than  to  extend  the  system 
with  direct  current.  The  arc-lighting  problem  to 
me  is  one  that  is  readily  solved  with  the  direct 
system,  and  for  outlying  districts  and  municipal 
lighting  there  is  no  question  in  the  mind  of  anyone 
who  has  ever  attempted  to  compare  the  alternating 
current  with  the  direct  current  for  street  lighting 
from  series  or  multiple  arc  lamps,  that  the  very 
nature  of  the  current  makes  it  a  certainty.  You  get 
the  strongest  rays  where  they  are  useful:  no  re- 
flectors are  necessary  to  carry  them  down.  We  know 
the  enormous  investment  we  would  have  to  put 
into  apparatus  incident  to  developing  the  alternat- 
ing-current system.  All  translating  devices  are 
easily  destroyed  and  they  are  expensive  to  replace. 
Where  alternating  current  only  is  practicable  and 
there  are  conditions  where  a  central  station  should 
use  it.  it  goes  without  saying  that  the  method  out- 
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the  interest  cost  against  the  other  portions  of  the 
cost,  and  the  size  is  simply  an  incident  in  the 
matter. 

Mr.  Wagner  also  referred  to  the  use  of  storage 
battries.  I  may  say  that  I  agree  with  him  to  some 
extent.  He  says  in  his  paper  that  you  may  ask 
as  to  whether  storage  batteries  have  been  proved 
to  be  a  valuable  adjunct  to  the  central  stations,  cost 
and  maintenance  considered.  I  would  ask  him 
whether  his  proposed  system  of  alternating  dis- 
tribution has  yet  been  proved  to  be  a  more  valuable 
adjunct  to  the  central  station  as  compared  with  the 
three-wire  low-tension  system?  So  far  as  the  Chi- 
cago Edison  company  is  concerned  its  storage  bat- 
tery only  went  into  use  yesterday,  so  we  are  not  in  a 
position  to  say  much  about  it.  It  is  to  some  extent 
an  experiment.  It  is  true  that  it  is  an  expensive 
one.  but  still  it  is  an  experiment.  Recently  one  of 
the  electrical  journals  quoted  me  as  having  changed 
over  from  an  opponent  to  an  advocate  of  storage- 
batteries.  They  were  a  little  previous  in  making 
that  statement;  but  I  can  say  this,  that  one  of  the 
primary  reasons  in  deciding  to  use  a  storage  bat- 
tery was  the  difference  in  the  investment  costs  be- 
tween the  battery  and  the  construction  of  a  trunk 
line  that  would  have  had  to  take  its  place.  That 
is  an  important  factor,  as  I  said  before.  Interest 
cost  comes  in  in  all  these  matters.  It  is  a  question 
of  conditions. 

Now  as  to  Mr.  Wagner's  closing  claims.  The 
first  is  "highest  possible  efficiency  of  distribution 
and  operation."  I  judge  from  that  that  Mr.  Wagner 
means  the  cost  of  distribution  and  operation  will 
be  lower  in  the  alternating-current  system  than  in 
the  case  of  a  three-wire  system.  That  has  yet  to 
be  proven.  It  has  not  been  proven  so  far  anywhere 
in  the  world,  and  it  afforded  me  great  pleasure  in 
listening  to  Professor  Fujioka  to  learn  that  the  new 
civilization  of  the  far  East  has  about  the  same  engi- 
neering ideas   as   one  of  the   most  advanced   cities 


existing  investment  and  a  return  on  your  new  in- 
vestment, and  provide  enough  money  to  wipe  out 
in  the  shape  of  depreciation  either  the  old  investment 
or  the  new  investment.  You  have  to  get  that 
money  from  your  customers,  and,  of  course,  that 
carries  us  back  again  to  the  early  mistakes.  I  think 
it  was  Mr.  Bowker,  the  vice-president  of  the  Edison 
Illuminating  company  of  New  York,  who,  when  we 
first  started  to  discuss  this  question  of  the  use  of 
alternating  current  in  connection  with  the  low-ten- 
sion Edison  station,  pointed  out  the  absolute  per- 
manency of  the  main  investment  in  low-tension  work, 
that  is  the  distribution  system;  and  although  Mr. 
Wagner  may  be  correct  in  the  claims  he  makes  as 
to  percentages  of  efficiency — on  that  subject  I  am  not 
competent  to  offer  an  opinion — I  would  warn  you 
to  go  very  carefully,  especially  in  the  large  cities, 
about  adopting  a  scheme  over  one  that  has  received 
the  test  of  time.  So  far  as  widely  distributed  areas 
are  concerned  there  is  no  doubt  that  the  alternating 
current  is  of  great  advantage  to  us,  but  in  big 
centers  of  distribution  I  think  that  the  experience 
of  electrical  engineers  the  world  over  has  shown 
that  the  one  system  to  use,  the  one  which  can  make 
money  and  which  will  enable  us  to  keep  our  posi- 
tions, is  the  low-tension  Edison  system. 

Mr.  Ayer,  Boston:  The  discussion  resulting  from 
papers  like  these  largely  relates  to  the  practice 
in  large  cities.  The  membership  in  the  association, 
however,  is  not  made  up  of  representatives  of  large 
cities  entirely,  and  it  seems  to  me  there  is  ample 
food  in  these  two  papers  to  give  us  some  lessons 
that  will  apply  to  all.  One  thing  that  I  think  is 
pretty  generally  understood  by  the  operators  of 
central  stations  in  the  last  few  years  is  the  necessity 
of  getting  rid  of  the  house-to-house  transformer, 
which  means  going  to  the  three-wire  distribution. 
We  are  all  working  toward  that  end.  It  seems  to 
me  from  this  discussion  that  it  is  the  right  thing; 
in  other  words,  that  nnethod  of  distribution  is  the 


lined,  or  substantially  that,  is  one  which  should  be 
taken  up  wherever  the  conditions  warrant  it;  but 
I  want  to  express  my  conviction  very  firmly  that 
the  old  system  is  the  best  one. 

Mr.  Fakes,  Oklahoma  City,  O.  T.:  Our  station 
is  operated  all  night  with  42  arc  lights,  2,000  candle 
power,  Western  Electric  type,  running  all  night, 
and  our  incandescent  plant  runs  all  night.  We 
have  found  that  our  coal  consumption  is  very  light 
from  12  o'clock  until  the  morning.  We  have  79  arc 
lights  which  run  until  midnight,  and  then  we  run 
the  42  city  lights.  We  use  two  tons  of  coal  for  an 
average  run  of  ii^/l;  hours  on  our  arc  circuit  for  the 
city  and  12V2  hours  on  our  incandescent  circuit. 
We  run  from  midnight  until  morning  on  three- 
quarters  of  a  ton  of  coal.  We  have  no  station  meter 
to  tell  us,  but  we  know  we  are  operating  at  a  very 
low  cost  so  far  as  our  fuel  consumption  is  con- 
cerned. 

Mr.  Davis,  Williamsport,  Pa.:  We  use  the  West- 
inghouse  system  and  make  some  money.  We  have 
favorable  conditions,  in  that  we  have  a  good  day 
load.  I  desire  to  get  the  experience  of  any  station 
that  is  using  now  or  installing  alternating  enclosed 
arc  lamps  in  competition  with  the  Edison  systeni, 
and  would  like  to  know  particularly  whether  it  can 
get  as  much  per  kilowatt-hour  for  current  as  the 
Edison  company. 

Mr.  Stetson,  New  Bedford,  Mass. :  I  will  not 
answer  that  particular  question,  because  we  are  not 
furnishing  that  particular  kind  of  light;  but  I  repre- 
sent a  company  which  has  both  forms  of  cur- 
rent. We  are  running  the  Edison  system  and 
the  alternating  system,  and  I  am  sure  that  I 
do  not  know  which  one  we  want  to  spare.  We  want 
them  both.  I  think  it  is  a  very  good  combination. 
We  extend  our  light  into  a  neighboring  community, 
running  four  or  five  miles.  We  certainly  could  not 
do  that  on  the  Edison  system,  and  whether  it  is  a 
matter  of  the  great  economy  or  the   difference  in 
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economy,  it  is  the  fact  of  getting  your  money  after 
you  have  a  station  established.  The  cost  of  a  few 
more  lights  is  generally  ihe  cost  of  the  coal;  that 
is,  your  interest  and  labor  is  a  fixed  amount,  and 
if  you  can  add  outlying  districts  by  any  system  it 
seems  to  me  it  is  a  good  idea  to  be  able  to  use  that 
system.  We  find  that  it  helps  us  in  our  income  to 
take  on  this  load  of  a  neighboring  city  that  would 
be  entirely  out  of  our  reach  with  any  other  th:in 
the  alternating  system,  on  account  of  the  small 
service  required  and  the  prohibitory  factor  of  sup- 
plying that  amount  with  an  expensive  output  of 
copper.  I  was  pleased  by  the  remark  of  President 
In.5ull  this  morning  when  he  recommended  that  the 
alternating  interests  shoidd  establish  themselves  in 
some  large  community  and  prove  their  statements. 
If  he  will  mention  any  large  community  like  New 
York,  Chicago  or  Boston,  where  the  Edison  com- 
pany has  not  already  obtained  all  there  is  in  it,  I 
presume  the  other  people  will  be  glad  to  go  there 
and  put  up  a  plant. 

iMr.  Van  Trump:  Mr.  Ferguson  speaks  of  the 
maximum  pressure  being  149  volts,  and  the  average 
pressure  of  all  stations  126.2.  From  that  he  figures 
that  his  average  efficiency  of  distribution  is  91.2. 
It  seems  to  me  with  the  MQ  volts  as  a  maximum 
pressure  that  the  watts  loss  at  the  time  of  maximum 
load  would  form  a  very  much  larger  proportion  of 
the  loss  on  an  Edison  station  than  the  mean  volts 
would  indicate.  I  think  the  watts  lost  would  be 
]nuch  larger  than  S.8  per  cent. 

Mr.  Ferguson:  The  efficiency  of  distribution  is 
arrived  at  by  taking  the  ratio  between  the  pressure 
delivered  at  the  customer's  meter  and  the  average 
station  pressure  for  the  year,  which  is  115,  divided 
by  126.2  volts.  The  maximum  station  pressure  at 
the  time  of  maximum  load  has  nothing  to  do  with 
the  case.  That  is  149  volts  and  is  maintained  for 
■  a  short  period  of  lime.  The  true  calculation  is  ob- 
tained by  considering  the  average  station  pressure 
of  126.2  volts,  as  I  have  given  it.  which  is  obtained 
by  dividing  the  total  yearly  watt-hours  by  the  aver- 
age amperes  for  the  year. 

Mr.  De  Camp.  Philadelphia:  What  is  the  natural 
drop  in  the  lines  under  normal  condition? 

yiv.  Ferguson:  The  average  drop  is  11. 2  volts,  or 
8.8  per  cent. 

Mr.  De  Camp:  What  drop  did  you  have  between 
your  switchboard  and  terminal? 

Mr.  Ferguson:  The  original  distribution  had  a 
maximum  drop  of  10  per  cent.  The  average  drop 
was  about  3  1-3  per  cent.  The  maximum  drop  from 
the  center  of  the  distribution  to  the  feeder  ends 
is  now  10  per  cent.,  and  the  average  drop  is  2.7 
per  cent,  for  the  year,  showing  an  efficiency  of  dis- 
tribution of  97.3  per  cent.  That  would  correspond 
to  the  average  Edison  central  station,  where  the 
station  is  located  in  the  center  of  the  business  dis- 
trict. 

Mr.  Insull:  I  think  a  short  explanation  as  to  our 
conditions  will  make  this  matter  plainer.  We  had 
a  station  in  the  center  of  the  city  in  Adams  street, 
where  our  center  of  distribution  now  is.  We  moved 
3,400  feet  from  there  so  as  to  have  the  river  on  one 
side  of  the  station  and  the  railway  tracks  on  the 
other  side,  to  enable  us  to  get  free  water  for  con- 
densing and  to  get  coal  at  the  minimum  price.  The 
cost  between  the  two  stations  is  about  one-quarter 
more  than  is  used  to  be.  It  is  simply  a  question 
of  balancing  fuel  cost  against  interest  cost  and  labor. 
The  reason  of  the  excessive  drop  here  is  becaus'e 
of  the  'peculiar  local  conditions.  We  can  buy  coal 
very  cheap  and  we  do  not  have  to  cart  it  if  we  are 
on  the  railway  track.  On  the  other  side  of  us  we 
get  Chicago  river  water  for  condensing  and  feed- 
water  purposes  for  nothing,  just  the  pumping,  so 
that  our  excessive  drop  is  a  question  of  spending 
money  that  way  in  order  to  save  another  way. 

Mr.  Hubeley,  Louisvdle:  Our  station  has  about 
2.000-kilowatt  capacity  on  the  alternating  system. 
It  seems  to  me  that  the  main  question  is  one  of 
converter  loses — iron  losses.  We  find  we  have 
about  50  per  cent,  losses.  Three  years  ago  the 
losses  were  70  per  cent.  We  have  made  an  im- 
provement by  adopting  better  converters  of  larger 
sizes.  We  have  had  converters  that  would  pass 
the  specifications  as  being  very  good  converters,  and 
within  six  months  their  losses  would  increase  from 
200  to  300  per  cent.,  which  would  make  them  more 
profitable  in  the  scrap  pile  than  in  service.  We 
consider  a  converter  that  wnll  run  anything  under 
eight  per  cent,  on  a  lo-light  machine,  500  watts,  to 
i^k  per  cent,  on  a  500-iight  machine  with  2,500  watts, 
as  being  a  good  converter.  We  find  in  practice 
that  the  losses  will  run  as  high  as  20  per  cent. 
Converters  in  service  which  under  actual  test  had 
four  per  cent,  iron  losses,  after  a  year  and  a  half 
of  service  had  13  per  cent.  In  another  case,  a 
20-light  converter  which  had  six  per  cent,  iron 
losses  at  the  beginning  had  16  per  cent,  at  the  end 
of  two  years.  The  all-important  question  with  the 
alternating  station  is  the  fact  that  as  yet  they  have 
not  been  able  to  manufacture  converters  without 
these  losses.  I  would  like  to  hear  the  experience 
of  other  members  who  have  investigated  this  ques- 
tion. 


American   Street  Railway   Association. 

The  local  committee  having  in  charge  ihe  ar- 
rangements for  the  Boston  meeting  of  the  American 
Street  Railway  association  next  month  has  com- 
pleted the  work  of  dividing  the  exhibition  hall  and 
allotting  the  space  to  applicants.  The  floor  plan 
of  the  basement  is  shown  in  Fig.  i  and  that  of  the 
main  floor  in  Fig.  2.  Trucks  and  cars  and  moving 
machinery  will  be  placed  in  the  bascmenl,  and  fa- 
cilities given  exhibitors  to  demonstrate  the  spe- 
cial features  of  their  apparatus.  The  main  en- 
trance to  the  convention  and  exhibition  building 
will  be  closed  up  and  visitors  will  enter  at  the  end 
of  the  building.  This  plan  is  in  keeping  with  the 
policy  of  the  association  to  give  the  supply  men 
every  possible  opportunity  to  display  their  goods. 
It  will  be  necessary  for  members  in  proceeding  to 
the  convention  hall,  which  is  located  on  the  upper 
floor,  to  pass  through  the  main  body  of  the  exhi- 
bition building.  It  will  be  noticed  from  the  dia- 
grams that  plenty  of  space  has  been  devoted  to 
aisles,  so  that  there  will  be  no  crowding,  a^s  has  been 
the  case  in  many  former  exhibitions.  The  exhibit- 
ors and  tl].e  space  allotted  them  are  given  in  the  list 
appended,  and  by  referring  to  the  corresponding 
numbers  on  the  diagram  the  relative  location  of 
each  exhibitor  will  be  seen: 

Basement. 

Square 
Space.  Address.  leet. 

101 420 

102  McCardell  &  Co..  Trenton,  N.  J 220 

103  Rocliester    Car    Wheel    Works 600 

104  New  York  Car  Wheel  Works.  Buffalo,  N.  Y         400 

105  Taunton      Locomotive      Manufacturing     company, 

Taunton,  Mass , r.450 


The  police  board  of  Buffalo  is  putting  in  a  tele- 
phone exchange  for  its  own  use,  including  155  trans- 
mitters furnished  by  the  Pennsylvania  Electric  com- 
pany, and  155  receivers,  12  adjustable  desk  sets  and 
13  desks  sets  for  the  station  house,  furnished  by  the 
Wilhelm  Telephone  company  of  Buffalo. 


218 

2ig 

220 
221 
222 
.223 
224 
225 
22O 
227 
228 

22g 

230 

231  A 
B 

232 
233 
234 
235 
236 


2.W 
240 

241 
242 
243 
244 
245 
246 

247 
248 
249 
250 
251 
252 

254 

255 

256 

257 
258 


Westinuhouse    Electric    and    Manufacturiott    com- 
pany, Pitisbiirt; .....,, 

i3ure:iu  of  IiiroirnatioD,  Bosloo,  Mass 

Harold  F.  Brown.  New  York : 

F.  H.  Newconib.  Brooklyn,  N.  Y , 

W,  F.  Van  Dorn  coiiipaiiy.  Chicago,  111....  

Falk  Manufactnnne  company.  Milwaukee,  Wis 

Frederick  C,  Mc Lewis.  New  York 

Beverly  Machine  Woiks.  Beverly,  Mass 

Boardinan  Tucker  company.  Boston.  Mass 

Stanley  &  Miles.  Wliiiman,  Mass 

J.  T.  McRoy,  ChicaEO.  Ill 

Standard  Underground  Cable  company,  New  York.. 

Pierson  jack  company.  Bosron,  Mass . 

Wagner  Electric  Manufacturtne  company,  St.  Louis 
E.  F.  Dewitte  &  Co..  Lansingburg.  N.  Y 


Street  Railway  Review,  Chicaeo.  Ill 

Sireet  Railway  Journal.  New  York.  N.  Y 

Railwjiy  World,  London.  Eng 

Electrical  Review  Publishing  company.  New  York.. 

Ornainile  Veneer  company.  N<-w  York 

Pennsylvania  Steel  company.  Boston,  Mass 

Weber  Railway  Joint  Manufacturing  company.  New 

York 

The  Adams  &  Westlake  company.  Chicago 

Bibber- White  company.  Boston.  Mass 

C.  F.  Orr  &Co,  Chicago,  111 


William  F.  Ellis,  Boston.  Mass ^.. 

Pettingell.  Andrews  i  Co  .  Boston.  Mass 

General  Electric  company.  Schenectady 

The  Consolidated  Car  Fender  company.  Providence, 

R.I 

Chrisiensen  Engineering  company.  Milwaukee. Wis. 
BarbourStockwell  company.  Cambridgeoort,  Mass. 

Billings  &  Spencer  company.  Hartford,  Conn 

Sherburne  i;  Co.,  Boston,  Mass , 

Williatn  Wharton.  Jr,.  ISi  Co.,  Philadelphia.  Pa 

See  250. 
See  250. 
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497 
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The  Cleveland  Frog  and  Crossing  company,  Cleve- 
land. O 

Cambria  Iron  company,  New  York 

American  Rail  Joint  Manufactuting  cotnpany.  Cleve- 
land. O 
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Laconia  Car  company,  Boston,  Mass 

Peckham  Truck  company.  New  York  ...    

Barney  S:  Smith  Car  company.  Dayton.  Ohio. 
Briggs  Carriage  company.  Amesbury,  Mass... 

James  L.  Kimball.  Boston 

Graham  Equipment  company.  Boston 

Wells  &  French  company,  Chicago 


—  ALLOTMENT    OF    SPACE    FOR    HEAVY    MACHINERY    IN    BASEMENT. 

S19 

1,500 

429 

360 


259 


S74 


McGuire  Manufacturing  company,  Chicago 

J  G.  Brill  company.  Philadelphia.  Pa     

Walker  company.  Cleveland,  Ohio 

Taylor  E!e:iric  Truck  company,  Troy.  N.  Y 

Pennsylvania  Car  Wheel  company.  Pittsburg,  Pa., 


4U 
346 
550 
550 
920 
1,248 
1.450 
853 
420 


Hampden  Corundum  Wheel  company,  Brightwood, 
Mass 

Springfield  Manufacturing  company,  Bridgeport, 
Conn 


Baliimore  Car   Wheel    company,  Fulton  Junction. 
Baltimore,  Md   

Walker  company,  Cleveland,  Ohio.     (See  121.) 

Johnson  company,  Lorain.  Ohio 


300 
210 
320 


660 
630 


Van  Wagoner   &  Williams    Hardware    company, 

Cleveland.  O 

International  Register  company,  Chicago,  111 

Frank  Ridion  company,  Boston.  Mass 

R,  D,  Nuttail  company,  Allegheny,  Pa 

John  Stephenson  company.  New  York 

General  Electric  company.     (See  245,) 
265  A    Consolidated  Car  Heating  company,  Albany,  N.  Y.. 
265E     Heyward  Bros.iS:  Wakefield  company.  Boston,  Mass. 
C     Boston  Ariificial  Leather  company,  Boston,  Mass. .. 

Burdett  &  Johnson,  Boston iSo 

(With  24-foot  counter)       128 

Crosby  Steam    Gage  and  Valve    company.    Boston, 

Mass.    icx) 

R.  Woodman  Manufacturing  and  Supply  company, 

Boston,  Mass 

270     "The  Columbia  Machine  Works,  Brooklyn.  N.  Y 

Charles  ScoitSpring  company.  Philadelphia.  Pa... 

Pratt  &  Letch  worth  company,  Buffalo,  N,  Y ... 

E.  T.  Barrows  company,  Portland,  Me 150 

Elmer  Morris,  New  York,  N.  Y 1,080 

Meaker  Manufacturing  company,  North  Chicago. III.      200 

, 150 

Sterling  Supply  and  Manufacturing   company,  New 

York 400 

William  Tauss  Rail  Joint,  Chicago,  III 100 
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263 
264 


266 


268 
269 


271 
272 
273 
274 

275 
276 

V7 


200 
200 
200 


100 
100 
210 
210 


John  F.  Ohmer,  Dayton,  O  100 

J.  A.  Lakin  &  Co.,  Westfield,  Mass 150 
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211 
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Samson  Cordage  Works,  Boston 

Ohio  Brass  company,  Mansfield,  O 

New  Haven  Car  Register  company.  New  Haven  ..    . 

Corning  Brake   Shoe  company.    New  York.    > 

Ash  ton  \'alve  company.  Boston.  Mass 

Ham  Sand  Box  company.  Troy.  N.  Y 

Wadsv/orth  Howland  A  Co.,  Boston,   Mass 

American  Mason  Safety  Tread  company,  Boston 

C.  W,  Trainer  Manufacturing  company.  Boston 

Creagbead  Engineering  company.  Cincinnati,  O 

A.  O.  Norton,  Boston         

Forsyth  Brothers  company,  Chicago,  111 

American  Railway  Suppjy  company.  New  York 

Adam  Cook's  Sons,  New  York. ...    

Pantasote  company.  New  York 

Thayer  &  Co.,  Inc..  Boston  Mass 

Albert  &  J.  M.   Anderson  Manufacturing  company, 

South  Boston,  Mass 

H.  W.  Johns  Manufacturing  company.  New,  York.  . 


100 
100 
300 
250 


100 
100 
100 


264 
350 


240 

300 


278 
279 
280 
28 1 

282 

As  already  announced,  Secretary  Penington  has 
completed  the  programme,  and  it  is  now  in  the 
hands  of  the  printer.  The  design  is  artistic  and 
appropriate.  A  picture  of  Bunker  Hill  monument 
graces  the  title  page  and  the  American  flag  in  col- 
ors adorns  the  cover.  The  arrangement  of  the 
programme  is  convenient  and  attractive.  Special 
attention  is  directed  to  the  exhibits,  and  the  mem- 
bers are  requested  to  show  their  appreciation  of  the 
time,  thought  and  money  expended  by  the  supply 
men  in  making  a  creditable  and  attractive  display. 

The  ladies'  committee,  composed  of  wives  of  the 
street-railway  men  of  Boston,  who  will  entertain 
the  visiting  ladies,  has  been  completed.  It  is  com- 
posed  of   Mesdames  John   Graham,    E.    C.    Foster, 

A.  A.  Glasier,  E.  P.  Shaw,  J.  H.  Goodspeed.  R.  A. 
Goff,  W.  W.  Sargent,  A.  B.  Bruce,  C.  H.   Barnes, 

B.  J.  Weeks    and  C.  H.  Wilson. 


A  telephone  line  is  about  to  be  constructed  be- 
tween Truro,  la.,  and  St.  Charles. 
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We  notice — and  it  is  an  interesting  fact — that 
some  of  our  English  technical  contemporaries  are 
zealous  exponents  of  everything  English  with  the 
one  exception  of  English  grammar.  As  the  late 
Mr.  A.  Ward  would  say.  Why  is  this  thus? 
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turers  will  be  particularly  interested  in  this  exposi- 
tion, as  it  will  give  them  an  excellent  opportunity 
to  place  their  wares  in  comparison  with  those  of 
other  countries  with  which  they  hope  to  compete. 
Industrial  expansion  cannot  fail  to  prove  beneficial 
to  American  electrical  interests. 


A  man  who  manages  an  open-air  place  of  enter- 
tainment on  the  West  Side  has  made  a  complaint 
to  the  commissioner  of  public  works  of  Chicago 
to  the  effect  that  the  fees  for  the  city  inspection  of 
his  electrical  plant  amount  to  ?200,  and  that  the 
sum  is  excessive.  The  regular  schedule  of  charges 
includes  items  of  10  cents  for  each  connected  incan- 
descent lamp  inspected,  one  dollar  for  each  arc 
lamp  and  one  dollar  for  each  horse  power  of  elec- 
trical machinery.  These  fees  are  for  the  initial  in- 
spection; for  each  re-inspection  one-half  of  the  first 
fee  is  charged.  It  is  reported  that  the  commissioner, 
in  placating  the  complainant,  said  that  the  ordinance 
was  passed  when  there  were  not  so  many  electric 
lights  as  at  present.  To  be  entirely  candid,  he 
might  have  added  that  the  whole  matter  was  up 
for  consideration  as  late  as  last  January,  when  the 
Department  of  Electricity  was  created.  The  ordi- 
nance establishing  the  new  department  contained 
a  detailed  list  of  the  fees  to  be  charged  for  electrical 
inspection,  and  the  text  was  printed  in  full  in  this 
journal  while  the  ordinance  was  pending  in  the 
City  Council.  At  that  tinie  the  Western  Electrician 
called  attention  editorially  to  the  fact  that  the  ordi- 
nance related  principally  to  electrical  inspection, 
and  there  was  time  for  an  effort  to  have  been  made 
to  secure  a  lower  scale  of  fees.  But  no  such  effort 
was  made,  and  the  ordinance  became  a  law  with  the 
old  schedule  of  fees. 

It  is  true  that  the  city's  charges  for  inspection  are 
30  per  cent,  higher  than  would  be  necessary  to  make 
the  bureau  of  inspection  merely  self-sustaining;  but 
it  is  a  great  exaggeration  to  say,  as  the  Chicago 
Record  did  in  mentioning  the  West  Sider's  com- 
plaint, that  "last  year  the  fees  form  the  inspection 
of  electric  lights  paid  into  the  city  treasury 
amounted  to  $So,ooo."  The  annual  report  of  City 
Electrician  EUicott  for  the  ye^ar  1S97  shows  that 
the  total  receipts  of  electrical  inspections  for  that 
year  were  $16,248.52.  The  total  expense  of  making 
the  inspections  v^as  $10,910.18. 


Boston  is  enteitaining  eminent  scientists  this 
week,  and  the  good  people  of  that  city  are  exceed- 
ingly happy  over  the  honor  conferred  upon  them. 
Next  month  the  American  Street  Railway  association 
will  invade  the  sacred  precincts  of  the  Hub  and 
exchange  views  upon  purely  commercial  matters  with 
the  local  capitalists  who  are  interested  in  electric 
railways.  Following  this  will  be  the  annual  indus- 
trial exhibition  in  Mechanics'  Institute.  Who  says 
Boston  is  not  up-to-date? 


The  Paris  exposition,  like  all  modern  exhibitions, 
will  devote  considerable  attention  to  electrical  ap- 
paratus. The  classification  of  exhibits  of  this  kind 
is  reproduced  in  another  column  this  week,  from  the 
official  announcement  of  the  commissioner-general 
of  the  United  States.    American  electrical  manufac- 


By  effecting  a  consolidation  of  the  smaller  electric- 
lighting  companies  of  Chicago  under  one  manage- 
ment in  the  Commonwealth  Electric  company,  Presi- 
dent Insull  has  not  only  assured  harmonious  rela- 
tions between  the  Chicago  Edison  company  and  the 
several  properties  represented  in  the  new  corpora- 
tion, but  he  has  made  it  possible  to  put  into  practice 
in  the  outlying  districts"  of  Chicago  the  same  prin- 
ciples of  concentration  and  unification  that  have 
proved  so  successful  in  the  Chicago  Edison  company. 
While  the  properties  now  combined  in  the  new  cor- 
poration were  being  operated  independently  the 
business  became  greatly  demoralized,  especially  upon 
the  South  Side,  and  not  only  were  the  plants  run  at 
a  loss  to  the  owners  by  reason  of  the  fierce  competi- 
tion that  existed  for  a  protracted  period,  but  the 
service  degenerated  and  the  industry  suffered  in  con- 
sequence of  these  conditions.  It  is  now  proposed  to 
conduct  the  several  plants  upon  an  economical  basis 
consistent  with  efficient  service.  Probably  several  of 
the  old  stations  will  be  shut  down  and  the  territory 
divided  into  new  districts;  eventually  the  entire  sys- 
tem is  to  be  reorganized  and  rearranged,  modern 
methods  of  generation  and  distribution  introduced 
and  the  general  eiificiency  considerably  raised,  while 
the  operating  expenses  will  undoubtedly  be  de- 
.  creased.  The  experience  thus  far  gained,  even  with 
the  present  facilities,  shows  that  many  economies  can 
be  introduced.  The  policy  of  the  management  is 
indicated  by  President  Insull  in  his  statement  of  the 
condition  of  the  property.  He  mentions  the  fact 
that  an  extremely  favorable  operating  contract  for 
the  period  of  the  life  of  the  bonds,  45  years,  has 
been  formally  executed  between  the  Chicago  Edison 
company  and  the  Commonwealth  company,  giving 
the  latter  the  right  to  call  upon  the  Edison  com- 
pany to  supply  current  to  feed  the  Commonwealth 
company's  system  at  a  very  low  cost  of  production, 
and  then  he  adds: 

It  will  probably  be  the  policy  of  the  Common- 
wealth company  to  take  advantage  of  this  contract 
whenever  the  demand  on  it  for  current  shall  ex- 
ceed the  present  capacity  of  the  Commonwealth  com- 
pany's plants,  and    if   it    shall  be  found  cheaper    to 
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abandon  these  plants  eventually  for  generating  pur- 
poses and  take  current  entirely  from  the  Edison 
company,  the  Commonwealth  company  will  have  the 
contract  right  to  pursue  that  course.  In  that  event 
it  would  probably  maintain  in  its  own  territory  only 
a  portion  of  its  present  plants  for  use  in  connection 
with  transforming  the  current  to  the  pressure  neces- 
sary for  delivery  over  its  own  system. 

In  other  words,  provision  is  made  for  a  still  closer 
relationship  with  the  Edison  company,  should  such 
a  plan  be  deemed  advisable.     It  is  plainly  the  in-  ; 
tention  of  the  controlling  spirits  to  have  the  Chicago  ' 
Edison   company  furnish  current  for  a  portion  of  j 
the  outside  district  through  the  Cosmopolitan  com- 
pany,  and  should  the  arrangement  prove   satisfac- 
tory  this    scheme    may    be   extended    indefinitely. 
Neither  company,   however,   is    committed    to  any  1 
fixed  policy,  and  the  management  of  both  is  given 
absolute  authority  to  work  out  a  system  that  shall  be 
satisfactory  and  economical  to  all  concerned.     The 
development  of  the  plans  of  the  combination  will  be 
followed  with  a  good  deal  of  interest,  as  the  territory 
covered  is  not  only  very  large  and  the  property  very 
valuable,  but  the  possibilities  presented  are  unusually 
promising. 


The  inquiry  of  the  parliamentary  committee  into 
the  telephone  service  of  Great  Britain  has  been  con- 
cluded and  the  report  has   been  prepared,  but  the 
formal   document   has    not  yet    been    given   to   the 
public.    The  findings  of  the  committee  have   been 
ascertained,  however,  and  they  are  now  under  dis- 
cussion in  the  daily  and  technical  press  of  England. 
The  committee  decided  practically  unanimously  that 
the  telephone  service  is  not  at  present  of  general 
benefit,  either  in  the  United  Kingdom  at  large  or  in 
those  limited  portions  of  it  where  exchange  areas 
exist.     Thus  the   tendency  of  the  present   arrange- 
nient  of  having  the  trunk  lines  in  the  hands  of  the 
Postoffice  is   considered  inequitable.    It   was  found 
that  one  tendency  of  this  system  was  to  Hmit  the 
use  of  the   telephone   service,   especially  the   trunk 
lines   of    the    government,  to  the    company's  sub- 
scribers, although  the  system  had  been  established 
and  was  maintained  at  the  expense  of  the  taxpayers. 
In  other  words  the  lines  are  engineered  and  erected 
out  of  public  funds,  and  only  a  limited  number  of 
taxpayers,  who  also  subscribe  to  the  National  Tele- 
phone company,  are  able  to  get  any  benefit  from 
the   expenditure.     The  second  finding  was  in  rela- 
tion to  the  authority  of  the  Postoffice  to  compete 
in  any  area,  either  itself  or  by  means  of  licensees. 
On  this  point  the  contradictory  evidence  given  by 
the  company's  officials  and  by  the  government's  rep- 
resentatives had  to  be  considered  by  the  committee. 
The  committee  finally  decided  unanimously  that  the 
Postoffice  has  a  right  to  compete,  and  it  added  that 
competition  of  some  sort  was  both  expedient  and 
necessary,  provided  certain  precautions  are  adopted. 
It  is  pointed  out  that  this  competition  will  tend  to 
extend  and  popularize  the  service  and  avoid  a  dan- 
ger, which  is  by  no  means  remote  if  no  alternative 
system  is  in  operation,  that  a  purchase  of  the  com- 
pany's   undertaking   at    an    inflated    price    may    be 
forced  on  the  government  at  the  expiration  of  the 
period   of  the  present  license.     The   reservation  is 
made,  however,  that  the  licenses  of  both  the  com- 
pany and  any  municipality  should  lapse  together,  so 
that  the  Postoffice  may  have  the  opportunity  of  ac- 
quiring all  telephone  systems  if  it  should  choose  in 
1911.  The  committee  insists  in  granting  new  licenses 
to  municipalities  upon  other  conditions,  such  as  a 
complete  metallic  circuit,   the  payment  of  a   10  per 
cent,  royalty  to  the  Postoffice,  the  prohibition  of  any 
desire  to  carry  on  the  service  at  a  profit  with  a  view 
to   lightening   the  burden  of  local   taxation.     It  is 
contended  also  that  a  minimum  rate  should  be  im- 
posed to  protect  the  Postoffice  against  a  reduction 
of  rates  to  a  point  which   would  involve  an  unre- 
munerative  service  after  191 1. 

Although  the  conditions  prevailing  in  Great 
Britain  are  entirely  different  from  those  that  obtain 
in  this  country,  the  result  of  this  investigation  is 
important.  It  establishes  the  fact  that  competition 
is  "deemed  desirable  in  England,  as  it  is  known  to 
have  proved  advantageous  in  other  European  coun- 
tries. The  National  company's  franchise  expires  in 
1911,  and  it  is  believed  an  effort  will  be  made  to 
force  the  government  to  purchase  the  property  or 
renew  the  privileges  under  equally  favorable  terms 
to  the  company.  However,  the  English  people  have 
grown  tired  of  the  monopoly  just  the  same  as 
Americans,  and  the  tendency  toward  a  new  order  is 
plainly  marked. 
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Commonwealth  Electric  Company. 

The  Commonwealth  Electric  company  of  Chicago 
is  now  fairly  launched.  All  the  preliminary  arrange- 
ments for  the  consolidation  and  absorption  of  the 
central-station  systems  of  Chicago  outside  of  the 
territory  occupied  by  the  Chicago  Edison  company 
iiax'C  been  perfected  and  a  working  arrangement 
made  with  the  Edison  interests;  the  securities  of  the 
new  company  have  been  satisfactorily  placed  and 
I  lie  permanent  organization  has  been  effected  by  the 
election  of  the  following-named  officers  on  Monday 
afternoon:  President,  Samuel  InsuU;  vice-president. 
Robert  T.  Lincoln;  secretary  and  treasurer,  Frank 
S.  Gorton;  comptroller,  Walter  M.  Anthony;  gen- 
eral superintendent,  Louis  A.  Ferguson;  directors, 
Edward  L.  Brewster,  Joseph  Leiter,  John  J.  Mitchell, 
Sutnuel  InsuU  and  Robert  T.  Lincoln.  These  gen- 
tlemen occupy  similar  positions  with  the  Chicago 
Edison  company. 

.\  very  favorable  arrangement  has  ijeen  made  be- 
tween the  two  corporations,  under  the  terms  of  which 
ihc  Chicago  Edison  company  will  continue  to  oc- 
cupy the  downtown  business  district  and  the  terri- 
ti  ry  immediately  bordering  upon  it,  while  the  Com- 
i:it)nwealth  company  will  care  for  the  district  north 
111  North  avenue,  west  of  Ashland  boulevard  and 
>outh  of  Thirty-ninth  street.  It  is  estimated  that  the 
lopulation  of  the  outside  district  is  750,000.  The 
territory  served  by  the  combined  Edison  and  Com- 
monwealth interests  is  33  miles  long,  eight  miles 
\\  ide  and  extends  from  South  Evanston  on  the  north 
til  a  point  just  across  the  Indiana  line  on  the  south. 
I  Ills  combination  of  interests  represents  a  cash  in- 
\  LStment  of  upwards  of  $12,000,000  in  the  electric- 
lighting  business  of  Chicago  and  its  suburbs. 

The  new  corporation  was  formed  to  operate  under 
the  50-year  franchise  known  as  the  Commonwealth 
ordinance,  and  the  following  properties  were  ac- 
Muired:  On  the  South  Side,  People's  Electric  Light 
and  Motor-power  company.  Mutual  Electric  Light 
Li-^mpany,  Hyde  Park  Thomson-Houston  Light 
company,  Hyde  Park  Electric  Light  and  Power 
company,  Englewood  Electric  Light  company,  Peo- 
ple's Light  and  Power  company;  on  the  West  Side, 
\\'est  Chicago  Light  and  Power  company,  and  on 
the  North  Side,  Western  Light  and  Power  company 
and  Edgewater  Light  company.  In  addition  to 
these  equipments  the  following-named  franchises 
were  secured:  Garfield  Electric  Lighting  company 
on  the  West  Side;  Western  Electric  company  on 
ilic  South  Side;  Fort  Wayne-Jenney  Electric  com- 
pany, Lake  Electric  Lighting  company  and  Town 
of  Lake  Electric  Lighting  company  in  the  Town  of 
Lake;  Lake  View  Electric  Light  company  in  the  city 
of  Lake  View.  The  cost  of  these  stations,  franchises, 
etc.,  amounted  to  $2,600,000.  They  have  all  been 
formally  transferred  to  the  new  corporation  and  will 
liereafter  be  operated  under  one  management.  This 
will  result  in  a  considerable  saving,  as  it  will  reduce 
the  operating  forces  needed  and  the  number  of 
plants  and  separate  organizations.  In  the  official 
prospectus  it  is  asserted  that  "although  the  advan- 
tages of  consolidated  management  have  hardly  been 
demonstrated,  the  annual  net  earnings  on  the  basis 
of  the  business  for  the  month  of  July  are  more 
than  sufficient  to  pay  all  fixed  charges.  It  is  esti- 
mated by  the  president  that  there  will  be  a  gradual 
and  steady  increase  in  both  gross  and  net  earnings." 
The  company  has  issued  bonds  amounting  to 
$2,150,000,  all  of  which  have  been  disposed  of.  Of 
this  amount,  bonds  for  $150,000  are  held  in  escrow 
by  the  Northern  Trust  company  for  the  retirement 
of  $50,000  outstanding  bonds  of  the  Hyde  Park 
Thomson-Houston  Electric  Light  company  and 
$100,000  outstanding  bonds  of  the  Hyde  Park  Electric 
Light  and  Power  company,  for  the  purchase  or  ex- 
change of  which  arrangements  are  now  pending.  The 
bonds  are  secured  by  a  deed  of  trust  by  way  of  mort- 
gage, covering  the  entire  property,  rights,  privileges 
and  licenses  of  t'ne  Commonw-ealth  Electric  com- 
pany, to  the  Northern  Trust  company  of  Chicago. 
After  the  retirement  of  the  $150,000  outstanding 
bonds  just  referred  to,  the  mortgage  will  be  a  firs". 
lien  on  all  property  and  rights  of  the  Commonwealth 
company.  Under  the  restrictions  in  the  mortgage, 
further  bonds  to  the  amount  of  $350,000  can  be  is- 
sued only  for  the  acquisition  of  new  property  to 
form  a  part  of  the  company's  permanent  investment; 
and  additional  bonds  in  e.xcess  of  $2,500,000  can  only 
be  issued  for  75  per  cent,  of  expenditures  for  the 
further  acquisition  of  new  property  of  like  character. 
The  mortgage  requires  the  company  to  invest  all 
its  surplus  earnings  over  fixed  charges  for  a  period 
of  five  years  from  the  date  of  the  mortgage  in  ac- 
quiring such  property.  After  the  expiration  of  this 
period  a  depreciation  reserve  fund  is  provided  for, 
requiring  the  company  thereafter  to  add  to  its  per- 
manent investment  at  least  $17,000  per  annum  for 
each  $1,000,000  par  value  of  outstanding  bonds.  The 
amount  of  such  reserve  fund  cannot  be  included  as 
a  basis  for  the  issue  of  additional  bonds. 

The  entire  available  issue  of  $2,000,000  was  taken 
by  a  syndicate  formed  by  Edward  L.  Brewster  & 
Co.  and  N.  W.  Harris  &  Co.  The  London  Scot- 
tish-American Trust  company  subscribed  for  $500.- 
000  through  its  agents  in  this  country,  Aldis,  Aldis. 
Northcote  &  Watson,  and  another  block  of  $.^00,000 
has  been  practically  sold,  although  the  transfer  has 
not  yet  been  completed.  Tlie  members  of  the  syn- 
dicate subscribed  for  $700,000  for  permanent  invest- 
ment and  the  remaining  $500,000  is  now  placed  on 
the  market  by  N.  W.  Harris  &  Co.  It  is  under- 
stood that  the  bonds  were  placed  on  the  market 
at  97%.    This  favorable  consideration  of  the  propo- 
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sition  was  due  doubtless  to  the  harmonious  relations 
between  the  Commonwealth  and  Edison  companies. 
An  operating  contract  for  the  period  of  the  life  of 
the  bonds  has  been  formally  executed  between  the 
two  companies,  giving-  the  Commonwealth  the  right 
to  call  upon  the  Edison  company  to  supply  all  the 
current  necessary  to  feed  the  Commonwealth  com- 
pany's system  at  a  very  low  cost  of  production.  This 
contract  provides  that  if  at  any  time  the  interest  on 
the  Commonwealth  bonds  should  be  unpaid,  all 
moneys  accruing  to  the  Edison  company  under  the 
contract,  pending  such  default  shall  be  paid  to  the 
trustee  to  be  used  in  paying  matured  interest  cou- 
pons, the  Edison  company  allowing  the  payment 
of  interest  by  the  Commonwealth  company  in  pref- 
erence to  its  own  claims.  It  will  thus  be  seen  that 
the  Edison  company  practically  stands  sponsor  for 
the  payment  to  the  extent  of  moneys  accruing  to  it 
under  the  operating  contract  of  the  interest  on  the 
bonds  of  the  Commonwealth   company. 

President  InsuU  has  prepared  a  statement  showing 
the  condition  of  the  property  of  the  new  corporation, 
in  which  he  says: 

The  gross  earniogs  of  the  various  systems  now  owned  by  tlie 
Commonwealth  company  for  the  year  1897  were  approximately 
S333-000.  The  net  earnings  for  tfiat  period  were  §75,700.  Nine 
different  stations  were  being  operated  and  llieir  separate  systems 
of  conductors  maintained,  so  that  the  economical  production  of 
electric  current  was  impossible.  On  April  i,  1898,  the  Common- 
wealth Electric  company  took  over  the  various  properties,  but 
did  not  commence  economizing  in  operating  expenses  until 
about  the  15th  of  May.  since  which  time,  without  any  increase  in 
prices,  the  following  results  have  been  obtained: 
Monthly 

Gross  Monthly  Net  Average 

income.         expenses,       earnings.        per  year. 

May 525,914.40        $19,077.77        $6,836.63        S  82.039.56 

June 27,474.27  18,058.91  9-4I5-36  112.984.32 

July 27,517-31  17.771-28         9.746.03  116.952.36 

The  figures  are  based  upon  the  operation  of  the  plants  without 
the  advantage  of  the  operating  contract  made  with  the  Edison 
company,  [he  advantages  of  which  will  increase  as  the  business 
of  the  Commonwealth  company  is  extended. 

You  will  understand  that  at  the  present  time  the  company  is 
working  under  very  decided  disadvantages,  as  the  reorganiza- 
tion of  the  properties  is  by  no  means  complete.  While  several 
of  the  plants  have  been  consolidated,  the  company  is  still  oper- 
ating with  six  difEerentsysteras  in  the  territory  reached  by  its 
circuits.  The  incandescent  business  has  not  as  yet  been  de- 
veloped at  all  in  the  West  Side  territory  it  proposes  to  occupy, 
but  the  company  is  now  building  an  extensive  system  west  of 
Ashland  boulevard  in  a  locality  which  must  yield  a  considerable 
revenue. 

The  total  fixed  charges  of  the  Commonwealth  company,  under 
a  hond  issue  of  52,000.000  and  including  the  interest  on  the  un- 
derlying bonds,  will  amount  to  $109,000.  The  fact  that  these 
fixed  charges  are  more  than  taken  care  of  on  the  basis  of  such 
annual  net  earnings  as  are  shown  in  June  and  July,  is.  I  con- 
sider, an  extremely  favorable  showing,  especially  as  the  months 
of  June  and  Julycontain  the  shortest  nights  in  the  year  and  are, 
therefore,  the  most  unfavorable  months  for  the  electric  lighting 
business.  It  is  a  conservative  estimate  that  the  net  earnings  be- 
fore the  lapse  of  a  year's  operation  of  the  consolidated  proper- 
ties will  be  at  the  rate  of  $140,000  per  annum. 

In  financial  as  well  as  in  electrical  circles  the  suc- 
cessful completion  of  this  arrangement  between  the 
Commonwealth  and  Edison  properties  in  Chicago  is 
regarded  as  one  of  the  most  important  transactions 
in  the  electric-lighting  interests  of  the  country. 
President  InsuU  has  devoted  much  time  and  atten- 
tion to  the  details  of  the  undertaking,  and  the  suc- 
cessful outcome  of  the  negotiations  is  due  largely 
to  his  untiring  efforts. 


Ohio  Electric  Light  Association. 

There  was  a  full  attendance  and  much  interest  in 
the  fourth  annual  meeting  of  the  Ohio  Electric  Light 
association,  held  in  the  West  House.  Sandusky,  on 
Thursday  and  Friday  of  last  week.  The  programme, 
given  two  weeks  ago  in  the  Western  Electrician,  was 
adhered  to,  and  it  was  declared  on  all  hand?:  that  the 
convention  was  the  most  interesting  and  best  at- 
tended yet  held  by  the  association.  The  entertain- 
ment features  were  excellent,  and  the  efforts  of  the 
gentlemen  in  charge  of  them  were  highly  apereciated. 

In  his  address  the  retiring  president  of  the  asso- 
ciation. Mr.  H.  K.  Wood  of  Piqua,  O.,  recalled  the 
fact  that  he  attended  the  first  meeting  to  form  a 
state  association  in  Pennsylvania,  back  in  the  spring 
of  1S85.  when  there  were  probably  not  more  than 
five  stations  in  Ohio  selling  incandescent  Ught.  At 
that  time.  Mr.  Wood  said,  he  had  the  pleasure  of 
meeting  Mr.  John  I.  Beggs.  who  was  then  manager 
of  the  "model  Harrisburg  plant."  Mr.  Wood  briefly 
referred  to  the  municipal-ownership  question,  to 
the  need  of  vigilance  and  co-operation  and  to  the 
promising  outlook  for  business.  He  showed  by  a 
little  table  that  the  association  had  grown  from  37 
members  in  1895  to  61  members  on  x\ugust  17,  189S. 

Papers  and  addresses  were  read  or  delivered  a^^ 
follows:  "The  Meter's  Relation  to  the  Dividend," 
by  Caryl  D.  Haskins  of  Boston;  "Positive  and 
Negative  Economies  in  Small  Central  Stations." 
by  Professor  E.  P.  Roberts  of  Cleveland:  "Long- 
distance Transmission  of  Power."  by  E.  J._  Berg 
of  Schenectady;  "Some  Suggestions  Relative  to 
Determining  the  Cost  of  Electrical  Supply."  by  M. 
E.  Turner  of  Cleveland;  "Comparative  Commercial 
Qualities  of  Old  and  Modern  Transformers  as  Ap- 
plied to  an  Exchange."  by  J.  H.  Perkins  of  St. 
Louis.  There  was  also  a  question-box,  and  much 
advantageous    discussion   resulted. 

Officers  were  selected  as  follows: 

President — Emil    G.    Schmidt.    Sandusky.    O. 

Vice-president — B.    P.    Holmes.   Youngs' own.    O. 

Secretary  and  treasurer — Samuel  Scovil.  Cleve- 
land.  O. 

Executive   committee — II.   K.    Wood.    Piqua.    O.: 
B.  P.  Foster,  Norwalk.   O.:   George  Matt.   Lancas- 
ter, O.;  E.  H.  McKnight.  Middletown.  O.:  S.  Grif- 
fin. Lorain,  O. 
Finance  com jnittee— Albert  Thomas.  Dayton.  Q.; 
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Thomas    Espy.     Kenton,    O,;  John   E.   Townsend. 
Lima,   O, 
The  association  will  meet  in  Cleveland  next  year. 

Electricity  at  the  Paris  Exposition. 

It  is  proposed  to  have  a  creditable  representation 
of  electrical  industries  at  the  Paris  exhibition  of 
1900.  Mr.  Peck,  the  recently  appointed  commis- 
sioner-generrtl  for  the  United  States,  has  published 
the  rules  and  general  classification  of  the  exposition 
for  the  information  and  guidance  of  Americans. 
Under  the  rules  it  is  provided  that  exhibits  shall  be 
divided  into  18  groups.  Machinery  and  Processes 
of  Mechanism  are  included  in  Group  IV.,  but  a 
separate  classification  of  Electricity  is  made  in 
Group   V.   a.s  follows: 

Class  23. 
Machhies  and  Appliances  for  Producing  and  Utiliz- 
ing Electricity, 

Dynamos  of  direct  and  alternating  currents;  constant  or  vary- 
ing quantity. 

Transmission  of  electrical  energy.  Electric  mctors:  direct 
constant  current,  alternating  currents. 

Transportation  by  electricity:  electric  eDcines,  electric  tram- 
ways. 

Regulation  of  the  electric  currents;  dynamos  for  alternatioe 
currents.  " 

Appliances  of  electricity  in  mechanics:  elevators,  cranes. 
windlasses,  capstans,  magnetic  warping,  swing  bridges,  trolleys 
etc. 

Safety  and  registering  machines. 

Class  24. 
Elect  ro-chemist  ry . 

Electric  batteries. 

Accumulators. 

General  processes  of  electro-plating.  Electro-metallic  prepa- 
rations. '^ 

Refining  of  metals  and  their  alloys. 

Appliances  of  electricity  tc  industrial  chemistry:  bleaching 
disiDfecUon  of  drains,  manufacture  of  soda,  chlorine  chlorate 
of  potash,  etc. 

Class  25, 
Electric  Lighting-. 
Systems  of  direct  and  alternating  currents. 
Arc  lamps.     Indicators.     Carbons. 
Incandescent  lamps. 

Fittings    for    private    houses,   studios,    factories    and    public 
buildings. 
General  depots  of  electricity. 

Appliances  for  lighthouses,  military  purposes,  navigation 
public  works.  ' 

Safety  appliances  and  registering  meters. 

Photometry.     Apparatus  for  determining  power  and  distribu- 
tion of  electric  light. 
Material  for  ornamental  electric  lighting  withchandeliers,  etc 
Class  26. 
Electric    Telegraphy  and   Telephones.. 

Telegraph  apparatus:  transmitting  and  receiving  apparatus 

Various  apparatus  and  appliances. 

Apparatus  for  simultaneous  transmission. 

Special  devices.     Lightning  conductors. 

Transmission  of  words.     Telephones  and  microphones. 

Appliances  and  apparatus  used  in  central  o£Bces-  switch- 
boards. 

Simultaneous  telegraphic  and  telephonic  communications. 

Telegraph  and  telephone  conduits.  Open  air.  underground 
and  submarine  cables. 

Class  27. 

Various  Applications  of  Electricity. 

Scientific  apparatus  and  instruments  for  measuring. 

Electricity  in  surgery,  dentistry  and  therapeutics. 

Electric  clocks. 

Application  of  electricity  to  railways,  mines  and  public  works 
Electric  signals.     Electricity  in  the  ignition  of  explosives, 

Long-dibtance  indicators  and  registering  appliances  for  phe- 
nomena of  various  descriptions. 

Electric  heating  furnaces. 

Electricity  for  soldering  iron,  etc. 

Apparatus  and  appliances  for  heating  by  electricity. 

Electrical  appliances  are  also  included  in  Group 
VI.  under  "Equipment  for  MercantUe  Navigation." 
where  "special  apparatus  tor  producing  and  using 
electricity"  may  be  entered.  Submarine  navigation 
naturally  includes  similar  apparatus.  In  Metal- 
lurgy, Group  XL,  and  Chemical  Industries,  Group 
XIV.,  electricity  forms  an  important  feature. 
Group  XVIIL,  which  comprises  "MUitary  and 
Naval"  exhibits,  has  special  departments  for  elec- 
tricil^y  and  its  applications  in  warfare.  The  tele- 
graph and  telephone  are  particularly  mentioned. 


Two  Presidents  Exchange  Compliments 
over  the  New  French  Cable. 

Felicitations  between  President  McKinley  and 
President  Faure  were  exchanged  on  August  17th 
by  cable,  in  honor  of  the  conclusion  of  the  new 
trans-Atlantic  cable  from  Cape  Cod  to  Havre.  The 
message  of  the  French  president,  who  was  at  Havre, 
was  electricallytransmitted  direct  to  the  White  House 
at  Washington.  The  occasion  was  observed  as  some- 
thing of  a  state  function,  the  French  ambassador, 
the  first  secretary  of  the  French  embassy,  the  acting 
secretary  of  state  and  other  dignitaries  attending 
President  McKinley  at  the  Washington  end  of  the 
line.  The  message  from  M.  Faure  and  Mr.  Mc- 
Kinley's  answer  were  expressed  in  conventional 
phrases. 

The  completion  of  the  line  was  accomplished  in 
midocean,  the  two  cable  ships  approaching  each 
other  from  the  American  and  the  French  sides  of 
the  water  and  linking  together  the  two  ends.  The 
line  is  a  renewal  of  the  old  French  line  running  from 
Cape  Cod,  Mass..  to  Havre.  France.  It  is  said  to 
be  the  longest  cable  line  in  the  world,  the  other  At- 
lantic cables  being  shortened  by  touching  at  Nova 
Scotia.  The  exchange  is  the  second  of  the  kind 
which  has  occurred,  President  Buchanan  and  Queen 
Victoria  having  exchanged  congratulations  on  Au- 
gust 5,  1858,  when  the  first  Atlantic  cable  was  laid. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Evolution  of  the  Line  Signal. 

Bv  .\RTHCR  Vaughn  .Abbott. 
Part  in. 
When  first  used  as  signals,  the  lamps  were  placed 
in  the  local  of  a  relay  actuated  b}-  current  passing 
over  the  hne  to  which  the  signal  was  attached. 
In  the  early  attempts  the  ordinary  telegraph  relay 
was  employed,  armed  with  extra  heavy  platinum 
contacts  to  prevent  burning.  It  seemed  possible  to 
obviate  the  expense  of  installing  and  maintaining 
this  relay  by  an  appropriate  lamp  directly  in  series 
with  the  subscriber's  line,  so  placed  that  the  re- 
moval of  the  telephone  from  its  hook  should  close 


solutely  dust-proof  and  free  from  trunnion  trouble. 
A  general  view  of  this  relay,  which  was  developed 
largely  with  the  assistance  of  Mr.  M.  A.  Edson  of 
the  Chicago  Telephone  company,  is  shown  in  Fig. 
9  and  a  section  in  Fig.  10. 

From  the  latter  illustration  it  will  be  seen  that 
the  front  end  of  the  "lamp  relay.''  as  it  is  termed, 
consisted  of  a  brass  tube  A.  forming  the  lamp 
socket,  carrying  the  screw  at  the  bottom,  supplied 
with  round  glass  cap,  carrying  the  subscriber's 
number.  From  the  rear  of  the  socket  extends  a 
core  B  of  soft  iron  surrounded  by  an  iron  tube  C, 
between  which  the  winding  space  was  obtained.  A 
hemispherical  brass  cap  D  covered  the  end  of  the 


the  service  seemed  equivalent  to  constant  flashing, 
and  ominous  prophecies  were  plenty  as  to  the  short 
life  to  be  expected.  It  was  confidently  asserted 
that  such  small  lamps  would  either  immediately 
burn  out,  or  else  so  rapidi}'  become  dim  as  to  be 
valueless  as  signals.  Some  tests  were  immediately 
instituted  in  the  hope  of  eliciting  information  on 
these  points.  There  was  no  question  but  that  the 
candle  power  of  the  lamps  gradually  declined,  and 
photometric  measurements  showed  that  when  a 
lamp  failed  to  emit  at  least  .05  candle  power,  it  be- 
came of  no  value  as  a  signal. 

To  determine  the  resistance  to  flashing,  a  num- 
ber  of   lamps    were    connected    in    circuit    with    a 
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the  circuit  and  light  the  lamp."  This  experiment  was 
first  tried  in  the  Chicago  express  office  and,  on 
the  whole,  \YOrked  passably  well,  there  being  a 
comparatively  small  mortality  of  lamps  due  to 
short-circuits  and  other  accidents.  A  continuation 
of  this  experiment  was  attempted  in  another  office, 
but  resulted  disastrously,  as  the  lamps  were  burned 
out  so  rapidlj'^  as  to  cause  an  excessive  mainte- 
nance expense.  The  occasion  of  this  failure  is  to 
be  ascribed  to  a  preponderance  of  aerial  lines  in 
the  last  case.  A  wind-cross  occurring  near  the 
office  on  a  long  Hne  would  subject  the  lamp  to  an 
abnormal  voltage  and  either  injure  or  immediately 


■     >i  L^/ 

-  Sk 

^^Jm, 

'1 

i 

^\ 

0, 

i 

"  r 

,T  ■ 

i 

u. 

■  % 

4?- 

X — 

. 

EVOLUTION    OF    THE    LINE    SIGNAL. 

iron  tube,  retained  in  its  place  by  an  appropriate 
set  screw.  The  inside  of  this  cap  was  hollowed  out, 
containing  a  piece  of  sof  ironn,  in  the  form  of  a 
i'rustrum  of  a  cone,  that  constituted  the  armature. 
As  this  piece  of  apparatus  was  set  horizontally  the 
armature  rested  upon  its  edge  in  an  unstable  posi- 
tion, tending  to  settle  backwards  and  rest  against 
the  back  of  the  cap.  The  excitation  of  the  windings 
magnetizes  the  core,  and,  attracting  the  armature, 
draws  it  up  sharply.  A  thin  platinum  spring  placed 
on  the  front  face  of  the  armature  seiwes  to  make 
contact  with  a  corresponding  platinum  point  set  in 
the  center  of  the  core.  As  the  core  is  insulated 
from  ever>-thing  but  one  lamp  wire,  while  the  other 
is  connected  to  the  cap,  the  excitation  of  the  relay 
lights  the  lamp.     By  this  device  a  relay  was  ob- 
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destroy  it.  In  an  express  office,  where  the  lines 
were  chiefly  underground,  little  or  no  trouble  was 
experienced  from  this  cause,  and  in  an  office  in 
St.  Louis,  similarly  equipped  with  lamp  line  signals 
placed  directly  on  the  subscribers  line,  the  use  of 
a  very  hea\'y  filament  lamp  obviated  the  difficultj' 
experienced  with  injury  to  lamps.  But  while 
economy  in  installation  due  to  the  omission  of  the 
relay  is  eminently  desirable,  present  experience  de- 
cidedly indicates  that  the  relay  is  essential  to  the 
successful  lamp  signal. 

For  this  purpose  rather  an  interesting  t>'pe  has 
been  evolved  in  an  attempt  to  consolidate  the  relay, 
lamp  and  socket  into  a  single  piece  of  apparatus 
and  at  once  obtain  a  device  which  should  be  ab- 


tained.  the  moving  parts  oi  which  were  completely 
dust-proof.  All  trunnions  or  hinges  were  obviated, 
and  the  armature  merely  resting  upon  a  sharp  edge 
secures  a  minimum  amount  of  friction.  Notwith- 
standing the  compactness  and  completeness  of  this 
piece  of  apparatus,  it  has  been  found  desirable  to 
disassociate  the  relays  and  lamps,  placing  the 
relays  in  a  case  by  themselves,  away  from  the 
switchboard. 

Probably  the  most  gratifying  feature  in  the  evo- 
lution of  the  line  signal  has  been  the  improvement 
in  the  life  of  miniature  lamps.  When  the  luminous_ 
signal  was  first  proposed  the  question  of  cost  of 
lamp  renewals  was  at  once  raised.  As  each  lamp 
v.as  only  illuminated  for  a  few  seconds  at  a  time. 


clock  pendulum  and  flashed  at  intervals  one  second 
for  nearly  a  month,  with  no  signs  of  serious  injury. 
During  this  test  the  lamps  were  illuminated  more 
than  a  million  times,  so  it  seemed  certain  that  a 
reasonably  long  life  could  be  expected.  Experience 
has  since  shown  this  conclusion  to  be  justified,  for 
in  the  main-office  switchboard  in  Chicago  there 
are  now  lamps  at  work  that  have  been  m  sen-ice 
for  upwards  of  three  years  and  seem  still  to  be  in 
fairly  good  condition.  Observation  has  further 
shown  that  accidental  injuries,  rather  than  old  age, 
is  the  cause  of  most  lamp  failures. 

Much  delay  was  experienced  in  obtaining  the 
first  lot  of  switchboard  lamps,  so  on  reception 
they  were  immediately  placed  in  service  without 
inspection.  The  rapid  failure  of  a  large  number 
of  these  caused  no  small  degree  of  consternation, 
and  it  was  determined  to  initiate  a  systematic  in- 
spection. As  a  result,  all  lamps  are  now  examined 
(i)  mechanically,  to  see  if  they  will  fit  the  sockets; 
(2)  electrically,  to  determine  if  they  have  the  proper 
voltage  and  consume  current  within  the  specified 
limits;  (3)  optically,  to  ascertain  if  they  emit  the 
required  candle  power  and  absorb  the  proper  watts 
per  candle.  Also,  a  certain  number  of  lamps  from 
each  lot  are  placed  on  life  test  and  burned  to  de- 
struction. 

In  Fig.  II  four  curves  are  given  that  .show  at  a 
glance  the  improvement  that  has  taken  place  in 
lamp  life.  The  dotted  lines  are  curves  of  life  and 
candle  power  of  10  samples,  each  of  10  and  20- 
volt  lamps  tested  in  1805.  while  the  full  lines  are 
the  results  from  20  samples  of  10  and  20-volt 
lamps  of  the  present  date.  In  1S9S  only  ::co  hour? 
life  could  be  expected,  while  from  the  latest  tests  the 
20-volt  lamps  show  2.400  hours  life  before  failure, 
and  the  lO-volt  lamps  show  2.^00  hours,  and  are 
still  burning  with  indications  of  considerable  addi- 
tional life. 

In  Fig.  12  is  an  interesting  comparison  of  the 
rate  of  failure  of  sample  lamps  tested  in  1897  and 
at  the  present  time.  Curves  i,  2,  3  and  5  are  for 
^o-volt  lamps  of  different  makers,  while  curve  4  is 
for  four-volt  lamps.  The  ordinates  are  the  num- 
ber of  lamps  on  test  at  the  various  times  represented 
by  the  abscissce  in  hours,  so  that  the  life  of  each 
lamp  is  plainlv  shown.  The  four-volt  lamps  failed 
almost  immediately,  onh-  3-ielding  upwards  of  50 
hours.  The  20-volt  lamps,  curves  i,  1  and  3.  tested 
in  1897.  gave  upwards  of  6co  hours  life  as  an 
average,  those  indicated  by  cur\-e  i  sho'nnng  the 
greatest  uniformity.  In  cur\-e  5  the  results  of  10 
20-volt  lamps  tested  this  spring  are  plotted:  one 
lamp  failed  after  40  hours,  but  the  filament  was 
manifestly  defecti^■e  at  the  start.  Nineteen  lamps 
lasted  over  1.900  hours  and  one  lamp  over  2,500 
hours. 

In  Fig.  13  the  curves  of  lo-volt  lamps  tested  in 
a  similar  manner  are  shown.  These  results  indicate 
a  m.uch  greater  irregularity  for  the  To-volt  lamps. 
The  lamps  of  cun-e  3  make  a  bad  showing,  only 
one  lamp  lasting  over  40  hours:  those  of  cur\-es  i 
rnd  2  are  much  better,  indicating  a  life  of  400 
hours,  but  still  are  much  below  the  life  shown  by 
the  20-volt  lamps.  Cur^-e  4  represents  the  results  of 
tests  upon  20  lo-volt  lamps  recently  manu- 
factured.    This    cur^'e  is  a   straight   line   for  2,500 
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hours,  showing  that  so  far  no  failures  have  oc- 
curred, and  from  the  appearance  of  the  filament,  it 
IS  reasonable  to  expect  several  hundred  hours  more 
life.  ,     . 

In  Fig.  14  some  information  is  plotted  relative 
lo  candle  power,  life  and  voltage  of  20-volt  lamps. 
Curves  I,  2  and  3  show  the  relation  between  the 
life  and  candle  power  of  20-volt  lamps  when  placed 
upon  circuits  of  respectively  21,  20  and  i8'/i  volts. 
The  left-hand  scale  in  candle  power  applies  to  these 
lines.  Curve  No.  4  is  a  life-voltage  curve,  for  which 
the  scale  of  volts  on  the  right-hand  should  be  used. 
For  all  these  curves  the  abscissje  are  in  hours. 
These  lines  strikingly  illustrate  the  relation  between 
life  and  candle  power.  As  switchboard  lamps  are 
usually  supplied  by  to  cells  of  storage  battery,  it  is 
impracticable  to  always  maintain  them  at  precisely 
a  constant  potential,  for  the  pressure  is  likely  to 
vary  one  or  two  volts  from  that  of  full  charge  to 
that  of  discharge,  and  regulating  resistances  are 
more  expensive  than  decreased  lamp  life.  Even 
at  the  highest  pressure,  it  is  interesting  to  note 
that  the  lamps  at  present  show  a  life  of  over  1,400 
hours. 

Lamp  experts  will  at  once  infer  that  improved 
life  is  obtained  by  a  lamp  of  low  efficiency  and  will 
urge  the  cost  of  the  current  as  an  insuperable  ob- 
jection. The  total  cost  of  a  luminous  signal  is  evi- 
dently the  cost  of  the  lamp,  plus  the  cost  of  current 
consumed  during  its  life,  and  it  is  easy  to  show  that 
this  is  a  minimum  when  the  cost  of  the  energy 
consumed  is  equal  to  the  cost  of  the  lamp.  Switch- 
board lamps  now  cost  in  the  neighborhood  of  45 


independent  company  was  questioned  by  the  chief 
nf  police,  who  has  charge  of  localing  the  poles  of 
electric  companies.  This  olTicial  seems  to  be  more 
than  earnest  in  his  advocacy  of  the  Bell  interests; 
in  tact,  his  zeal  has  outrun  his  discretion,  and  his 
actions  on  behalf  of  the  Bell  interests  have  been  se- 
verely criticised, 

Mr.  C.  Skinner,  the  manager  of  the  independent 
interests,  in  a  communication  lo  the  Daily  Record 
of  Sherbrookc,  calls  attention  to  the  course  pursued 
by  the  chief  of  police.  He  charges  that  that  official 
has  attempted  10  keep  the  field  clear  for  the  Bell 
company.  It  is  evident  that  he  has  done  everything 
in  his  power  lo  place  obstacles  in  the  way  of  the 
new  company.  He  has  even  gone  so  far  as  to  re- 
fuse to  communicate  personally  with  the  manager 
of  the  new  company.  It  now  appears  that  his  course 
lias  disgusted  the  people  of  Shcrbrooke,  and  that 
an  investigation  may  be  made  into  the  condition  of 
affairs. 


Illinois  Telephone  Association. 

The  programme  for  the  meeting  of  the  Illinois 
Telephone  association  at  DuQuoin  on  September 
28th  and  29th  has  been  prepared.  It  is  proposed  to 
hold  three  sessions,  the  first  on  the  afternoon  of 
Wednesday,  September  28th,  and  the  others  in  the 
morning  and  afternoon  of  Thursday.  The  banquet 
will  be  held  Wednesday  evening.  There  will  be  an 
exhibition  of  apparatus  in  connection  with  the  meet- 
ing. 

At  the  opening  session  Dr.  Lumpkin  will  make 
an  address,  and  two  papers  will  be  read.     The  title 
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cents  each.  With  a  life  of  say  2,000  hours,  the 
cost  of  energy  is  about  60  cents,  but  it  has  been 
j-hown  that  accidental  causes  tend  to  reduce  the 
actual  life  in  the  switchboard  far  below  that  shown 
by  laboratory  tests,  and  it  is  doubtful  if  the  average 
lamp  lives  for  1,200  hours.  Unless  accidental  de- 
struction can  be  greatly  reduced  below  the  present 
amount,  the  cosL  of  the  lamp  is  now  considerably 
above  the  cost  of  energy  during  its  life  and  a  still 
lower  efficiency  could  profitably  be  employed,  for  it 
must  be  remembered  that  the  thick,  heavy  filament 
in  the  low-efhciency  lamps  is  the  best  insurance 
against  accidental  injury.  Theoretically,  subscrib- 
ers' line  lamps  should  last  25  years;  cord  super- 
visory lamps  from  one  to  two  years;  trunk-line 
lamps  the  same  length  of  time,  and  pilot  lamps  from 
three  to  six  months.  Such  a  life  as  this  has  been 
obtained  in  the  cord  and  pilot  lamps,  but  it  is 
doubtful  if  the  theoretical  limit  for  the  line  lamps 
will  ever  be  closely  approximated. 

Even  in  the  present  probably  only  partially 
developed  state  of  the  luminous  signal,  some  20.000 
subscribers  are  now  served  upon  boards  thus 
equipped,  and  switchboards  for  as  many  more  are 
in  process  of  construction.  Aleady  the  adoption 
of  this  form  of  signal  has  materially  modified  the 
arrangement  and  design  of  switchboard  apparatus, 
and  has  been  so  efficient  a  factor  in  the  improvement 
of  telephonic  service  that  it  is  difficult  to  prophesy 
the  end  of  its  effect. 

In  conclusion,  the  writer  is  only  too  glad  of  an 
occasion  to  express  his  appreciation  of  the  prompt- 
ness with  which  the  various  lamp  manufacturers 
have  taken  up  the  problem  of  the  line  lamp  signal, 
in  tiie  solution  of  which  they  have  spared  neither 
pains  nor  expense. 


Independent  Telephony  in  Canada. 

The  same  tactics  are  employed  in  Canada  by  the 
Bell  interests  as  in  this  country,  judging  from  the 
recent  experience  of  the  People's  Telephone  com- 
pany of  Sherbrooke,  Quebec,  the  independent  cor- 
poration that  is  operating  in  that  territory.  At  a 
recent  meeting  of  the  City  Council  the  right  of  the 


of  the  first  is  "Past,  Present  and  Future  Apparatus," 
by  P.  J.  Hertz  of  the  Ericsson  Telephone  company, 
New  York.  The  second  will  be  on  ''The  Evolution 
of  the  Telephone  Signal,"  by  H.  P.  Clausen  of  the 
Western  Telephone  Construction  company,  Chi- 
cago. 

The  second  day  will  be  devoted  to  the  reading 
and  discussion  of  papers  on  the  following  topics: 

"To  what  extent  under  the  present  conditions 
should  independent  companies  make  an  effort  for 
through  business,"  by  J.  J.  Nate  of  the  Standard 
Telephone  and  Electric  company  of  Madison.  Wis. 

"Best  methods  of  protecting  against  lightning, 
foreign  currents,  cross-talk,  etc.,"  by  the  Stromberg- 
Carlson  Telephone  Manufacturing  company  of  Chi- 
cago. 

"General  construction  of  toll  lines  and  best  meth- 
ods of  connecting  same  for  through  and  local  busi- 
ness," by  the  American  Electric  Telephone  company 
of  Chicago. 

"Merits  of  grounded,  common-return  and  metallic 
systems  as  applicable  to  small  exchanges,"  by  the 
Sterling  Electric  company'  of  Chicago. 

"Batteries  for  exchange  and  toll-line  work  from 
a  point  of  economy  and  excellence  of  service,"  by 
S.  A.  Dinsmore  of  the  Electric  Appliance  company 
of   Chicago. 

"Farm  Lines — Have  they  proved  a  source  of 
revenue,  and  should  they  be  encouraged?"  Gen- 
eral discussion. 

"Growth  and  development  of  the  telephone  busi- 
ness in  the  state  of  Illinois  within  the  last  three 
years,"  by  A.  M.  Howell,  secretary  of  association. 
Hillsboro,  in. 

"Accounts  and  settlements  between  toll-line  com- 
panies," by  J.  W.  Hamilton,  auditor  Douglas 
County  Telephone  company  of  Tuscola.  111. 

"Liability  of  toll-line  companies  as  common_  car- 
riers under  existing  laws,  and  needed  le.erislation," 
by  Angus  Leek,  attorney  for  the  Cairo  Telephone 
company  of  Cairo,  111. 

"Progress  of  the  independent  telephone  business 
in  the  West,  outside  of  the  state  of  Illinois,"  by 
James  S.  Cuming  of  the  Central  Telephone  and 
Electric  company  oi  St.  Louis. 


Extensions  and  Improvements. 

The  Alvin  and  Anglcton  Tclehone  company  has 
been  incorporated  with  a  capital  stock  of  $2,000, 
with  headquarters  at  Alvin,  Missouri,  by  O.  S 
Cummings,  A.  J.  Birchficid,  W.  J.  Bush,  A.  W. 
Wilkinson  and  W.  A.   Leonard. 

The  Mountain  Home  and  West  Plains  Telephone 
company  has  been  incorporated  at  Mountain  Home, 
Arkansas.  The  capital  stock  is  $5,000.  and  the  of- 
ficers are  C.  W.  Brown,  president;  M.  N.  Dyer. 
B.  E.  Masscy,  R.  C.  Paul.  W.  F.  Eatman  and  R.  C. 
Love,  directors. ' 

Frank  BcII  of  the  Inland  Telephone  company  is 
on  his  way  to  Rossland  to  secure  a  route  for  the 
new  line  to  be  constructed  from  Spokane,  Wash., 
to  Rossland  before  next  fall.  The  company  is  now 
putting  in  a  local  telephone  exchange  at  Cheney. 
It  has  applied  to  the  council  for  a  30-ycar  fran- 
chise. The  company  has  sent  an  agent  to  Marcus, 
where  it  is  at  present  looking  for  a  franchise. 

Manufacturers  of  telephone  apparatus  and  supplies 
will  be  interested  in  the  announcement  that  the 
Baltimore  and  Bei  Air  Telephone  company,  Wilna, 
Md.,  of  which  J.  Alexis  Shriver  is  secretary,  wants 
to  correspond  withmanufaciurers  of  telephone  equip- 
ments of  all  kinds,  and  that  J.  C.  Pike  of  Bolivar. 
Mo.,  wants  to  buy  an  entire  telephone  equipment 
of  about  100  telephones  and  a  switchboard  for  the 
system. 

The  American  Bell  Telephone  company  has  a 
force  of  about  200  men  at  work  pushing  the  line 
from  Decatur,  Ala.,  to  Birmingham  and  Montgom- 
ery. A  large  gang  of  workmen  is  erecting  two 
towers  120  and  140  feet  in  height,  used  to  throw 
the  wires  across  the  Tennessee  River,  this  plan 
being  adopted  in  place  of  using  the  Southern  rail- 
way bridge,  as  was  at  first  proposed.  The  workmen 
say  the  line  will  be  completed  and  in  running  order 
in  six  weeks.  The  "swing"  across  the  river  from 
tower  to  tower  is  nearly  a  mile  in  length,  the  four 
wires  being  of  copper  and  weighing  about  1,000 
pounds  each. 

In  Asheville,  Tenn.,  the  Board  of  Trade  is  push- 
ing a  movement  for  more  reasonable  telephone  rates. 
A  committee  composed  of  T.  S.  Morrison.  James  P. 
Sawyer,  W.  R.  Northup,  E.  R.  Lucas  and  W.  B. 
Williamson  has  been  appointed  to  investigate  the 
merits  of  other  telephone  systems  than  the  Bell. 
A  sub-committee  composed  of  W.  B.  Williamson 
and  W.  B.  Northup  has  obtained  300  signatures  to 
a  contract  with  a  competing  company  which  it  is 
proposed  to  patronize. 

The  South  Fork  branch  of  the  Pennsylvania  rail- 
read  has  had  a  telephone  system  put  in  and  the  road 
is  now  being  operated  by  telephones.  Dispatchers 
to  the  round-houses,  employes  and  switchmen  get 
orders  by  telephone.  In  the  yards  of  the  Pennsyl- 
vania railroad  almost  every  shed,  tower  and  office 
is  equipped  with  telephones,  scores  of  telegraph  in- 
struments have  been  removed,  and  operators  dis- 
charged, it  is  said.  Yardmen  answer  the  ring  of  the 
phone.  It  is  estimated  that  thousands  of  dollars 
are  saved  annually  in  wages  formerly  paid  telegraph 
operators. 

The  Western  Canada  Telephone  company,  lim- 
ited, has  been  incorporated  with  a  capital  of  £60,000 
in  £100  shares,  to  acquire,  develop,  and  deal  with 
any  telephone  lines  and  any  machinerJ^  plant,  ef- 
fects and  shares  of  any  telephone  company  in  Brit- 
ish Columbia  or  Canada,  and  to  carry  on  the  busi- 
ness of  financiers  and  company  promoters.  The 
subscribers  are  J.  Whatley,  Woodlands.  Mirfield; 
J.  Crowther,  Woodley,  Huddersfield;  W.  D.  Shaw, 
Holmefield,  Lady  wood;  G.  Sheard,  Woodlands, 
Batley;  R.  I.  Critchley,  Hyrst  House,  Dewsbury; 
F.  Priestman,  Pierremont,  Manningham.  Bradford; 
J.  H.  Wade,  Bradford. 

Contracts  are  being  made  by  the  Bell  Telephone 
company  of  Missouri  with  St.  Louis  druggists  for 
placing  automatic  telephones  in  business  places. 
The  subscriber  agrees  to  collect  tolls  to  pay  to  the 
company,  and,  in  lieu  of  compensation,  the  com- 
pany agrees  to  pay  the  subscriber  a  commission 
of  10  per  cent,  on  all  receipts  for  messages  sent 
from  each  station  to  some  other  station  in  the  cities 
of  St.  Louis  or  East  St.  Louis,  connected  with  an 
exchange  of  the  company,  and  also  on  long-distance 
messages.  The  company  will  attach  to  each  set 
of  instruments  a  coin-receiving  device  for  city  mes- 
sages, ihe  same  as  are  now  in  operation  in  o'.her 
cities. 

The  Lafayette  (Ind.)  Harrison  Telephone  com- 
pany, one  of  the  pioneer  companies  in  the  inde- 
pendent field,  has  been  compelled  to  remodel  its 
exchange  quarters.  The  company  has  closed  a 
contract  with  the  Sterling  Electric  company  of  Chi- 
cago for  a  complete  equipment  consisting  of  switch- 
boards, distributing  boards  and  combined  cable 
terminals  and  protectors  for  a  capacity  of  i,oco  sub- 
scribers. This  plant  will  be  installed  before  Sep- 
tember 1st.  The  Sterling  company  has  also  secured 
an  order  from  the  Mutual  Telephone  company  of 
Des  Moines,  Iowa,  for  a  new  metallic-circuit  switch- 
board of  2,000  wires  capacity  to  be  installed  before 
September  15th.  The  Sterling  company  is  furnish- 
ing to  the  Schance  &  Fair  Electric  company  of 
Chrisman.  111.,  and  the  Plymouth  Telephone  com- 
pany of  Plymouth,  Ind.,  sections  of  standard  metal- 
lic-current switchboard  of  the  Bell  pattern,  which 
will  replace  the  old  style  boards  now  used  by  them. 
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International  Acetylene  Association. 

At  the  recent  meeting  of  acety!ene-gas  generator 
manufacturers  in  Chicago  an  organization  to  pro- 
mote the  business  of  lighting  by  acetylene  gas  was 
organized  under  the  name  of  the  International 
Acetylene  association.  The  meeting  was  called  in 
response  to  the  feeling  that  has  prevailed  among 
manufacturers  of  acetylene  apparatus  that  there 
should  be  some  central  body  to  take  up  the  ques- 
tions relating  to  this  comparatively  new  business 
in  a  comprehensive  manner,  which  would  avoid  much 
duplicated  work  and  misdirected  effort  and  at  the 
same  time  dispel  the  somewhat  prevalent  belief  that 
it  belongs  as  yet  Lo  the  realm  of  theory  and  experi- 
ment, giving  to  the  business  a  commercial  standing 
in  the  minds  of  the  public  generally.  Invitations  ^yere 
sent  to  manufacturers  whose  generators  had  received 
the  approval  of  the  governing  committee  of  the 
Western  Union  of  Fire  Underwriters.  The  follow- 
ing-named gentlemen  were  in  attendance: 

Barton.  I.  R..  Patterson  Generator  company Batavja,  N.  Y. 

CarroH.  J.  B..  Modica  &  Carroll  compaoy Chicago. 

Corriean    Philip,  Beucus  Acetylene  Generator  company... 

Cedar  Springs,  Mich. 

Earl    1.  W./National  Sunlight  Gas  company.  Minneapolis,  Minn. 

FiDk'er,  C.  C,  Niagara  Falls  Acetylene  Gas  Machine  com- 
pany      Niagara  Falls,  Ont. 

Geissel,  Henry,  H.  Geissel  &  Co  Chicago. 

Gellenbeck.  E.  J..  Shakopee  Acetylene  Gas  Generator  com- 

p^uy  Shakopee,  Minn. 

Hansen.  j.M.,  Crane  &  Ordway  St.  Paul.  Minn. 

McCliniock.  J.  M..  Adair  Gas  company Adair.  Iowa. 

Modica,  F.  B..  Modica  &  Carroll  company Chicago. 

Moody,  C.  D..  Moodv  &  Offutt Louisville,  Ky. 

Owen   George  F..  G.'  F.  Of  en  company Grand  Rapids.  Mich. 

Robinson,  W.  C.  Chicago  Board  of  Underwriters Chicago. 

Wangler,  Charles  J..  Missouri  Acetylene  company.  St.  Louis,  :Mo. 

Wheeler,  M.  B.,  M.  B.  Wheeler  Electric  company 

Grand  Rapids,  Micb. 

Wilson.  George  L.,  F.  Cortez  Wilson  &  Co Chicago. 

Young,  G.  W.,  Epworih  Gaslight  company Epworth.  Iowa. 

The  following-named  companies  expressed  by  let- 
ter their  intention  to  be  represented  at  the  conven- 
tion, but  afterward  found  it  impossible  to  carry  out 
their  intention,  and  requested  notification  of  the 
proceedings  taken,  with  a  view  to  joining  any  organ- 
ization that  might  be  perfected:  i\merican  Gas 
Light  company,  St.  Louis,  Mo.;  American  Incan- 
descent Gas  companj^  Kansas  City,  Mo.;  Bruce 
Generator  company.  St.  Paul,  Minn.;  W.  A.  Mc- 
Cune,  Chicago;  Price  Manufacturing  company, 
Gnadenhutten,  O.;  Sun  Acetylene  Gas  Generator 
company,  Mount  Clemens,  Mich. 

The  various  relations  of  the  acetylene  interests  were 
fully  discussed  at  the  meeting.  One  of  the  speak- 
ers was  Mr.  W.  C.  Robinson,  who  advocated  the 
co-operation  of  the  proposed  organization  with  the 
insurance  companies.  The  monopoly  of  the  pro- 
duction of  carbide  was  considered  at  length,  and 
when  the  constitution  was  adopted  the  first  of  the 
standing  committees  provided  for  was  that  on  car- 
bide. Another  subject  of  importance  was  the  design 
of  a  standard  and  safe  generator. 

The  constitution  adopted  states  that  the  member- 
ship of  the  association  shall  be  limited  to  manufac- 
turers of  acetylene-gas  generators  and  manufacturers 
of  carbide.  The  principal  office  is  in  Chicago,  and 
stated  meetings  will  be  held  in  January  and  July 
of  each  year,  always  in  Chicago,  unless  otherwise 
designated  by  the  executive  committee. 

Officers  and  committeemen  were  selected  as  fol- 
lows: 

President — George  Landis  Wilson,  Chicago. 

Vice-president— J.  W.  Earl.  Minneapolis,   Minn. 

Secretary— J.    B.    Carroll,    Chicago. 

Treasurer — C.  D.  Moody,  Louisville,  Ky. 

Directors— George  F.  Owen,  Grand  Rapids. 
Mich.;  I.  R-  Barton,  Batavia,  N.  Y.;  Charles  J. 
Wangler,  St.  Louis  Mo. 

Committee  on  Carbide— F.  B.  Modica.  Chicago; 
I.  R.  Barton.  Batavia,  N.  Y.;  M.  B.  Wheeler,  Grand 
Rapids.  Mich. 

Committee  on  Insurance— C.  C.  Finkler,  Chicago; 
G.  W.  Young.  Epworth,  la.;  Philip  Corrigan,  Ce- 
dar Springs,  Mich. 

Committee  on  Transportation — Henry  Geissel. 
Chicago;  J.  M.  McClintock,  Adair.  la.;  E.  J.  Gel- 
lenbeck,  Shakopee.   Minn. 


islands.  In  addition  arrangements  have  been  made 
with  the  Spanish  government  authorities  whereby 
they  agree  to  abolish  similar  restrictions  on  code 
messages  in  Cuba.  As  the  Spanish  still  exercise 
censorship  over  press  messages  and  over  private  tele- 
grams containing  statements  injurious  to  the  inter- 
ests of  Spain,  similar  action  will  be  taken  regarding 
like  messages  in  the  United  States,  but  the  censor- 
ship will  be  of  the  most  liberal  character." 


Submarine  Cable  News. 

The  Hongkong-Manila  cable  has  been  repaired 
by  the  signal-service  corps  of  General  Merritt's 
army.  Admiral  Dewey  picked  up  the  severed  ends 
of  the  cable  on  the  day  Manila  surrendered,  but 
communication  was  not  established  until  August 
20th.  Among  the  first  dispatches  to  go  over  it  were 
Pi-esident  McKinley's  congratulations  to  the  mili- 
tary and  naval  commanders  at  Manila  for  the  capture 
of  the  Philippines. 

The  Cuba  Submarine  Telegraph  company  is  an 
English  corporation,  and  in  a  recent  note  to  the 
stockholders  the  secretary  makes  this  statement : 
"I  am  instructed  to  inform  you  that,  owing  to  the 
war  in  Cuba,  which  has  prevented  the  returns  being 
sent  home,  it  will  not  be  possible  to  make  up  the 
accounts  for  the  hall-year  to  June  30th  for  presenta- 
tion to  the  shareholders  at  the  usual  time,  and  the 
meeting  will,  therefore,  be  postponed  until  later  in 
the  year,  due  notice  of  which  will  be  given  to  the 
shareholders.  The  directors  regret  to  state  that  the 
operations  of  the  war  have  caused  considerable  dam- 
age to  the  company's  cables  and  property,  but  they 
are  tmable  at  present  to  estimate  the  extent  thereof." 

General  Greely  announces  that  the  censorship  of 
telegrams  is  practically  abolished.  He  has  sent  this 
notice  to  the  telegraph  companies;  "Censorship  is 
raised  on  all  commercial,  code  or  cipher  dispatches 
to  and  from  Cuba,  Porto  Riqo  and  all  West  Indian 


How  Carbons  Are  Dutiable. 

[From  the   Washington  correspondent   of  the   Western  Electri- 
cian.] 

On  the  3d  of  September  last  and  to  the  11th  of 
October,  importations  were  made  by  R.  F.  Down- 
ing &  Co.  and  Hugo  Reisinger  of  carbons,  which 
were  imported  in  lengths  of  24.  29  and  36  inches 
each.  These  carbon  sticks  were  classified  in  accord- 
ance with  instructions  issued  by  the  Treasury  De- 
partment on  October  27th  of  last  year,  which  were 
in  the  main  as  follows;  "In  order  to  reach  an  au- 
thorized decision  on  the  subject,  you  are  hereby 
directed  to  classify  such  carbons  at  the  rate  of  90 
cents  per  hundred,  according  to  the  commercial 
length  which  existed  at  the  time  of  the  tariff  act  of 
July  24,  1897,  so  that  sticks  of  carbon  36  inches  in 
length  would  be  chargeable  with  duty  as  consisting 
of  three  carbons  of  12  inches  each,  and  other  lengths 
in  proportion."  The  wording  of  paragraph  98,  un- 
der which  the  carbons  were  assessed,  reads  "*  *  * 
carbons  for  electric  lighting.  90  cents  per  hundred."' 

Thus  the  collector  divided  these  sticks  into  lengths 
of  12  inches  each  and  assessed  each  of  these  dividends 
and  fractional  parts  thereof  as^a  separate  carbon 
suitable  for  electric  lighting,  at  the  rate  of  90  cents 
per  hundred.  The  matter  was  carried  before  the 
Board  of  General  Appraisers,  and  the  importers,  at 
the  hearing,  contended  that  the  carbon  was  either 
dutiable  under  the  provision  of  paragraph  97,  as 
"carbon  are  not  specially  provided  for  in  this  act, 
-  *  *  35  per  centum  ad  valorem/''  or  else  under  para- 
graph 98,  as  quoted  above,  and  that  the  mental 
process  of  cutting  up  these  articles  as  adopted  by 
the  collector,  so  as  to  increase  their  number  for 
dutiable  purposes,  was  unauthorized  by  law. 

There  -was  no  controversy  as  to  the  fact  that  these 
carbons  are  articles  composed  of  carbon  and  that 
they  are  not  decorated  in  any  manner,  as  further 
provided  for  in  paragraph  gy.  It  follows  therefore 
that  they  must  be  classified  and  assessed  as  such 
for  duty  under  paragraph  97,  of  said  act,  unless  they 
are  more  specifically  provided  for  elsewhere  in  the 
same  act. 

The  contention  of  the  importers  was  that  they 
were  specially  provided  for  under  paragraph  98,  as 
"carbons  for  electric  lighting,"  and  were  dutiable 
as  such  at  90  cents  per  hundred,  without  regard  to 
anj'-  question  of  lengths. 

On  the  other  hand,  the  government  contended 
that,  while  they  were  not  in  their  imported  condi- 
tion, "carbons  for  electric  lighting,"  of  the  com- 
mercial character  and  length  commonly  imported 
and  known  as  such  on  and  prior  to  July  24,  1897, 
they  can  be  mentally  divided  into  lengths  of  12 
inches  or  less,  and  made  dutiable  in  these  reduced 
lengths  by  the  hundred,  at  the  rate  named. 

The  Board  of  General  Appraisers  found  the  fol- 
lowing as  facts; 

1.  The  goods  consisted  of  sticks  or  rods  of  car- 
bon, imported  in  lengths  respectively  of  ■>>^,  29  and 
24  inches. 

2.  The  articles  are  not  suitable,  or  capable  of  being 
used  for,  electric  lighting  in  the  lengths  and  con- 
dition in  which  they  are  imported;  but,  in  order 
to  adapt  them  for  such  use,  it  is  necessary  to  cut 
them  up  into  shorter  lengths,  to  point  some  of  them 
and  smooth  or  grind  the  ends  of  others. 

3.  Prior  to  July  24,  1897,  carbons  of  these  lengths 
were  not  imported  into  this  country.  They  were 
then  imported  commonly  in  lengths  varying  from 
d^'-i  to  14  inches  long,  and  occasionally  as  long  as 
16  and  perhaps  20  inches. 

The  mere  fact  that,  at  the  date  of  the  passage  of  the 
act,  the  goods  had  not  been  manufactured  or  im- 
ported ''does  not  withdraw  them  from  the  class  to 
which  they  belong  when  the  language  clearly  in- 
cludes them."     (Smith  v.  Field,  105  U.  S..  52.) 

There  is  much  force  in  the  argument  that,  inas- 
much as  the  ultimate  use  of  these  carbons  is  for 
electric  lighting,  and  that  the  language  of  the  tariff 
act  affixes  no  limitation  of  length  to  them,  the}- 
should  be  classified  under  said  paragraph  98.  as 
'carbons  for  electric  lighting,"  under  the  principle 
settled  by  the  Supreme  Court  in  the  hat-trimming 
cases.  But  in  view  of  the  vigorous  dissenting  opin- 
ion in  those  cases,  and  some  manifest  points  of  dif- 
ference between  the  merchandise  there  involved  and 
that  here  in  question,  we  do  not  feel  authorized  to 
depart  from  the  rule,  so  well  established,  that  duty 
is  to  be  assessed  upon  imported  articles  in  the  state 
or  condition  in  which  they  were  imported.  (Pat- 
urel  V.  Robertson.  41  Fed.  R.,  329.) 

The  board  stated  that  this  rule  not  only,  in  its 
judgment,  excludes  the  articles  from  classification 
under  said  paragraph  98,  but  it  equally  prohibits 
customs  officers  from  mentally  dividing  them  up  into 
shorter  lengths  and  making  other  supposititious 
changes,  so  as  to  force  the  article  within  tariff  terms 
not  otherwise  describing  them. 

The  protests  claiming  the  merchandise  to  be  du- 
tiable at  35  per  cent,  ad  valorem,  under  paragraph 
97  of  said  act,  as  articles  composed  of  carbon,  \vere 
sustained  and  the  collector's  decision  reversed.  The 
other  claims  in  the  protests  were  overruled. 


Canon  City-Cripple  Creek  Power  Trans- 
mission Plant. 

At  noon  on  August  17th  Governor  Alva  Adams 
pressed  the  button  which  was  the  means  of  putting 
in  motion  the  massive  machinery  of  the  Colorado 
Electric  Power  company  at  Canon  City,  Colo. 
The  electric  current  was  transmitted  to  the  Crip- 
ple Creek  gold  mines,  24  miles  distant,  where  ar- 
rangements had  been  made  to  substitute  electric 
motors  for  the  steam-power  equipment  that  has 
heretofore  been  in  use.  This  means  the  successful 
accomplishment  of  another  big  undertaking  which 
adds  to  Cripple  Creek's  greatness  as  the  foremost 
gold-producing  camp  in  the  United  States,  and  at  the 
i^ame  lime  records  another  instance  where  electricity 
was  considered  as  the  model  power  for  mining  pur- 
I>oses  by  a  community  of  practical  men.  The  occa- 
sion attracted  to  the  scene  400  prominent  mine 
owners  from  Colorado  and  other  parts  of  the  coun- 
try. After  a  thorough  inspection  of  the  plant  had 
been  made,  the  visiting  mining  men  were  enter- 
tained and  Governor  Adams  delivered  an  address. 
It  is  proposed  to  generate  electricit>'  at  Canon 
City,  which  is  in  the  midst  of  extensive  coal  fields, 
and  transmit  the  power  to  Cripple  Creek,  where 
coal  commands  a  high  price.  This  will  enable 
mines  to  be  operated  at  a  profit  that  have  hereto- 
fore had  a  struggle  to  make  expenses,  and  at  the 
same  time  effect  a  very  great  saving  in  running 
expenses  with  the  large  producers.  This  promises 
to  be  a  very  important  point  in  the  future  develop- 
ment of  the  camp. 

The  plant  is  one  of  the  largest  and  best  equipped 
electric-power  installations  in  the  West.  The 
equipment  consists  of  three  Hamilton-Corliss  en- 
gines with  a  combined  capacity  of  9,000  horse 
power,  direct-connected  to  three  Westinghouse 
three-phase  generators  of  2,100  kilowatts  capacity, 
wound  for  500  volts,  making  three  separate  gener- 
ating units,  one  of  which  will  always  be  held  as 
a  reserve  in  case  of  an  emergency.  For  exciting  the 
fields  of  the  main  dynamos  there  are  two  "Kodak" 
exciter  outfits,  each  of  w^hich  is  capable  of  exciting 
all  three  of  the  main  dynamos.  One  of  these  will 
be  an  emergency  machine. 

The  engines  are  supplied  from  a  battery  of  Heine 
safety-tube  boilers,  and  the  exhaust  steam  is  taken 
care  of  in  a  surface  condenser.  The  air  and  circu- 
lating pumps  and  feed  pumps  are  all  of  the  Snow 
make. 

There  have  been  installed  at  the  main  station 
four  step-up  transformers  to  raise  the  potential  from 
500  to  20.000  volts,  at  which  pressure  the  current 
is  delivered  to-  the  transmission  line.  The  first 
sub-station  is  near  Victor,  on  the  saddle  between 
Battle  Mountain  and  Bull  Hill.  The  location  of  the 
second  sub-station  is  on  the  saddle  between  Gold 
Hill  and  Globe  Hill,  near  Cripple  Creek.  At  each 
of  the  sub-stations  the  current  is  again  trans- 
formed by  step-down  converters  to  500  volts,  at 
which  pressure  it  is  delivered  to  the  motors  in  the 
mines. 

In  addition,  lights  are  to  be  supplied  from  the 
same  wires  used  to  furnish  power.  One  of  the 
prominent  features  in  the  construction  of  this  plant 
is  the  insuring  of  continuous  service;  the  machin- 
ery and  construction  are  of  the  very  best,  and  ample 
reserve  capacity  is  carried  throughout.  The  con- 
struction of  the  transmission  line  is  most  substan- 
tial, and  particular  pains  have  been  taken  in  protect- 
ing it  from  lightning.  In  addition  to  the  lightning 
arresters  in  the  generating  station  at  Canon  City 
and  in  the  sub-stations,  lightning  arresters  have 
been  installed  at  a  number  of  points  along  the 
transmission  line. 

It  should  be  added  that  in  addition  to  the  24 
miles  of  line  between  Canon  City  and  Cripple  Creek, 
there  is  about  six  miles  of  line  over  the  camp,  which 
will  make  the  total  length  of  the  system  about 
30  miles.  The  w-ork  of  constructing  this  system  was 
commenced  last  September. 

The  entire  line  is  patrolled  by  experienced  line- 
men; they  carry  with  them  a  telephone  epecially 
adapted  for  their  work,  which  they  can  connect  with 
ihe  main  line  at  any  point  and  send  in  word  wher- 
ever they  find  a  break.  Western  Union  call  boxes 
are  stationed  along  the  line  and  through  them  the 
patrolman  must  report  where  he  is  every  hour. 

The  main  station  of  the  Colorado  electric-power 
plant  is  a  substantial  structure  140  by  106  feet,  con- 
structed of  brick',  stone  and  cement,  vrith  steel 
trusses  and  corrugated  iron  roofing.  Allowance 
has  been  made  so  that  the  entire  plant  can  be  du- 
plicated without  the  addition  of  another  smoke- 
slack  or  extra  condensers. 

This  plant  has  cost  not  less  than  $750,000.  The 
company  is  composed  of  John  D.  Rockefeller,  An- 
drew  Carnegie   and   W'estinghouse   interests. 

The  transmission  line  was  erected  under  the  su- 
pervision of  the  Mountain  Electric  company  of 
Denver.  It  used  a  specially  designed  insulator. 
The  generating  apparatus  was  installed  by  the  West- 
inghouse company  and  the  steam  equipment  was 
put  in  under  the  supervision  of  the  Stearns-Rogers 
company  in  Denver. 

It  has  been  carefully  computed  that  there  will  be 
a  saving  of  25  per  cent,  in  the  operating  expenses 
of  the  mines  if  electricity  is  substituted  for  steam 
in  hoisting  the  ore,  running  drills  and  similar  work. 


The  interurban  line  between  Chippewa  Falls  and 
Eau  Claire.  Wis.,  is  promised  to  be  in  operation 
by  September  ist. 


August  27,  1898 

Interesting   Storage-battery   Discus- 
sion. 

P^'RT    I. 

On  June  4lh  Mr.  Joseph  Appleton,  the  chief  engi- 
neer of  the  Electric  Storage  Battery  company,  read 
n  paper  on  "Recent  Developments  in  the  AppUca- 
lions  of  Storage  Batteries"  before  the  Engineers' 
Club  of  Philadelphia.  He  covered  the  subject 
ihoroughly,  and,  did  space  permit,  the  Western  Elec- 
trician would  gladly  reprint  his  paper.  As  it  is, 
room  can  only  be  found  for  the  interesting  dis- 
cussion which  followed.  This  is  especially  note- 
worthy from  Mr.  Gibbs'  statement  of  the  policy  of 
his  company  in  relation  to  the  cost  of  storage 
batteries.  The  discussion,  as  given  in  the  official 
proceedings  of  the   club,   is  as  follows: 

Charles  Hewitt:  I  do  not  suppose  any  intelli- 
gent engineer  to-day  will  deny  that  the  storage 
battery  is  a  good  thing.  Yet  Mr.  Appleton 
has  said  that  only  a  few  years  ago  no  engi- 
geer  who  lecommended  a  battery  would  be 
considered  anything  else  but  a  crank.  Granted  that 
improvements  have  been  made  in  the  plates 
and  cells,  the  battery  is  the  same  to-day  that  it 
was  many  jears  ago — I  do  not  know  how  many, 
but  10  to  15  possibly.  It  is  pertinent  to  ask  why 
we  Americans  have  been  so  slow  to  appreciate  a 
good  thing.  Does  the  fault  lie  with  us,  or  does 
it  lie  with  the  manufacturers  of  the  battery?  Euro- 
pean engineers  have  been  using  the  storage  battery 
very  extensively  for  a  number  of  years  in  places 
where  they  have  not  been  used  in  this  country, 
except  for  the  last  two  or  three  years.  I  refer  to 
batteries  in  central  stations.  It  was  almost  ex- 
ceptional in  Europe  to  go  into  any  station  without 
finding  an  auxiliary  battery  I  ask  again  why  it 
is  we  have  been  so  slow,  and,  in  thinking  the  mat- 
ter over,  it  reduces  itself  to  three  reasons.  In  the 
hrst  place  the  manufacturers  of  storage  batteries, 
in  the  early  days  in  this  country,  attempted  to  use 
them  in  places  where  they  were  ill  adapted  to 
such  an  extent  and  with  such  failures,  electrically 
and  financially,  that  engineers  were  afraid  to  rec- 
ommend them.  That  is  one  reason  why  an  engi- 
neer would  be  considered  a  crank.  He  did  not 
dare  recommend  it,  as  it  had  gone  throughout  the 
country  as  a  failure.  Another  thing  has  been  the  ex- 
cessive litigation  which  has  gone  on  during  a  number 
oi  years.  Happily,  this  litigation  has  been  settled, 
and  the  battery  is  now  upon  a  legitimate  business 
basis.  The  third  and  perhaps  most  potent  reason 
at  the  present  day  is  the  cost  of  the  battery.  Mr. 
Appleton  has  said  very  little  about  this.  He  has 
staled  that  we  can  reduce  the  size  of  our  generating 
units  one-third,  and  possibly  one-half,  but  the  por- 
tion that  we  reduce  ^vc  replace  with  a  battery  which 
costs  50  per  cent,  more  than  the  generating  unit. 
I  may  be  taken  to  task  for  that,  but  at  the  same 
time  I  believe  it  is  a  fair  statement.  The  storage- 
battery  people  estimate  the  output  of  their  battery 
very  liberally,  much  more  than  a  user  finds  he  can 
obtam  from  it  for  a  long  run — I  mean  by  the  time 
it  is  several  years  old.  An  engineer  from  abroad 
— I  think  he  was  an  Austrian — made  the  statement 
recently  that  the  batteries  abroad  cost  one-third 
of  what  they  do  in  this  country.  I  do  not  know 
whether  that  is  true;  perhaps  Mr.  Appleton  does. 
At  any  rate,  I  know  that  the  batteries  sold  abroad 
are  much  cheaper  than  those  sold  in  this  country 
per  kilowatt-hour  output.  When  these  reasons  are 
properly  understood,  I  believe  the  statements  made 
as  to  the  engineer  being  a  crank  can  be  appreciated. 
At  the  same  time  there  is  no  litigation  of  any  kind 
on  hand  now,  and  batteries  can  be  used  for  what 
they  are  adapted  for,  and  engineers  can  use  them 
without  being  considered   cranks. 

Henry  G.  Morris:  It  is  certainly  very  satisfactory 
to  those  of  us  who  have  been  pioneers  in  the  intro- 
duction of  storage  batteries  to  find  that  the  indus- 
try has  reached  the  stage  of  development  as  indicated 
by  the  figures  given  by  Mr.  Appleton,  even  if  we 
have  met  the  usual  fate  of  pioneers. 

The  subject  of  the  propulsion  of  vehicles  by  means 
of  storage  batteries  is  one  in  which  I  have  been 
interested,  with  Mr.  Salom,  and  I  would  ask  him 
to  give  you  some  figures  relating  thereto  in  sup- 
plement of  those  given  by  Mr.  Appleton. 

Pedro  G.  Salom:  I  did  not  bring  any  figures  with 
me  this  evening,  and  Mr.  Appleton  has  covered 
the  subject  so  exhaustively  in  his  admirable  paper 
that  there  is  really  very  little  to  add.  There  is 
one  statement  of  interest,  however,  that  he  did 
not  make,  and  that  is  that  the  12  electric  hansoms 
and  one  electric  brougham  in  New  York  have  made 
over  50,000  miles,  from  April  i,  1897,  to  the  present 
time  (about  14  months),  although  we  did  not  get 
them  all  into  actual  service  until  September,  1897. 

These  vehicles  were  the  first  of  their  types  ever 
constructed,  and  there  was  no  data  to  guide  us  be- 
yond our  experience  with  the  first  two  vehicles 
which  we  constructed,  of  radically  different  types. 
We  were  compelled  to  put  them  into  actual  public 
service  in  competition  with  vehicles  drawn  by 
horses,  and  without  a  chance  to  correct  obvious 
defects  or  rearrange  gearing  or  parts,  and  yet,  not- 
withstanding these  unfavorable  conditions,  they 
have  average  nearly  4,000  miles  each.  This  is  an 
extraordinary  performance,  and  must  remove  what- 
ever doubts  may  exist  as  to  the  practicability  of 
motor  vehicles.  I  do  not  believe  that  the  first  12 
trolley  cars  can  show  such  a  record. 

The   average    mileage   of   vehicles   is   very    much 
overestimated. 
We  have  endeavored  to  gather  statistics  on  this 
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matter,  and  I  think  it  would  be  a  iair  statement 
to  make  tliat  lew  vehicles  tiavel  over  15  miles  a  day. 
in  exceptional  cases,  such  as  physicians  living  in 
the  country,  the  above  average  may  be  materially 
exceeded.  (Jrdinaiy  delivery  wagons,  or  other  ve- 
hicles ol  that  nature,  do  nut  average  over  15  miles, 
and  when  compelled  to  make  a  greater  mileage, 
they  must  use  an  additional  horse.  The  vehicles 
oi  the  Pennsylvania  railroad  at  their  Twenty-third 
street  ferry  make  about  .^8  miles  a  day  with  two 
horses,  14  miles  for  each  horse,  and  as  that  is  the 
cheapest  cab  service  that  has  ever  been  given  in 
New  York  it  is  probable  they  are  doing  a 
larger  mileage  than  any  other  cab  service  ever 
belore  instituted;  so  that  it  is  a  fair  criterion  on 
which  to  base  calculations  for  the  future.  There  is 
a  great  deal  oi  foolish  criticism  in  regard  to  electric 
venicles.  One  point  made  is  that  they  cannot  go 
from  here  to  New  York,  or  a  similar  distance,  li 
they  can  go  25  miles  per  day  on  one  charge,  which 
they  are  doing  now,  we  think  all  the  requirements 
of  cab  service  will  be  thoroughly  covered  and  met; 
and,  if  it  is  necessary,  after  they  have  made  that 
mileage,  and  the  system  is  once  generally  intro- 
duced, there  will  be  other  stations  where  the  bat- 
tcrie's  cdii  be  changed  or  recharged,  and  that  will 
remove  the  only  valid  criticism  raised  against  the 
introduction  of  the  system  which  exists,  as  it  will 
be  undoubtedly  much  cheaper  than  the  present  sys- 
tem with  horses.  The  actual  amount  of  power 
required  for  a  25-mile  dri^e  is  about  12  horse  power 
hours,  and  we  pay  for  that  about  three  cents  per 
horse  power  per  hour,  and  with  a  larger  station  we 
can  probably  get  it  for  less.  That  makes  a  very 
small  hgure  for  the  cost  per  mile,  and  especially  so 
when  the  large  rates  received  for  cab  service  are 
considered. 

E.  M.  Nichols;  I  understand  that  it  costs  about 
36  cents  for  12  horse  power  hours. 

Mr.  Salom:  Yes;  that  is  the  amount  sufficient  to 
run  the  machine  25  miles.  In  other  words,  you 
can  ride  25  miles  for  36  cents'  worth  of  power. 

Mr.  Spalding;  The  "common"  storage  battery 
first  installed  at  the  central  office,  to  replace  the 
tw^o  primary  cells  at  each  subscriber's  instrument 
used  for  talking,  has  completely  revolutionized  the 
system  of  signaling,  so  that  now  the  subscriber, 
instead  of  ringing  a  bell  and  operating  a  magnetic 
signal  at  the  office,  simply  takes  his  telephone  oH 
the  hook,  by  which  a  lamp  is  lighted  in  front  of 
the  proper  operator.  The  same  general  system  of 
signaling  is  also  now  used  on  the  cords  connecting 
two  sttbscribers'  lines,  and  the  condition  of  the 
lamps,  whether  burning  or  not,  indicates  to  the 
operator  whether  the  subscribers  are  still  talking 
or  have  finished,  so  that  the  connection  can  be  taken 
down. 

Two  styles  of  lamps  (four-volt  and  20-volt)  are 
used.  The  higher  voltage  of  the  battery,  while 
charging,  would  materially  lessen  the  liSe  oi  the  four- 
volt  lamp.  Two  separate  batteries  are  installed, 
and  one  is  charged  while  the  other  is  discharged. 
For  the  20-volt  lamps,  which  are  not.  so  delicate, 
but  one  battery  of  10  or  11  cells  is  employed,  with 
a  switch  so  arranged  that  10  cells  are  used  for  the 
lamps  when  the  battery  is  charging  and  ix  cells 
when  it  is  discharging.  The  voltage  at  the  latnp 
terminals  is   thus   kept   practically   constant. 

This  change  to  automatic  signaling  throughout 
is  really  more  important,  as  far  as  increased  quick- 
ness and  efficiency  of  service  is  concerned,  than  the 
actual  saving  in  dollairs  and  cents  by  the  use  of 
storage  batteries  in  place  of  primary  cells  for  talking. 

Mr.  Appleton:  1  would  like  to  make  a  reply  to 
Mr.  Hewitt's  remarks.  First,  in  regard  to  the  dif- 
ference in  cost  of  batteries  in  this  country  and  Eu- 
rope; you  must  take  into  consideration  the  cost  of 
materials  and  labor,  which  are  big  items  and  which 
are  much  higher  than  in  Europe.  Mr.  Hewitt  states 
that  the  cost  of  the  batteries  in  this  country  is  50 
per  cent,  greater  than  the  generators  they  would 
replace.  I  do  not  think  if  that  was  the  case  there 
would  be  any  battery  installations  made. 

Mr.  Hewitt:  I  said  a  complete  steam  plant  and 
generators. 

Mr.  Appleton:  I  refer  to  that  too.  If  the  peak 
which  the  battery  has  to  carry  has  a  wide  base,  and 
of  three  or  four  hours'  duration,  this  would  make 
the  cost  of  the  battery  excessive,  and  brine;  the  bat- 
tery up  higher  than  the  generator.  Take,  for  ex- 
ample, the  case  I  mentioned  in  which  50  per  cent, 
of  the  investment  in  generating  plant  and  under- 
ground mains  was  only  used  for  154  hours  during 
the  year.  For  loads  of  that  description  the  base 
of  the  peak  is  never  more  than  one  hour  or  one 
hour  and  a  quarter,  and  at  that  basis  there  is  no 
doubt  that  the  storage  battery  is  very  much  cheaper 
than  the  complete  steam  plant.  In  regard  to  the 
question  of  costs:  In  Chicago,  where  they  are 
figuring  on  the  prepayment  system,  I  believe  they 
will  charge  25  per  cent,  for  two  kilowatt-hours. 
That  is,  of  course,  double  or  nearly  three  times 
Avhat  would  be  the  cost  to  generate  in  a  large  sta- 
tion, as  described  in  New  Y'ork.  But  where  it  is 
supplied  as  a  matter  of  convenience,  they  expect  to 
charge  the  higher  price. 

Mr.  Hewitt:  I  did  not  intend  for  one  moment 
to  question  the  decreased  cost  of  operation  of  a 
station  by  using  storage  batteries  or  the  battery's 
facility  for  accommodating  itself  to  the  load.  I 
know  only  too  well,  in  my  experience  in  this  city, 
the  value  of  such  a  battery.  What  I  meant  was 
that  if  we  were  building  a  steam  plant  of  the  best 
type,  with  condensing  engines  to  cost  about  $85 
per  horse  power,  the  battery  necessary  would  cost 
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nearly  $120  per  horse  power,  which  is  about  the 
first-cost  ratio  per  kilowatt  output.  As  to  the  op- 
crating  cost,  I  do  not  doubt  for  one  moment  but 
that  It  would  pay  in  n'any  cases  to  increase  the  first 
cost,  in  order  to  reduce  the  operating  expense.  I 
personally  think  any  water-power  plant  is  incom- 
plete without  a  battery  plant.  It  could  never  re- 
alize the  full  economy  of  the  water  wheels  without 
this  auxiliary;  and  I  also  believe  that  most,  if  not 
all,  cjf  the  railway  plants  would  be  benefiled  by 
auxiliary  batteries  in  their  operating  cost.  But  1 
still  maintain  that  as  to  the  first  cost,  output  tor 
output,  the  battery  is  much  more  expensive  than 
generating  units.- 


Standard    Diagrams   of   Electrical    Ap- 
paratus. 

A  criticism  oi  the  conventional  electrical  dia- 
grams adopted  by  the  Chicago  Electrical  association 
appeared  in  the  Telegraph  Age  of  last  week  and 
was  submitted  to  Mr.  T,  G,  Grier,  the  chairman 
of  the  committee  that  prepared  the  drawings,  'The 
Age's  article  was  written  from  the  point  of  view 
of  a  student  of  telegraphy  by  Mr,  W,  A,  'Van  Orden, 
who  claimed  that  the  symbols  of  the  association  for 
telegraph  apparatus  go  too  far  in  the  direction  of 
simplicity,  not  conveying  to  the  mind  a  mental 
picture  of  the  object  described.  The  writer  also 
advanced  the  very  curious  argument  that  the  de- 
signs were  not  pretty  enough  for  "periodicals  like 
the  Telegraph  Age."  Tasteful  diagrams,  he  says, 
render  a  page  conspicuous  and  attractive,  but  "the 
new  style  of  diagram  would  not  only  rob  the  arlict 
of  his  opportunity  to  exhibit  his  skill,  but  the  se- 
vere hard  outline  drawings  deprive  the  publisher 
of  that  conspicuous  display  which  is  part  of  his 
stock  in  trade," 

Mr,  Van  Orden's  critique  is  not  of  the  greatest 
importance,  perhaps,  but  in  commenting  upon  it 
Mr,  Grier  states  concisely  the  value  of  conven- 
tional symbols  to  engineers,  inventors,  students 
and  draughtsmen, 

"The  article  taken  from  the  Telegrap'n  Age  of 
August  6th,  entitled  'Uniform  Drawings,' "  says 
Mr,  Grier,  "which  is  a  criticism  of  the  standard  dia- 
grams of  the  Chicago  Electrical  association,  has 
been  written  without  a  clear  comprehension  of  the 
subject, 

"Diagrams  have  been  used  by  engineers  for  years 
as  a  means  of  simplifying  work,  "They  are  a  code 
language  and  have  differed  in  details,  but  always 
have  one  aim  in  view,  that  of  lessening  the  work  of 
illustrating  ideas.  The  author  of  'Uniform  IDraw- 
ings'  searched  through  this  collection  of  symbols 
[the  pamphlet  on  standard  diagrams]  for  a  new 
and  improved  method  of  delineating  telegraphic 
apparatus.  He  seemed  to  think  that  in  this  collec- 
tion of  symbols  he  would  find  pictures.  He  de- 
mands for  the  enlightenment  of  students  and  for 
the  columns  of  periodicals  like  the  Telegraph  Age 
diagrams  that  show  at  once  an  artistic  picture  of 
the  device.  He  keeps  in  mind  the  student  of  teleg- 
raphy and  the  artist's  lost  opportunity  to  display 
his  skill, 

"The  object  of  the  Chicago  Electrical  association 
was  not  to  present  a  series  of  pictures  of  devices, 
but  to  collect  and  standardize  the  shorthand  lan- 
guage of  the  engineer  and  draughtsman.  The 
symbols  of  a  science  are  not  to  be  grasped  at  a 
glance;  they  are  the  skeletons,  the  outlines  of  the 
thought;  they  represent  a  principle  and  not  a  specific 
design.  Designs  and  forms  of  devices  may  change 
and  multiply,  but  the  principle  remains  the  same. 
It  is  the  principle  that  is  represented.  The  diagram 
may  be  wholly  or  partially  arbitrary  in  its  selection, 
and  yet  be  more  admirable  for  its  purpose  than 
any  drawing  of  any  particular  foim  of  device  could 
be.  Shading  or  any  elaboration  of  diagrams  in- 
creases the  difficulty  of  drawing  and  destroys  the 
simplicity — a  great  value  when  general  uniformity 
is  desired," 


Electrical  Novelties  for  the  West  Indies. 

The  New  York  Tribune  obtained  the  opinion  of 
several  export  brokers  on  the  subject  of  the  demand 
for  American  goods  in  the  new  island  territories 
of  the  United  States.  One  interview  was  with  C,  E, 
Stevens,  who,  with  F,  O,  Prescott,  is  in  charge  of 
the  Edison  Electrical  Novelty  agency  at  No.  44 
Broad  street.  "The  Latin  race,"  said  he  "spends 
money  lavishly  on  In.xuries  and  novelties,  both  in 
matters  of  dress  and  pleasure.  When  better  bank- 
ing facilities  are  secured,  and  particularly  when  re- 
sponsible houses  here  in  New  Y^ork  wnll  undertake 
to  negotiate  shipping  documents,  the  present  con- 
ditions will  be  greatly  improved.  We  find  a  ready 
sale  in  all  sorts  of  electrical  novelties  in  both  the 
West  and  East  Indies,  and  expect  to  do  a  large 
business,  particularly  in  projectoscopes  and  films, 
I  reason,  by  analogy,  that  all  sorts  of  ornamental 
articles  of  attire,  fancy  headgear,  mechanical  toys 
and  musical  boxes,  and.  in  fact,  anything  that  will 
touch  upon  the  love  of  color  and  pleasure  of  the 
tropical  peoples,  will  prove  to  be  profitable  articles 
of  export,  more  so,  perhaps,  than  staple  goods. 
There  is  a  good  deal  of  money  on  the  islands,  and 
it  is  much  more  generally  distributed  than  is  sup- 
posed. The  people  are  not  educated  up  to  investing 
their  surplus  in  agricultural  implements.  They  save 
it  until  they  find  a  chance  to  spend  it  for  some 
sort  of  alluring  trifle  or  on  personal  decoration.  We 
expect  to  push  our  goods  briskly,  both  by  adver- 
tising and  through  personal  canvass  by -our  agents," 
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Mr.  Boyle's  Work  in  Willmar. 

By  reading  attentively  the  account  01  the  electric- 
light  plant  in  Willmar,  Minn.,  prepared  by  Christian 
Johnson,  the  president  of  the  village  council,  and 
published  in  the  Willmar  Tribune,  the  disinterested 
outsider  will  be  greatly  edified  and  will  conclude 
that  some  of  the  bright  minds  in  the  electrical  busi- 
ness are  contributing  to  the  success  of  the  Warren 
Electric  Manufacturing  company.  It  seems,  to  tell 
the  story  briefly,  that  the  village  of  Willmar  pur- 
chased an  alternator  from  the  Warren  company 
some  time  ago.  But  it  was  claimed  that  the  ma- 
chine was  detective,  and,  after  some  correspondence 
with  the  maker,  an  exchange  was  effected,  a  new- 
machine  being  supplied  for  the  old  one.  This,  too, 
gave  trouble.  It  ran  hot  in  the  bearings,  and  the 
local  electrician  said  that  the  fault  was  with  the 
dynamo.  A  resolution  was  adopted  by  the  village 
council  notifying  the  Warren  company  to  send  a 
man  to  W'lllmar  to  remedy  the  defect.  If  this  de- 
mand was  unheeded,  the  village  would  employ  an 
expert  dynamo  doctor  and  charge  his  fee  to  the 
Warren  company. 

Up  to  this  time  the  villagers  were  chipper  and 
"sassy"  and  having  everything  their  own  way.  The 
village  recorder,  in  transmitting  the  resolution  of 
the  council,  expressed  the  hope  that  the  company 
would  neglect  the  matter  no  longer.  The  company 
acted  on  the  hint  and  gave  immediate  attention  to 
the  complaint  in  a  letter  written  by  C.  C.  Warren. 
Now,  Mr.  W'arren  is  not  without  experience  m  sell- 
ing electrical  machinery,  and  he  knows  how  to  ex- 
press himself  in  the  English  language.  So  it  was 
no  trouble  to  unlimber  some  of  his  light  artillery 
in  the  direction  of  Willmar.  "Someone  has  un- 
doubtedly done  some  fool  thing  that  has  occasioned 
what  little  annoyance  you  claim  to  have  had,"  he 
wrote;  and  "A  set  of  men  who  are  so  short-sighted 
as  to  pass  such  a  resolution  exhausts  our  patience," 
was  another  of  his  declarations.  Mr.  Warren  said 
that  the  first  machine  was  all  right  and  that  he  knew 
the  second  must  be  also.  The  company's  patience 
was  exhausted,  and  were  it  not  that  a  man  had 
started  for  Willmar  before  the  recorder's  letter  was 
received,  none  would  have  been  sent.  As  it  was,  the 
company  expected  that  the  village  would  pay  the  ex- 
penses of  the  expert's  visit. 

Such  was  the  situation  that  confronted  Mr.  James 
M.  Bovle,  E.  E.,  of  the  Warren  company  when  he 
arrived' in  Willmar.  And  what  did  Boyle  do?  Well, 
he  did  several  tilings,  as  shown  by  his  report  to  the 
president  of  the  village  council.  He  first  found  that 
the  dynamo  and  exciter  were  running  in  excellent 
shape,  as  far  as  their  electrical  and  mechanical  quali- 
ties were  concerned.  Then  he  made  some  sugges- 
tions as  to  belting,  lubrication  and  tlie  like;  said 
that  the  station  men  need  not  hesitate  to  overload 
the  machine,  and  that  he  had  made  a  change  in  the 
w'iring  circuit  of  the  e.xciter  which  practically  ob- 
viated the  danger  of  demagnetization,  which  had  ex- 
isted before.  He  sold  to  the  chairman  of  the  elec- 
tric-light committee  (the  man  who  had  introduced 
the  resolution  of  instructions  to  the  W"arren  com- 
pany) an  extra  field  coil  for  the  alternator  and 
jauntily  attached  the  bill  to  the  report.  With  the 
village  electrician  he  had  tested  the  machine,  and 
the  two  had  jointly  ascertained  that  "the  machine 
has  a  remarkable  electrical  efficiency,  approaching  gg 
per  cent,  at  about  half  load."  If  the  changes  he  had 
suggested  were  made  and  the  new^  field  coil  pro- 
vided, Mr.  Boyle  was  sure  that  excellent  and  con- 
stant service  might  be  expected  from  the  Warren 
alternator. 

Mr,  Boyle's  report  opened  the  eyes  of  the  council- 
men  to  the  real  treasure  they  had  in  the  W'arren 
machine.  A  special  meeting  was  called;  the  village 
electrician  testified  that  the  dynamo  was  all  right 
and  that  the  manner  of  running  it  was  alone  at 
fault.  Mr.  Johnson,  the  president  of  the  council, 
made  a  public  statement,  possibly  at  Mr.  Boyle's 
suggestion,  "to  silence  the  rumor  afloat  that  the 
Warren  dynamo  is  not  an  efficient  machine,"  and 
gave  his  opinion  that  they  had  indeed  a  remarkably 
efficient  machine.  At  last  the  truth  triumphed  in 
AVillmar. 

Mr.  James  M.  Boyle,  E.  E.,  seems  to  have  chosen 
well  his  vocation. 


for  new  ones,  provided  his  ofier  of  $17  per  lamp  held 
good  if  the  new  bids  were  rejected.  This  offer  was 
accepted  and  new  bids  for  the  lamps  will  be  adver- 
tised. Mr.  Livsey  states  that  all  the  lamps  in  the 
city  at  present  were  furnished  by  his  company,  and 
he  wanted  to  secure  the  contract  on  account  of  the 
advertisement  it  would  prove  for  his  company.  He 
asked  that  his  offer  be  suppressed  in  the  daily  news- 
papers, but  the-  commissioners  would  not  assent 
to  his  request." 


CORRESPONDENCE. 


Detroit  Lamp  Contract. 
The  Detroit  correspondent  of  the  Western  Elec- 
trician sends  the  following  account  of  a  transaction 
in  that  city:  "The  General  Electric  company  and  the 
Adams-Bagnall  Electric  company  have  a  warm  fight 
on  in  this  city  to  see  which  firm  will  have  the  honor 
of  furnishing  the  city  lOO  arc  lights.  At  the  last 
meeting  of  the  public  lighting  commission  bids  were 
opened  from  these  two  companies.  The  General 
Electric  company  offered  the  lamps  at  $20  each,  and 
the  Adams-Bagnall  Electric  company  made  a  bid  ot 
$17.25.  The  bids  were  referred  to  City  Electrician 
Sleele  for  a  report  on  the  relative  value  of  the  lamps, 
and  at  the  meeting  oi  the  commission  Monday  night 
[August  15th]  Mr.  Steele  submitted  his  report,  stat- 
ing that  the  two  lamps  were  of  equal  value.  In  the 
meantime  the  bids  had  been  published  in  the  local 
papers  and  each  company  sawwhat  the  other  had  bid. 
The  agent  of  theAdams-Bagnall  companj^  made  no 
attempt  to  do  anything  further  about  it,  but  J.  H.  Liv- 
sey. representing  the  General  Electric  compan\',  ap- 
peared at  the  meeting  and  offered  his  lamps  at  25 
cents  per  lamp  cheaper  than  the  bid  of  the  other 
company.  The  commission  would  not  accept  this, 
but  offered  to  reject  the  former  bids  and  advertise 


New  York  Notes. 

New  York,  August  22. — The  problem  of  trans- 
portation over  the  East  River  bridge  is  still  of  press- 
mg  importance.  The  elevated  and  surface  railroads 
now  carry  an  average  of  210,000  people  a  day,  while 
the  old  bridge  trams  formerly  carried  only  from 
110,000  to  120,000  people.  Much  of  this  increase  is 
made  up  of  people  who  formerly  used  the  ferries  or 
walked,  but  who  now  ride  over  the  bridge  for  no 
additional  fare.  People  have  stopped  using  the  fer- 
ries in  large  numbers  and  many  have  stopped 
walking  over  the  bridge.  They  now  go  from  Brook- 
lyn to  Manhattan  for  a  five-cent  fare,  while  by  ferry 
routes  they  paid  six  cents  in  commutation  hours  or 
by  tlie  bridge  they  paid  seven  and  a  half  cents  in  all. 
It  is  evident  that  the  bridge  is  overcrowded  during 
the  rush  hours,  and  relief  must  be  sought  in  some 
direction,  even  after  all  reasonable  precautions  for 
safety  have  been  taken.  The  building  of  a  new 
bridge  exclusively  for  the  use  of  the  transportation 
companies  has  been  suggested.  In  a  recent  inter- 
view Clinton  L.  Rossiter,  president  of  the  Brooklyn 
Heights  Railroad  company,  said:  "The  surface  rail- 
road companies  of  tliis  borough  would  be  willing  to 
sign  a  contract  to  the  effect  that  tliey  would  pay  the 
interest  on  $5,000,000  of  the  money  put  into  the  con- 
struction of  an  all-railroad  bridge,  in  return  for 
privileges  of  crossing  the  structure.  I  am  heartily 
in  favor  of  another  bridge,  and  concur  in  the  opinion 
that  the  necessity  for  additional  means  of  commu- 
nication between  Brooklyn  and  Manhattan  is  every 
day  becoming  more  pressing.  The  suggestion  has 
been  made  that  the  railroads  themselves  should  build 
this  bridge.  It  has  been  said  tliat  it  is  their  place 
and  duty,  but  I  do  not  agree  with  tliis,  and  frankly 
confess  tliat  the  company  which  I  represent  has  not 
the  money  necessary  to  be  expended  in  such  a  large 
undertaking,  and  I  do  not  think  the  other  railroads 
of  tliis  borough  are  able  to  make  such  an  outlay  of 
capital."  Mr.  Rossiter  estimated  that  an  all-railroad 
bridge  would  cost  about  $io,coo,ooo,  and  if  the  ele- 
vated railroad  companies  would  pay  the  interest  on 
the  other  $5,000,000,  the  bridge,  h^  said,  would  prac- 
tically cost  the  city  notliing. 

ihe  property-owners  on  Amsterdam  avenue  who 
object  to  four  tracks  on  that  thoroughfare  are  still 
active.  A  committee  called  at  the  mayor's  office  on 
Tuesday  in  relation  to  the  matter.  The  fight  be- 
tween the  property- owners  and  the  railroad  com- 
panies has  been  going  on  in  the  courts  for  some 
time.  One  set  of  electric  railway  tracks  is  now  in 
operation  by  the  Metropolitan  Street  Railway  com- 
pany, and  a  second  set,  owned  by  tlie  Third  Avenue 
company,  is  laid  on  the  avenue,  and  on  these  the  Third 
Avenue  companj-  purposes  runnmg  electric  motor 
cars.  The  propert>--owners  say  that  one  set  of  tracks 
is  enough;  that  the  four  tracks  take  up  more  than 
half  the  width  oi  the  avenue,  and  that  the  lives  of 
school  children  will  be  endangered.  The  Third  Av- 
enue companj-,  having  received  permission  from  the 
railroad  commissioners  to  change  its  motive  power 
from  horse  to  electiicity,  sought  permission  from  the 
cit}-  authorities  last  ytar  to  tear  up  the  avenue. 
Against  this  the  propert>-owners"  pro:ested,  and  the 
commissioner  of  public  works  of  the  old  city  refused 
the  request.  Suit  was  brought,  and  an  alternative 
v.rit  of  mandamus  was  secured  from  Justice  Russell. 
The  case  is  now  pending  before  the  Court  of  Ap- 
peals, and  it  was  to  ask  the  maj-or  to  have  the  cor- 
poration counsel  make  a  vigorous  defense  that  the 
committee  called. 

Negotiations  are  in  progress  between  the  Brook- 
lyn Elevated  Railroad  company  and  the  Brooklyn 
Heights  Railroad  companj%  loolang  to  a  traffic  agree- 
ment by  which  the  former  will  be  able  to  operate  its 
cars  on  the  new  trolley  routes  to  Bensonhurst  and 
Bath  Beach.  The  plan  is  to  have  the  Heights  road 
continue  its  Aevnue  C  routes  across  the  Ocean  Park- 
way and  down  Sixteenth  street  to  the  Eighty-sixth 
street  line  and  thence  through  to  Bath  Beach  and 
^Bensonhurst,  the  elevated  road  making  a  connection 
by  means  of  an  inclined  plane  at  Thirty-sixth  street. 
James  Scliofield  of  Lowell,  Mass.,  a  lineman  em- 
ploj'ed  by  the  New  York  Telephone  company,  nar- 
rowly escaped  death  from  a  live  wire  at  White  Plains. 
He  was  joining  two  cables  for  connecting  the  new 
telephone  exchange  with  the  new  wires  being  strung. 
On  the  pole  on  which  Schofield  was  working  three 
large  feed  wires  to  supply  power  to  the  trolley  road 
are  hung.  In  some  manner  the  cable,  which  is  lead 
covered,  struck  against  the  feed  wire  at  a  spot  where 
the  insulation  was  worn  off,  and  instantly  the  man 
received  the  full  current  through  his  body.  Scho- 
field was  unable  to  let  go  his  hold  of  the  cable,  and 
the  current  passed  through  him  until  a  man  on  a 
bicycle  rode  to  the  power  house  and  had  the  cur- 
rent shut  off.  Wlien  this  was  done  Schofield  fell 
back  on  the  little  platform  upon  which  he  was  work- 
ing and  laid  there  unconscious  for  15  minutes, 
when  he  was  removed  to  a  drug  store,  where  he  re- 


ceived medical  attention.  He  revived  under  the 
treatment  and  was  convej'ed  to  his  home.  His 
hands  and  feet  were  severely  burned,  and  a  large 
hole  was  burned  in  the  cable.  M.  S. 

Northwestern  Notations. 

Minneapolis,  August  20. — A  motor  wagon  is  to 
be  tested  between  Pierre,  S.  D.,  and  Rapid  City. 
The  wagon  is  expected  to  make  the  trip  in  10  to 
12  hours. 

J.  H.  Rafferty,  the  promoter  of  the  Waterloo  and 
Cedar  Falls  Electric  railway  system,  died  at  his 
home  in  Waterloo,  la.,  recently,  after  a  brief  illness. 

The  County  Board  of  Equalization  in  St.  Paul 
treated  the  Twin  City  Rapid  Transit  company  very 
tenderly  in  its  recent  session.  The  company's  as- 
sessed valuation  was  reduced  $900,000,  leaving  it 
S/Oi.ooo.  The  change  was  made  in  executive  ses- 
sion, at  the  closing  meeting  of  the  board,  and  seems 
to  have  been  railroaded  through.  The  assessment 
of  last  year  is  being  fought  in  the  courts  by  the 
company,  and  it  is  thought  that  the  board  sought 
to  placate  the  company  by  reducing  its  valuation 
this  year. 

A  foreclosure  of  a  mechanic's  lien  has  been  begun 
against  the  Waterloo  and  Cedar  Falls  Rapid  Tran- 
sit company  at  AVaterloo,  la.  It  is  believed  that 
none  of  the  creditors  will  lose  anything,  as  the  com- 
pany  has  no  large  unsecured  debts. 

The  ^\'aupaca  Electric  Light  and  Railway  com- 
pany of  Waupaca,  Wis.,  has  filed  a  trust  deed  to 
the  Milwaukee  Trust  company  for  $42,000,  to  se- 
cure the  payment  of  that  amount  of  bonds.  The 
company  will  push  the  construction  of  the  road  as 
rapidly  as  possible. 

The  city  of  Eau  Claire,  Wis.,  is  taking  bids  until 
2  p.  m.,  September  7th,  for  lighting  the  streets  of 
the  cit}'  for  a  period  of  two,  three,  four  and  five 
years    with  electricity-  or  gas. 

The  council  of  Mitchell,  S.  D.,  ordered  the  Mitch- 
ell Electric  Light  company  to  have  the  plant  in 
running  order  within  60  days  from  June  6th.  The 
company  failed  to  do  so  and  the  council  voted  to 
annul  the  franchise.  The  council  will  endeavor  to 
secure  better  figures  for  lighting  before  giving-  a 
new  franchise.  The  plant  was  burned  last  May 
and  the  company  has  not  completed  rebuilding  it. 

The  street-railw  a}'  company  at  Fort  Dodge,  la., 
is  at  outs  with  the  council  as  to  a  track  across  the 
public  square.  The  council  has  carried  the  matter 
into  court  and  was  prepared  to  take  further  steps 
v.hen  the  street-railway  company  countered  with 
an  injunction  preventing  the  council  from  interfer- 
ing with  the  construction  of  the  track.  The  com- 
pany then  went  ahead  and  laid  the  track  and  will  be 
in  position  to  operate  the  line  before  the  court 
hands  down  its  decision. 

The  railway  and  light  company  of  Winona,  Minn., 
is  substituting  for  its  series  arc  lights  incandescent 
arcs,  operated  on  incandescent  circuits.  C. 

Canadian  Intelligence. 

Ottawa,  Ont.,  August  20. — The  West  Kootenay 
Power  and  Light  company  has  closed  a  contract  with 
the  Canadian  Pacific  railway  to  supply  electric  cur- 
rent to  operate  the  latter  company's  smelter  at 
Trail. 

The  city  of  New  Westminster,  B.  C,  is  resisting 
the  proposal  of  a  company  to  tap  the  waters  of  the 
Coquitlan  Lake  and  develop  electric  power.  The 
civic  authorities  believe  that  the  city  needs  all  the 
water  supply  over  which  it  has  rights  of  user  as  a 
reservoir. 

The  Ottawa  Electric  company  has  supplied  its 
employes  whose  duty  it  is  to  lead  meters  with  a 
portable  electric  light  worked  on  the  storage-bat- 
tery system.  The  light  is  five  candle  power,  and 
will  run  continuously  for  12  hours  without  change 
of  battery.  The  article  may  be  readily  carried  in 
the  coat  pocket. 

Ten  months'  earnings  of  the  Montreal  electric 
street  railway  amount  to  $1,179,284.63.  For  the  same 
period  last  year  the  earnings  of  the  railway  were 
about  $100,000  less.  During  the  month  just  closed 
the  figures  are  unprecedented,  over  $144,000  having 
been  collected,  an  increase  of  about  $15,000  over 
the  corresponding  month  last  year. 

It  is  reported  that  the  Ottawa  Electric  Railway 
company  is  negotating  for  the  purchase  of  the 
Gatineau  \'alley  railway,  and  will  convert  that  road 
from  steam  to  an  electric  railroad.  The  countrj- 
through  which  this  line  passes  is  of  the  grandest 
in  Canada,  and  it  is  in  the  Gatineau  Valley  that 
the  famous  fishing  grounds  are  situated. 

Nelson  Moore  of  Guelph,  Ont..  has  completed  a 
model  of  his  overhead  electric  railway.  The  hard- 
wood posts  from  which  the  cars  are  suspended,  as 
well  as  the  base  and  arms,  are  encased  in  steel  and 
strongly  riveted  to  prevent  vibration.  Two  iron 
sockets  are  suspended  from  the  arms  of  the  post 
and  into  these  steel  rails  are  laid.  The  wheels  of 
the  car  are  built  after  the  manner  of  bicycle  wheels, 
with  steel  spokes  and  ball  bearings,  which  give 
strength  and  lightness  and  ease  of  motion.  The 
framework  of  the  car  will  be  of  strong  iron  or  steel, 
and  the  car  is  suspended  from  the  wheels  to  a  dis- 
tance of  three  feet  from  the  ground.  The  interior 
is  fitted  with  back-to-back  seats,  which  run  the 
entire  length  through  the  middle  and  are  suspended 
from  the  top.  The  inventor  claims  many  advan- 
tages for  his  overhead  road.  No  grading  or  ground 
work  has  to  be  done  in  constructing  the  road:  no 
bridges  are  required  to  span  streams  or  cross  ditches 
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and  ravines — a  material  consideration.  Tlien,  in  the 
winter-time,  there  would  be  no  cleaning  away  of 
snow  from  the  track  and,  for  the  same  reason,  no 
washouts.  Mr.  Moore  claims  that  less  electric 
power  would  be  required  to  operate  the  cars  in  com- 
parison with  the  present  system,  that  greater  speed 
would  be  obtained  and  more  effective  locomotion 
secured. 

Ottawa,  August  13. — The  Imperial  Privy  Council 
has  refused  to  grant  the  Toronto  Street  Railw.'iy 
company  leave  to  appeal  from  the  decision  of  the 
Ontario  Appeal  Court,  which  upheld  the  right  of 
Toronto  to  assess  rails,  poles,  etc. 

Another  application  will  be  made  at  the  next  ses- 
sion of  Dominion  Parliament  for  a  charter  for  a 
bridge  between  the  city  of  Hull  and  Ottawa  to 
give  the  Hull  and  Aylmer  electric  railway  entrance 
to  Ottawa.  A  vigorous  lobby  defeated  the  bill  at 
the  last  session  of  Parliament. 

The  Jacques  Cartier  Water  Power  company  01 
Quebec  has  been  organized  with  the  authorized  capi- 
tal stock  of  half  a  million  dollars.  The  company  has 
acquired  from  the  Standard  Light  and  Power  com- 
pany of  Montreal  its  chartered  rights  to.  introduce 
electricity  for  light,  power  and  heating  through- 
out the  city  of  Quebec.  It  is  expected  that  the 
company  will  have  the  work  in  full  operation  on 
or  before  the  first  day  of  January  ne.xt. 

The  Montreal  Park  and  Island  Railway  company 
has  been  refused  the  right  to  appeal  to  the  Privy 
Council  from  the  judgment  of  the  Court  of  Appeal 
for  the  province  of  Quebec.  The  company  entered 
into  a  contract  with  the  town  of  St.  Louis  du  Mile 
End  some  years  ago,  by  which  it  was  to  supply 
the  town  with  a  first-class  electric-car  service  on 
the  principal  streets,  with  transfers  to  the  Montreal 
street  railway.  The  company  failed  to  carry  out 
its  contract,  and  the  corporation  took  out  an  action 
against  it  and  prevailed. 

The  Ottawa  City  Council  has  passed  the  Metro- 
politan Electric  company's  by-law,  which  lets  in  a 
new  electric  corporation  to  operate  in  Ottawa.  The 
by-law  provides  among  other  things  that  the  com- 
pany is  not  to  charge  for  incandescent  lighting 
more  than  one  cent  per  ampere-hour,  with  a  dis- 
count of  40  per  cent,  and  a  further  discount  of  12 
per  cent,  for  cash  within  15  days,  off  the  lowest 
meter  price.  At  the  expiration  of  10  years  the  city 
has  a  right  to  acquire  the  property  of  the  company 
at  its  actual  cash  value.  The  company  has  made 
arrangements  for  obtaining  its  water  power  at  the 
Chaudiere  Falls  and  has  already  secured  over  2,000 
horse  power  to  begin  with,  and  an  option  for  5,000 
more  if  needed. 

It  is  reported  that  the  Toronto  Electric  Railway 
company  has  entered  a  suit  a.gainst  the  Siemens 
&  Halske  Electric  company  of  Chicago  for  $25,000 
for  breach  of  warranty  of  a  generator. 

The  shareholders  of  the  Montreal  Island  belt-line 
railway  have  authorized  the  directors  of  that  com- 
pany to  issue  new  bonds  to  the  extent  of  $380,000 
and  to  cancel  and  redeem  the  old  issue  of  $300,000. 
The  ratepayers  of  the  city  of  Hamilton.  Ont..  have 
voted  in  favor  of  extending  the  franchise  of  the 
Hamilton  Street  Railway  company  for  a  further 
period  of  15  years,  or  until  the  year  1928.  The 
vote  was  strongly  against  the  corporation  in  the 
proposition  to  assume  control  of  the  street  railway. 
The  trouble  between  the  Ottawa  Electric  Street 
Railway  company  and  its  employes  is  reaching  the 
acute  stage.  The  company  has  already  dismissed 
a  number  of  its  conductors  for  various  reasons,  but 
chiefly,  it  is  said,  because  they  belong  to  the  union. 
The  employes  propose  to  appeal  to  the  public  of  the 
city  in  order  to  enlist  active  popular  sj'mpathy  on 
their  behalf.  The  employes  are  asking  for  a  10- 
hour  day  and  the  wage  of  $1.50;  they  are  now  of- 
fered $1.43. 

Professor  Callendar.  recently  of  the  stafT  of  Mc- 
Gill  University.  Montreal,  has  designed  a  platinum 
electrical-resistance  thermometer,  capable  of  meas- 
uring temoerature  to  the  ten-thousandth  part  of  a 
degree.  The  extreme  delicacy  of  the  instrument 
makes  it  a  valuable  aid  in  securing  accurate  obser- 
\  ations  of  the  temperature  of  lake  and  river  water 
during  the  various  seasons  of  the  year,  as  no  other 
thermometer  is  available  for  such  minute  measure- 
ni.ents.  W. 


PERSONAL. 


Carl  Moderegger,  chief  engineer  for  Siemens  & 
Halske  at  Vienna.  Austria,  is  visiting  this  country 
to  make  a  close  study  of  electric  street-railway  sys- 
tems. 

A  party  of  representatives  of  the  Russian  army 
and  navy  visited  Schenectady  recently.  The  visi- 
ters called  at  the  General  Electric  company's  works 
and  were  shown  through  the  various  departments. 

According  to  a  cable  dispatch  from  London  under 
date  of  August  21st,  "the  personal  estate  of  the  late 
Dr.  Cornelius  Herz,  who.  it  was  charged,  was  im- 
plicated in  the  Panama  Canal  scandal,  has  been 
sworn  to  at  £20."  Dr.  Herz  was  considered  a  very 
wealthy  man  during  his  life. 

Mrs.  Catherine  Richardson  Barton,  wife  of  Enos 
M.  Barton,  president  of  the  Western  Electric  com- 
]>any.  died  on  Thursday  morning,  August  i8th,  at 
the  Milwaukee  sanitarium,  where  she  had  spent 
some  months  for  the  benefit  of  her  health.  Mrs. 
T^arton  was  the  daughter  of  Professor  John  F. 
Richardson,  formerly  professor  of  Latin  in  the  Uni- 


versity of  Rochester.  Three  children  survive  her 
—a  son,  now  senior  in  the  University  of  Chicago; 
a  daughter,  member  of  the  junior  class  in  Bryn 
Mawr  College,  and  a  younger  daughter  at  home. 
Mrs.  J.  S.  Dickerson  and  Mrs.  J.  H.  Lippincott  of 
Newton  Center,  Mass.,  Mrs.  W.  C.  Wilkinson 
of  Chicago  and  Mrs.  Spencer  Dickerson  of  Evans- 
ton  are  sisters  of  the  deceased.  Twelve  years  ago 
Mr.  and  Mrs.  Barton  sustained  the  loss  of  a  son 
by  drowning,  and  the  sudden  bereavement  had  a 
profound  effect  on  the  health  of  the  mother.  She 
never  entirely  recovered  from  the  shock,  although 
surrounded  by  every  attention,  and  it  shortened  her 
life.  The  immediate  cause  of  death,  however,  was 
imeumonia.  Mrs.  Barton  was  a  woman  of  notable 
character  and  intellect,  and  the  members  of  the 
famdy  will  have  the  respectful  sympathy  of  many 
friends  in  their  grief. 


ELECTRIC  LIGHTING. 

The  city  of  Nelson,  B.  C,  has  resolved  to  purchase 
the  Nelson  electric-light  plant  under  terms  of  pur- 
chase offered,  which  are  $35,400. 

The  Washington  Electric  Light  company,  Wash- 
ington, Pa.,  is  increasing  its  plant  by  the  addition 
of  a  200  horse  power  Ball  engine. 

The  Portland  (Ore.)  councilmen  propose  to  take 
time  by  the  forelock  by  beginning  at  once  to  ar- 
range for  the  lighting  of  the  city  for  two  years  from 
April  I,  1899,  when  the  present  contract  expires. 
Outside  companies  that  may  offer  to  erect  a  plant 
will  have  time  to  do  so. 


ELECTRIC  RAILWAYS. 

A  recent  blaze  on  the  Alley  "L"  structure  in 
Chicago  was  caused  by  a  spark  from  the  contact 
rail  igniting  gas  from  a  pipe  accidentally  damaged 
by  a  workman.  The  ties  caught  lire  and  the  firemen 
were  called  out.  Traffic  was  suspended  for  20  min- 
utes. 

The  Los  Angeles  (Cal.)  Traction  company  is 
building  an  extension  to  Boyle  Heights,  and  a  line 
to  San  Pedro  is  proposed.  The  company  is  in- 
stalling a  new  500-kilowatt  generating  unit,  consist- 
ing of  a  Hamilton-Corliss  engine  and  a  Walker 
generator. 

The  Honolulu  Commercial  .Advertiser  says  that 
the  Hawaiian  Tramways  company  proposes  to  con- 
vert its  mule  line  to  one  electrically  operated.  It 
asks  for  the  right  to  have  double  tracks  on  King 
street  from  Thomas  Square  to  Waikiki.  and  on 
Beretania  street  from  Punchbowl  street  to  Punahou. 
Application  has  been  made  to  the  cabinet. 

The  San  Francisco  Chronicle  says  that  it  is 
rumored  that  the  Southern  Pacific  Railroad  com- 
pany intends  soon  to  substitute  electricity  for  steam 
as  a  motive  power  on  its  entire  local  system.  The 
change  will,  it  is  said,  include  the  broad  and  narrow 
gauge  Alameda  "locals,"  the  Seventh  street,  Web- 
ster street  and  Berkeley  "locals"  and  the  San  Pablo 
avenue  cable  system. 

The  Union  County.  N.  J.,  Board  of  Freeholders 
has  granted  a  franchise  to  ex-Congressman  John 
Kean  for  a  trolley  road  between  Elizabeth  and 
Plainfield  for  a  sum  of  $250,000.  In  addition  to  the 
quarter  of  a  million  dollars  in  cash,  ex-Congressman 
Kean  agrees  to  pay  four  per  cent,  interest  on  any 
amount  in  excess  of  that  figure  it  costs  to  improve 
the  Union  County  boulevard,  which  w'ork  the  county 
will  undertake  on  the  strength  of  the  $250,000  re- 
ceived for  the  franchise. 

Arrangements  are  being  made  for  a  connection 
between  the  South  Side  elevated  and  the  Calumet 
electric  at  Sixty-third  street  and  Stony  Island  av- 
enue, Chicago.  The  line  of  the  latter  road  is  to  be 
extended  a  block  north  to  that  point,  and  two  large 
elevators  will  be  built  to  carry  the  passengers  from 
the  surface  to  the  elevated-railroad  platform.  The  ca- 
pacity of  the  elevators  will  be  60  passengers  each, 
and  the  cost  of  their  construction  will  be  in  the 
neighborhood  of  $6,000.  It  is  expected  to  have  the 
connection  completed  by  early  fall.  The  Calumet 
electric  people  are  counting  upon  a  large  increase 
in  the  traffic  of  their  road  as  soon  as  these  plans 
are  carried  out. 


TELEGRAPH. 

Recent  advices  from  New  Zealand  state  that  the 
premier  has  informed  the  .Assembly  that  he  favors 
the  Pacific  cable,  and  unless  a  resolution  was  passed 
by  the  House  to  the  contrary,  he  would  adhere  to  the 
Pacific  rather  than  to  the  Cape  route.  If  Canada 
would  come  in  New  Zealand  would  also,  and  he 
believed  Great  Britain  would  help. 


ELECTRICAL  SECURITIES. 

The  Metropolitan  Street  Railway  company  of 
New  York  has  declared  a  dividend  of  1%  per  cent., 
payable  October  15th. 

The  second  quarterly  report  of  the  Nassau  Elec- 
tric Railroad  company  shows  gross  earnings  of 
$5/0,959.  as  compared  "with  $507,070  a  year  ago.  and 
net  earnings  of  .$211,850.  In  fixed  charges  and  op- 
erating expenses  there  has  been  a  large  increase. 

The  earnings  of  the  Pcnn  Electric  company  for 
the  year,  as  reported  at  the  annual  meeting  at  Cam- 


den, N.  J.,  was  $4,250  from  rental  of  the  company's 
circuits,  and  the  balance  on  hand  is  $726.54.  It 
was  reported  that  the  deficiency  now  amounts  to 
$19,123.42,  having  been  reduced  $8,592.51  during  the 
year. 

The  July  statement  of  the  Edison  Electric  Illumi- 
nating company  of  New  York  shows  gross  earnings 
of  $196,400.50,  an  increase  of  $33,94702;  net  earnings 
$66,552.30,  increase  $7,517.80.  For  seven  months 
the  gross  earnings  were  $1,738,123.46,  an  increase  of 
5346,903.67,  and  net  earnings  $751,760.07,  increase 
$121,011.05. 

The  stockholders  of  the  General  Electric  company 
have  voted  to  reduce  the  capital  stock  of  the  com- 
pany, as  recommended  by  the  directors.  The  reso- 
lution presented  by  T.  Jefferson  Coolidge  declared 
in  favor  of  reducing  the  capital  stock  from  the  pres- 
ent amount  to  $20,827,200,  of  which  182,760  shares 
should  be  common  stock  of  the  par  value  of  $100. 
and  25,512  shares  of  preferred  stock  of  like  par 
value.  The  present  common  and  preferred  stock 
■-(ud  the  number  of  shares  of  each  holder  will  be  re- 
duced respectively  to  three-fifths  of  the  face  value. 


MISCELLANEOUS. 

A  company  of  northern  and  southern  capitalists 
was  organized  in  Philadelphia  last  week  to  construct 
and  operate  telephone,  electric-light  and  railway 
plants  in  the  South.  The  main  office  will  be  at 
Atlanta,  Ga.  Mr.  J.  M.  Wood  of  Wilmington, 
N.  C,  was  elected  general  manager  and  purchasing 
agent.  He  can  be  addressed  at  Wilmington  for 
the  present.  The  company  is  said  to  have  some 
valuable  franchises.  It  is  in  the  market  for  tele- 
phones, telephone  supplies  and  electric-light  sup- 
plies. 

The  Navy  Department  is  inviting  sealed  proposals 
until  August  3Cth,  for  two  pairs  of  runways,  erected 
on  foundations  in  building  No.  20,  Brooklyn  navy 
yard,  together  with  lateral  bracing  and  *wo  electric 
traveling  cranes  of  20.000  pounds  lifting  capacity, 
with  three  motors  each,  for  lifting  and  carrying 
with  loads.  Prospective  bidders  can  obtain  specifi- 
cations and  other  information  upon  application  to 
the  Navy  Pay  Office  at  New  York,  or  to  the  Bureau 
of  Supplies  and  Accounts,  Navy  Department,  Wash- 
ington, D.  C. 

An  innovation  has  been  inaugurated  in  Berlin,  ac- 
cording to  Eleklrotechnischer  Anzeiger.  It  ap- 
pears that  the  city  is  divided  into  15  sections  with 
about  700  fire  alarms.  The  latter  are  connected  by 
underground  cables  with  the  central  fire  stations. 
Heretofore  communication  with  the  station  from 
the  alarm  box  necessitated  the  use  of  the  telegraph 
key,  \yhich  is  fixed  in  each  alarm  box,  and  the  ob- 
servation of  the  needle  of  the  galvanometer.  Con- 
sequently a  telegraph  clerk  had  to  be  employed. 
Now  each  fire  captain  carries  a  small  leather  box, 
containing  a  microphone  with  switch,  a  second  tele- 
phone, an  induction  coil,  an  automatic  switch  and  a 
condenser  and  battery.  He  can  now  switch  onto  the 
alarm  box  and  communicate  with  the  superintendent, 
who  sits  at  his  desk  at  the  central  station. 


TRADE  NEWS. 


The  Dearborn  Drug  and  Chemical  Works  of 
Chicago  have  recently  analyzed  14  boiler  feed- 
waters  and  shipped  two  carloads  of  suitable  scale 
solvents  to  large  sugar  concerns  in  the  Hawaiian 

Islands. 

The  Swett  &  Lewds  company  of  Boston,  dealer 
in  X-ray  apparatus,  recently  secured  the  contract 
for  furnishing  the  X-ray  outfit  for  the  hospital  ship 
Bay  State.  A  lo-inch  coil  of  special  design  was 
furnished.  It  will  run  from  storage  batteries;  these 
batteries  will  be  charged  from  the  dynamo  of  the 
ship.  Six  of  the  type  W  tubes,  manufactured  by 
the  company  named,  as  well  as  a  large  fluoroscope, 
were  furnished.  The  tube-stand  was  particularly 
adapted  to  this  work.  The  main  part  of  the  stand 
and  the  base  is  of  iron  and  very  heavy:  the  arms 
holding  the  tube  and  wires  are  of  fiber,  with  an  ad- 
justable wooden  clamp  for  the  tube.  With  this 
stand  it  is  possible  to  hold  the  tube  in  any  position 
from  within  a  few  inches  of  the  floor  to  eight  feet 
above  it.  The  ship  also  carries  about  a  gross  of 
X-ray  plates  and  a  full  developing  and  printing  out- 
fit. It  is  stated  that  the  Swett  &  Lewis  company 
is  putting  out  a  lar,ge  number  of  static  machines  and 
has  several  large  hospital  orders  on  hand. 


BUSINESS. 


The  Mason  &  Richards  company  of  St.  Louis 
has  been  organized  by  W.  R.  Mason  and  B.  Rich- 
ards to  deal  in  electric-railway  machinery  and  sup- 
plies The  company  is  selling  agent  for  the  Walker 
company  of  Cleveland.  Electric  Railway  Equipment 
company  of  Cincinnati.  Keystone  Electric  company 
of  Erie.  Pa..  Wagner  Electric  Manufacturing  com- 
panv  of  St.  Louis  and  Forest  City  Electric  company 
of  Cleveland. 

Mir,  James  Healey,  who  recently  returned  to 
Milwaukee  from  a  trio  through  northern  Illinois  in 
the-  interest  of  the  Julius  .'Vndrae  &  Sons  company. 
states  that  the  business  conditions  in  the  rural  dis- 
tricts are  very  favorable.  The  splendid  crops  of 
the  season  have  made  it  possible  for  the  farmers  to 
nut  in  telephones  and  necessities  in  the  electrical 
line.     The  company  has  secured  the  agency  for  the 
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famous  Ericsson  telephones  in  tlie  Badger  state. 
Tlie  Andraes  say  that  these  telephones  are  all  that 
is  claimed  for  them  and  that  they  are  proving  them- 
selves beyond  a  doubt  the  standard  of  the  world. 
The  estate  of  C.  M.  Robertson,  Montville,  Conn., 
lecently  lost  by  fire  its  boiler  house.  In  order  to 
obviate,  if  possible,  a  like  experience  in  the  future,  the 
administrator  has  decided  to  put  up  a  thoroughly 
fireproof  construction  in  its  place.  The  building 
will  have  steel  framework,  brick  side  walls,  and  an 
absolutely  fireproof  roof,  consisting  of  corrugated 
iron  covering  laid  on  the  Berlin  Iron  Bridge 
company's  anti-condensation  roof  lining.  Steel 
trusses  will  support  the  roof.  The  building  is  about 
50  feet  square,  divided  by  a  corrugated  iron  par- 
tition  through   the    center,    making   a   boiler   room 


and  pump  room.  The  ventilation  is  obtained  by 
monitors  on  the  ridge  of  the  roof,  having  sash  on 
the  sides.  The  Berlin  Iron  Bridge  company  is  fur- 
nishing and  erecting  the  steel  work. 

The  New  York  and  Ohio  company,  manufacturer 
of  the  celebrated  Packard  transformer,  has  recently 
bi  ought  out  a  new  model,  which  is  to  be  known  as 
"Model  98."  It  is  claimed  that  the  results  secured 
on  this  new  model  are  something  considerably  ahead 
of  anything  that  has  been  secured  heretofore  in  the 
way  of  transformer  regulation  and  efficiency.  The 
Electric  Appliance  company,  general  western 
agent  for  the  Packard  transformer,  is  distributing 
special  circulars,  giving  tabulated  results  of  a  num- 
ber of  tests.  The  manufacturers  of  this  transformer 
are    prepared    to    guarantee    these    results    on    each 


transformer  sold,  and  a  large  fall  trade  is  looked  for 
on  the  "IVIodel  98." 

The  Raster  Carbon  Rheostat  company  of  Chicago 
is  meeting  with  success  in  placing  its  well-known 
rheostats  on  the  market.  The  company  is  now  plac- 
ing on  the  market  carbon  rheostats  with  a  positive 
automatic  release,  which  is  claimed  to  be  a  mechan- 
ically perfect,  electrically  correct  and  positive.  This 
rheostat  is  designed  to  meet  the  requirements  of  the 
most  severe  practice,  and,  with  the  automatic  re- 
lease, users  can  always  test  their  full  circuit  before 
closmg  armature  circuit.  The  rheostat  is  made  of 
solid  carbon,  of  an  absolute  resistance  which  is  un- 
varymg  under  all  conditions.  The  Raster  company 
also  manufactures  field  regulators,  theater  dimmers 
and  installs  complete  dimmer  plants. 


ILLUSTRATED   ELECTRICAL   PATENT  RECORD. 


609.015.  Electric  Elevator.  Rudolf  Eickemeyer, 
Yonkers,  N.  Y.  Application  filed  January  5, 
1891. 

An  electric  motor  coupled  to  an  elevator  and  its  hoist- 
inR  mechaaism  is  provided  with  field  coils,  adapted  lo 
reversals  of  current,  for  reversely  driving  the  motor,  and 
also  provided  with  a  governing  coil,  fed  with  currents  for 
neutralizing  the  magnetization  of  the  field  coils,  in  propor- 
tion to  undue  speed  of  the  motor,  so  that  should  the  motor 
be  operated  above  its  normal  speed  after  the  governing  coil 
has  balanced  the  field  coils,  the  motor  will  then  operate  as 
a  generator  and  develop  in  its  field  coils  a  counteracting 
current,  and  enable  the  motor  to  then  operate  with  self- 
braking  effect  in  retarding  the  speed  of  the  motor  arma- 
ture and  of  the  elevator  mechanism  directly  coupled 
thereto. 

609.016.  Electric  Elevator.  Rudolf  Eickemeyer, 
Yonkers.  N.  Y.     Application  filed  May  3,  1892. 

Combined  with  the  moving  car  or  platform  is  an  electric 
motor,  a  reversing  switch  connected  for  reversing  the  ap- 
propriate current  in  the  motor,  and  so  short-circuiting  the 
current  that  the  short-circuit  is  operative  during  the  re- 
versal and  inoperative  during  the  operation  of  stopping 
the  motor. 

609,043.  Motor  Car.  Charles  O.  Palmer,  Cleve- 
land, Ohio.  Application  filed  April  18,  1894. 
Renewed  January  25,  189S. 

The  car  frame  is  mounted  on  wheels,  supporting  a  motor 
thereon,  with  a  driving  wheel  in  operative  connection  with 
the  motor,  a  frictionally  connected  driving  train  from  the 
motor  to  the  car  wheels,  together  with  a  conductor  from 
the  motor  to  the  dynamo  or  other  source  of  energy,  and  a 
flexible  band  connection  from  the  driving  wheel  to  the 
mining  machine. 

609,092.  Electric  Controller.  Joseph  D.  Forrer, 
Johnstown,  Pa.     Application  filed  July  11,  1898. 

The  combination  of  a  pair  of  concentric  shafts  with 
operating  levers  for  each  shaft  and  means  for  preventing 
the  removal  of  one  of  the  levers  except  when  it  is  at  a  pre- 
determined position,  and  independent  means  for  prevent- 
ing the  lever  from  being  removed  except  when  the  other 
shaft  is  at  a  predetermined  position. 
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NO.    609.154 

609,124. "  Electric  Brake.  Ernest  B.  Skinner,  O^'- 
den,  Utah.     Application  filed  October  30,  1S97. 

The  brake  tor  the  plunger  or  piston  of  the  main  solenoid 
consists  of  two  plates,  one  of  them  carrying  links,  to  which 
a  lever  is  pivoted,  and  the  other  being  a  plate  having  a 
projecting  portion  for  engagement  with  the  lever  beyond 
the  links  There  are  also  a  slotted  pin  or  projection 
through  which  the  lever  pass.es,  a  spring  which  encircles 
the  slotted  pin  so  as  to  bear  upon  the  lever,  and  a  piston 
or  plunger  for  compressing  the  spring  so  as  to  release  the 
brake  blocks  carriedby  the  plates  from  the  brake-operating 
plunger  or  inston. 

609,142.  Combined  Battery  and  Electric  Cell.  Jules 
C.  Dagoneau,  Beaufort,  France.  Application 
filed  January   15,   1895. 

This  is  a  combined  battery  and  electrolytic  cell,  com- 
prising a  cell  containing  sulphate  of  copper,  an  interior 
cell  contained  therein  and  comprising  a  rectangular  frame- 
work of  slats  and  membranes  secured  upon  this  frame- 
work and  constituting  the  walls  of  the  interior  cell,  a  zinc 
element  and  dilute  sulphuric  acid  contained  in  ihe  interior 
cell,  suspension  bars  adapted  to  suspend  the  articles  to  be 
plated,  circuit  connections  between  the  zinc  plate  and  the 
bars  and  one  or  more  perforated  lead  plates  in  the  interior 
cell  upon  which  a  copper  deposit  will  be  made. 

609,154.  Electric  Telegraphy.  Oliver  J.  Lodge. 
Liverpool,  England.  Application  filed  Febru- 
ary I,  1898. 

In  a  system  of  Hertzian-wave  telegraphy,  the  combina- 
tion is  claimed  with  a  pair  of  capacity  areas,  of  a  self- 
inductance  coil  inserted  between  them  electrically  for  the 
purpose  of  prolonging  any  electrical  oscillations  excited 
in  the  system  and  constituting  such  a  system  a  radiator  of 
definite  frequency  or  pitch. 

609.173.  Telephone  System.  Alfred  F.  Swan,  Bay- 
onne  N.  J.  Application  filed  September  29, 
1897- 

The  combination  with  the  talking  set,  the  line,  and  the 
switch  barrel  moved  by  makes  and  breaks  in  the  line,  of 
a  movable  switch  arm  operated  from  the  switch  barrel 
and  adapted  to  cut  the  talking  set  in  and  out. 

609,188.  Electrical  Traction.  William  Kingsland, 
Llandudno,  England.  Application  filed  De- 
cember 23,  1897.  Patented  in  England  May 
21,  1896. 

Claim  is  made  for  a  continuous  main  electrical  con- 
ductor, sectional  working  conductors  from  which  the 
motorcar  directly  collects  the  current,  and  a  number  of 
sectional  auxiliary  conductors,  one  such  for  every  sec- 
tional working  conductor,  and  through  which  auxiliary 
sectional  conductor  the  current  is  passed  from  the  main 
conductor  to  the  sectional  working  conductor  aforesaid; 
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of  commutator  switches  situated  at  each  end  of  the  sec- 
tional auxiliary  conductors,  and  a  device  for  automatically 
operating  the  commutator  switches  by  means  of  electro- 
magnets having  soft-iron  armatures  fixed  on  rocking  shafts, 
mechanism  for  retaining  the  armatures  normally  in  one  or 
other  of  two  positions  so  long  as  the  magnets  are  not  en- 
ergized by  a  current  of  electricity  and  mechanism  whereby 
the  movement  of  the  rocking  shaft  is  communicated  to  the 
commutator  switch. 


NO.    609,331. 

609,229.  Telephone  System.  Charles  E.  Egan, 
Burton  L.  Lawton  and  Ernest  C.  Wilcox,  Mer- 
iden,   Conn.     Application  filed  April  9,   1897. 

Spring  jacks  are  provided  with  a  central  telephone  con- 
necting spring,  a  generator  connecting  spring  and  a 
subscriber's  communicating  spring;  a  plunger  is  fitted  to 
reciprocate  in  each  spring  jack  to  engage  either  of  the 
first  two  named  springs,  and  a  pair  of  connected  plugs  is 
fitted  to  operate  a  plunger  and  is  provided  with  a  metallic 
nib  fitted  to  engage  a  subscriber's  communicating  spring. 

609.245.  Electrical  Circuit  Controller.  Nikola  Tesla, 
New  York,  N.  Y.  Application  filed  December 
2,    1897. 

The  first  claim  is  given:  The  combination  with  a  recep- 
tacle of  a  conductor  or  a  series  of  spaced  conductors,  a 
nozzle  or  tube  for  directing  a  jet  or  stream  of  fluid  against 
the  same,  the  nozzle  and  conductor  being  capable  of  move- 
ment relatively  to  each  other,  and  means  for  maintaining  a 
circulation  of  conducting  fluid  contained  in  the  receptacle 
through  the  said  nozzle,  and  dependent  for  operation 
upon  such  relative  movement. 

609.246.  Electric  Circuit  Controller.  Nikola  Tesla, 
New  York.  N.  Y.  Application  filed  February 
28,  1S98. 

A  circuit  controller  comprises  means  for  producing 
streams  or  jets  of  conducting  liquid  forming  the  terminals, 
and  means  for  bringing  the  jets  or  streams  of  the  respect- 
ive terminals  into  intermittent  contact  with  each  other. 


NO.    609,356. 

609.247.  Electric  Circuit  Controller.  Nikola  Tesla, 
New  York,  N.  Y.  Application  filed  March  12, 
1898. 

The  receptacle  is  mounted  to  rotate  about  an  axis  in- 
clined to  the  vertical;  a  spindle  is  placed  within  the  re- 
ceptacle and  concentric  with  its  axis,  a  weighted  arm  is 
attached  to  the  spindle;  a  bracket  or  arm  is  also  secured 
to  the  spindle;  a  rotary  terminal  with  radiating  contact 
arms  or  vanes  is  mounted  on  the  bracket  in  position  10  be 
rotated  by  a  body  of  conducting  fluid  contained  in  the 
receptacle  when  the  fluid  is  displaced  by  centrifugal 
action. 

609.248.  Electric  Circuit  Controller.  Nikola  Tesla, 
New  York.  N.  Y.  Application  filed  March  12, 
1898. 

A  conductor  forms  one  of  the  terminals,  with  means  for 
maintaining  a  jet  or  stream  of  conducting  fluid  forming 
the  other  terminal,  and  directing  it  against  the  conductor, 
and  a  body  adapted  to  be  intermittently  moved  through 
and  to  intercept  the  jet  or  stream. 


609.249.  Electric  Circuit  Controller.  Nikola  Tesla 
New  York,  N.  Y.  Application  filed  March  i^" 
1898. 

The  features  described  include  a  closed  rotary  recep- 
tacle, a  rigid  conductor  mounted  within  the  same  and 
through  which  the  circuit  is  intermittently  established 
and  means  for  directing  a  jet  or  stream  of  a  fluid  which  is 
contained  in  the  receptacle  against  the  body  so  as  to  effect 
Its  rotation  independently  of  the  receptacle. 

609.250.  Electrical  Igniter  for  Gas  Engines.  Nikola 
Tesla,  New  York,  N.  Y.  Application  filed 
February  17,  1897.     Renewed  June  15,  1898. 

In  a  gas  or  explosive  engine  there  is  the  combination 
with  a  moving  part  of  the  engine  ot  a  circuit  closer  or 
switch  controlling  the  charging  and  discharging  of  a  con- 
denser, separated  terminals  in  the  cylinder  or  explosive 
chamber,  and  a  transformer  through  the  primary  of  which 
the  condenser  discharges,  the  secondary  being  connected 
with  the  terminals  in  the  cylinder. 

609.251.  Electric  Circuit  Controller.  Nikola  Tesla, 
New  York,  N.  Y.  Application  filed  June  3,  1897'. 
Renewed  June  15,   1898. 

A  circuit  controller  comprises  a  receptacle  containing  a 
fluid,  means  for  rotating  the  receptacle,  and  a  terminal 
supported  independently  of  the  receptacle  and  adapted  to 
make  and  break  electric  connection  with  the  receptacle 
through  the  fluid. 

609.252.  Electric  Rail  Bond.  Joseph  S.  Tucker, 
Chicago.  111.     Application  filed  January  20,  1897. 

A  rail  bond  is  described  comprising  a  conductor  having 
its  end  portions  provided  with  inwardly  tapering  enlarged 
heads,  the  heads  being  provided  at  their  inner  or  smaller 
ends  with  flanges. 


NO.  '^09,374. 

600,274.  System  of  Control  of  Electric  Motors. 
Edwin  R.  Gill,  Englewood,  N.  J.  Application 
filed  April  4,   1898. 

A  power  regulator,  a  controlling  actuator,  an  electromag- 
netic engager  adapted  to  cause  engagement  between  the 
regulator  and  actuator,  electric  circuits  for  energizing  the 
engager,  an  engagement  interrupter  moving  with  the 
engager  for  controlling  the  circuits  at  one  set  of  terminals 
and  a  manipulator  for  controlling  the  circuits  at  another 
set  of  terminals. 

609,288.  Means  for  Fastening  Insulator  Pins  to 
Cross-arms.  Loron  Mitchell,  Augusta,  Ga.  Ap- 
plication filed  May  10,   1898. 

An  insulator  pin  having  its  shank  provided  with  a  groove 
triangular  in  cross-section,  and  a  locking  device  carried 
by  the  groove  and  adapted  for  frictional  engagement  with 
the  wall  of  an  opening  into  which  the  shank  of  the  pin  may 
be  passed. 

609,331.  Telephonic  Measured-service  Sys;em.  Will- 
iam W.  Dean,  Boston,  Mass.  Application 
filed  November  16,   1897. 

The  apparatus  includes  call-sending  devices  at  the  sub- 
stations, call-answering  devices  at  the  central  station,  and 
two  call-registering  mechanisms  associated  with  the  circuit 
at  the  central  station,  actuated  by  the  normal  operation, 
successively,  of  the  call-sending  devices  of  either  sub- 
station and  the  central  call-answering  devices  for  dis- 
criminatively  counting  and  registering  the  calls  of  the  said 
sub-stations. 

609,356.  Electrical  Conduit  Box.  Hubert  Krantz, 
New  York,  N.  Y.  Application  filed  May  6, 
189S. 

A  split  conduit  box  is  provided  with  corresponding  semi- 
circular rims  on  the  two  parts  of  the  box  to  form  the  outlet 
openings  for  the  conduits,  in  combination  with  closing 
disks  held  in  place  by  the  two  parts  of  the  box  when  fitted 
together. 

609.374.  Telephone  Repeater  or  Relay.  John  S. 
Stone.  Boston,  Mass.  Application  filed  De- 
cember 29,  1897. 

This  instrument  comprises  an  electromagnet  in  one  cir- 
cuit, transmitting  electrodes  in  a  second  circuit,  a  dia- 
phragm con^rrjfln  to  both  the  electromagnet  and  the 
transmitting  teiectrodes,  and  a  vacuum  chamber  inclosing 
the  magnet,  electrodes  and  diaphragm. 
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Albion    E.    Lang,    President    American 
Street  Railway  Association. 

The    presiding    officer     of   the   American    Street 
Railway  association,  Mr.  Albion  E.  Lang  of  Toledo, 
O.,  is  the  sixteenth  incumbent  of  that  othce,  and  is 
well  qualified  to  sustain  the  dignity  of  the  position. 
President   Lang    is    an   experienced   street-railway 
man,  and  as  he  has  been  interested  in  the  work  of 
the  association  for  more  than  10  years  he  is  familiar 
w-ith  the  needs  of  the  organization   and   the   com- 
panies    composing     it.     He     held     several     offices 
prior  to  his  election  to  the  presidency  and  has  al- 
ways displayed  an  intelligent  interest  in  the  work 
of  the  organization.     It  is  particularly   appropriate 
that  the  presiding  officer  at  the  present  time  should 
have  personal  knowledge  of  the  growth  of  the  in- 
dustry since  the  formation  of  the  association  in  Bos- 
ton,  16  years  ago.     It  is  well,  too,  that  he  should 
be  a  progressive  character,  abreast  of  the  develop- 
ment in  the  industry  and  awake  to  the  possibilities 
in  the  development  of  the  facilities  at  hand.     Presi- 
dent  Lang's   record   shows   that   in   these   essential 
particulars  he  is  especially  well  fitted  for  the  office, 
and  there  is  no  doubt  that  he  will  prove  a  satisfac- 
tory presiding  officer. 
'       Albion  E.   Lang  is  a  native  of  Ohio;  he  has 
lived  in  that  state  all  his  hfe  and  all  his  business 
interests   are   centered   there.     He   was    born    at 
Huntington  in  1849,  but  the  early  years  of  his  life 
were  passed  at  Wellington.     Seventeen  years  ago 
he  entered  the  street-railway  field  at  Toledo,  and 
he  has  been  engaged  in  the  business  ever  since. 
His  first  venture  was  in  the  purchase  of  a  horse-car 
!  Hne,  not  a  very  important  undertaking,  viewed  in 
the  light  of  street-railway  deals  at  the   present 
lime,  but  it  served  to  interest  him  in  the  industry. 
Another  line  was  purchased  and  operated  in  con- 
junction with  the  lirst  road  in  1885,  and  when  the 
advantages    of    consolidation    became  apparent. 
further  acquisitions  were  made  four  years  later. 
This  proved  a  profitable  investment,  and  in  1896 
Mr.   Lang  secured  the  consolidation   of  all   the 
j   street-railway  lines  of  the  city  and  is  now  con- 
j  ducting  them  under  the  management  of  the  To- 
.  ledo    Traction    company.     The    nucleus    of    the 
present  street-railway  system,  the  first  line  pur- 
chased by  Mr.  Lang  in  1881,  is  the  old  Monroe 
and  Dorr  street  railroad  of  Toledo.     The  business 
at  that  time  was  badly  cut  up.     There  were  five 
other  railroad  companies  in  the  city,  and  it  was 
only  after  the  most   persistent   efforts   that   Mr. 
Lang  succeeded  in  uniting  these  roads  into  one 
company,   under  the  name  of  the  Toledo  Con- 
solidated Street  Railway  company.     He  became 
successively  the  secretary,  vice-president  and  gen- 
eral manager,  and  ultimately  the  president.     Later 
on  the  Consolidated  company  acquired  two  other 
companies  that  had  been  formed,  and  a  second 
consolidation  ensued  in  1895  under  the  name  of 
the  Toledo  Traction  company,  and  Mr.  Lang  has 
been  president  of  the  new  company  since  its  or- 
ganization. 

The  city  of  Toledo  is  now  furnished  exception- 
ally fine  street-railway  service.  It  has  a  network  of 
IJO  miles  of  track,  supplying  all  parts  of  the  city, 
and  the  people  are  well  satisfied  with  the  service. 
Mr.    Lang   personally    directs    the    management 
of  the  system,     tie  has  done  much  to  improve  the 
C'lnditijon    of    the    workingmen    employed    by    the 
cumpany,  and  he  believes  that  this  interest  has  not 
been  without  good  returns,  as  the  company  has  been 
fortunate  in  all  its  dealings  with  its  employes. 

Mr.  Lang  has  other  interests  besides  those  in- 
volved in  the  management  of  street-railway  lines. 
He  is  president  of  the  Toledo  Consolidated  Elec- 
tric company,  which  controls  the  electric-lighting 
business  of  Toledo.  This  company  is  the  successor 
to  the  business  of  the  Western  Electric  Light  and 
I  Power  company  and  the  Toledo  Electric  Street  Rail- 
1  way  company.  This  corporation  has  the  city  light- 
ing contract  and  furnishes  commercial  lighting  and 
power. 

The  Toledo  Traction  company  and  the  Toledo 
Consolidated  Electric  company  control  the  street- 
railway  and  lighting  properties  of  Toledo,  a  city  of 
135,000  inhabitants.  Both  concerns  take  current 
from  the  same  power  house,  thus  efTecting  a  very 
economical   production. 

Mr.  Lang  is  a  member  of  the  National  Electric 
Light  association,  the  Ohio  Electric  Light  associa- 
tion and  the  Ohio  State  Tramway  association.  He 
v.as  president  of  the  last-named  organization  in 
1893.  In  1891  lie  was  elected  third  vice-president 
of  the  American  Street  Railway  association  and 
performed  valuable  service  in  the  executive  com- 
mittee during  his  term  of  office.    His  selection  for 


the  presidency  at  Niagara  Falls  last  year  was  en- 
tirely unsolicited  by  him  and  unexpected.  It  was 
a  well-deserved  recognition  of  his  work  for  the  asso- 
ciation and  a  graceful  tribute    to  his  personal  worth. 

President  Lang  entertains  very  decided  opinions 
upon  the  relation  of  quasi-public  corporations  and 
municipal  bodies.  His  experience  has  brought  him 
into  almosf  constant  dealings  with  city  officials,  and 
in  his  capacity  as  manager  of  public  lighting  and 
transportation  companies  he  has  had  exceptional 
facilities  for  studying  the  public  mind  on  this  ques- 
tion. Plis  views  were  concisely  expressed  in  his 
lecture  at  Purdue  University,  Lafayette,  Ind., 
April  26th,  on  "Electric  Power  Companies  and 
Their  Relations  to  Municipalities,"  which  was  pub- 
lished in  the  Western  Electrician  of  May  7th.  The 
gist  of  this  address  is  contained  in  the  following 
paragraphs: 

"I  do  not  believe  that  municipal  ownership  of  such 
properties  is  wise  in  any  sense  nor  that  much  will 
be  done  in  this  direction,  especially  not  if  private 
corporations  keep  pace  with  the  best  methods  of 
service    and    offer    reasonable    rates. 

"I  am  one  who  believes  that  the  community  wiU 
deal  with  these  corporations  fairly,  if  the  corpora- 
tions will  be  equally  fair  with  the  community.     Some 
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corporations  are  too  exacting — too  much  inclined 
to  reap  a  harvest  of  quick  return  by  way  of  divi- 
dends and  provide  a  rapidly  accumulating  sinking 
fund  to  wipe  out  original  investment. 

"This  method,  though  Yankee-like  and  generally 
called  business-like,  is  not  a  prudent  or  wise  way 
of  handling  corporations  depending  on  the  public 
for  their  existence.  A  better  way,  it  seems  to  me, 
is  to  take  the  public  into  your  confidence,  deal 
fairly  and  even  generously  with  it,  give  the  best 
possible  service  at  the  smallest  profit  consistent 
with  a  fair  return  on  the  investment  and  reasonable 
provision  for  meeting  outstanding  obligations  and 
future  depreciation,  in  which  event  the  community 
will  deal  fairly  with  you. 

"Citizens  should  be  made  acquainted  with  all  the 
conditions  governing  properties  of  this  kind,  should 
be  informed  of  the  reason  for  incurring  the  debts 
which  generally  exist  and  of  the  annual  and  con- 
tingent burdens  we  assume.  Fulfilling  these  con- 
ditions, fair  prices  will  usually  be  allowed  for  trans- 
porting passengers  upon  our  railways  and  for  power 
and  light  supplied." 

Mr.  Lang  believes  in  private  ownership  of  lighting 
and  street-railway  plants,  but  he  appreciates  the  re- 
sponsibilities of  the  companies  operating  them  and 
their  obligations  to  the  public  from  which  they  de- 
rive their  franchises  and  upon  which  they  depend 
for  support. 


Scientists  In   Boston. 

The  fiftieth  anniversary  meeting  of  the  American 
Association  for  the  Advancement  of  Science  was 
held  in  Boston  last  week.  The  opening  session 
was  held  on  Monday  at  the  Massachusetts  Institute 
of  Theology,  and  tmany  eminent  scientists  were 
in  attendance.  On  the  platform  was  a  distingui-hed 
company,  including  the  governor  of  Massachusetts, 
the  mayor  of  Boston,  Bishop  Lawrence  and  other 
clergymen.  From  abroad  were  Professor  Desire 
Charnay  of  Paris,  Dr.  A.  Sasse  of  Zaandam,  Hol- 
land; Professor  Benjamin  Howard  and  Conrad  W. 
Cooke  of  London.  Others  on  the  platform  were 
President  G.  Stanley  Hall  of  Clark  University; 
President  Thomas  C.  Mendenhall  of  the  Polytechnic 
Institute,  Worcester;  the  Rev.  Dr.  £.  E.  Hale,  the 
Rev.  James  De  Normandie  and  Edwin  F.  Miller  of 
Wakefield. 

The   meeting  was   called   to    order   by    Professor 
Wolcott  Gibbs  of  Newport,  the  retiring  president. 
Bishop  William  Lawrence  offered  prayer.     Professor 
Gibbs   then    introduced   Governor   Wolcott,   to   ex- 
tend the   greetings  of  the   commonwealth.     Mayor 
Quincy   followed   with   the   city's   welcome.     Presi- 
dent J.  M.  Crafts  of  the  Massachusetts  Institute  of 
Technology  welcomed  the  association.    The  pres- 
ident-elect, F.  W.  Putnam  of  Harvard  University, 
was  introduced  by  the  retiring  president,  and  re- 
ceived a  hearty  greeting.     Professor  Desire  Char- 
nay   spoke   briefly   in    French.     A   message   was 
read  from  the  Russian  Geological  Committee  of 
St.  Petersburg,  sending  to  the  American  associa- 
tion respectful  congratulations  and  good  wishes. 

The  scientific  work  of  the  association  was  done 
through  the  sections  into  which  it  is  divided  and 
which  met  separately.  One  paper  in  the  chemical 
section  was  on  "The  Electric  Current  in  Organic 
Chemistry."  Charles  F.  Brush  read  a  prelimi- 
nary paper  of  great  interest  on  "A  New  Gas." 
The  gas  is  a  constituent  of  the  atmosphere  and 
is  found  absorbed  in  many  substances.  Its  ^chief 
characteristic  thus  far  experimentally  determined 
is  enormous  heat  conductivity  and  low  pressure. 
Mr.  Brush  showed  that  its  conductivity,  even 
when  mixed  with  a  large  excess  of  other  gases, 
is  something  like  a  hundred  times  that  of  h.,  dro- 
gen,  the  best  gaseous  conductor  heretofore 
known.  He  conjectures  that  the  conductivity  of 
the  pure  gas  will  be  found  a  thousand  or  more 
times  that  of  hydrogen.  Mr.  Brush  discovered 
the  new  gas  nearly  a  year  and  a  half  ago.  After 
many  months  of  experimenting  he  has  recently 
efifected  partial  separation  of  the  new  gas  from 
the  air  by  diffusions.  In  the  first  diffusion  the 
heat  conductivity  of  the  air  was  increased  some- 
thing like  a  hundredfold.  Mr.  Brush  expects  to 
obtain  the  gas  in  a  state  of  approximate  purity 
by  successive  diffusions  of  air. 

An  excursion  to  Salem  and  trips  to  other  points 
of  interest  varied  the  work  of  the  week  with 
pleasure.  


New   York   State    Street    Railway 
Association. 

The  sixteenth  annual  convention  of  the  New 

York  State  Street  Railway  association  will  be  held 

at  the  Hotel  St.   George,  Brooklyn,  on  September 

13th   and    14th.     Among   the    subjects   upon   which 

papers  will  be  presented  at  the  meeting  are: 

Points  on  the  care  of  dynamos. 

The  use  and  abuse  of  transfers. 

How  can  we  increase  our  receipts? 

Low  joints  ;  bow  to  prevent  them. 

The  power  station  from  an  economic  standpoint. 

The  office;  suge*'stions  for  records,  reports,  etc. 

Track  bondine;  how  can  we  obtain  the  best  results? 

Street  railroad  versus  the  state;  the  relation  to  each  system 
for  single-track  roads. 

General  track  construction;  the  most  approved  method  of 
freipht  and  express  service  on  suburban  and  interurbau  lines. 

Are  air  and  power  brakes  on  electric  cars  practicable? 

The  most  approved  plan  of  lone-distance  power    transmission. 

The  best  metbod  of  preventing  accidents. 

Pleasure  resorts  as  a  means  of  stimulating  travel;  are  they 
profitable? 

The  effect  upon  street  railroads  of  the  application  of  elec- 
tricity to  steam;  possibilities  and  advantages  from  an  up-to- 
date  street-car  service  and  why  the  rate  of  fare  should  not  be  re- 
duced. 

Daily  inspection  of  car  equipment,  and  how  can  we  accomplish 
the  best  results? 

Receipts  from  other  sources. 

How  to  obtain  best  results  from  sale  of  advertising  privileges, 
power,  etc. 


An  ordinance  authorizing  C.  M.  Winter  and  J.  B. 
Slater  to  erect  and  maintain  a  system  of  electric 
telephone  and  telegraph  wires  and  appliances  in 
Colville.  Stevens  county,  Washington,  was  passed 
and  approved. 
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AMERICAN  STREET  RAILWAY  ASSOCIATION. 


This  year's  meeting  of  the  American  Street  Rail-  suggested,  and  a  brief  review  of  the  history  of  the  ent  of  the   Louisville   City   Railway  company,  who 

wav  association    the  seventeenth  annual  convention  organization  and  reference  to  the  proceedings  of  the  issued  a  circular  on  November  8,   1882,  inviting  the 

way  a»ui.iaiiui.,  I  V,    V.                                     T-        1  1          i-         a    1  1            •         i          i,  u     .,„„„t  street-railway   men   of  the   country   to   assemble   at 

of  that  body,  will  assemble  in  Boston  on  Tuesday,  several  meetings  that  have  since  been  held  cannot  j.^^^^^^   ,^    |,^^^^^   ^^^   advisability   of   forming   an 

September  6lh,  and  continue  in  session  four  days.  fail  to  be  interesting  and  instructive.     Accompany-  organization,  "the  object  cf  which  shall  be  the  pro- 

The    pro"Tainme   has    already    been    published    and  ing  this  article  are  presented  porcraits  of  former  pre-  mrjtion    and   advancement   of   knowledge,    scientific 
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the  plans  for  the  exhibition  to  be  held  in  connec- 
tion with  the  meeting  in  the  Mechanics'  Institute 
have  also  been  presented  in  the  Western  Electrician. 
This  year's  gathering  will  be  particularly  interesting, 
as  it  is  the  first  time  the  association  has  met  in 
Boston  since  it  was  formed  in  that  city,  16  years 
ago.  A  comparison  of  the  condition  of  the  industry 
at  that  time  and  the  present  development  is  at  once 


el  Hurt  (1S95).  H.  M.  Liilell  (1896). 
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siding  officers  of  the  association,  beginning  with 
the  chairman  of  the  preliminary  meeting  in  Boston 
on  December  12,  18S2,  at  which  the  details  of  organ- 
ization were  perfected,  and  portraits  of  the  two 
gentlemen  who  have  filled  the  office  of  secretary. 


The   first   step   toward    ejecting   an    organization 
of  this  kind  was  taken  by  H.  H.  Littell,  superintend- 


and  practical,  in  all  matters  relating  to  the  construc- 
tion, equipment  and  management  of  street  railways: 
the  establishment  and  maintenance  of  a  spirit  «:if 
fraternity  among  the  members  of  the  association, 
by  social  intercourse  and  friendly  interchange  of 
information  and  ideas,  to  the  end  that  the  best  serv- 
ice may  be  obtained  at  the  least  possible  cost." 

In  response  to  this  invitation   54  representatives 
of    street-railwav    interests    gathered    at    Young's 
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Hotel  Boston,  and  held  a  two-days'  session  at  which 
the  organization  of  the  American  Street  Railway 
association  was  perfected,  officers  elected  and  a 
constitution  adopted.  The  Hon.  Moody  Merrill, 
president  of  the  Highland  Street  Railway  company, 
was  chairman  of  the  preliminary  meeting.  In  his 
opening  address  he  gave  an  idea  of  the  condition 
of  street-railway  pioperties  at  that  time,  which  forms 
an  interesting  chapter  in  the  history  of  the  industry. 
An  abstract  is  reproduced  from  the  official  report: 

The  street  railways  of  this  country  have  grown  so  rapidly 
durmg  the  last  ten  years,  and  are  still  growins  with  such  rapid- 
ity, that  an  association  of  this  character  seems  highly  desirable. 
Tliere  are  now  organized  and  doing  business  in  this  country  and 
Canada  .115  street  railways.  These  companies  employ  an  army 
of  about  35.000  men.  They  run  18,000  cars,  which,  with  the 
horses  attached,  would  make  a  solid  line  of  cars  reaching  from 
Boston  to  Albany.  More  than  100,000  horses  are  in  daily  use, 
and  calculating  that  the  average  lite  of  a  horse  in  slreet-rail- 
way  seivice  is  four  years,  it  makes  the  consumption  of  horses 
25  000  per  year,  a  fact  ol  much  importance  to  the  fartners  of 
tbe  country,  east,  west,  north  and  south.  To  feed  this  vast 
number  of  horses  requires  annually  150,000  tons  of  hay  and 
11,000,000  bushels  of  grain.  These  companies  own  and  operate 
over  3,000  miles  of  track— nearly  enough  to  span  the  country 
from  Boston  to  San  I-rancisco.  The  whole  number  of  passen- 
gers carried  annually  is  over  1,212,100,000,  or  a  nniuber  nearly 
equal  to  the  entire  population  of  the  globe.  The  amount  of 
capital  invested  in  these  railways  exceeds  §150,000,000,  with  ab- 
solutely no  security  but  the  faithful  and  satisfactory  service 
rendered  the  traveling  public  b'y  the  companies  themselves.  The 
objects  of  ihis  contemplated  association  should  be  the  advance- 
ment of  scientific  and  practical  knowledge  in  the  construction, 
equipment  and  management  of  street  railways.  The  public  is 
continually  requiring  of  us  a  belter  and  higher  order  of  service, 
for  wliile,  ten  years  ago,  the  street  cars  were  run  almost  exclu- 
sively for  the  accommodation  of  the  poorer  and  middle  classes, 
now  the  wealthier  classes  are  our  most  liberal  patrons.  A  few 
years  ago  the  cab  and  tlie  hack  were  the  only  vehicles  called  in 
requisition  for  the  lecture,  the  concert  and  ibe  theater,  but  now 
the  stieei  car  is  almost  exclusively  patronized  for  that  purpose. 
This  change  in  the  character  of  our  patronage  demands  contin- 
ual improvement  in  our  service.  It  would  seem  to  be  important 
that  there  be  established  a  central  office  or  bureau,  where  the 
improvements  in  the  service  of  the  different  companies  could 
be  reported,  and  where  all  reports  of  the  decisions  of  the  courts 
in  patent  cases  and  damage  suits  attecimg  street  railways 
should  be  kept,  so  that  any  member  of  the  association  could 
liave  access  to  them.  There  should  also  be  kept  at  this  office 
correct  information  concerning  the  state  of  the  horse,  hay  and 
grain  markets  m  the  different  sections  of  the  country,  so  that  re- 
liable information  concerning  all  tliese  vital  interests  can  be  ob- 
tained at  all  times. 

When  the  report  of  the  committee  on  constitution 
and  by-laws  was  presented  Mr.  Kerper  called  at- 
tention to  the  fact  that  the  word  "American"  was 
used  in  the  title  of  the  association,  and  expressed 
a  fear  that  the  gentlemen  from  Canada  might  feel 
that  they  were  excluded.  Mr.  Cleminshaw,  of  the 
committee,  said  that  the  word  was  to  be  understood 
in  its  broadest  sense,  including  America,  North  and 
South.  Mr.  Robillard  of  Montreal  suggested  that 
the  title  "North  American"  be  substituted.  Mr. 
Cleminshaw  said  that  point  came  up  in  the  com- 
;;nttee,  and  it  was  announced  that  several  South 
American  roads  would,  probably,  want  to  join  the 
association.  Mr.  Crawford  of  Montreal  said  that 
the  impression  made  upon  his  mind  by  the  use  of 
the  word  "American"  was  that  it  was  intended  to 
include  the  Canadas  or  South  America,  or  any  other 
portion  of  the  American  continent.  The  chairman 
said  that  was  the  understanding,  and  asked  if  it 
was  satisfactory  to  the  gentlemen  from  Canada,  to 
which  Mr.  Crawford  replied  "Perfectly;"  that  he 
had  paid  very  particular  attention  to  the  reading  of 
the  report,  and  he  thought  it  exceedingly  compre- 
hensive and  reflected  great  credit  upon  the  com- 
posers of  it. 

The  honor  of  being  selected  as  the  first  president 
of  the  association  was  conferred  upon  H.  H.  Littell 
of  Louisville,  who  had  done  so  much  to  bring  about 
the  formation  of  the  organization.  William  J. 
Richardson  of  Brooklyn  was  selected  secretary  at 
the  same  meeting  and  he  was  continued  in  that  office 
up  to  the  time  of  his  death  in  1895.  At  the  con- 
clusion of  the  meeting  the  delegates  were  entertained 
at  a  banquet  given  by  the  presidents  of  the  Boston 
>treet- rail  way  companies,  six  of  which  were  rep- 
resented at  the  convention.  Another  interesting 
feature  of  this  meeting  was  the  appointment  of  com- 
mittees on  special  subjects  for  consideration  at  the 
next  meeting.  It  was  decided,  for  instance,  to  have 
a  paper  on  "Horse-shoeing,"  which  was  a  topic  of 
considerable  importance  until  the  advent  of  the  elec- 
tric motor. 

The  complete  list  of  presiding  officers  up  to  the 
present  time  and  the  meetings  at  which  they  offi- 
ciated is  appended: 

Boston  (preliminary  meeting),  December  12,  1882. 
— Moody  Merrill,  president  Highland  Street  Rail- 
way company  of  Boston,  chairman. 

Chicago,  October  9,  18S3. — H.  H.  Littell,  general 
manager  Louisville  City  Railway  company  of  Louis- 
ville. 

New  York,  October  15,  18S4.— William  H.  Haz- 
zard,  president  Brooklyn  City  Railroad  company  of 
Brooklyn. 

St.  Louis,  October  21,  1885. — Calvin  A.  Richards, 
president  Metropolitan  Railroad  company  of  Bos- 
ton. 

Cincinnati,  October  20,  1886. — Julius  S.  Walsh, 
president  Citizens"  Street  Railway  company  of  St. 
Louis. 

Philadelphia.  October  19,  1887.— Thomas  W. 
Ackley,  president  Thirteenth  and  Fifteenth  Streets 
-^Passenger  Railway   company  of  Philadelphia. 

Washington.  October  17,  188S. — Charles  B. 
Holmes,  president  Chicago  City  Railway  company 
of   Chicago. 

Minneapolis,  October  16,  i88g. — George  B.  Ker- 
per, president  Mount  Adams  and  Eden  Park  Inclined 
Railway  company,  Cincinnati. 

Bufifalo.  October  15,  1890. — Thomas  Lowry,  presi- 
dent Minneapolis  and  St.  Paul  Street  Railway  com- 
panies of  Minneapolis. 
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Pittsburg,  October  21,  1891.— Henry  M.  Watson, 
president  Buffalo  Railway  company  of  BufTalo. 

Cleveland,  October  19,  iStj2.— Jolui  G.  Holmes, 
president  Citizens'  Traction  company  of  Pittsburg! 

Milwaukee,  October  18,  1893. — D.  F.  Longstrcet, 
vice-president  and  general  manager  West  iind  Street 
Railroad  company  of  Denver. 

Atlanta,  October  17,  1894.— Henry  C.  Payne, 
vice-president  Milwaukee  Street  Railway  company 
of  Milwaukee. 

Montreal,  October  15,  1895.— Joel  Hurt,  president 
Atlanta  Consolidated  Street  Railway  company  of 
Atlanta.  *     • 

St.  Louis,  October  20,  1896.— H.  M.  Littell,  vice-' 
president  and  general  manager  Metropolitan  Street 
Railway  company  of  New  York,  :■ 

Niagara  Falls,  October  19,  1897.— Robert  McCul- 
loch,  vice-president  and  general  manager  Citizens', 
Cass  Avenue  and  St.  Louis  Railroad  companies  of 
St.    Louis. 

As  already  stated,  there  have  been  but  two  sec- 
retaries of  the  association.  William  J.  Richardson, 
secretary  and  treasurer  of  the  Atlantic  Avenue  Rail- 
road company  of  Brooklyn  was  selected  at  the  first 
meeting  o^f  the  association  and  he  continued  to  dis:; 
charge  the  duties  of  his  office  until  his  death.  At 
the  meeting  held  in  Montreal  in  October,  1895,  Mr. 
1'.  C.  Penington,  .treasurer  of  the  Chicago  City 
Railway  company,  was  elected  to  succeed  Mr.  Rich- 
ardson, and  he  has  since  conducted  the  office  in  a 
very  satisfactory  manner. 

The  associatioii  from  the  beginning  gave  evidence 
of  the  important  part  it  was  to  play  in  the  develop- 
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Failure  of  Water  Power  on  the   Pacific 
Coast. 

To  ihc  Jidit'^r  ni  the  Western  Llcctrician: 

In  Mr.  Eastwood's  communication,  appearing  in 
your  issue  for  August  20th,  it  is  stated,  in  comment- 
ing upon  the  failure  of  the  San  Joaquin  water  supply, 
that  "all  of  the  other  transmission  planis  of  the 
slate  have  been  likewise  crippled  by  the  extreme 
dcought."  The  Central  California  Electric  company's 
plaftit^Nev;cnstlc  lb  Sacrament — has  suffered  no  an- 
noyance, and  it  lias  been  and  is  now  soliciting  new 
business.  Its  customers  have  not  been  subjected  to 
the  slightest  inconvenience.  C.  VAN  NORDEN. 
Sacramento,  Cal.,  August  22,  1898. 


Mr.  Berg  on  Power  Transmission. 

To  the  Editor  tA  the  Western   Electrician: 

I  have  just  noticed  an  abstract  in  the  Electrical 
World  of  a  paper  written  by  me  on  power  trans- 
mission, and  read  before  the  Ohio  Electric  Light 
association.  I  find  that  this  abstract  is  very  mis- 
leading indeed,  and  the  conclusions  drawn  from 
my  paper  are  entirely  wrong.  The  reason  for  this 
is'  that  the  editor  of  the  Electrical  World  has  not 
quoted  me  properly;  therefore,  to  be  sure,  in  case 
you  should  consider  mentioning  my  paper  in  your 
periodical,  that  you  will  not  be  led  into  the  same 
conclusions.    I    will    bring   out    the   point    which    he 


Thomas  C.  Penington. 
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ment  of  the  great  industry  in  which  its  members 
were  interested.  Its  proceedings  were  essentially 
practical  in  every  respect.  The  members  did  not 
favor  theorizing.  They  tolerated  consideration  of 
the  propositions  to  use  electricity  and  the  cable, 
but  they  devoted  the  greater  part  of  their 
meetings  to  such  subjects  as  "Track-cleaning  and 
Removal  of  Snow  and  Ice,"  "Stables  and  Care  of 
Horses,"  the  proper  method  of  shoeing  horses  and 
the  best  quality  of  feed  for   them. 

It  is  worthy  of  note  that  the  first  system  of  electric 
propulsion  that  engaged  the  attention  of  the  asso- 
ciation was  the  conduit  trolley  system.  This  was 
the  subject  of  a  report  by  a  special  committee  at 
the  New  York  convention  of  1884,  and  was  dis- 
cussed at  subsequent  meetings  until  1890,  when 
President  Lowry,  in  his  address  at  Buffalo,  said  he 
was  "so  thoroughly  convinced  that  electricity  was 
the  coming  power  for  street  railways"  that  he  be- 
lieved the  Buffalo  gathering  would  be  "the  last 
convention  that  will  ever  seriously  consider  horses 
for  the  operation  of  street  railways."  From  that 
time  it  may  be  said  the  association  became  an  elec- 
trical organization.  The  questions  discussed  re- 
lated chiefly  to  electrical  construction,  equipment 
and  operation,  and  much  of  the  improvement  and  de- 
velopment that  have  followed  may  be  justly  attributed 
to  the  American  Street  Railway  association.  The 
c>:hibitions  of  late  years  have  come  to  be  regarded 
as  a  most  important  feature  of  every  meeting.  It 
is  certainly  a  profitable  investment  for  manufac- 
turers, as  can^be  shown-by  the  eagernees  they  display 
in  getting  space  for  exhibition  purposes. 

The  culmination  of  these  efforts,  the  result  of  the 
experience  gained  in  former  meetings,  and  the  in-, 
tcrest  that  has  been  developed  in  everything  per- 
taining to  the  association  and  its  work,  are  _shown 
in  the  preparations  for  this  year's  convention  at 
Boston.  The  programme  is  one  of  the  most  at- 
tractive that  has  ever  been  prepared  and  the  exhi- 
bition arranged  will  be  the  most  complete  dis- 
play of  street-railway  machinery  and  appliances  that 
■has  ever  been  collected  for  a  siinilar  event.  The 
entertainment  will  be  in  keeping  with  the  rest  oi 
the  programme. 


omitted  and  which  I  stated  in  the  first  part  of  the 
paper;  namely,  that  although  the  title  of  the  paper 
was  "Long-distance  Transmisison  of  Power,"  the 
very  first  paragraph  of  the  paper  stated  that  I  limit 
the  problem  to  power  transmission  for  lighting  and 
lighting  with  incidental  motor  load;  consequently 
the  article  does  not  refer  to  conditions  where  motor 
load  is  of  first  importance.  Under  such  conditions 
multiphase  systems  are  preferable  to  single-phase 
systems.  I  should  be  glad  if  you  not  only  stated 
this  in  yotir  paper,  but  also  referred  to  the  error 
committed  by  the  Electrical  World  in  this  respect. 

ERNST  BERG. 

Schenectady,  N.  Y.,  August  25,  1S98. 

[The  manuscript  of  Mr.  Berg's  paper  and  the  re- 
vised report  of  the  discussion  are  in  the  possession 
of  the  Western  Electrician,  and  an  effort  will  be 
made  to  publish  them  at  an  early  day. — Editor.] 


IVIilitary  Telegraphers  Overworl<ed. 

A  dispatch  from  Washington,  dated  August  25th, 
states  that  five  telegraph  operators  employed  in  the 
telegraph  office  of  the  War  Department  resigned 
because  they  objected  to  the  long  hours  of  labor  re- 
quired. During  the  war  the  amount  of  telegraphic 
business  at  the  department  was  enormous,  and  since 
the  cessation  of  hostilities'  there  have  been  about 
as  many  messages  as  before.  Cable  dispatches  are 
received  at  all  times  of  day  and  night,  and  it  is  nec- 
essary to  keep  at  least  one  operator  in  the  office  con- 
stantly. The  men  who  resigned  compose  the  whole 
force  of  War  Department  telegraphers,  except  Chief 
Operator  Pierson.  who  was  made  a  second  lieuten- 
ant in  the  Volunteeer  Signal  Corps  after  the  war 
broke  out,  and  who  appreciates  the  dignity  of  his 
position  as  an  army  officer  too  keenly  to  desert  his 
post.  The  operators  who  left  complained  that  they 
were  often  obliged  to  work  from  18  to  20  hours 
without  sleep  and  without  pay  for  overtime.  These 
operators  were  employed  by  the  government. 


The  City  Coimcil  of  Tallahassee  has  passed  a  res- 
olution that  steps  be  taken  immediately  for  the  estab- 
Ij.'ihment   of   an    electric-light   plant. 
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Steam   Locomotives  Supplanted   by 
Electric  Trolley. 

Bv  Orrin  E.  Dunlap. 
The  Buffalo  and  Lockport  Railway  company  has 
placed  its  new  line  connecting  the  county  seats  of 
Erie  and  Niagara  counties  in  operation.  The  com- 
pletion of  the  road  marks  a  significant  advance- 
ment  of  electricity   in   a  field   heretol'ore    occupied 


built  the  Buffalo  and  Niagara  Falls  electric  road  and 
the  Buffalo-Niagara  power-transmission  line.  The 
road  from  North  Tonawanda  to  Lockport  is  a  single 
track.  At  present  it  has  three  switches  or  turn- 
outs, and  it  is  possible  that  more  will  be  placed. 
One  of  these  turnouts  is  a  mile  west  of  Lockport, 
another  six  miles  and  the  third  10  miles.  I_n  bond- 
ing the  track  two  gangs  were  employed,  one  work- 
ing days  and  the  other  nights.     About  20  days  was 
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by  steam  power.  From  Buffalo  to  North  Tona- 
wanda the  cars  of  the  Buffalo  and  Lockport  line  at 
present  use  the  tracks  of  the  Buffalo  and  Niagara 
Falls  Railway  company,  but  in  the  future  it  is  ex- 
pected that  an  independent  connection  will  be  estab- 
lished with  Buffalo,  possibly  creating  a  belt  line. 
From  North  Tonawanda  to  Lockport  the  Buffalo- 
Lockport  cars  are  run  over  the  old  Tonawanda- 
Lockport  branch  of  the  Erie  railroad.  This  branch 
has  been  leased  by  the  Buffalo  and  Lockport  Rail- 
way company,  and  the  line  fitted  for  electric  service. 
On    taking   possession    the    Buffalo    and    Lockport 


occupied  in  bonding  the  track,  a  three-inch  horse- 
shoe bond  with  0000  wire  being  used  underneath 
the  rail.  The  trolley  wire  is  put  up  with  a  double 
line  of  poles  set  SS  feet  apart,  excepting  for  about 
three-quarters  of  a  mile  in  North  Tonawanda,  where 
an  arm  support  is  used.  Alon^  the  poles  on  the 
north  side  of  the  track  two  5,000,000  circular-mil 
feeder  cables  are  strung,  while  on  the  south  side 
of  the  right-of-way  a  power  transmission  line  has 
been  built.  This  transmission  line  taps  the  Buffalo- 
Niagara  Falls  power  transmission  line  at  North 
.Tonawanda.     The  poles  are  set  100  feet  apart  and 


FIG.     2.       STEAM    LOCOMOTIVES    SUPPLANTED^BY    ELECTRIC    TROLLEY. - 
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Railway  company  found  the  track  in  fair  condition. 
The  rails  used  by  the  Erie  company  were  of  the 
60-pound  type,  and  about  two  miles  out  of  Lock- 
port  a  mile  of  track  was  relaid  with  80-pound  rails. 

The  contractors  in  charge  of  the  reconstruction 
of  the  line  were  J.  G.  White  &  Co.,  and  they  had  as 
their  superintendent  John  A.  Wilson.  Quick  work 
was  necessary,  and  Mr.  Wilson  was  especially  fitted 
for  the  task,  as  he  had  had  considerable  experience 
in   construction    in    the    Niagara    locality,   having 


en  the  single  crossarm  three  0000  wires  are  strung. 
The  insulators  used  are  the  same  as  those  employed 
on  the  Buffalo- Niagara  Falls  transmission  line. 
The  tops  of  all  the  poles  are  22  feet  above  the  rail. 
In  erecting  the  wires  a  construction  train  was  em- 
ployed consisting  of  three  flat-cars,  a  caboose  and 
an  engine.  A  six  horse  power  hoisting  engine  was 
located  on  one  of  the  flats  to  aid  in  picking  up  and 
raising  the  poles.  In  stringing  the  wire  the  train 
was  kept  in  motion  and  the  wire  was  laid  from  a 


boom  on  one  of  the  cars  across  the  poles,  about 
five  miles  of  wire  being  run  out  each  day.  The 
plan  of  the  company  is  to  feed  the  Lockport  end 
from  the  Lockport  transformer  station,  and  the 
Tonawanda  end  from  a  transformer  station  there. 
In  leasing  the  Erie  branch  the  Buffalo  and  Lock- 
port  Railway  company  secures  possession  of  the 
neat  and  commodious  stations  along  the  line,  and 
in  the  rear  of  the  Lockport  depot  it  has  erected 
a  spacious  car-storage  barn,  transformer  room  and 
workshop.     This    building    is    of   brick    and   has    a 


Ffg.  3.     Electric  Locomotive  in  use  on  the  Buffalo  and  Lock- 
port  Line. 


I 


Fig.  4. 


"For'io^miles  or^more  the  track  is  as  straight  as  the  flight 
of  an  arrow." 


Fig.  5.     Cars  passing  at  Pendleton  Centre. 


Fig.  6.  "Good-bye,  old  Erie."  Oneof  the  last  trains  over  the  line. 
STEAM    LOCOMOTIVES    SUPPLANTED  BY  ELECTRIC  TROLLEY. 

steel  truss  roof.  In  the  transformer  room  a  view 
of  which  is  presented  in  Fig.  i,  two  500  horse  power 
rotary  converters  have  been  installed,  together  with 
the  necessary  static  transformers  and  switchboards. 
Fig.  2  shows  the  switchboards. 

The  length  of  the  route  from  Lockport  to  Buffalo 
is  about  25  miles.  The  distance  from  North  Tona- 
wanda to  Lockport  is  about  13  miles,  and  for  over 
10  miles  of  this  distance  the  road  is  as  straight  as 
the  flight  of  an  arrow,  a  fact  which  will  allow  ex- 
ceptionally good  time  to  be  made.  This  part  of 
the  road   is   shown  in   Fig.   4.    The  transportation 
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equipment  of  the  road  consists  of  10  cars,  two  of 
tliem  being  comljination  baggage  and  passenger 
and  eight  being  combination  smol-cers.  Each  car 
is  fitted  with  four  G  E  57  motors,  having  a  rated 
capacity  of  52  horse  power,  thus  giving  each  car 
208  horse  power.  The  cars  were  made  Ijy  the  Brill 
company  of  Philadelphia,  and  in  color  resemble 
the  "yellow  fellows"  of  the  Buffalo  and  Niagara 
Falls  road.  They  are  very  large  and  apparently 
well  fitted  for  the  service  they  were  built  to  per- 
form. In  addition  to  the  cars  the  company  has 
purchased  two  General  Electric  locomotives,  each 
of  which  weighs  45  tons  and  has  four  No.  55  motors. 
They  have  a  guaranteed  speed  of  15  miles  an  hour, 
and  they  have  been  known  to  draw  28  loaded  cars 
with  good  results.  It  is  a  fact  worth  noting  that  ths 
t\  pe  of  locomotive  (Fig.  3)  is  the  same  as  will  be  em- 
l)loyed  on  the  underground  roads  in  London,  Eng- 
land. To  the  Buffalo  and  Lockport  Railway  com- 
|iany  the  use  of  these  locomotives  is  destined  to 
he  especially  valuable,  from  the  fact  that  the  com- 
pany already  has  a  large  freight  business  from 
Ij.ckport  to  North  Tonawanda.  Succeeding,  as  it 
(lid,  the  full  train  service  of  the  Erie  road  betweeii 
Ihcse  two  points,  a  heavy  freight  business  fell  to 
II  to  care  for,  and  it  was  deemed  necessary  to  placi 
■  111  early  order  for  these  locomotives.  Still  another 
ieature  of  importance  is  the  fact  that  the  Buffalo  and 
Lockport  Railway  company  owns  and  controls  the 
Lock  City  road,  and  under  the  franchise  has  the 
right  to  haul  freight  through  the  streets  of  Lockpon 
between  the  hours  of  11  p.  m.  and  s  a.  m.  Lock- 
port  is  a  manufacturing  city  of  some  magnitude, 
and,  as  the  tracks  of  the  local  company  run  lo  the 
mills,  considerable  freight  is  obtained,  which  is 
turned  over  to  the  Erie  at  North  Tonawanda.  It 
is  also  a  great  convenience  on  special  occasions. 
In  a  recent  case,  wdien  the  firemen  of  Lockport 
were  going  on  an  excursion,  a  sleeping  coach  and 
a  car  of  the  Erie  were  run  to  Lockport,  which  the 
firemen  boarded,  and  were  drawn  by  one  of  the 
electric  locomotives  to  North  Tonawanda,  where 
connection  was  made  with  the  Erie  passenger  train, 
thus  saving  the  annoyance  of  transferring. 

There  is  every  probability  that  the  Buffa'o 
and  Lockport  company  will  very  early  extend  the 
line  to  Olcott  on  Lake  Ontario,  passing  a  rich 
farming  country,  from  which  much  freight  is  likely 
to  ■  be  secured.  Other  possibilities  of  profitable 
patronage  open  before  the  road  to  lead  the  company 
to  extend  it  eastward  toward  the  city  of  Rochester. 
Between  Lockport  and  Rochester  there  are  many 
well-populated,  busy,  thriving  villages  that  would 
welcome  the  entrance  of  a  trunk-line  electric  road 
to  their  boundaries.  The  country  through  which 
the  line  runs  from  North  Tonawanda  to  Lockport 
is  well  settled,  and  it  may  be  said  that  the  farmers 
living  along  the  line  welcome  the  advent  of  the 
trolley.     One  important  reason  for  this  is  that  with 
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the  passing  of  the  steam  locomotive  from  the  tracks 
the  danger  of  fire  from  flying  sparks  ainong  their 
crops  is  materially  lessened.  The  train  service  of 
the  Erie  consisted  of  four  passenger  trains  each 
way  on  week  days  and  one  freight.  It  is  the  in- 
tention of  the  Buffalo  and  Lockport  Railway  com- 
pany to  give  a  half-hour  service  between  Buffalo 
and  Lockport,  which  materially  increases  the  ac- 
commodations of  the  line  for  passenger  traffic  to 
the  county  seats  in  Erie  and  Niagara  and  interven- 
ing points.  The  time  consumed  in  making  the  run 
from  Buffalo  to  Lockport  is  a  little  over  an  hour, 
and  about  the  same  time  is  made  between  Niagara 
Falls  and  Lockport,  a  change  of  cars  being  at  pres- 
ent made  in  North  Tonawanda. 

In  constructing  the  Buffalo-Niagara  power-trans- 
mission line  the  Niagara  Falls  Power  company 
purchased  a  strip  of  land  30  feet  wide  for  a  greater 
part  of  the  distance.  In  the  case  of  the  transmission 
of   Niagara   power   to    Lockport,   the   route    of  the 
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new  electric  line  is  sufficienlly  wide  to  allow  a  sub- 
slantial  portion  of  it  to  be  used  for  Dowcr-transniin- 
sion  purposes,  and  the  taking'  of  Niagara  power  to 
Lockport  for  tin-  operation  of  this  new  trolley  line 
may  be  the  means  of  considerable  Niagara  power  be- 
ing transmitted  lo  the  Lock  City  for  use  in  ihc  manu- 
facturing plants  there.  Lockport  is  not  well  pro- 
vided at  present  with  power  facilities,  and  it  would 
certainly  welcome  such  a  substantial  addition  to  its 
force  as  a  portion  of  the  product  of  the  great  dyna- 
mos of  Niagara. 

The  president  of  the  Buffalo  and  Lockport  Rail- 
way company  is  the  Hon.  W.  Caryl  Ely  of  Niaga-a 
Falls.  Mr.  Ely  is  also  president  of  the  Buflfalo  and 
Niagara  Falls  Electric  Railway  company,  and  last 
yc:ar  he  was  honored  by  election  as  first  vice-presi- 
dent  of   the   American    Street    Railwav    association. 
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Mr.  Ely  is  an  attorney  who  has  been  attracted  to 
sireet-railway  construction  by  the  possibilities  he 
saw  in  the  construction  of  rapid-runnmg  roads 
through  sections  of  country  bordering  on  such 
cities  as  Niagara  Falls,  Buffalo  and  Lockport.  He 
has  always  been  much  interested  in  the  electrical 
development  in  and  about  Niagara,  and  has  organ- 
ized many  successful  companies.  He  was  born  in 
Middleiield,  N.  Y.,  February  25,  1856.  His 
education  was  obtained  in  Cooperstown,  N.  Y., 
Girard,  Fa.,  Franklin,  N.  Y.,  and  Cornell  University. 
In  1SS2  he  was  admitted  to  the  bar,  and  in  1883-S5 
was  a  member  of  the  New  York  State  Assembly. 
His  residence  at  Niagara  Falls  dates  back  to  1885. 
Mr.  Ely's  success  at  Niagara  has  been  phenomena', 
and  Niagara  won  much  by  his  selecting  it  as  a  place 
of  residence  and  business.  In  his  profession  Mr. 
Elj  has  a  very  high  standing.  His  ability,  tact 
and  integrity  will  do  much  for  the  advancement 
of   electric-railway  interests. 

The  general  manager  of  the  Buffalo  and  Lockport 
company  is  Burt  Van  Horn,  who  also  holds  a  simi- 
lar position  on  the  Buffalo  and  Niagara  Falls  road. 
Mr.  Van  Horn  was  born  in  Niagara  County  and 
was  educated  in  the  Lockport  schools.  He  gradu- 
ated from  the  Columbia  Law  School  in  1S78  and  was 
admitted  to  the  bar  in  the  same  year.  Mr.  Van 
Horn  was  one  of  the  promoters  of  the  Buffalo  and 
Niagara  Falls  road,  and  as  he  knows  ciuite  well 
the  transportation  facilities  needed  in  Lockport,  the 
people  of  that  city  are  well  pleased  to  know  that  he 
will  look  after  their  welfare  in  this  respect.  Mr. 
Van  Horn  is  an  active  man  and  is  well  qualified  to 
manage  such  properties  as  those  with  which  he  is 
connected  in  western  New  York. 

The  superintendent  of  the  new  line  is  C.  K.-  Mar- 
shall, who  was  born  in  Niagara  Falls.  He  is  su- 
perintendent of  the  Buffalo  and  Niagara  Falls  road, 
and  is  noted  for  getting  his  cars  through  on  time. 

From  this  review  of  the  officers  of  the  Buffalo  and 
Lockport  Railway  company  it  will  be  seen  that  its 
interests  are  closely  allied  to  those  of  the  Buffalo 
and  Niagara  Falls  Electric  Railway  company. 
The  success  that  road  has  met  has  portrayed  the 
energy  of  the  men  behind  it,  and  this  energy  will 
now  be  devoted  to  developing  the  resources  of  the 
two   electric   roads. 

The  Buffalo,  Kenmore  and  Tonawanda  electric 
railway  has  been  sold  to  Attorney  Morris  Cohn  for 
$63,147.32,  the  amount  of  the  first-mortgage  bonds 
held  by  him,  and  with  the  understanding  that  he 
shall  satisfy  a  claim  of  $28,000  held  by  the  assignees. 
This  will  make  the  sale  price  about  191.147.3^-  The 
sale  was  made  by  the  referee,  Frederick  Chormann 
of  Niagara  Falls,  as  the  result  of  a  foreclosure  action 
brought  by  the  Fidelity  Trust  and  Guaranty  com- 
pany as  trustee  for  the  bondholders.  The  sale  be- 
gan Monday  morning,  August  22d.  and  was  twice 
postponed  to  give  Fred  and  Charles  Gay  of  New 
York,  who  bid  $95,000,  opportunity  to  make  a  de- 
posit of  $3,000,  required  by  the  terms  of  the  sale 
from  the  highest  bidder.     On  Tuesday,  August  23d, 
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the  sale  was  made  to  Mr.  Cohn.  It  is  said  that  this 
road  has  never  paid  running  expenses.  It  com- 
prises about  five  miles  of  track  and  roadbed,  a 
power  liouse.  four  cars  and  a  small  piece  of  real 
estate.  Mr.  Cohn,  the  purchaser,  is  a  member  of 
.  the  law  firm  of  Ely,  Dudley  &  Cohn  of  Niagara 
Falls.  It  is  stated  that  the  road  will  be  made  a  por- 
tion of  the  Buffalo  and  Lockport  Railway  com- 
pany's system,  and  that  it  will  be  utilized  to  enter 
the  city  of  Buffalo  independently  of  the  tracks  o( 
the  Buffalo  and  Niagara  Falls  road.  It  may  be 
made  a  portion  of  a  belt  line  arcjunfl  Buffalo. 


Electric  Power  for  San  Francisco  Print- 
ing Establishments. 

In  the  printing  and  publi.shing  district  of  San 
Francisco  steam  power  for  the  machinery  of  the 
various  establishments  has  been  supplied  by  the 
Commercial  Steam  Power  Works  for  over  30  years. 
About  two  years  ago  this  company  installed  a  large 
electric  plant  for  the  purpose  of  furnishing  light  and 
power  lo  that  section.  With  its  increased  facilities 
it  became  a  strong  competitor  of  the  big  electrical 
companies  and  gradually  extended  its  lines  through- 
out the  district.  The  San  Francisco  Gas  and  Elec- 
tric Light  company  began  negotiations  for  the  pur- 
chase of  the  property  of  the  rival  company.  In 
order  to  obtain  the  sentiment  of  the  job  printers 
and  allied  trades  on  the  proposed  change  to  electric 
motors,  a  meeting  of  the  Typothct^e  was  held  and 
a  vote  on  the  question  as  to  whether  it  would  be 
an  advantage  or  disadvantage  to  accept  the  change 
was  taken.  With  but  a  few  exceptions  the  impres- 
sion was  general  that  the  new  system  would  be  a 
marked  advantage.  After  considerable  discussion. 
the  few  who  withheld  from  voting  it  into  general 
favor  accepted  the  conditions,  which  required  each 
firm  to  purchase  and  keep  in  repair  ail  motors  used. 
The  concessions,  if  any,  offered  by  the  new  company 
were  not  made  public,  but  it  is  stated  that  they  are 
reasonable.     The  old  steam  plant  will  be  taken  out. 


BOOK  NOTES. 

Vol.  VI.  of  ''The  Mineral  Industry"  is  now  ready 
for  delivery.  It  gives  the  statistics  and  technology 
of  mining  and  metallurgy  in  the  United  States  and 
other  countries  to  the  end  of  the  year  1897.  This  ex- 
cellent annual  is  well  known  to  the  engineers  of  the 
United  States  and  has  been  referred  to  several  times 
in  the  columns  of  the  Western  Electrician.  It  is 
edited  by  Richard  P.  Rothwell  and  published  by  the 
Scientific  Publishing  company  of  New  York  at  $5. 

"Street  Railway  Roadbed"  is  the  title  of  a  publi- 
cation just  issued  by  the  Street  Railway  Publishing 
company  of  New  York,  and  it  serves  as  an  index  to 
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the  contents  of  the  volume.  It  is  made  up  largely  of 
contributions  that  have  already  appeared  in  the 
Street  Railway  Journal,  Engineering  News  and  the 
proceedings  of  the  American  Society  of  Civil  En- 
gineers, amphfied  and  brought  down  to  date.  The 
book  is  the  joint  work  of  Mason  D.  Pratt  and  C.  A. 
Alden,  whose  practical  experience  in  track  con- 
struction insures  a  thorough,  comprehensive  and 
up-to-date  treatment  of  the  subjects  discussed.  This 
is  the  only  book  treating  particularly  of  street-rail- 
way roadbed,  the  conditions  of  which  differ  so 
widely  from  those  of  steam-railroad  track  construc- 
tion as  seemingly  to  demand  a  special  treatise.  It 
describes  and  discusses  the  different  forms  of  rails, 
character  of  track  construction  and  special  work, 
and  also  instructs  the  reader  in  the  proper  manner 
of  building  track,  laying  out  spiral  curves,  and  pre- 
sents valuable  tables  to  aid  in  this  latter  work.  The 
book  contains  135  pages,  is  supplied  with  an  index, 
and  its  price  is  $2. 
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were  struck  by  lightning,  six  persons  being  killed 
and  39  farm  buildings  and  13  houses  being  burned. 
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Advices  from  all  parts  of  the  country  indicate 
that  electrical  storms  were  exceedingly  frequent  and 
violent  during  the  month  of  August.  These  atmos- 
pheric disturbances  have  not  been  confined  to  this 
country  or  hemisphere,  however,  as  is  shown  by 
the  cable  dispatches.  A  severe  thunderstorm  vis- 
ited Paris  on  August  23d  and  caused  considerable 
damage.  London  likewise  suffered,  but  in  a  less 
degree.  From  Copenhagen  on  August  23d  comes 
the  news  that  a  terrible  thunderstorm  swept  the 
whole    Jutland   peninsula,    that    many    outbuildings 


It  is  certainly  a  very  honest  tribute  to  the  work 
of  American  printers,  engravers,  ink-makers,  paper- 
makers,  binders  and  embossers  that  a  large  print- 
ing and  publishing  concern  in  Glasgow,  in  adver- 
tising its  plant  and  product  to  the  engineering 
trades  for  catalogue  work,  should  declare  that  its 
"expensive  machinery  has  been  purposely  laid  down 
in  order  to  equal,  if  not  excel,  the  iron-rtade  cata- 
logues produced  across  the  ocean,  and  known  as 
the  American  style."  Without  doubt  the  best  ar- 
ranged and  most  beautiful  trade  catalogues  in  the 
world  are  made  in  the  United  States,  and  it  is  pleas- 
ing to  have  the  fact  so  frankly  acknowledged  by  for- 
eign printers. 


sion  to  discard  the  obnoxious  policy  of  the  former 
management  of  Electrical  Engineering  and  follow 
the  example  of  the  Western  Electrician  in  its  ad- 
vocacy of  the  independent  telephone  interests  of 
the  country. 


The  most  important  event  in  the  electrical  field 
is  the  convention  of  the  Xnierican  Street  Railway 
association  at  Boston  next  week.  This  gathering 
would  attract  attention  at  any  time  owing  to  the 
importance  of  the  interests  represented,  but  the  cir- 
cunistances  attending  the  meeting  at  Boston  make 
it  particularly  interesting.  The  organization  was 
formed  in  Boston  in  1SS2,  but  at  thai  lime  no  one 
dreamed  of  the  great  expansion  of  the  industry  that 
haj  resulted  from  the  efl:'orts  of  the  men  associated 
in  this  society.  The  Western  Electrician  congratu- 
lates the  association  and  its  able  officers,  and  ex- 
presses the  hope  that  the  organization  may  continue 
to  improve  and  develop,  and  that  its  members  may 
enjoy  the  results  of  their  enterprise  and  ability. 


Time  has  worked  great  changes  in  the  electric- 
lighting  business  and  the  men  engaged  in  that  in- 
dustry. Formerly  it  was  customary  for  central- 
station  men  to  line  up  as  direct-current  or  alter- 
nating-current advocates,  and  fight  everything  and 
everybody  that  conflicted  with  their  ideas.  Now- 
adays a  much  more  tolerant  spirit  exists.  An  ex- 
ample is  furnished  in  the  discussion  over  the  gen- 
eral distribution  of  currents  from  central  stations 
which  occupied  so  much  attention  at  the  recent 
meeting  of  the  National  Electric  Light  association. 
Mr.  Ferguson  of  Chicago,  in  opening  his  paper,  in 
which  he  presented  the  merits  of  "direct  current,' 
said; 

Nor  do  I  wish  to  be  construed  as  advocating 
blindly  the  general  use  of  direct  currents  under 
all  conditions  for  both  transmission  and  distribu- 
tion of  electricity  for  lighting  and  power  purposes 
in  cities  and  towns. 

Mr.  Wagner  of  St.  Louis,  while  supporting  the 
views  he  had  expressed  in  his  paper  as  an  "alter- 
nating-current" man,  felt  called  upon  to  enter  the 
following  disclaimer: 

I  want  it  understood  that  I  do  not  favor  the  use 
of  the  alternating  current  in  every  location  and  for 
every  application. 

It  is  too  bad  that  central-station  experts  did  not 
form  similar  views  10  years  ago.  However,  the 
present  tendency  should  be  encouraged. 


Electrical  Engineering  of  Chicago,  which  has  ap- 
peared at  irregular  intervals  during  the  last  five 
years  under  different  forms  and  guises,  has  at  least 
undergone  a  complete  transformation,  and,  under 
new  management,  announces  its  intention  to  start 
in  afresh.  Heretofore  it  has  bitterly  assailed  the 
independent  telephone  movement  and  has  been  re- 
garded as  a  faithful  interpreter,  although  an  unoffi- 
cial exponent,  of  Bell  methods.  The  reception  ac- 
corded these  efforts  was  at  no  time  particularly 
flattering,  and,  aside  from  such  support  as  was  ex- 
tended by  the  Bell  interests,  the  financial  reward  of 
Jhose  engaged  in  the  publication  was  by  no  means 
encouraging.  It  is  not  to  be  wondered  then  that 
the  management,  failing  to  command  recognition 
after  many  futile  efforts,  gave  up  the  contest  and 
withdrew. 

Mr.  C.  E.  Kammeyer,  the  new  manager,  hastens 
to  announce  that  the  enterprise  is  no  longer  con- 
trolled by  the  former  owner,  Mr.  DeLand,  and  that 
the  policy  of  the  present  management  will  be  radi- 
cally different.  He  takes  particular  pains,  too,  to 
emphasize  the  fact  that  the  management  has  no  con- 
nection with  any  telephone  manufacturing,  operating 
or  selling  company.  Thus  freed  from  all  entan  ■ 
gling  alliances,  Mr.  Kammeyer  announces  his  inten- 
tion to  follow  the  fortunes  of  the  independent  move- 
ment. The  Western  Electrician  extends  its  sincere 
congratulations  to  Mr.  Kammeyer  personally,  as 
well  as  in  his  capacity  as  publisher,  upon  his  deci- 


It  is  worthy  of  note  that  nearly  all  of  the  equip- 
ment of  the  new  electric  railway  in  St.  Thomas, 
Ont.,  was  made  in  Canada.  The  fact  is  pointed 
out  by  United  States  Consul  Burke,  who  says: 
"With  the  exception  of  the  overhead  joints  and 
fixtures,  which  were  purchased  from  the  Ohio  Brass 
company  of  Mansfield,  the  line  was  built  and 
equipped  with  Canadian  material,  the  total  cost  be- 
ing 585,000.  The  rails  were  made  at  Hamil.on,  Ont.. 
the  engines  at  Amherst,  N.  S.,  dynamos  and  elec- 
trical equipment  were  bought  of  the  Canadian  Gen- 
eral Electric  com.pany,  Toronto,  and  the  motors, 
eight  in  number,  and  two  trailers  were  made  by 
the  Ottawa  Car  company."  As  the  predonderance 
of  the  electrical  and  railway  imports  into  Canada 
is  purchased  in  the  United  States,  the  case  of  the 
St.  Thomas  Electric  Railway  company  might  well 
command  the  attention  of  American  manufacturers 
if  it  indicates  a  well-settled  industrial  tendency,  as 
it  undoubtedly  does  to  some  extent.  The  Cana- 
dians are  anxious  to  command  their  home  market 
to  the  greatest  possible  extent,  and  inasmuch  as 
we  Americans  have  pursued  exactly  the  same  policy 
for  years,  and  with  success,  we  cannot  blame  our 
neighbors  for  following  our  example.  No  proud- 
spirited, inventive,  energetic  people  can  remain 
content  merely  to  be  farmers  and  fishers  and  miners, 
and  in  proportion  as  the  Dominion  extends  its 
manufactures  will  its  people  be  contented  and  pros- 
perous. But  in  the  case  of  the  St.  Thomas  railway 
it  is  to  be  remarked  that  the  dynamos  and  electrical 
car  equipments  were  furnished  by  a  company  operat- 
ing with  American  capital  under  American-owned 
patents.  Thus  much  of  the  significance  of  the  fact 
that  this  particular  apparatus  was  made  in  Canada 
is  lost. 


All  proprietors  of  large  steam-power  plants  lo- 
cated in  the  centers  of  populous  cities  have  to  con- 
sider very  seriously  the  smoke  problem.  The  thick 
black  smoke  produced  by  the  open  and  unrestrained 
combustion  of  bituminous  coal  is  certainly  a  posi- 
tive nuisance  in  large  centers  of  population,  and 
city  authorities  have  sought,  with  varying  degrees 
of  activity  and  efficiency,  to  remedy  the  trouble. 
The  volume  and  offensiveiiess  of  the  smoke  may 
be  abated  by  either  changing  the  fuel  or  modifying 
the  processes  of  combustion  in  the  furnaces.  The 
latter  method  is  generally  adopted,  as  the  cheaper 
one,  and  is  the  plan  which  will  be  followed  in  the 
interesting  case  of  the  Metropolitan  Electric  Sup- 
ply company  of  London. 

This  company  has  been  summoned  on  several  occa- 
sions to  answer  to  the  charge  of  maintaining  a  smoke 
nuisance  at  its  Aniberley  road  slation.  The  latest  of 
these  summonses  came  up  for  settlement  in  the 
Marylebone  Police  Court  last  month.  The  presid- 
ing magistrate  decided  that  although  the  company 
might  be  compelled  by  statute  to  generate  electricity, 
and  at  the  same  time  prevented  by  circumstances 
from  burning  the  so-called  "smokeless"  coal,  it  was 
still  bound  so  to  construct  its  furnaces  that  they 
should  prevent  "in  the  best-known  way  and  under 
the  best-known  scientific  principles"  the  emission 
from  the  chimney  of  more  smoke  than  was  abso- 
lutely necessary.  It  was  clear  that  the  company 
had  not  adopted  the  best  means  for  preventing  the 
nuisance.  The  magistrate  understood  that  it  would 
take  nine  months  to  make  the  necessary  alterations, 
and  he  therefore  made  an  order  that  the  nuisance 
should  be  abated  within  that  time,  and  he  allowed 
the  PaddingLon  vestry,  which  was  prosecuting,  :;o 
guineas  costs. 

Mr.  Bennett,  the  Police  Court  justice,  took  a 
commonsense  and  equitable  view  of  the  situation. 
Where  central-station  companies  are  forced  to  lo- 
cate their  plants  in  the  "downtown"  districts  of 
large  cities  it  is  but  just  that  they  should  avail  them- 
selves of  the  latest  advances  in  the  science  of  me- 
chanical engineering  to  produce  approximately 
perfect  and  smokeless  combustion  of  their  fuel, 
where  the  latter,  as  is  so  often  the  case,  is  of  a  nature 
to  produce  dense,  billowy  masses  of  black  smoke. 
And  there  is  the  compensation  that  the  efficiency 
of  the  whole  plant  is  raised  by  bettering  the  work 
of  the  furnace  and  that  low-grade  fuels  may  be  used 
to  advantage. 
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Military    Funeral   for  Electrician    at 
Niagara  Falls. 

On  Sunday,  August  28Lh,  Niagara  Falls  buried 
her  first  soldier  of  tlie  Spanish  war  who  met  death 
ill  the  service.  The  body  was  that  of  William  Fred- 
erick Strieker,  who  was  an  employe  of  the  Buffalo 
and  Niagara  Falls  Electric  Light  and  Power  com- 
pany and  a  member  of  the  Electrical  Workers' 
Union  of  the  Falls.  The  young  man  was  23  years 
old  on  August  2d.  He  enlisted  about  the  middle  of 
May,  at  the  time  orders  were  issued  to  recruit 
companies  up  to  their  full  strength.  He  became  a 
member  of  Company  E,  Third  Provisional  Regi- 
ment, formerly  the  42d  Separate  Company  of  Ni- 
agara Falls,  and  went  direct  from  Niagara  Falls  to 
Camp  Alger  in  Virginia.  He  was  taken  sick,  and 
typhoid  symptoms  developing,  he  was  transferred 
to  Fort  Myer,  and  there  it  was  he  died.  The  con- 
dition in  which  the  body  arrived  at  Niagara  showed 
that  he  had  been  woefully  neglected.  There  was 
dirt  on  his  forehead  and  the  marks  of  his  fingers 
showed  where  he  had  endeavored  to  wipe  his 
fevered  brow.  Not  even  a  sponge  had  been  applied 
to  his  face  after  death,  and  he  died  in  the  clothes 
in  which  he  left  home  and  in  which  the  body  was  re- 
turned to  his  parents. 

The  funeral  was  one  of  the  largest  ever  seen  at 
Niagara  Falls.  The  electrical  workers  of  Buffalo, 
Tonawanda  and  other  near-by  places  joined  with 
men  of  the  profession  at  Niagara  Falls  and  attended 
the  funeral  in  a  body.  The  deceased,  when  he  left 
home,  was  president  of  the  Independent  Hose  com- 
pany, and  the  firemen  of  Niagara  Falls  turned  out 
to  a  man.  From  across  the  border  in  Canada  came 
four  fire  companies  with  a  band  of  music.  When 
Niagara's  soldiers  marched  off  to  war  the  Western 
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Electrician  of  May  14th  related  how  these  Canadian 
firemen  crossed  to  the  New  York  state  side  to  bid 
the  American  troops  Godspeed.  Their  presence  in 
the  funeral  cortege  last  Sunday  told  very  plainly 
that  they  were  willing  to  bear  a  portion  of  the  coun- 
try's sorrow.  An  electrician  said:  "They  were 
with  us  in  our  rejoicing  that  our  boys  were  called 
out,  and  now  they  are  with  us  in  our  sorrow.  Surely, 
they  are  true  friends."  The  cortege,  as  it  proceeded 
to  the  cemetery,  was  nearly  a  mile  long,  and  in  it 
the  electrical  workers  had  prominent  place  in  the 
line.  The  I42d  Separate  Company  was  in  line,  and 
the  deceased  was  laid  to  rest  with  military  honors. 
Over  the  grave  three  volleys  were  fired  and  the 
bugle  call  was  sounded. 

The  floral  offerings  exceeded  in  beauty  and  num- 
bers anything  ever  seen  at  Niagara.  The  company 
of  which  the  deceased  was  a  member  was  represented 
by  Lieutenant  Mason  and  Private  John  J.  Brough- 
ton. 


The  Patent  Commission. 

An  act  of  Congress,  approved  June  4,  1898.  pro- 
vided for  the  appointment  of  three  commissioners 
to  revise  and  amend  the  laws  of  the  United  States 
concerning  patents,  trade  and  other  marks,  and 
trade  or  commercial  names,  which  shall  be  in  force 
at  the  time  such  commission  shall  make  its  final 
report,  so  far  as  the  same  relates  to  matters  con- 
tained in  or  affected  by  the  convention  for  the  pro- 
tection of  industrial  property,  concluded  at  Paris 
March  20.  1883,  the  agreements  under  that  conven- 
tion concluded  at  Madrid  April  14.  189T.  and  the 
protocols  adopted  by  the  conference  held  under  such 
convention  at  Brussels  in  December  of  last  year, 
and  the  laws  of  other  nations  relating  to  patents 
and  trademarks. 

The  president  has  named  as  commissioners  Judge 
Peter  S.  Grosscup  of  Chicago.  Francis  Forbes,  secre- 
tary of  the  United  States  Trademark  assoc-ation  and 
one  of  the  United  States  delegates  to  the  Brussels 
conference,  and  Assistant  Commissioner  of  Patents 
Greely.    The  commission  will  hold  its  meetings  in 


Chicago,  and  it  is  expected  that  it  will  convene  some 
tinicduringOctober.  The  lawprovidcs  that  thereport 
of  the  commission,  which  will  be  laid  before  Con- 
gress during  the  next  session,  shall  be  so  made  as 
to  indicate  any  proposed  change  in  the  substance 
of  existing  law,  and  shall  be  accompanied  by  notes 
which  shall  Ariefly  and  clearly  stale  the  reasons  for" 
any  proposed  change.  It  must  also  be  accompanied 
by  references  to  such  treaties  and  foreign  laws  re- 
lating to  patents  and  trademarks  as,  in  the  opinion 
of  the  commissioners,  may  alTcct  citizens  of  the 
United  States. 


Interesting  Storage-battery  Discus- 
sion. 

Part   i i  . 

Mr.  Appleton;  I  think  Mr.  Hewitt  leaves  out  the 
question  of  the  time,  which  fixes  the  size  of  the 
battery.  I  know  of  several  batteries  being  installed 
in  this  country,  where  the  price  has  been  between 
$60  and  $80  per  horse  power  on  the  short-hour  rat- 
ing. 

Mr.  Hewitt:    I  refer  to  a  long-time  rating. 

Mr.  Appleton:  It  is  not,  I  think,  the  practice  to 
recommend  batteries  now  where  they  will  not  be 
advantageous  or  profitable.  There  are  plenty  of 
opportunities  for  installing  batteries  where  they 
will  show  to  advantage. 

Francis  Schumann:  What  is  the  weight  of  a 
complete  battery,  ready  for  charging,  that  will  de- 
velop 10  horse  power  for  10  hours? 

W.  W.  Gibbs:  About  100  pounds  per  horse  power 
hour.  I  would  like  to  add.  in  answer  to  the  ques- 
tions Mr.  Hewitt  has  asked  in  reference  to  the  rea- 
son storage  batteries  have  made  such  little  progress 
in  this  country  compared  with  foreign  countries: 
I  think  the  reason  was  largely  due  to  the  fact  of 
the  litigation,  which  was  almost  constant  from  the 
time  the  first  batteries  began  to  be  recognized  as  a 
feature  of  the  electric  industry  of  this  country.  Ow- 
ing to  this  litigation,  there  was  no  inducement 
for  any  effort  to  effect  a  development  of  the  sec- 
ondary battery.  The  few  installations  made  were 
defective,  and  the  men  who  went  to  the  expense  of 
installing  even  a  defective  battery  did  it  under  a 
Tability  to  litigation.  It  was  down  to  1894  that 
this  litigation  continued.  While  I  do  not  take  any 
special  credit,  I  think  it  will  be  recognized  by  those 
familiar  with  the  subject  that  it  was  through  my 
eft'orts  that  the  litigation  was  brought  to  a  determina- 
tion, and  at  an  enormous  expense,  and  the  storage- 
battery  business  has  not  yet  recovered  from  it.  and 
we  are  not  yet  in  a  position  to  do  as  Mr.  Hewitt 
intimates  could  be  done,  namely,  reduce  the  price  of 
storage  batteries.  I  want  to  say,  however,  that 
we  have  got  it  to  a  point  where  we  can  put  it  where 
all  other  businesses  have  to  be  put — where  supply 
and  demand  will  regulate  the  price.  I  venture  to 
say.  those  who  started  in  the  electrical  busWie'-s 
early  thought  the  rates  paid  for  the  dynamos  fou'-, 
five  or  six  years  ago  were  high — much  higher  than 
they  are  to-day — and  a  much  inferior  article  then 
was  obtained.  We  were  recentlv  asked  by  a  lara^t 
concern  what  we  would  furnish  storage  batteries 
tor.  and  we  gave  them  a  price  on  $1,000,000  worth 
of  batteries  50  per  cent,  less  than  wc  would  have 
made  $10,000  worth  for.  We  arc  endeavoring  to 
educate  the  country  as  to  the  usefulness  of  storaf^e 
batteries,  and  this  course  cannot  be  adopted  with- 
out great  expense.  In  1S04.  immediately  following 
the  determination  of  this  litigation,  we  made  every 
Dossible  effort  to  induce  r-eonle  to  take  up  storage 
batteries,  and  we  spent  the  first  year  $j.o.ooo  more 
than  we  received,  although  we  got  a  high  price. 
as  Mr.  Hewitt  or  anybody  else  will  admit,  for  the 
batteries.  We  are  getting  down  the  price,  however, 
and  we  believe  during  the  coming  year  we  shall 
be  able  to  reduce  the  price  and  give  the  fraternity 
a  battery  which  will  give  entire  satisfaction.  And 
it  only  needs  appreciation  on  the  part  of  people  who 
are  producing  electric-power  plants  and  giving  us 
generous  support  by  buying  what  they  can  advan- 
tageouslv  employ  to  get  storage  batteries  very 
chean.  The  best  evidence  that  thev  can  afford  to 
buy  them  is  that  the  cities  where  the  greatest  amount 
of  storage  batteries  have  been  bought  are  buving 
more.  In  Boston  they  have  bought  many,  in  New 
York  and  Brooklyn  also.  It  is  onlv  those  oeoole 
who  find  storage  batteries  beyond  their  reach  that 
do  not  know  the  advantages  to  be  derived  from  their 
use.  There  are  many  advantages  that  you  cannot 
appreciate  until  you  try  them,  and  these  advan- 
tages are  apparent  even  at  present  prices.  If  there 
is  a  general  effort  to  apply  them  where  thev  can 
be  employed,  it  will  be  but  a  short  time  only  before 
storage  batteries  will   also   be   considered   chean. 

Mr.  Salom:  I  think  I  can  answer  some  of  these 
questions  from  my  experience  in  New  York.  We 
found  at  our  station  in  New  York  that  the  best  man 
to  run  a  motor  carriage  is  the  ancient  hackman. 
We  started  in  with  young  men  who  had  more  or 
less  training  in  practical  electrical  ens^ineerlng,  think- 
ing we  were  going  to  improve  the  personnel  of  the 
service  bv  having  educated  drivers,  but  we  soon 
discovered  that  the  hackman's  business  is  a  profes- 
sion. They  have  to  know  all  about  the  city  and  how 
to  go  evervwhere,  and  it  is  not  every  man  you  pick 
up  who  will  meet  the  reauirements.  As  to  the  mat- 
ter of  running  the  machine,  it  is  a  simple  thinp'. 
A  man  can  learn  to  run  it  in  a  week,  or  not  at  aH. 
The  wagon  can  be  driven  in  places  where  one  would 
not  dare  to  go  with  a  horse,  and  with  greater  speed. 
You  roiild  not  find  a  worse  place  than  Fifth  avenue 
pnd  Forty-second  street,  especially  a  year  ago.  when 
the  pavement  was  torn  up.     I  have  seen  our  drivers 


go  through  there  and  push  their  wagons  wherever 
there  was  a  chance  to  get  them  in,  and  do  it  skill- 
fully and  without  accident.  As  to  accidents,  that 
is  a  question  that  can  largely  be  settled  by  careful 
inspection.  Of  course,  accidents  occur  and  do  occur 
all  the  time,  but  by  systematic  inspection  they  can 
be  reduced  to  a  very  small  number.  Wc  started  in 
operation  in  New  York  on  the  27th  of  March,  and 
in  the  month  of  June  last  year  wc  ran  4,600  miles. 
In  that  distance  wc  only  had  six  delays  or  accidents 
of  all  kinds.  The  question  of  the  battery  giving 
out  is  the  most  serious  one.  If  a  wheel  breaks  or 
anything  of  that. kind,  you  can  telephone  to  the  sta- 
tion and  get  another.  But  the  battery  giving  out  is  a 
more  serious  problem.  Wc  have  always  insisted. 
however,  that  none  of  the  wagons  shall  be  pulled 
home  by  a  horse.  So  when  the  driver  has  to  push 
his  machine  home,  he  does  not  often  get  left. 

The  tire  problem  has  been  serious,  except  so  far 
as  punctures  are  concerned.  I  think  we  have  not 
had  more  than  two  punctures  in  50,000  miles.  The 
other  troubles  are  because  the  tires  were  not  adapted 
to  the  service.  The  cab  service  in  a  city  like  New 
York  is  very  severe.  The  irregularit'cs  in  pave- 
ments, railway  tracks,  etc..  render  it,  in  my  judg- 
ment, almost  impossible  to  use  anything  but  a 
pneumatic  tire.  Of  course,  it  is  true  that  a  solid 
rubber  tire  requires  less  power  on  a  smooth  pave- 
ment than  a  pneumatic,  and  a  steel  tire  would  require 
still  less  than  a  solid  rubber.  We  require  a  little 
over  twice  as  much  power  to  run  a  vehicle  with 
pneumatic  tires  as  is  required  on  a  rail,  for  the 
same  weight  and  speed,  and  the  criticism,  therefore, 
that  one  of  the  gentlemen  made  about  pneumatic 
tires  is  not  a  just  one,  unless  you  take  all  the  fac- 
tors into  consideration.    They  are  very  expensive; 
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but  we  think,  now,  with  the  five-inch  tire  we  have 
adopted  for  the  weights  we  have  to  carry,  we  expect 
to  get  20,000  miles  out  of  a  tire,  at  which  rate  they 
will  compare  with  a  steel  tire.  When  you  think 
of  a  bicycle — only  weighing  20  pounds,  and  200 
pounds  with  its  rider — requiring  a  2M:-inch  tire,  it 
is  not  unreasonable  to  expect  that  vehicles  weigh- 
ing 4,000  pounds,  and  required  to  go  at  the  sasne 
speed,  should  take  a  five-inch  tire.  It  looks  awk- 
ward at  first,  but  not  more  so  than  when  pneumatic 
tires  were  introduced  on  the  bicycle.  And  as  to  the 
question  of  taking  more  power  with  a  pneumatic 
tire  than  with  a  solid  tire,  the  former  has  advantages 
which  render  its  use  almost  indispensable.  Experi- 
ments have  been  made  which  proved  conclusively 
that  a  pneumatic  tire  is  the  proper  thing,  other  things 
being  equal. 

The  president:  A  thought  suggests  itself  in  re- 
lation to  the  operators  of  the  carnages,  whether 
they  are  called  hackmen  or  not.  It  is  a  question 
as  to  what  class  of  skill  is  required  to  successfully 
operate  an  electric  carriage.  It  is  a  more  complex 
piece  of  mechanism  than  a  hack  or  a  horse,  where, 
if  one  or  the  other  breaks  down,  you  can  get  back 
in  some  way.  But  if  an  electric  vehicle  breaks  down 
at  a  remote  distance  from  a  station,  a  serious  diffi- 
culty arises. 

Mr.  Schumann:  How  many  hours  will  a  battery 
retain  its  full  function  when  not  in  use? 

Mr.  Appleton:  With  the  present  class  of  battery 
it  would  hold  for  a  considerable  time.  It  depends 
entirely  upon  the  purity  of  the  materials  used,  so 
that  no  local  chemical  action  can  take  place  while 
it  is  standing.  We  let  batteries  stand  two  or  three 
months  after  being  fully  charged,  and  there  is  a 
loss  of  only  two  or  three  per  cent.,  which  is  en- 
tirely due  to  impurities  in  the  materials. 

E.  A.  Scott:  I  was  asked  to  see  a  storage  battery 
within  a  few  days,  and  was  assured  oositively  that  it 
had  not  been  charged  for  13  months.  It  gave  full 
two  volts  to  every  cell,  and  that  with  a  half-dozen 
lights  burning. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Independent   Telephony    for     Large 
Cities. 

Bv  H.  M.  FiSK. 

The  greatest  drawback  the  independent  telephone 
companies  experience  is  their  inability  to  furnish 
Icng-distance  service  to  the  large  cities,  and  until 
the  large  cities  have  independent  exchanges  the 
long-distance  service  must  of  necessity  continue  in 
a  measure  unsatisfactory.  Chicago  i?  by  far  the 
most  important  of  the  large  cities  to  the  interests 
of  the  independent  companies. 

With  a  large  independent  exchange  in  Chicago, 
connected  by  long-distance  lines  to  the  towns 
throughout  the  country,  the  Bell  Telephone  company 
would  only  exist  as  a  dreadful  nightmare  in  the 
minds  of  the  many  business  men  who  have  been 
compelled  by  force  of  circumsances  to  patronize  it 
during-  the  last  20  years. 

Let  us  first  raise  the  curtain  and  see  what  we 
must  contend  with  in  forcing  such  a  fight. 

The  first  thing  to  be  considered  is  the  demand 
for  telephone  service,  and  by  a  few  comparisons  I 
think  it  will  become  apparent  that  most  of  our 
little  towns,  in  proportion  to  their  population,  have 
on  an  average  of  from  four  to  five  telephones  where 
Chicago  has  but  one  under  the  present  Bell  man- 
agement. The  only  explanation  for  this  condition 
is  the  cost.  If  placed  at  a  reasonable  figure  there 
should  be  at  least  30.000  subscribers  in  Chicago  in- 
stead of  the  comparatively  small  number  at  present 
furnished   by   the   Bell   company. 

Chicago  has  between  a  million  and  a  half  and  two 
million  inhabitants.  It  has  less  than  15  coo  subscrib- 
ers or  less  than  one  telephone  for  each  hund'ed  per- 
sons. There  are  many  towns  of  i.coo  inhabitants  that 
are  supporting  an  exchange  of  ico  jubscribe-s,  cr  one 
instrument  for  every  10  inhabi'ants.  Other  towns 
of  6.000  to  8.000  support  exchanges  of  200  to  .^00. 
or  a  telephone  for  each  20  to  30  inhabi'ants.  The 
time  is  coming  when  we  will  find  a  telephone  wher- 
ever we  find  five  people,  or  an  average  of  one  for 
every  household,  but  not  while  they  have  to  pay 
from  $100  to  $300  per  year  for  the  service. 

Why  is  this  excessive  charge  made  by  the  Bell 
telephone  interests?  Is  the  Chicago  Telephone 
company  making  too  much  money  or  is  the  fault  in 
the  way  the  business  is  handled?  And  can  it  be 
remedied?  In  order  to  bring  the  matter  directly 
home  I  will  ask  if  an  instance  is  known  where  a 
I'lant  of  the  magnitude  of  the  Chicago  Telephone 
company  has  been  built  piece  by  piece,  as  the  ex- 
igencies of  the  moment  demanded,  that  was  capable 
of  economic  operation?  That  is  ihe  position  of  the 
Bell  interests  to-day.  Their  exchanges  are  scat- 
tered throughout  the  city,  some  ten  or  a  dozen  in 
number,  each  with  a  general  operating  expense 
nearly  equal  to  the  general  operating  expense 
of  one  large  office,  capable  of  handling  the  business 
of  three  times  the  number  of  subscribers  these 
branches  serve.  There  is  for  each  of  these  oflfices 
a  manager,  night  manager,  chief  operator,  assistant 
chief  operators,  relief  chief  operators,  wire  chief, 
switchboard  man  and  repair  man,  matron  and  jani- 
tor. For  the  entire  city  it  requires  something  like 
500  operators.  25  per  cent,  of  whom  are  trunking 
operators,  and  it  requires  quite  an  army  of  men  to 
take  care  of  the  troublesome  Blake  instruments 
which  have  become  so  familiar  to  all  of  us. 

One  of  the  primary  reasons  advanced  for  scatter- 
ing exchanges  has  been  the  expense  of  a  single 
central.  As  a  matter  of  fact  the  expense  of  carry- 
ing these  trunk  lines  between  the  several  exchanges, 
together  with  the  expensive  trunking  equipment,  is 
much  more  than  enough  to  warrant  bringing  all 
the  lines  into  a  central  exchange.  Another  reason 
given  for  not  bringing  all  the  lines  into  one  central 
exchange  is  that  they  cannot  be  handled;  from 
5.000  to  6,000  is  the  maximum  capacity  of  a  multiple 
board,  and  the  divided  boards  used  by  the  Bell 
companies  are  not  efficient  for  handling  large  num- 
bers with  economy  in  one  exchange.  Then.  too. 
the  subways  were  crowded  before  they  realty  began, 
and  should  they  desire  a  reforin  it  would  be  neces- 
sary to  throw  away  all  they  have  built  and  comm?nce 
anew. 

Now,  let  us  look  at  the  work  required  of  these 
operators  and  managers.  During  an  average  day 
in  this  great  metropolis  about  250.000  people  are 
communicating,  or  it  may  perhaps  be  more  exact 
to  say  that  125,000  calls  per  day  are  responded  to 
by  the  operators.  Of  this  business  perhaps  60  per 
cent  demands  some  attention  from  two  to  five  oper- 
ators, and  each  time  the  calling  operator  must  wait 
imtil  the  operator  called  for  is  at  liberty.  I  presume 
many  readers  have  waited  what  seemed  to  them  an 
hour  before  they  talked  to  the  subscriber  they  called 
for.  Of  course  it  was  not  such  a  long  time  as  it 
seemed,  but  it  sometimes  consumes  several  minutes, 
and  the  experience  is  both  annoying  and  vexatious. 
How  much  better  would  patrons  feel  could  they  call 
for  a  number  and  feel  assured  that  the  minute  the 
response  was  made  their  bell  would  ring. 

I  realize  the  magnitude  of  the  task  of  constructing 
an  ideal  exchange  for  a  city  like  Chicago,  but  I  will 
submit  a  rough  outline  on  paper  and  ask  an  un- 
biased examination  of  it.  First,  after  a  careful  ex- 
amination. I  would  select  the  most  desirable  point 
for  an  exchange  and  have  a  series  of  subways  con- 
structed capable  of  receiving,  say.  50.000  wires  in 
lOO-pair   cables.     Over   the   subway   I    would   build 


a  perfectly  fireproof  building,  at  least  100  feet  square 
and  preferably  a  third  larger,  for  the  sole  purpose 
of  handling  the  entire  business  of  the  company. 
In  the  two  upper  floors  there  would  be  the  operat- 
ing rooms.  Each  operator  would  have  a  board  to 
which  would  lead  the  lines  of  100  subscribers.  This 
board  would  be  constituted  of  the  following  items: 
One  hundred  subscribers'  drops,  10  pairs  of  plugs 
and  signals  in  multiple  of  lO  for  each  operator  in 
the  exchange.  These  signals  would  be  carried  in 
multiple  to  each  operator.  For  each  signal  I  would 
have  a  trunk  line,  separate  and  distinct  from  every- 
thing. There  would  also  be  a  registering  device 
controlled  by  each  other  operator. 

In  operation  we  will  say  No.  350  wants  No.  750. 
When  No.  350  rings  for  central,  the  No.  50  drop 
falls  in  front  of  operator  No.  3.  No.  3  signals  No. 
7  to  connect  trunk  30  to  50.  When  No.  7  does 
as  desired  the  action  rings  both  parties  and  con- 
nection is  complete  without  any  exchange  of  greet- 
ings between  operators  and  wasted  time.  Suppose, 
however,  that  No.  750  is  busy.  No.  350  may  sit 
down  until  No.  750  is  free,  when  the  call  is  com- 
pleted. No  time  is  wasted  by  No.  3  operator  wait- 
ing for  No.  7  to  come  in  on  the  line  to  receive  her 
verbal  instructions.  While  No.  7  is  completing  the 
connection  No.  3  is  at  liberty  to  look  after  other 
calls. 

Instead  of  having  10  offices  to  manage^  I  would 
have  only  one;  instead  of  an  operating  expense  of 
$800,000  or  $900,000.  I  would  have  not  more  than 
$150,000;  instead  of  each  subscriber  costing  from 
S70  to  $80  annually,  he  would  cost  about  $15;  in- 
stead of  subscribers  paying  from  $125  to  $250  an- 
nually, the  residence  subscribers  w-ould  pay  $50  and 
the  business  man  $75;  instead  of  the  Blake  trans- 
mitter I  would  have  the  most  approved  type  of  long- 
distance instrument:  instead  of  discontent  and 
grumbling  on  the  part  of  subscribers  I  would  have 
smiles  and  good  cheer. 

I  am  confident  we  do  not  need  to  wait  for  the 
millennium  for  these  results.  All  that  is  necessary 
is  to  attack  the  problem  with  a  will,  and  the  battle 
is  ours. 


A  Telephone  Incident  of  the  Campaign 
in  Porto  Rico. 

In  war  it  is  sometimes  the  part  of  wisdom  to  es- 
tablish means  of  communication  and  sometimes 
the  wiser  plan  to  destroy  those  existing.  Neglect 
of  the  latter  precaution  and  indiscreet  chaffing 
with  the  enemy  over  a  telephone  line  brought  on 
a  lively  encounter  at  Cape  San  Juan  in  the  Porto 
Rican  campaign.  During  the  first  week  of  Au- 
gust a  squad  of  sailors  captured  the  lighthouse  at 
the  cape,  which  is  the  northeastern  extremity  of  the 
island  of  Porto  Rico  and  about  32  miles  east  of 
San  Juan,  the  capital  city.  When  the  American 
sailors  took  possession  of  the  ligh:house  the  old 
keeper  and  his  wife  professed  to  be  glad  to  wel- 
come them.  Asked  if  there  was  any  means  of  com- 
munication with  the  capital  city  of  the  island,  the 
keeper  pointed  to  a  telephone,  to  which  a  Chicago 
boy  from  the  Amphitrite  {promptly  walked,  and 
ringing  the  operator  at  the  other  end.  informed 
him  in  indifferent  Spanish  that  the  light  was  in 
possession  of  the  Americans  and  that  he  and  his 
companions  would  call  in  the  city  within  a  few 
days.  It  was  a  good  joke,  but,  unfortunately,  the 
line  was  not  disconnected,  and  through  its  medium 
the  authorities  at  San  Juan  were  advised  that  the 
entire  garrison  consisted  of  but  40  sailors  armed 
with  carbines.  Nothing  more  was  thought  of  the 
incident,  and  the  day  after  the  landing  half  a  dozen 
seamen  visited  the  near-by  town  of  Fajardo,  which 
promptly  surrendered,  the  alcalde  hauling  down  the 
Spanish  flag  and  the  'jackies''  raising  the  stars  and 
stripes.  But  the  telephone  and  telegraph  wnres 
were  working,  keeping  the  commandant  as  San  Juan 
advised.  The  upshot  of  this  carelessness  on  the  pai't 
of  the  Americans  was  that  a  column  of  Sco  men  was 
dispatched  against  the  invaders.  The  Spanish  soldiers 
easily  recaptured  Fajardo  and  hauled  down  the 
American  flag.  Then  they  advanced  tow'ard  the 
lighthouse.  A  sharp  engagement  ensued,  in  which, 
thanks  to  the  guns  of  the  Cincinnati,  Amphitrite  and 
Ley  den  and  reinforcements  from  the  ships,  the 
Spaniards  were  forced  to  retreat  with  loss.  But 
the  naval  officers  decided  that  it  was  wise  to  with- 
draw from  the  lighthouse,  and  the  light  was  ex- 
-tinguished.  So  the  telephone  demonstrated  its 
Aalue  to  friend  and  foe  alike. 


Clergyman  Sues  Telephone   Company. 

The  Rev.  F.  M.  Moore  of  Hagerstown.  Ind..  a 
minister  of  the  United  Brethren  Church,  has  brought 
suit  against  the  Central  Union  Telephone  company 
for  $2,500  damages.  The  complaint  is  made  that  the 
company  became  party  to  a  practical  joke  by  deliver- 
ing a  message  in  which  the  Rev.  Mr.  Moore  was  so- 
licited to  visit  Falmouth.  Ind.,  to  preach  a  funeral 
sermon.  After  receiving  the  message  the  complain- 
ant went  to  Falmouth,  but.  upon  arrival  there,  found 
that  the  information  conveyed  in  the  messages  was 
erroneous  and  that  there  was  no  funeral  in  that  part 
of  the  countjf.  On  account  of  the  levity  indulged 
in  at  his  expense  by  persons  who  learned  of  the 
peculiar  mistake,  the  minister  was  subjected  to  great 
annoyance. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician.] 

The  Keystone  Telephone  company  of  Pittsburg 
has  established  a  distributing  agency  for  the  west- 
ern states  in  Des  Moines,  la.,  in  charge  of  C  W 
Bartlett. 

The  Iowa  Association  of  Independent  Toll  Line 
Telephone  Companies  has  abolished  its  system  of 
charging  toll  messages  based  on  the  number  of 
counties  through  wdiich  the  message  passed  and  has 
substituted  a  rate  based  on  the  mileage.  There 
were  13  companies  represented  at  the  meeting.  The 
matter  of  consolidating  the  lines  into  one  company 
will  probably  be  acted  on  finally  at  the  winter  meet- 
ing  of   the   association. 

The  Wayne  County  Telephone  company  at  CHo, 
la.,  declared  a  10  per  cent,  dividend  on  the  last  six 
months'    business. 

The  Iowa  and  Nebraska  Telephone  company  is 
building  rapidly  from  Cherokee,  la.,  toward  Sioux 
City. 

The  Iowa  Telephone  company  is  canvassing  Hum- 
boldt, la.,  with  a  view  to  establishing  an  exchange 
there. 

The  Iowa  Telephone  company  has  extended  its 
connections  in  the  vicinity  of  Wapello,  la.,  to  a 
number  of  the  smaller  towns. 

The  telephone  company  now  has  connection  be- 
tween EUendale,  N.  D.,  and  Ludden,  Monango  and 
Oakes. 

The  lines  of  the  Northeastern  Telephone  company 
have  been  completed  to  Green  Bay,  Wis.  The 
Reedsburg  Telephone  company  has  been  granted  a 
franchise  for  an   exchange  at  Reedsburg,   Wis. 

The  Spring  Valley  Telephone  company  expects  to 
have  the  local  exchange  in  Spring  Valley,  Minn., 
in   operation  by  September  20th. 

The  Dakota  Central  Telephone  company  of  Ab- 
erdeen, S.  D..  has  completed  its  construction  w^ork 
in  the  northern  part  of  the  state,  and  ctmfidently 
expects  communication  with  Minneapolis  and  St. 
Paul  before  long.  The  company  will  now  push 
construction  in  the  southern  part  of  the  state. 

A  telephone  line  is  being  constructed  between 
Hartford.   Wis.,   and  Jackson. 

The  telephone  system  at  Plymouth.  Wis.,  is  not 
exactly  satisfactory,  and  measures  are  being  consid- 
ered for  improving  it. 

The  Iowa  and  Dakota  Telephone  company  has 
let  the  contract  for  the  construction  of  a  line  from 
Alccster,  S.  D.,  to  Sioux  City,  la.,  via  Alton,  Lc 
Mars,  Hawarden  and  Orange  City. 

The  Northwestern  Telephone  Exchange  company 
is  preparing  to  rebuild  its  St.  Paul  exchange  in  the 
same  manner  as  the  Minneapolis  system  has  jusi 
been  arranged.  A  new  building  for  an  exchange  will 
be  erected  for  the  Laurel  avenue  exchange,  at  a 
cost  of  $9,000  and  one  at  Cedar  and  Fifth  streets,  to 
cost  $15,000.  The  improved  sw'itchboard,  eliminat- 
ing ringing  of  a  bell  to  call  central,  will  be  put  in. 
The  entire  expenditure  will  amount  to  about  $150,000. 

The  Cedar  Valley  Telephone  company  has  opened 
exchanges  at  Disdale  and   Dysart,   la.,   recently. 

The  Slaughter-Waterman  company  of  Hiteman. 
la.,  has  built  a  telephone  line  from  Hiteman  to  Bus- 
sey.  la.,  and  intervening  towns. 

The  Perry  Telephone  company  is  preparing  to 
establish  an  exchange  in  Stuart,   la. 

The  Iowa  Telephone  company  will  build  a  line 
from  Laurens,  la.,  to  Marathon,  la. 

The  new  telephone  exchange  at  Dennison,  la., 
opened  with  55  subscribers. 

The  Central  Telephone  company  is  building  a 
line  to  Oskaloosa,  la. 

The  Wisconsin  Valley  Telephone  company  will 
replace  the  common  wire  on  its  long-distance  line 
to  Ashland.  .  Wis.,  with  copper  ware  and  w^ill  re- 
move the  line  to  the  C,  St.  P.,  M.  &  O.  railway 
right-of-way.  An  exchange  is  being  established  in 
Ashland  also,  and  it  is  expected  that  it  wdll  have 
about  350  instruments. 

F.  B.  Forbes,  proprietor  of  the  telephone  exchange 
at  Albert  Lea,  Minn.,  was  stricken  with  apoplexy, 
and  for  a  time  it  was  supposed  that  he  had  died.  He 
rallied  later  and  has  since  showed  evidence  of  im- 
provement. 

C.  C  Lashway  of  Chippewa  Falls.  Wis.,  has  been 
transferred  to  the  management  of  the  Wisconsin 
Telephone  company's  ofifice  in  Menomonie,  Wis. 

The  Galena  (Kan.)  Telephone  company  will  have 
poles  on  the  ground  for  a  subscribers'  line  from 
Galena  to  Girard.  Kan.,  by  way  of  Columbus,  Weir 
City  and   Cherokee  soon. 

H.- M.  Kellogg  has  secured  the  contract  to  equip 
the  telephone  exchange  at  Mankato.  Minn.,  for  the 
Mankato  Citizens'  Telephone  company.  The  Strom- 
berg-Carlson  instruments  will  be  used,  and  the  S3's- 
tem  is  to  be  ready  in  90  days.  It  will  cost  about 
$7,000. 

The  Moravia  Telephone  company  of  Moravia, 
la.,  will  extend  a  line  to  Seymour,  by  way  of  Cen- 
lerville  and  Cincinnati. 


Cuban   Telephone  Service. 

Maps  and  charts  have  been  prepared  for  a  military 
telegraph  and  telephone  service  between  Santiago, 
Guantanamo.  Baracoa.  Sagua  de  Tanamo  and  San 
Luis,  all  garrison  points,  and  Captain  Leigh  will 
begin  the  work  of  stringing  the  wires  as  soon  as  he 
reaches  Santiago. 
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Mechanicville    Electric    Power   Trans- 
mission. 

The  development  of  ihe  power  at  St.  Anthony's 
Kails  on  the  Mississippi  at  Minneapolis,  Minn.,  is 
followed  closely  by  the  utilization  of  the  power  of 
the  npper  waters  of  the  Hudson  River  at  Mechanic- 
ville, N.  Y.,  where  an  undertaking  of  no  less  mag- 
nitude has  just  been  completed.  Between  S.ooo  and 
7,000  horse  power  is  available  at  the  power  house, 
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thick  immediately  below  the  crest,  16  feet  thick 
through  the  base  and  30  feet  thick  through  base 
and  apron.  It  is  set  between  massive  abutments 
anchored  to  the  rock  sides  of  the  river  bank  and 
island.  The  eastern  is  20  feel  long,  26  feet  high 
over  river  bottom,  16  feet  thick  at  the  top  and  34 
feet  wide  at  the  base.  The  western  abutment  is- 
100  feet  long,  the  other  dimensions  being  similar 
to  those  of  the  eastern  abutment.  The  length  of 
the  spillway  between  abutments  is  800  feet.     In  the 
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and  the  use  of  high-tension  current  permits  of  its 
distribution   over  a  wide  territory. 

Early  in  1S97  the  attention  of  R.  N.  King,  presi- 
dent of  the  Stilwell-Bierce  &  Smith-Vaile  company 
of  Dayton.  O.,  was  drawn  to  this  water  power.  The 
site  is  only  two  miles  from  Mechanicville,  11  mile.s 
from  Troy  and  iS  miles  from  Albany.  But  most 
important  of  all,  it  lay  only  17  miles  from  Schenec- 
tady, where,  covering  130  acres  of  ground,  the 
largest  electrical  works  in  the  world,  are  operated 
from  an  extensive  steam  plant  with  which  the  elec- 
trical power  from   the   Mechanicville  cataract  could 


western  abutment  are  12  arched  waste  gates  of  am- 
ple proportions.  Each  gate  is  four  feet  wide  and 
six  feet  high,  and  is  opened  and  closed  by  a  heai.'y 
iron  hoist  operater  by  rack  and  pinion.  The  east- 
ern dam  is  practically  a  solid  rock  wall,  capable 
of  safely  resisting  any  flood.  To  prevent  any  float- 
ing rubbish,  ice  or  logs  reaching  the  rocks  or  chok- 
ing the  waste  gates,  a  floating  wooden  boom 
stretches  from  the  western  end  of  the  spillway  diag- 
onally for  a  distance  of  400  feet,  to  the  edge  of  the 
normal  river  bank,  and  then  for  a  distance  of  i.ooo 
feet,  to  the  main  embankment  of  the  Mechanicville 
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readily  compete.  Accordingly  the  Hudson  River 
Power  Transmission  company  was  formed  and  the 
hydraulic  engineering  was  superintended  by  A.  C. 
Rice,  chief  engineer  of  the  Stilwell-Bierce  &  Smith- 
Vaile  company.  As  the  General  Electric  company 
was  to  purchase  the  largest  amount  of  power,  its 
advice  as  to  the  electrical  equipment  was  naturally 
closely  followed. 

At  the  point  chosen  for  the  hydraulic  develDpmen\ 
shown  in  Fig.  i,  the  banks  and  bottom  of  the  river 
are  of  rock,  as  is  Bluff  Island,  which  divides  the 
Hudson    into   two    channels,    and    here,    during   the 


highway.     It   is   anchored   to   a   line   of  stone-filled 
cribs. 

The  power  house  lies  between  the  west  bank  and 
the  short  concrete  dam,  nearly  filling  the  space  be- 
tween the  island  and  the  west  bank  of  the  river.  It 
is  practically  a  continuation  of  the  dam,  and,  like 
the  main  dam,  is  of  concrete,  with  the  exception  of 
the  upper  walls.  Its  construction  is  of  the  mos' 
substantial  character,  the  foundations  are  carried 
down  to  the  bedrock,  and  the  house  is  carried  on 
heavy  steel  box-web  girders  resting  upon  steel  I-beam 
columns.     The  latter  are  embedded  in  concrete  walls 
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greater  part  of  the  year,  water  is  sufficient  to  produce 
from  7,000  to  10,000  horse  power. 

The  power  house  starts  from  and  extends  out 
into  the  river  about  215  feet  and  is  connected  with 
Bluff  Island  by  a  concrete  dam,  26  feet  above  the 
bed  of  the  river,  10  feet  wide  on  top  and  18  feet 
wide  at  the  base.  The  upstream  face  (Fig.  2)  is 
vertical  and  the  downstream  face  sloping.  The 
dam  is  provided  with  four  arched  waste  gates  four 
feet  wide  and  six  feet  nine  inches  high,  operated 
in  the  same  manner  as  those  in  the  main  dam. 

The  main  dam.  Fig.  3,  is  built  entirely  of  con- 
crete,  16  feet  high  above  the  river  bed,   eight  feet 


carrying  arches  which  form  the  floor  of  the  gen- 
erator room  and  the  floor  on  which  the  wheel  flumes 
rest.  The  wails  form  a  separate  and  distinct  tail- 
race  22  feet  wide  for  each  set  of  turbines,  from  which 
the  water  may  be  shut  out  at  will. 

The  plan  of  the  power  house  is  shown  In  Fig.  4, 
and  the  side  elevation  looking  upstream  in  Fig.  5. 
It  will  be  seen  that  the  house  is  divided  into  two 
parts  by  a  thick  head  wall.  The  upstream  part 
contains  wheel  chambers  for  seven  t.coo  horse 
power  wheels,  of  which  five  only  are  at  present  oc- 
cupied. The  downstream  portion  conta-ns  the 
wheel  governors  and  the  electrical  apparatus.     The 


length  of  the  power  house  proper  is  257  feet  six 
inches,  the  width  of  the  dynamo  room  between  head 
wall  and  south  wall  34  feet,  and  the  width  of  the 
v.hccl-chamber  portion  32  feet  six  inches.  The 
total  width  of  the  power  house  is  66  feet  six  inchcji. 
At  the  western  end  an  L-cxtension  runs  upstream 
87  feet  five  inches  long  and  44  feet  10  inches  wide. 
This  portion  of  the  power  house  is  of  brick.  A 
retaining  wall  runs  downstream  from  the  power 
house  along  the  western  bank  a  distance  of  50  feet. 
The  western  stream,  running  between  the  bank  and 
the  island,  forms  the  forebay,  300  feet  long.  The 
main  lailrace  is  205  feet  wide  and  joins  the  main 
stream  750  feet  below  the  power  house. 

Arched  chambers  are  provided  for  seven  main 
wheels  and  two  exciter  wheels.  Each  main  cham- 
ber is  32  feet  six  inches  long,  22  feet  wide  and  17 
feet  five  inches  high  and  is  provided  with  two  six- 
foot  manholes.  Each  exciter- wheel  chamber  is 
3^  feet  six  inches  long.  17  feet  five  inches  high  and 
10  feet  wide.  The  head  wall  rjf  the  chambers  is  six 
f(-ct  thick,  the  wall  on  the  upstream  and  both  side; 
iliree  feet  thick.  In  the  head  wall  of  each  main 
chamber  is  set  a  heavy  cast-iron  cover  through 
which  the  turbine  shaft  passes  in  a  water-tight  pack- 
ing box,  carrying  the  ring-oil  bearing  for  the  shaft. 
The  saving  in  space  effected  by  the  new  arrange- 
ment of  housing  and  coupling  together  of  the  tur- 
bines, patented  by  the  Stilwell-Bierce  &  Smith- 
Vaile  company,  has  tended  to  diminish  considerably 
the  size  of  the  power  house. 

A  20-ton  crane,  from  the  works  of  Pawling  & 
Harnishfeger,  Milwaukee,  runs  the  entire  lengih  of 
the  dynamo  room. 

In  front  of  the  wheel  chambers,  and  running  the 
entire  length  of  the  power  house,  is  a  raised  trash 
rack  of  steel  bars  supported  on  a  framework  of 
steel  channel  and  I-beams.  This  rack  effectually 
prevents  the  access  to  the  wheels  of  any  rubbish 
or  floating  material  that  may  escape  the  boom. 

The  main  wheel  plant  consists  of  10  pairs 
of  42-inch  horizontal  Victor  turbines  of  the  latest 
type  built  by  the  Stilwell-Bierce  &  Smith-Vaile  com- 
pany of  Dayton,  O.  Each  main  turbine  consists  of 
two  pairs  of  wheels  which,  at  the  normal  speed  of 
1 14  revolutions,  is  rated  at  250  horse  power.  The 
total  power  of  each  set  of  turbines  is,  therefore, 
I.ooo  horse  power.  Five  units  are  now  in  position. 
The  two  additional  turbines  will  be  installed  shortly. 
The  head  under  which  the  water  wheels  are  oper- 
ated is   18  feet. 

The  turbines  for  the  exciters  consist  of  three  18- 
inch  Victor  cylinder  gate  wheels,  having,  at  25:; 
revolutions  per  minute,  a  total  of  300  horse  power. 
The  quarter-turns  and  packing  boxes  of  these  wheels 
are  brought  through  the  wall  beneath  the  station 
switchboard. 

Two  draft  tubes  lead  from  each  main  turbine,  the 
forward  tube  descending  straight  into  the  tailrace 
beneath  the  power  house,  the  rear  or  upstream  tube 
curving  and  flaring  downward  and  outward.  Each 
tube  is  nine  feet  six  inches  in  diameter  at  the  bot- 
tom. Two  draft  tubes  are  also  allotted  to  each  set 
of  exciter  wheels,  the  setting  following  a  similar 
arrangement.  The  rear  tube  is  four  feet  in  diameter, 
the  forward  tube  three  feet. 

The  speed  of  each  set  of  main  wheels  is  regulated 
by  a  Geisler  electro-mechanical  governor,  mounted 
on  a  platfortn  directly  over  the  turbine  shaft,  and 
between  the  head  wall  and   the  generator. 

The  governors  controlling  the  exciter-wheel  gates 
arc  improved  "Snow"  governors,  which  rapidly 
bring  the  speed  to  normal  when  changes  are  neither 
frequent  nor  heavy. 

By  reference  to  Fig.  6  it  will  be  readily  under- 
stood that  the  dynamo  room  is  a  spacious  chamber 
well  lighted  by  windows  on  all  sides.  It  is  255  feet 
long  and  34  feet  wide,  30  feet  five  inches  in  the  clear 
fiom  floor  to  roof  truss,  and  22  feet  from  floor  to 
crane.  The  ultimate  generator  capacity  of  the  station 
is  7,000  horse  power  in  seven  units.  Five  have  been 
installed  and  are  now  running.  They  are  unitooth. 
thpee-phase,  40-pole,  750-kilowatt,  1 14-revolution 
alternating-current  machines,  having  revolving  fields 
and  stationary  armatures,  and  wound  to  deliver  36 
amperes  of  current  at  a  periodicity  of  38  -cycles  and 
a  pressure  of  12,000  volts  to  the  transmission  lines. 
The  alternators  are  similar  in  their  main  charac- 
teristics to  those  successfully  used  in  the  develop- 
ment of  the  power  of  the  Lachine  Rapids  as  Mon- 
treal. The  armature  frame  or  ring  is  of  the  box 
type,  15  feet  four  inches  in  diameter  and  36  inches 
wide.  It  is  bolted  to  a  base  18  feet  two  inches  long 
by  10  feet  wide,  along  which  it  may  be  moved  paral- 
lel with  the  shaft,  in  order  that  the  revolving-field 
spiders  and  poles  may  be  uncovered  should  occasion 
arise.  The  armature  winding  is  protected  on  each 
side  b}'  iron  shields.  The  pillow  blocks  are  also 
bolted  to  the  base  and  the  bearings  are  of  the  spheri- 
cal-seated, self-oiling  type.  The  field  ring  is  bolted 
to  the  spokes  of  the  spider.  It  carrires  40  poles, 
each  securely  fastened  by  two  bolts  to  the  ring.  The 
whole  revolves  on  a  shaft  15  inches  in  diameter  pro- 
vided with  a  rigid  coupling  on  the  turbine  side 
bolted  to  a  similar  coupling  on  the  turbine  shaft. 
The  dynamo  shaft  is  extended  for  coupling  to  a  ver- 
tical steam  engine  in  case  of  necessity. 

The  exciters  are  placed  on  each  side  of  the  stair- 
way leading  to  the  switchboard  gallery.  They  are 
six-pole,  lOo-kilowatt,  i2'=,-voh  standard  General 
Electric  machines  with  ribbed  field  frame  and  iron- 
clad armatures. 

The  switchboard,  erected  oh  a  gallery  on  the 
north  wall  of  the  dynamo  room,  is  built  up  of  nine 
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highly  polished  panels  of  blue  Vermont  marble, 
each  panel  seven  feet  sLx  inches  high,  three  feet 
wide  and  two  inches  thick.  Of  these  nme  panels 
five  are  used  for  the  generators  and  two  for  the 
feeders;   one  is  the  total-output  panel  and   the  last 
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voltmeter    reading  to  150  volts,  one  four-point  pres- 
sure switch,  one  synchronizing  switch,  two  8co-am- 
pere,  triple-blade,  double-throw  equalizing  switches 
and  two  packed-card  rheostats. 
The  two  feeder  panels  are  similar  in  everj'  respect. 


FIG-   4. 
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is  for  tlie  control  of  the  exciters.  The  generator 
panels  occupy  the  left  side  of  the  board,  and  room 
on  the  gallery  is  left  for  two  additional  panels.  The 
feeder  panels  are  on  the  right  side:  the  total-output 
panel  is   between  these   and  the   generator   panels, 


Each  outgoing  line  is  provided  with  an  independent 
ammeter  reading  to  150  amperes,  and  a  quick- 
break,  double-throw,  high-tension  switch,  similar 
to  those  on  the  generator  panels,  and  similarly 
mounted   on   the   board.     Mounted   also   on   corru- 


MECHANICVILLE    ELECTRIC    POWER    TRANSMISSION SIDE    ELEVATION    OF    POWER    HOUSE    L0pKI^G  UPSTREAM. 


while  the  exciter  panel  is  the  third  panel  from  the 
left-hand   end  of  the  board. 

Each  generator  panel  is  equipped  with  the  follow- 
ing instruments:  One  mclined-coil  alternating  am- 
meter reading  to  7$  amperes  for  the  generator,  and 
one  direct-current  ammeter 
reading  to  150  amperes  for 
the  field.  Above  each  of 
these  is  a  pilot  lamp  and 
between  the  pilot  lamps  are 
synchronizing  lamps.  Be- 
neath the  two  ammeters  i  = 
an  inclined-coil  voUmete*- 
reading  to  15.000  volts,  ani] 
beneath  this  instrument  are 
three  single-blade,  double- 
throw,  quick-break,  high- 
tension  -  switches,  each 
mounted  upon  pyramids  of 
corrugated  hard  rubber. 
Similar  pyramids  intervene 
at  the  back  of  the  board  be- 
tween the  bus-bars  and  the 
board.  As  these  switches 
are  to  break  current  of  12.- 
000  volts,  tliey  are  tested  to 
break,  without  difficulty, 
currents  of  21.000  volts.  The 
SA'itches  are  without  han- 
dles. An  eye  is  made  in 
the  end  of  each  blade  into 
which  a  hcok  at  the  end  of 
a  stick  may  be  inserted  and 
the  switch  opened  by  the 
attendant  from  a  safe  dis- 
tance. Further,  to  prevent 
any  dangerous  arcing  from 
blade  to  blade,  marble  bar- 
riers iVi  inches  thick,  three 
inches  long  and  12  inches 
wide  from  the  face  of  the 
board  are  erected  between 
the  blades. 

On  tlie  left-hand  side  of 
each  generator-panel  sub- 
base  are  tw^o  loo-ampere. 
double-pole,  double-throw 
carbon  break  switches — one 
the  field  switch,  the  other 
the  lighting  switch.  On 
the  back  of  the  panels  are 
the  high-tension  fuse  blocks.  These  fuse  blocks, 
designed  for  20.000  volts,  are  of  the  snap-break  ex- 
pulsion t>-pe.  The  field  rheostats  are  hung  beneath 
the  gallery,  and  are  operated  by  hand  wheels  on 
the  gallery  and  bevel  gears  below  it. 

The  exciter  panel,  controlling  the  two  direct-cur- 
rent exciters,  carries  two  pilot  lamps,  two  circular 
dial  ammeters,  each  reading  to  1,000  amperes,  one 


gated  hard-rubber  pyramids  are  the  six  circuit 
breakers  or  automatic  plunger  switches.  These 
high-potential  plunger  switches  consist  simply  of 
long  copper  rods  sliding  in  hard-rubber  tubes.  On 
the  upper  part  of  each  feeder  panel  at  the  back  is 
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with  fuses  for  the  lighting  circuits.     On  the  back  are 
four  potential  and  two  current  transformers. 

The  lightning  arresters  are  of  the  G  E  short-gap 
type.  The  line  is  protected  bj^  double-pole  2,000- 
volt  arresters  connected  six  in  series  to  give  the  nec- 
essary number  of  spark  gaps.  There  are  three  sets 
of  these — one  at  Mechancville,  grouped  around  the 
first  transmission  pole  in  a  small  house  15  feet 
square,  one  set  on  the  Schenectady  side  of  the  Glen- 
\ille  bridge,  where  the  overhead  pole  line  connects 
with  the  underground  cable,  and  the  third  at  the 
General  Electric  Works. 

The  lead-covered  leads  from  the  generators  are 
taken  out  at  the  base  of  the  machine  and  are  la'd 
in  ducts  in  the  floor.  Rubber-covered  wire  is  used 
for  the  field  connections.  The  line  from  Mcchamc- 
ville  to  Schenectady  consists  of  three  No.  000  B. 
&  S.  band  wire,  this  large  gauge  being  employed 
in  order  to  give  the  line  as  high  self-induction  as 
possible.  The  circuits  are  carried  on  poles  30  to 
60  feet  long,  and  all  eight  inches  in  diameter  at  the 
top.  Each  pole  carries  one  cross-arm,  on  one  side 
of  which  are  two  porcelain  insulators  of  the  triple 
petticoated  type,  a  third  being  on  the  other  side. 
For  lightning  protection  a  barbed  wire,  frequently 
grounded,  runs  along  the  tops  of  the  poles. 

The  introduction  of  this  transmitted  electrical 
power  into  the  factory  of  the  General  Electric  com- 
pany will  work  a  considerable  change.  At  present  all 
the  machinery  is  driven  by  electric  motors,  while  the 
testing  department  demands  an  indeoendent  supply  of 
current  for  the  work  it  carries  on.  There  are  at  pres- 
ent, therefore,  two  distinct  generating  plants.  The 
electric  pow-er  plant,  superseding  the  present  steam 
plant  at  the  works,  will  consist  of  two  synchronous 
motors,  one  of  500  kilowatts,  the  other  of  ico  kilo- 
v.atts  and  three  400-kilowatt  rotarj'  converters — 
the  synchronous  motors  for  the  testing  department, 
the  converters  to  supply  current  to  the  factory  mo- 
tors. 

The  construction  of  the  dams,  power  house  and 
lines  was  undertaken  bv  the  National  Contracting 
company  of  which  G.  M.  Furman  is  general  man- 
ager. E.  A.  Mathews  superintendent,  and  J.  A. 
.  Leonard  constructing  engineer.  The  electrical 
equipment  was  furnished  by  the  General  Electric 
company  and  the  hydraulic  equipment  by  the  Stil- 
v.ell-Bierce  &  Smith-Vaile  company  of  Dayton,  O., 
which  also  had  charge  of  the  entire  development 
contract. 

Tlie  officers  of  the  Hudson  River  Power  Trans- 
mission company  are:  General  Edward  Hayes  of 
Buffalo,  president;  R.  N.  King,  president  of  Stil- 
well-Bierce  &  Smith-Vaile  company  of  Dayton, 
vice-president:  G.  M.  Furman  of  Newark,  treasurer; 
E.  J.  Richards  of  Boston,  supe"intendent,  and  J.  S. 
O'Shea  manager. 

Signal  Service  Balloon. 

The  balloon  used  by  the  Signal  Service  Corps  in 
the  military  operations  before  Santiago  will  be  ex- 
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hibited  at  the  Omaha  Exposition  and  afterward 
stored  at  Fort  Omaha.  The  exhibit  will  include  the 
generator  and  gas  compressors  used   at   Santiago. 


a  current  transformer  for  each  outgoing  line,  two 
recording  single-phase  wattmeters,  each  reading  to 
25  amperes  and  I2,oco  volts,  and  two  potential  trans- 
formers. 

On  the  front  of  the  output  panel  are  two  Thomson 
recording  w^attmeters  for  balanced  three-phase  cir- 
cuits, each  reading  to  .300  amperes  and  T2.C00  yo'ts. 
and  12  triple-pole,  single-throw,  ico-ampere  switches 


and  will  be  in  charge  of  a  detachment  of  the  Signal 
Corps,  commanded  by  Colonel  H.  C.  Dunwood}-. 
Ascensions  will  be  made  daily.  The  balloon  was 
secured  for  the  exposition  mainly  by  the  efforts  of 
Edward  Rosewater. 
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Auxiliary  Fire  Protection. 

At  tlie  recent  convention  of  fire-alarm  superintend- 
ents in  Elmira  much  attention  was  attracted  by  the 
heat-sensitive  electric  cable  of  the  Montauk  Multi- 
phase Cable  company  of  New  York,  in  conjunction 
with  the  Gamewell  auxiliary  fire-alarm  apparatus. 
A  committee  consisting  of  William  Bropby  of  Bos- 
ton M.  W.  Mead  of  Pittsburg,  George  F.  Mac- 
Donald  of  Ottawa  (Ont.),  F.  C.  Mason  of  Brook- 
lyn and  W.  N.  Thompson  of  Richmond  reported  on 
this  new  combination  for  fire  protection  m  the 
following  terms: 

"We  find  properly  located  and  connected  up  one 
fire-alarm  box,  arranged  so  as  to  be  operated  from 
an  auxiliary  sub-station;  also  the  proper  arrange- 
ments and  connections  for  automatically  sendmg  m 
an  alarm  of  fire  by  means  of  multiphase  cable,  a 
fusible  wire  being  burned  through  or  cross-con- 
nected by  contact  with  a  slight  blaze  or -fire,  such 
as  a  match  might  cause.  On  the  application  of  a 
very  slight  fire  from  a  match  the  multiphase  cable 
was  cross-connected,  thus  throwing  on  an  add.t.onal 
current  of  electricity,  the  composite  wire  was  melted, 
thus  opening  properly  another  line,  relieving  a  light 
current  which  had  previously  been  in  operation. 
By  these  simple  means  the  mam  box  was  pulled, 
the  alarm  struck  on  a  local  gong  attached  to  the 
circuit;  a  warning  bell  rang  to  indicate  that  the 
line  was  in  operation,  and  the  instantaneous  sound- 
ing of  the  alarm  showed  that  all  claims  as  to  the 
merits  of  the  purpose  and  operations  of  the  appa- 
ratus had  been  fulfilled.  It  is  simple  in  action  and 
reliable  as  a  fire-alarm  adjunct.  The  Montauk 
muUiphase  cable  is  practically  a  substitute  for  a 
thermostat,  and  this  cable,  being  run  in  out-of-the 
way  places  or  in  dangerous  localities  m  buildings 
where  fire  is  liable  to  occur,  really  makes  a  con- 
tinuous thermostat,  ready  at  all  times  for  action 
in  case  of  fire  or  dangerous  heat  at  any  point  where 
the  cable  runs." 

The  subject  was  also  considered  in  a  paper  en- 
titled "A  Great  Advance  in  Fire-alarm  Telegraph 
Protection,"  read  before  the  association  by  J.  W. 
Aydon,  superintendent  of  fire  and  police  telegraphs 
at  Wilmington,  Del.,  who  is  now  the  president  of 
the  organization.  The  following  is  a  condensation 
of  Mr.  Aydon's  paper:  .    ■  r  j 

I  desire  to  present  to  the  convention  a  bnet  de- 
scription of  a  most  important  and  recent  advance 
in  methods  of  fire-alarm  protection,  which  will  make 
the  outbreak  of  a  fire  and  the  sounding  of  the  alarm 
through  the  municipal  system    practically  simuUa- 

neous.  ■  ,     ,  I, 

I  refer  particularly  to  a  combination  with  the  weiL- 
known  Gamewell  auxihary  fire-alarm  system  and 
the  cable  of  the  Montauk  Multiphase  Cable  com- 
pany, which  combination  makes  the  Gamewell  aux- 
iliary system  automatic  as  well  as  manual. 

The  auxiliary  system,  in  eftect,  brought  the  near- 
est public  fire-alarm  box  into  the  interiors  of  build- 
ings, and  placed  it  at  any  desired  number  of  points, 
by  providing  a  series  of  small  auxiliary  boxes,  from 
any  one  of  which  the  street  box  could  be  instantly 
operated,  by  the  pulling  down  of  a  lever  contained 
in  each  auxiliary  box.  But  the  system,  being  purely 
manual,  was  not  effective  when  the  protected  prem- 
ises were  vacant;  and  it  was  to  cover  this  point  that 
the  method  of  rendering  the  auxiliary  system  auto- 
matic as  well  as  manual    was  perfected. 

The  growth  of  the  automatic  system,  however, 
has  necessarily  been  confined  to  a  few  of  the  largest 
cities,  for  the  reason  that  it  is  necessary  to  main- 
tain the  system  in  connection  with  its  own  central 
office,  through  which  alarms  of  fire  have  to  be 
transmitted  to  the  fire  department.  The  expense  of 
wiring  and  the  cost  of  maintaining  a  central-office 
equipment  are  so  great  that  the  business  cannot  be 
made  a  commercial  success,  except  in  the  largest 
cities. 

The  successful  operation  of  an  automatic  system 
in  smaller  places  is  now,  for  the  first  time  in  the 
history  of  fire  telegraph,  possible.  It  has  never 
been  a  matter  of  electrical  or  mechanical  difficul.y 
to  connect  ordinary  thermostats  into  an  auxiliary 
system  so  that  an  excess  of  heat  would  auto- 
matically operate  the  street  box,  but  the  danger  of 
unnecessary  alarms  has  prohibited   this. 

The  recent  invention  of  the  Montauk  "multiphase" 
cable,  referred  to  above,  has  been  adapted  for  use 
in  connection  with  the  auxiliary  system,  so  that  it 
becomes  automatic  as  well  as  manual  without  the 
sacrifice  of  any  of  the  peculiar  features_  of  safety 
from  false  alarms,  which  is  the  foundation  of  the 
willingness  of  fire  departments  to  allow  its  use  in 
connection  with  street  boxes. 

This  "multiphase"  cable  is  of  peculiar  construction. 
Briefly,  it  consists  of  a  copper  conductor  having  a 
fusible  metal  covering,  with  insulating  material  over 
it,  around  which  is  wound  a  series  of  small  copper 
wires,  the  whole  being  again  protected  by  a  slow- 
burning  insulation.  This  cable  is  wired  into  the 
auxiliary  system  in  the  place  of  the  ordinary  wire 
heretofore  used,  and  in  connection  therewith  is 
run  a  single  wire  composed  of  fusible  metal  only, 
and  protected  with  a  free-burning  insulation. 

An  automatic  auxiliary  equipment  would,  there- 
fore, consist  of  the  desired  number  of  auxiliary 
boxes,  distributed  throughout  a  building  at  con- 
venient locations,  connected  through  the  usual  test- 
ing apparatus  with  the  nearest  street  fire-alarm  box. 
The  interior  wiring  of  the  equipment  would  be  of 
this  "multiphase'"'  cable  described,  and  the  single 
fusible  wire  mentioned,  the  cable  and  single  wire 
being  run  parallel  to  each  other. 


As  fires  do  not  start  upon  ihc  ceilings  of  rooms 
(where  the  ordinary  thermostats  are  placed),  the 
automatic  wires  referred  to  v.ould  be  run  around 
baseboards,  backs  of  benches,  through  closets,  un- 
der staircases,  etc.;  in  fact,  so  as  to  cover  every 
danger  point  where  a  fire  would  be  likely  to  start. 
These  danger  points  can  be  scientifically  located 
for  each  class  of  risk,  by  reference  to  insurance  tables 
giving  the  accumulated  experience  of  all  the  in- 
surance companies  for  a  period  of  years,  as  well  as 
by  individual  judgment  in  each  case. 

It  will  therefore  be  seen  that  such  an  equipment 
would  provide  a  number  of  auxiliary  stations,  which, 
when  manually  operated,  would  instantly  set  the 
street  box  in  motion,  thereby  giving  the  alarm 
to  the  fire  department,  and  would  also  provide  for 
the  covering  of  all  danger  points  in  the  building  by 
an   automatic   cable,   as   indicated. 

It  takes  actual  flame,  or  a  temperature  of  360 
degrees  without  flame,  to  cause  this  wire  to  send 
in  an  alarm,  and  this,  therefore,  prevents  false  alarms 
from  an  overheating  of  a  building  which  might 
not  necessarily  be  dangerous.  Tliis  failure  to  act 
until  flame  comes  in  contact  with  the  .wire,  or  until 
a  temperj^ture  of  360  degrees  is  reached,  does  not 
imply  that  the  wire  will  not  give  the  alarm  for  an 
actual  fire  as  quickly  as  a  thermostatic  equipment 
would  do.  On  the  contrary,  it  would  doubtless 
in  most  cases  give  it  quicker,  for  the  reason  that 
every  fractional  part  of  an  inch  of  the  wiring  of 
an  auxiliary  system  would  be  an  alarm-giving  point, 
located  where  the  fire  would  probably  start,  instead 
of  being  away  up  on  the  ceiling,  perhaps  many  feet 
away  from  the  fire. 

Under  the  influence  of  the  flame,  or  360  degrees 
of  heat,  the  single  fusible  wire  melts  open,  and  the 
fusible  metal  covering  of  the  inner  wire  in  the 
cable  melts  and,  forcing  its  way  through  the  in- 
sulation, makes  a  solid  soldered  connection  with 
the  series  of  copper  wires  described. 

This  action  of  the  wire  produces  a  condition  in 
the  auxiliary  system  exactly  the  same  as  that 
brought  about  by  the  manual  pulling  of  one  of 
the  auxiliary  boxes,  and  the  alarm  through  the 
street  box  is  the  immediate  result. 

To  sum  up  briefly,  the  automatic  auxiliary  sys- 
tem enables  the  instant  and  manual  sending  of  an 
alarm  of  fire,  and  also  provides  that  every  fractional 
part  of  an  inch  of  its  wiring  shall  be  an  untiring 
watchman,  ready  at  all  times  to  instantly  give  the 
alarm  when  fire  makes  its  appearance. 


system  we  have  always  had  in  use.  We  have  oper- 
ated this  combination  with  great  success  and  satis- 
faction. We  tap  in  on  the  Edison  three-wire  sys- 
tem and  run  a  primary  i.ooo-volt  current  to  the 
transformer  and  the  regular  three-wire  system  from 
that.  In  some  cases  we  have  a  system  so  that  we 
can  switch  from  the  alternating  to  the  direct  cur- 
rent as  our  needs  seem  to  suggest.  Then  through 
the  center  of  the  town  we  still  operate  the  Edison 
low-tension,  three-wire  system  of  no  volls.  It  is 
simply  our  local  conditions  that  made  us  experiment 
with  this,  but  we  find  it  is  a  complete  success.  The 
section  that  is  on  the  220-volt-lamp  system  is  as 
well  and  economically  lighted  and  gives  as  good 
satisfaction  as  any  section  that  we  have.  Local 
conditions  may  make  it  advisable  to  use  a  500-voIt 
circuit  or  the  220-volt  lamps,  and  there  is  no  ques- 
tion but  that  it  can  be  economically  done  as  far 
as  the  wire  cost  is  concerned,  and  it  has  been  a  very 
satisfactory  experiment  with  us  and  filled  in  where 
the  low  tension  would  not.  The  local  conditions 
perhaps  would  determine  which  is  the  more  advis- 
able to  use.  AH  three  systems  may  be  utilized 
profitably.  I  have  no  doubt  that  the  large  trans- 
formers are  the  most  economical  and  elastic. 

F.  E.  Smith:  Mr.  Wagner  referred  to  the  im- 
portance of  running  pressure  wires  from  the  centers 
of  distribution  to  the  station.  I  am  about  to  run 
pressure  wires  in  my  plant,  and  would  be  pleased 
to  know  more  about  them. 

Mr.  Walbank:  There  is  one  point  in  connection 
with  Mr.  Wagner's  paper  I  do  not  agree  with. 
He  says  the  three-phase  system  is  not  adaptable 
to  lighting  houses.  We  have  installed  a  three- 
phase  plant  of  considerable  size,  and  it  has  been 
in  operation  now  for  six  or  eight  months.  Before 
that  we  had  a  single-phase  plant  supplying  between 
4,000  and  5.000  lights.  The  present  installation  is 
for  30,000  lights  on  the  three-phase  system.  We 
run  light  and  power,  and  have  no  difficulty  in  regu- 
lation. We  have  no  regulator  on  the  circuit,  a^ 
we  regulate  from  the  rheostats.  We  use  direct  cur- 
rent to  take  care  of  elevators  in  the  town.  We  have 
about  300  arc  lamps.  I  would  like  to  know  why 
the  three-phase  system  is  not  adapted  to  lighting 
or  power. 

Mr.  Games:  We  use  500-volt  arc  and  single-phase 
alternating  machines.  We  have  not  a  very  large 
station — about  600  arc  lamps,  500  motors  of  various 
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Part  III. 

Mr.  Thayer:  I  have  been  at  work  for  the  last 
three  years  in  remodeling  our  transformer  distribu- 
tion, and  perhaps  a  short  account  of  what  we  have 
done  and  the  results  we  have  obtained  may  clear 
up  some  of  this  question.  When  I  first  took  charge 
of  our  station  there  was  a  large  fire  which  burned 
out  most  of  the  original  stock  of  transformers,  type 
E  General  Electric,  20  to  40-light  sizes.  They  had 
an  iron  loss  of  150  to  200  watts  each.  We  began 
by  putting  in  a  few  large  transformers,  in  the  neigh- 
borhood of  100  lights  each.  After  we  got  started 
we  decided  to  make  our  distribution  on  the  lines 
of  the  Edison  three-wire  system.  To  that  end  we 
threw  out  all  the  52-volt  lamps  and  made  the  iio- 
v^olt  lamp  our  standard.  We  threw  out  most  of  tho 
old  tj'pe  of  transformers.  Four  of  the  transformers 
got  our  iron  losses  down  to  a  little  over  one  ampere. 
At  present  we  are  using  3.1  and  3.3  \yatt  lamps  in 
our  downtown  district.  We  have  most  of  our  lamps 
wired  on  the  three-wire  E.ystem.  Our  transformers 
downtown  are  largely  connected  into  the  three-wire 
network.  Wherever  the  "residence  lighting  is  at  all 
heavy  near  the  business  districts,  we  have  put  in  a 
transformer  of  from  100  to  150-Iight  capacity,  and 
they  run  tie-wires  downtown.  On  week  days  the 
lighting  load  is  rather  lighter  than  on  Sunday 
nights.  It  is  heavier  nights  during  the  week 
downtown.  Sunday  nights  the  conditions  are 
reversed;  the  churches  are  on  and  we  have  heav- 
ier lighting  in  our  residence  sections.  That  equal- 
izes the  drop,  so  that  now  we  have  a  variation  along 
our  mains  of  about  two  per  cent.  In  the  outlying 
districts  we  have  been  unable  to  do  much  with  it. 
In  all  cases  where  there  are  30  or  40  houses  we  put 
in  a  50  or  6o-light  transformer  and  run  at  no  volts. 
On  the  house-to-house  distribution,  wherever  it 
could  not  be  avoided,  we  put  in  ir2-volt  lamps. 
Our  regulation  was  for  four-fifths  of  our  business 
from  no  to  112  volts,  and  on  the  other  fifth  our  volt- 
age would  run  from  114  to  116.  In  that  way  we 
cut  down  our  iron  losses  to  eight  per  cent,  of  the 
ordinary  maximum  load.  In  short,  we  have  simply 
adopted  the  Edison  system  of  distribution,  modified 
to  meet  alternating-current  conditions,  and  we  have 
found  there  is  no  question  as  to  the  advisability  of 
using  large  transformers  both  in  cutting  down  the 
iron  losses  and  improving  the  regulation  of  the  plant. 

Mr.  Chandler:  I  represent  a  station  which  is  now 
running  three  systems.  We  inherited  a  regular 
lew-tension,  three-wire  system,  but  we  found  after 
a  little,  as  the  business  increased,  that  we  were  run- 
ning our  interest  charges  up  in  copper  to  the  ex- 
tent that  there  was  no  profit.  We  then  Installed 
a  monocycle  machine,  although  we  are  running  it 
simply  as  an  alternator,  and  put  in  district  trans- 
formers of  5.000  watts.  We  take  in  a  section  of  resi- 
dence distribution,  running  the  primaries  to  the 
large  transformers,  utilizing  the  regular  three-wire 
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sizes,  3,500  alternating  lamps,  a  number  of  enclosed 
arc  lamps  and  25  single-phase  alternating  shunt 
motors.  I  must  say  that  although  we  are  not  up 
in  all  these  modern  improvements,  we  are  very  well 
satisfied;  we  declared  a  100  per  cent,  stock  dividend, 
and  I  guess  nobody  wants  to  turn  loose.  We  are 
going  to  wait  until  you  demonstrate  fully  whether 
you  have  anything  better. 

Mr.  Ferguson:  There  has  been  a  great  deal  said 
regarding  the  efficiency  of  distribution.  Mr.  Dow 
this  morning  discussed  that  subject,  and  I  think  it 
is  only  fair  for  me  to  say  in  the  interests  of  the  Edi- 
son central  stations  that  are  running  throughout 
the  country  that  the  figures  which  I  gave  in  my 
paper  do  not  fairly  represent  the  average  Edison 
central  station,  but  are  really  less  favorable  than 
might  be  shown  by  the  average  Edison  central  sta- 
tion, considering  the  question  of  efficiency  alone. 
I  have  therefore  had  a  curve  made  hurriedly  which 
will. show  to  you  the  real  condition  of  the  Edison 
central  stations  of  the  United  States  as  compared 
with  the  curve  that  Mr.  Wagner  has  presented  for 
for  his  station  in  St.  Louis;  and  I  would  state  that 
the  general  conditions  of  distribution  represented 
by  the  curves  shown  by  Mr.  Wagner  and  those 
shown  by  the  curve  I  now  present  to  you  are  the 
same;  in  other  words,  the  curve  No.  2  in  Mr.  Wag- 
iier's  paper  represents  central  stations  which  are 
located  practically  in  the  business  center  of  the  city, 
and  the  curve  which  I  now  show  to  you  represents 
the  efficiency  of  distribution  of  the  Edison  central 
stations  located  at  the  electrical  center.  The  Edi- 
son central  stations,  such  as  they  have  in  Detroit 
and  the  older  stations  In  Boston  and  the  original 
Adams  street  station  of  the  Chicago  Edison  system 
and  plants  of  similar  nature,  have  a  curve  which 
at  all  times  shows  a  higher  efficiency  than  that  of 
the  best  alternating-current  station  which  has  been 
presented.  To  my  mind  the  question  of  efficiency 
iiL  percentages  does  not  mean  a  great  deal,  for  the 
reason  that  we  have  found  it  advantageous  in  Chi- 
cago to  abandon  the  central  station  which  gave  the 
high-efficiency  curve  and  build  another  central  sta- 
tion three-fifths  of  a  mile  away  to  take  its  place. 
The  new  system  of  distribution  will  not  give  us 
as  good  a  curve  as  the  old  one;  neither  will  it  give 
as  good  a  curve  as  Mr.  Wagner  claims  for  his  cen- 
tral station.  But,  despite  that,  the  cost  of  producing 
a  unit  of  electricity  in  the  new  station,  with  the  poor 
efficiency  of  distribution,  is  infinitely  less  than  it 
was  at  the  central  station  which  gave  a  higher  curve 
of  efficiency.    Therefore    the  real  thing  is  not  the 
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curve  of  efficiency,  but  the  actual  cost  of  the  pro- 
duction of  the  unit  of  electricit>'. 

This  statement  is  made  in  Mr.  Wagner's  paper: 
"We  can  even  secure  better  general  regulation  than 
with  the  direct-current  system,  as  we  have  a  better 
form  of  feeder  regulation  and  have  eliminated  the 
effects  of  the  transformer  drop."  It  seems  to  me 
that  is  rather  a  broad  statement,  in  view  of  the  fact 
that  they  have  no  pressure  charts  to  show  what 
the  regulation  is.  and,  further,  in  view  of  the  fact 
that  I  have  presented  to  the  convention  a  pressure 
chart  of  a  direct-current  system  which  show^s  an 
average  deviation  from  the  mean  pressure  of  less 
than  one  volt.  It  is  almost  impossible  lo  get  a 
better  regulation  than  that.  My  chart  is  taken  from 
a  system  which  employs  no  feeder  regulators:  it 
is  self-regulating,  with  42  feeders  radiating  from  a 
center  of  distribution.  There  are  no  feeder  regu- 
lators and  we  require  none.  I  would  like  to  see  a 
chart  from  a  central  station  such  as  Mr.  Wagner 
describes,  and  I  am  sorr\-  he  is  not  able  to  present 
such  a  chart,  because  I  think  it  would  be  very  in- 
structive. Mr.  Rice.  I  think,  inferred  from  my 
paper  that  I  thought  the  alternating  machines  could 
not  be  operated  in  parallel.  We  all  know  that  it 
is  being  done  in  certain  places.  I  simply  wanted 
to  demonstrate  ihat  if  the  alternating-current  com- 
panies propose  to  have  pressure  regulation  equal 
to  the  direct-current  companies  they  must  operate 
in  parallel;  and  until  that  is  universally  done  the 
alternating-current  companies  cannot  hope  to  have 
the  same  regulation  as  is  found  in  direct-current 
systems. 

I  think  the  statements  that  were  made  by  Mr. 
Wagner  in  regard  to  the  amount  of  copper  required 
are. somewhat  misleading.  When  you  consider  the 
cost  of  copper  in  an  alternating-current  system, 
such  as  has  been  described,  together  w^ith  the  trans- 
formers for  such  systems,  and  the  cost  of  copper 
in  the  direct-current  system,  the  difference  is  slight 
in  comparison  with  the  total  investment.  I  would 
also  point  out  the  fact  that  the  cost  of  copper,  of 
which  such  a  strong  point  has  been  made,  is  realh- 
not  so  important  after  all.  because  the  value  of 
the  copper  is  only  about  20  per  cent,  of  the  under- 
ground equipment,  and  even  if  you  did  make  a  ma- 
terial saving  in  copper,  the  total  percentage  on  the 
total  investment  would  be  relatively  very  small. 

The  question  of  motors.  I  think.  I  covered  prettj^ 
thoroughly  in  my  paper,  and  I  think  it  would  be 
well  for  us  to  hear  from  Mr.  W^agner  about  the 
amount  of  power  business  he  is  doing  with  the 
single-phase  system.  In  regard  to  the  question  of 
alternating-current  series  arc  lamps,  it  should  be  un- 
derstood that  these  lamps  are  not  used  with  the 
system  as  proposed  by  Mr.  Wagner  for  commer- 
cial lighting,  but  for  street  lighting,  and  I 
think  it  would  be  well  for  us  to  hear  from  Mr. 
Wagner  the  reasons  why  he  does  not  use  them 
for  commercial  lighting.  There  is  no  specula- 
tion whatever  in  the  figures  which  I  have 
given,  as  they  are  taken  from  the  actual  statistics 
of  the  company,  and  of  course  we  do  not  know- 
about  the  figures  which  have  been  given  on  the 
alternating  side,  as  the  system  outlined  is  not  fully 
developed,  and  has  been  in  use  only  for  a  limited 
time,  and  it  is  possible  that  the  figures  are  more 
or  less  speculative.  It  is  a  question  whether  it  is 
fair  at  the  present  time  to  compare  the  two  systems, 
as  one  has  been  in  use  for  a  long  time  and  its 
figures  are. reliable,  and  the  other  has  only  recently 
been  put  into  practice,  and  its  figures  are  in  the 
embrvonic   state. 


their  error  until  they  have  gone  aloft  and  made 
actual  proof.  The  telegraph  lines  will  apparently  be 
able  to  do  no  business  until  everj'  bear  in  Aristook 
County  has  thus  satisfied  itself. 


Bears  Ruin  a  Telegraph  Line. 

[From  the  New  York  Sao.] 

The  bears  of  northern  Maine  combmc  a  great 
love  for  the  crab-apples  which  are  grown  in  that 
region  with  ignorance  of  the  appliances  of  modern 
civilization.  'When  a  telegraph  company  started  to 
put  up  poles  in  the  woods  between  .Ashland  and 
Fort  Kent,  the  simple-minded  bears  began  to  sniff 
at  the  tall  sticks  with  suspicion,  evidently;  mistaking 
them  for  some  new  form  of  deadfall  that  was  erected 
for  the  special  purpose  of  killing  bears.  They 
stayed  away  from  the  camps  of  the  workmen 
all  the  time  the  route  was  getting  surveyed  and 
while  the  poles  were  going  up,  refusing  to  respond 
to  the  luring  odors  of  scorched  fat  pork  or  burnt 
molasses.  But  when  the  glass  insulators  were 
screw-ed  to  the  long  arms  of  the  poles,  everj'^  bear 
in  northern  Aristook  came  out  to  watch  the  prog- 
ress of  the  work. 

Although  the  superintendent  of  the  job  pro- 
nounced the  line  completed  and  ready  for  service, 
the  company  has  been  unable  to  procure  the  trans- 
mission of  messages  through  the  long  strip  of  woods 
above  Ashland.  A  double  force  of  linemen  is  kept 
at  work  all  the  time,  but  in  spite  of  their  labors,  the 
insulators  are  pulled  off  and  broken  so  often  that 
no  communication  can  be  kept  up  for  three  hours 
in  succession. 

The  company  hired  detectives  and  offered  large 
rewards  for  the  capture  of  malicious  men  caught 
injuring  the  insulators.  As  this  proved  useless,  the 
detectives  finally  went  into  the  woods  and  found 
the  w-hole  line  swarming  with  bears  that  climbed 
the  poles  and  bit  off  the  insulators  faster  than  the 
linemen   could  renew   them. 

The  only  way  the  telegraph  men  can  account  for 
this  perverted  taste  on  the  part  of  the  bears  is  that 
the^  animals  believe  that  the  insulators  are  their 
favorite  crab-apples,   and  will   not  be  convinced   of 


Legal  Status  of  the  Street  Car  Defined 
in   England. 

[LoDdoD  Correspondence  of  ibe  New  York  Sun.] 

In  Germany  the  bicycle,  and  in  England  the  street 
car  have  at  least  received  legal  definition.  I  believe 
the  bicycle  is  still  undefined  in  EngHsh  law,  but  in 
Germany  the  existence  of  a  bridge  where  toll  is 
charged  on  everything  that  passes  over  it  de- 
manded that  the  question  should  be  settled  at  once. 
And  now  the  impost  is  paid  for  the  German  'cycle 
under  the  description  of  "small  cattle,  with  driver 
or  attendant."  This  result  seems  to  have  been  ar- 
rived at  easily.  But  to  settle  what  a  tram  car  really 
is  has  been  a  long  and  expensive  matter  in  England. 
Here.  too.  it  was  a  question  of  paying  bridge  toll. 
By  an  act  of  Parliament,  passed  in  the  seventh  year 
of  George  III.,  for  "Everj-  coach,  chariot,  Berlin 
chaise,  chair  or  calash,  drawn  by  more  than  two 
horses,  the  sum  of  sixpence"  had  to  be  paid  to  cross 
the  Stonehouse  bridge,  in  the  countj^  of  Devon, 
while,  "For  every  wagon,  wain.  dray,  car,  cart,  or 
sledge,  or  other  carriage,  drawn  by  three  or  four 
horses  or  oxen,"  only  fourpence  had  to  be  paid. 

Now,  under  which  heading  did  a  street  car  come? 
The  company  denied  that  a  street  car  was  a  coach, 
chariot,  etc.,  and  that  though  it  was  not  a  w^agon. 
wain.  dray,  or  any  other  vehicle  mentioned  in  the 
second  list,  it  certainly  came  under  the  heading  of 
"other  carriage."  and  so  need  only  pay  fourpence. 

"Coach"  or  "other  carriage?"  was  the  queslion 
asked  through  all  the  inferior  courts.  And  at  last 
it  came  before  the  lord  chancellor  and  the  House 
of  Lords.  With  a  display  of  deep  erudition  the  Lords 
settled  that  a  street  car  was  a  coach.  The  lord 
chancellor  argued  thus:  He  admitted  that  the  leg- 
islators of  George  III.'s  day  had  not  contemplated 
such  a  thing  as  a  tram.  Still,  he  thought  "coach" 
was  the  only  w^ord  in  the  lists  which  could  include 
"tramcar." 

"I  think."  said  he,  "that  in  the  period  when  this 
statute  was  passed,  and,  indeed,  long  before  it,  the 
word  'coach'  was  a  general  word  applicable  to  vari- 
ous kind  of  vehicles  varying  both  in  .shape  and  ca- 
pacity  of  carriage.     So  Shakespeare   says: 

Thou  shin'st  in  every  lear  that  I  do  weep; 
No  drop  but  as  a  coach  doth  carry  thee. 

"And  also: 

But  come,  I'll  tell  thee  all  my  whole  device 
When  I  am  in  my  coach,  which  ^lays  for  us 
At  the  park  gate. 

"And  in  Carey's  play,  'Chrononhotonthologos.' 
published  not  main-years  before  the  date  in  question 
— namely,  in  1734— occurs  this  passage: 

Go  call  a  coach,  and  let  a  coach  be  called. 

And  let  the  man  who  calleth  it  be  the  caller; 

And  in  his  calling  let  him  notbine  call. 

But  Coach :  Coach  !  Coach  !     O  for  a  coach,  ye  Rods  I 

"The  use  of  the  words  'coach-house,'  'coachman," 
and  "coachbuilder,'  which,  of  course,  are  not  appro- 
priated to  anj^  particular  classes  of  vehicle,  leads  to 
the  same  conclusion  that  'coach'  is  a  general  name, 
which  certainly  would  comprehend  a  tramcar,  and 
therefore  make  it  primarily  the  subject  of  some  toll. 
But  the  question  still  remains.  What  is  the  par- 
ticular toll,  where  the  Legislature  has  divided  into 
different  classes  both  the  tolls  and  the  vehicles? 
I  cannot  say  that  I  can  regard  with  complete  con- 
fidence the  conclusion  at  w^hich  I  have  arrived;  but 
I  think  that,  for  the  reasons  I  have  given,  a  tramcar 
is  a  coach.  I  think  a  category  which  begins  with 
"coach'  and  apparently  excludes  the  heavier  ve- 
hicles appropriated  to  the  carr>-ing  of  goods  rather 
than  passengers,  is  the  one  in  which  I  must  include 
the  tramcar.  I  think  that  a  category  which  begins 
with  'wagon'  and  ends  with  'sledge,'  the  intermediate 
words  being  \vain,'  'dray,'  'car.'  'cart.'  does  appear 
to  suggest  the  carriage  of  goods,  and  not  of  pas- 
sengers, as  being  the  genus  of  vehicle  to  which  that 
particular  toll  is  applicable." 

So  his  lordship  voted  for  coach,  and  their  other 
lordships  agreed,  though  they  admitted  that  "the 
case  was  not  free  from  difficu'lt>\" 


Dr.  Hopkinson  Killed  in  the  Alps. 

A  new-3  dispatch  from  Berne,  Sw-itzerland,  dated 
August  29th.  conveys  the  shocking  intelligence  that 
Dr.  John  Hopkinson.  his  son  and  tw^o  daughters 
v,-ere  killed  while  ascending  a  mountain  in  the  Can- 
ton of  Valais,  where  the  mountains  are  among  the 
highest  in  Europe,  and  on  which  destructive  ava- 
lanches are  of  frequent  occurrence.  The  pariy  had 
gone  on  their  perilous  trip  without  the  assistance 
of  guides.  Dr.  Hopkinson  had  intended  starting 
for  New  Yoik  on  September  2Sth.  the  trip  to  be 
made  in  connection  with  a  syndicate  which  he  was 
forming  for  the  purpose  of  deve'oping  his  inventions. 

Dr.  Hopkinson  was  probably  fairly  entitled  to 
the  distinction  of  being  the  leading  electrical  engi- 
neer of  Great  Britain,  and  he  was  one  of  the  fore- 
most men  of  his  profession  in  the  world.  He  was 
a  native  of  Manchester  and  49  years  of  age.  He 
graduated  from  Trinit>^  College.  Cambridge,  in  iS/t 
a  senior  wrangler,  and  engaged  in  eng'ne^ring  work 
in  Birmingham  the  next  year.  He  removed  to  Lon- 
don in  1878  and  began  general  practice  as  an  engi- 
neer.    He   became   known   as   an    expert   in    patent 


causes  and  engaged  in  scientific  research.  He  was 
best  known  for  his  work  in  dynamo  design.  In 
1883  he  made  improvements  on  the  existing  t>'pe 
of  Edison  machine,  and  in  England  his  name  is 
associated  with  that  of  iidison  for  incandescent- 
lighting  dynamos.  Dr.  Hopkinson  developed  the 
theory  of  alternating  currents  and  made  elaborate 
experiments  on  the  magnetic  properties  of  iron  and 
steel.  He  also  designed  several  of  the  largest  elec- 
tric-lighting plants  in  Great  Britain.  He  was  a 
fellow  of  the  Royal  Societ>%  twice  president  of  the 
Institution  of  Electrical  Engineers  and  a  member 
of  several  other  engineering  and  scientific  bodies. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  August  29. — The  Yankee,  one  of  the 
auxiliary  cruisers  manned  largely  by  the  Naval  Mili- 
tia, including  several  electrical  men,  returned  to 
New  York  yesterday  after  a  six  w^eeks'  cruise.  Lieu- 
tenant S.  Dana  Greene  is  an  officer  on  this  ship, 
which  took  an  honorable  part  in  the  naval  operations 
in  the  West  Indies.  No  shore  leave  was  granted 
yesterday,  and,  although  the  immediate  future  of 
the  Yankee  has  not  been  announced,  the  naval  re- 
serves aboard  her  are  confident  that  they  will  soon 
be  mustered  out  of  the  service.  It  is  said  that  they 
are  not  sorrj'^  to  relinquish  their  duties  on  board 
ship,  now  that  the  war  is  over. 

Answering  a  bear  attack  on  the  stock  of  the 
Brooklyn  Rapid  Transit  company.  Flower  &  Co. 
made  this  statement:  "The  stor>-  contains  nothing 
of  vital  importance  against  the  companj'  and  sug- 
gests nothing  new.  It  is  grossly  unfair,  because  it 
shows  everything  in  its  worst  light,  while  it  pur- 
posely leaves  out  some  of  the  strongest  items  that 
are  favorable  to  the  company.  It  does  not  mention 
the  $4,000,000  deposited  as  a  guarantee  fund  for  div- 
idends and  for  the  lease  of  the  Brooklyn  Ci:>-rai:road 
lines.  Every  cent  of  the  interest  on  this  fund  goes  to 
the  Brooklyn  Rapid  Transit  company,  and  amounts 
to  about  $200,000  a  year.  It  apears  in  the  reports 
under  the  head  of  "other  income."  Then,  again,  the 
new  construction  account  of  between  $3,000,000 
and  $4,000,000  is  not  even  referred  to.  Three-quar- 
ters of  the  interest  on  this  sum  is  paid  to  the  Rapid 
Transit  company  bj-  the  Brooklyn  Heights  company, 
the  latter  company'  charging  this  payment  up  10 
operating  expenses,  and  thus  reducing  its  net  earn- 
ings by  that  amount  The  interest  from  these 
two  sources,  so  carefully  suppressed  by  the  orig- 
inators of  the  bear  attack,  will  about  pay  all  the 
fixed  charges  of  the  Rapid  Transit  company.  In  the 
last  report  of  the  company  the  cash  on  hand  is 
placed  at  $400,000.  and  the  company  had  no  floating 
debt." 

Judge  Lacombe  of  the  United  States  Circuit  Court 
for  the  Southern  District  of  New  York  has  issued 
preliminary  injunctions  on  the  Condict  patent,  con- 
trolled by  the  General  Electric  company,  against  the 
Nassau  Electric  Railroad  company  of  Brooklyn,  en- 
joining the  further  use  of  the  electfic-car  controllers 
which  were  made  by  the  Steel  Motor  company,  and 
against  the  A\'alker  company,  enjoining  its  manu- 
facture of  the  several  types  of  series  parallel  car  con- 
trollers made  by  it.  The  operation  cf  ihis  injuncticn 
is  suspended  until  the  next  session  of  the  Court  of 
Appeals,  to  give  the  defendants  an  opportunity  for 
appeal.  This  is  the  patent  recently  sustained  at  final 
hearing  by  Judge  Townsend  in  a  suit  against  a  user 
of  W'alker  controllers. 

Bids  for  building  a  new  range-finder  tower  and 
instrument  room  at  Fort  Hancock.  Sandy  Hook, 
were  opened  on  Thursday.  Five  bids  were  sub- 
mitted, as  follows:  S.  P.  Althouse  &  Co.,  $3,995: 
New-  Jersey  Foundrj-  and  Machine  company.  $7,000: 
Post  &  McCord,  $3,700:  Bethlehem  Foundry  and 
Machine  company.  $2,787;  Greeley,  Wythe  &  Co.. 
$3-875.  The  bids  were  forwarded  to  Washington, 
where  the  contract  will  be  awarded.  The  tow^er 
is  to  be  built  of  iron  and  steel  on  a  concrete 
foundation,  from  which  and  inside  ihe  tower  an 
iron  stairway  leads  to  the  instrument  room. 

On  the  day  of  the  great  naval  parade  of  the  re- 
turned battleships  on  the  Hudson  Thomas  A.  Edi- 
son closed  his  laboratories  and  factories  in  Orange 
and  vicinity  to  give  all  his  workmen  "a  chance  to 
cheer  for  Sampson." 

Section  6s  of  chapter  566  of  New  York  laws  of 
1890  makes  it  the  dutj"  of  any  electric-light  corpo- 
ration, under  penalty  of  certain  forfeitures  for  fail- 
ure therein,  to  supplj-  the  electric  light  required  f_r 
lighting  any  building  or  premises  within  100  feet 
of  a  main,  upon  the  application,  in  writing,  of  the 
owner  or  occupant,  etc.  But  in  the  recent  case  of 
Andrews  against  the  North  River  Electric  Light 
and  Power  company,  the  General  Term  of  the  Cit>- 
Court  of  New  York  holds  that  a  written  notice 
was  insufficient  which  read:  "In  compliance  w-ith 
the  statutory  provision,  I  hereby  demand  that  you 
supply  me  at  my  office.  729  Tremont  avenue.  New 
York  cit3\  with  electric  light  and  power  at  once." 
On  the  same  da^'  that  the  notice  was  served,  the 
company  replied:  "How  man}-  lights  and  how- 
much  power  do  you  want?"  which  inquiry  was 
never  answered.  Under  the  circumstances,  as  it 
views  the  law-,  the  court  holds  that  there  was  a 
failure  to  establish  a  cause  of  action  against  the 
company  because  of  the  failure  to  specify  in  writing 
the  number  of  lights  and  how  much  power  w-as 
required.  M.  S. 
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Northwestern  Notations. 

Minneapolis,  August  29. — The  interurban  electric 
line  connecting  Neenah  and  Menasha  and  Appleton 
and  Kaukauna  with  Lake  Winnebago,  Wis.,  is  car- 
rying large  crowds  to  the  lake  every  night,  and  the 
traffic  is  all  that  the  promoters  expected. 

Mr.  Lindsay  of  Manvel  is  negotiating  with  Turtle 
River,  N.  D.,  on  the  matter  of  putting  in  an  elcclric- 
light  plant. 

Perham,  Minn.,  voted  to  establish  an  electric- 
light  and   water  system. 

J.  H.  Powers  has  the  contract  to  erect  a  power 
station  for  the  electric-light  plant  which  General 
Hughes  of  Bismarck,   N.   D.,  will  establish. 

W.  I.  Gray  &  Co.  of  Minneapolis  were  awarded 
the  contract  to  install  the  electric-light  and  water 
plant  for  New  Paynesville.  Minn.,  for  $8,306. 

Wolf  Egersdorfer  sues  the  Mankato  (Minn.)  Gas 
and  Electric  Light  company  for  $3,000  damages,  re- 
received  from  coming  in  contact  with  a  broken  guy 
wire  charged  with  electricity.  He  says  his  head 
and  parts  of  the  body  were  seriously  burned  and 
permanently  scarred,  and  that  his  nervous  system 
suffered. 

Two  Harbors,  Minn.,  has  voted  $8,000  bonds  for 
an  electric-light  plant. 

Marcus  Johnson  has  offered  to  furnish  electric 
street  lighting  for  Red  Lake  Falls,  Minn.,  for  about 
$500  per  annum. 

The  street-railway  company  of  Butte,  Mont.,  will 
e.Ntend  a  line  to  the  Columbia  Gardens  and  give 
service  to  that  point  if  a  park  is  established  and 
maintained  there.  Funds, are  being  raised  to  pur- 
chase the  gardens  for  a  park. 

Over  350  electric  lights  have  been  contracted  tor 
on  the  plant  now  being  installed  for  Neola,  la. 

The  council  of  Tacoma,  Wash.,  has  passed  a 
resolution  granting  a  franchise  to  William  T.  Baker 
of  Chicago  for  an  electric-light  plant,  but  limiting 
him  to  the  city  of  Tacoma  as  the  sole  purchaser 
of  light  and  power.  ^ 

The  Postal  Telegraph  company  has  filed  arficles 
of  incorporation  in  Iowa,  with  $50,000  capital  stock. 

W.  J.  Bonwell  of  St.  Paul  will  furnish  an  estimate 
of  cost  for  an  electric-light  plant  for  Winnebago 
City,  Minn. 

People  of  Jackson  County,  Wis.,  are  urging  that 
the  projected  electric  car  line  from  Melrose,  Wis., 
to  La  Crosse  be  constructed. 

It  is  understood  local  capitalists  of  Glencoe, 
Minn.,  are  about  to  form  a  company  and  establish 
an  electric-light  plant. 

C.  N.  Kalk  and  T.  B.  Gibson  of  Milwaukee  are 
taking  preliminary  steps  for  the  construction  of 
the  new  electric-car  line  between  Kilbourn  and 
Devil's  Lake,  20  miles.  C. 


Canadian  Intelligence. 

Ottawa,  August  27. — The  town  of  Dundas,  Ont., 
will  give  a  franchise  for  15  years  to  an  electric-light- 
ing company  of  which  George  H.  Harper  is  man- 
aging director,  the  town  to  have  150  incandescent 
lamps  and  four  arc  lights.  The  lights  will  cost  the 
town  $1,100  per  annum. 

The  plan  proposed  for  an  electric  railway  between 
the  towns  of  Lanark  and  Perth,  Ont.,  is  being  re- 
vived. The  subscribed  capital  is  now  said  to  be 
sufficient  to  build  the  road,  and  the  company  un- 
dertakes to  complete  it  by  the  ist  of  .April  next. 

The  West  Kootenay  Power  and  Light  company  is 
now  delivering  1,000  horse  power  in  Rossland,  B.  C, 
from  its  generators  at  Bonnington  Falls,  30  miles 
away. 

It  has  been  decided  not  to  extend  the  electric 
system  of  railway  from  Quebec  to  Montmorency 
this  year,  but  everything  will  be  got  in  readiness 
during  the  winter  to  change  the  mo;ive  power  of  the 
entire  railway  from  Quebec  to  Cape  Tourment  from 
steam  to  electricity  next  spring. 

A  number  of  Montreal  gentlemen  have  purchased 
a  mountain  at  St.  Bruno,  in  the  Chambly  district, 
about  10  miles  from  Montreal,  and  propose  spend- 
ing a  large  sum  in  improvements.  An  electric 
railway  from  Montreal  to  St.  Bruno  is  included  in 
the  plan. 

Another  heavy  transaction  in  electric  property  is 
on  foot  in  the  province  of  Quebec.  Following  the 
absorption  of  the  Quebec  District  Railway  com- 
pany by  the  Quebec,  Montmorency  and  Charlevoix 
company,  the  latter  is  about  to  acquire  the  property 
of  the  Montmorency  Power  company,  which  fur- 
nishes the  city  with  electric  light  and  the  street- 
railway  cars  with  their  motive  power.  It  is  under- 
stood that  the  purchase  price  is  $1,250,000.  A  meet- 
ing of  the  Quebec.  Montmorency  and  Charlevoix 
Electric  Railway  company  will  be  held  on  the  13th 
September  next  to  ratify  the  purchase.  The  share- 
holders of  the  power  company  will  receive  a  hand- 
some premium  on  their  stock,  which  will  be  25  per 
cent,  of  its  value  in  cash,  while  they  will  also  raise 
in  the  stock  of  the  Quebec,  Montmorency  and 
Charlevoix  railway  an  amount  equal  to  their  stock 
in  the  Montmorency  Power  company. 

Mr.  Henry  Symons,  Q.  C,  has  recently  returned 
from  England,  where  he  had  estimates  prepared  for 
the  construction  of  the  proposed  works  of  the  Wel- 
land  Power  and  Supply  Canal  company.  This 
project  involves  the  construction  of  a  canal 
from  the  Welland  River  to  the  brow  of  the  moun- 
tain at  Thorold,  Ont.,  a  distance  of  eight  miles; 
the  construction  at  Thorold  of  a  power  house,  and 
from  Thorold  to  Lake  Ontario  a  raceway  by  which 
to  carry  water  into  the  lake.     In  addition  to  these 


different  works,  estimates  were  obtained  for  the  con- 
slruction  of  a  transmission  line  from  Thorold  to 
Toronto,  by  way  of  Burlington  Beach.  Tlie  esti- 
mate for  the  machinery  to  generate  100,000  horse 
power  is  £125,000;  for  transmission  line  to  Toronto 
at  a  voltage  of  10.000  and  delivery  of  50,000  horse 
power,  £801,600;  for  excavation  and  other  Work 
connected  with  the  undertaking,  £1,525,062.  The 
total  estimate  therefore  amounts  to  £2,452,162,  or, 
roughly  speaking,  $12,000,000.  If  the  amount  to  be 
delivered  in  Toronto  is  reduced  to  20,000  horse 
power,  the  project  would  cost  $1,000,000  less.  S. 
Pearson  &  Son,  contractors,  slate  that  if  the  contract 
could  be  secured  from  the  cities  of  Toronto  and 
Hamilton  for  a  considerable  quantity  of  power,  for 
a  definite  term,  there  would  be  little  difficulty  in 
raising  money  for  the  project  by  bonds  and  shares 
in  Great  Britain.  W. 


PERSONAL. 


E.  C.  Bickel,  secretary  and  general  manager  of 
the  Elkhart  Telephone  company  of  Elkhart,  IncT., 
was  a  recent  Chicago  visitor. 

Mr.  T.  Wilkinson  of  Brockville,  Ont.,  manager  of 
the  Brockville  Light  and  Power  company,  is  spend- 
ing a  few  days  in  Chicago.  Mr.  Wilkinson  has  been 
enjoying  a  pleasure  trip  through  Wisconsin. 

President  Joseph  Franklin  of  the  Commercial 
Electrical  Supply  company  of  St.  Louis  visited  Chi- 
cago last  week.  Mr.  Franklin  was  on  a  combined 
business  and  pleasure  trip,  having  spent  a  few  days 
in  Lake  Beulah,  accompanied  by  Mrs.  Franklin. 

Mr.  F.  E.  Drake  of  the  Walker  company  has  been 
selected  as  electrical  adviser  to  Ferdinand  Peck, 
commissioner-general  of  the  United  States  to  the 
Paris  Exposition  of  1900.  Mr.  Drake  sailed  for 
France  with  the  commissioner-general  and  party 
on  the  steamer  La  Touraine  from  New  York  on 
September  3d.  He  expects  to  return  to  this  coun- 
try about  the  middle  of  October,  and  will  then  re 
sume  his  duties  with  the  Walker  company. 

At  the  Boston  meeting  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  the  following- 
named  officers  were  elected:  President,  T.  C.  Men- 
denhall,  Worcester  Polytechnic  Institute;  vice-pres'- 
dents,  C.  F.  Allen,  Massachusetts  Institute  of  Tech- 
nology, and  H.  W.  Sprang'er,  University  of  Pennsyl- 
vania; secretary,  Albert  Kingsbury,  New  Hampshire 
College  of  Agriculture  and  Mechanic  Arts;  treas- 
urer, J.  J.  Flather,  University  of  Minnesota.  The 
following-named  gentlemen  were  elected  members 
of  the  council  to  serve  for  three  years:  T.  M.Dunn, 
M.  A.  Howe,  I.  N.  Hollis.  G.  Lanza,  P.  C.  Ricketts, 
R.  G.  Thomas  and  C.  M.  Woodward. 

Major  Samuel  Reber,  U.  S.  A.,  of  the  Signal  Serv- 
ice, has  done  good  service  in  Porto  Rico,  as  many 
electrical  friends  will  rejoice  to  know.  His  men 
established  telegraphic  communication  between  the 
different  commands  very  speedily  after  landing,  al- 
though the  enemy  had  naturally  made  the  task 
as  difficult  as  possible  by  cutting  existing  lines  and 
destroying  batteries  and  instruments.  This  was 
anticipated,  but  the  electrical  supplies  from  the 
United  States  seemed  to  have  gone  astray,  and 
Major  Reber  had  to  procure  or  devise  apparatus 
as  best  he  cotild.  In  17  days,  in  an  enemy's  country, 
the  Signal  Corps  established  or  repaired  170  miles 
of  telegraph  or  telephone  lines  in  five  circuits. 

Sophia  Braeunlich,  the  business  manager  of  the 
Engineering  and  Mining  Journal,  died  on  August 
nth.  Mrs.  Braeunlich  was  but  45  years  of  age, 
but  she  had  had  a  very  successful  business  career. 
She  entered  the  office  of  the  journal  to  which  she 
devoted  her  talents  in  1879  as  an  amanuensis. _  and 
rose,  step  by  step,  until  she  was  appointed  business 
manager  in  1890.  Her  supervision  covered  the  en- 
tire force  and  business  of  the  company  and  its 
offices  in  many  parts  of  the  world.  "Nothing  was 
neglected."  says  an  associate,  "nothing  escaped  her 
wonderful  penetration:  everything  was  organized 
with  admirable  system,  and  conducted  with  energy, 
enterprise,  sagacity  and  with  the  very  highest  stand- 
ards of  honor  and  honesty."  Mrs.  Braeunlich  was 
the  first  American  woman  elected  a  fellow  of  the 
Imperial  Institute  of  London. 


ELECTRIC  LIGHTING. 

The  city  of  Arlington,  Ga.,  will  hold  an  election 
to  determine  the  issuance  of  bonds  for  the  erection 
of  an  electric-light  plant  and  the  construction  of 
a  system  of  waterworks. 

Sealed  proposals  will  be  received  by  the  city  audi- 
tor of  Portland,  Ore.,  up  to  i  p.  m..  September  19th. 
for  lighting  the  streets  of  Portland  with  arc  and 
incandescent  lamps  for  two  vears,  commencing 
April  I,  1899.  in  accordance  with  plans  and  specifi- 
cations on  file  in  the  auditor's  office,  copies  of  which 
will  be  furnished  on  application.  A  certified  check 
for  $30,000  must  accompany  each  bid.  A  bond  of 
$100,000  will  be  required  of  the  successful  bidder. 
T.  C.  Luckel.  W.  A.  Storey.  H.  A.  Belding.  G.  L. 
Baker  and  J.  D.  Meyer  are  the  committee  on  street 
lighting.  


system,  which  was  made  in  an  eastern  paper,,  is  offi- 
cially denied. 

The  Indiana  Railway  company,  which  contem- 
plates building  an  electric  railroad  between  Benton 
Harbor,  Mich.,  and  South  Bend,  has  secured  right- 
of-way  in  Berrien  County,  Mich.,  to  Niles,  about 
25  miles.  J.  A.  Russell,  J.  S.  Hardell  and  William 
Vanclcavc  of  Detroit,  Mich.,  are  promoting  the  en- 
terprise. 

It  is  reported  that  Horace  B.  Turner  and  E.  M. 
Hopkins,  both  of  Chicago,  arc  interested  in  the 
project  to  build  an  electric  railroad  from  Grand 
Rapids  to  Muskegon.  The  distance  is  about  30  miles. 
Mr.  Hopkins  is  president  of  the  Rock  River  Elec- 
tric Railway  company,  now  building  a  road  from 
Rockville.  111.,  to  Oregon,  III. 

Now  that  the  Hawaiian  Islands  are  a  part  of  the 
United  States,  news  of  electrical  progress  there  be- 
comes particularly  interesting.  That  matters  elec- 
trical are  moving  forward  lo  some  extent  is  shown 
by  the  Honolulu  Commercial  Advertiser  of  August 
y6th.  which  notes  that  August  Drieir.  manager  of 
Elech  plantation,  has  given  an  order  to  Theodore 
Hoffman,  manager  of  the  Hawaiian  Electric  com- 
pany, for  the  equipment  of  two  miles  of  electric  rail- 
road.    This  order  includes  an  electric  locomotive. 

Sanderson  &  Porter,  contractors  for  the  Mcriden 
and  Compounce  Electric  Railroad  company,  have 
let  the  contract  for  furnishing  several  bridges  and 
buildings  on  the  line  of  this  road  to  the  Berlin  Iron 
Bridge  company  of  East  Berlin.  Conn.  The  work 
consists  of  seven  spans  of  bridges,  varying  in  length 
from  10  feet  to  65  feet,  a  car  barn  50  feet  wide  and 
100  feet  long  and  a  power  house  45  feet  wide  and 
75.  feet  long.  The  bridges  are  of  steel,  and  the 
buildings  have  steel  framework,  brick  side  walls 
and  fireproof  roofs.  The  roof  of  the  power  house 
is  covered  with  corrugated  iron  and  lined  with  the 
Berlin  Iron  Bridge  company's  patent  anti-conden- 
sation roof  lining. 


ELECTRICAL  SECURITIES. 

The  second  quarterly  report  for  the  Troy  City 
Railroad  company  shows  net  earnings  of  $67,429  on 
gross  earnings  of  $132,743.  The  fixed  cha^-ges  amount 
to  $35,997-  The  company  of  late  has  enjoved  a 
prosperous  business. 

The  favorable  reception  accorded  to  the  bonds  of 
the  Commonwealth  Electric  cofnpany  of  Chicago  is 
gratifying  to  the  management  of  the  Chicago  Edi- 
son company,  as  it  is  recognized  as  an  indication 
of  public  confidence  in  the  latter  corporation,  which 
is  so  closely  affiliated  with  the  new  concern.  An- 
other source  of  gratification  to  the  same  interests 
is  the  fact  that  Chicago  Edison  stock  was  sold  at 
150  last  week,  the  highest  point  attained  since  1803. 
This  is  the  first  time  the  stock  has  reached  this  fig- 
ure since  the  new  capitalization.  This  evidence  of 
confidence  felt  by  investors  is  appreciated  by  Presi- 
dent Insull  and  the  directors  of  the  Chicago  Edison 
and  Commonw^ealth  Electric  companies. 


MISCELLANEOUS. 

A  Los  Angeles  man  has  designed  an  electrically 
propelled  patrol  wagon  and  ambulance.  It  is  fitted 
with  rubber  tires  and  has  a  two  horse  power  motor,  a 
small  searchlight  and  two  side-lights. 

C.  B.  Roos  is  agitating  the  subiect  of  putting  in 
three  plants  at  San  Bernardino.  Cal. — one  for  fur- 
nishing gas  for  both  lighting  and  heating  purposes, 
a  plant  supplying  electricity  both  for  lisrhts  and 
mechanical  purposes  and  a  plant  to  furnish  p-^wer 
for  an  electric  road  to  run  from  the  depot  to  Base 
Line.  '    '  ■    iri^ 

The  Navy  Department  is  inviting  sealed  proposals 
until  September  13th  for  furnishing  the  Norfolk. 
Va.,  navy  yard  wnth  two  direct-connected  electric 
generating  sets,  one  switchboard  and  30  lightning 
arresters.  Prospective  bidders  desiring  specifica- 
tions and  blank  forms  of  proposals  can  obtain  them 
upon  application  to  the  nav>-  pay  office  at  Norfolk, 
or  to  the  Bureau  of  Suopbes  ^nd  Accounts,  Navy 
Department,  Washington.  D.  C. 

After  120  years  of  daily  ser\nce  what  is  said  to  be 
the  oldest  workins:  engine  in  the  world  was  recently 
released  from  all  labor  and  will  now  simply  do  duty 
as  a  relic.  In  1775  James  Watt,  in  partnership 
wMth  Boulton,  in  Birmingham.  England,  began  the 
manufacture  of  steam  engines.  Two  vears  later 
they  built  an  engine  for  the  Birmins-ham  Canal 
Navigation  comoanv.  The  eneine  had  a  32-inch 
cvlinder  and  an  eisrht-foot  stroke,  large  dimensions 
when  comnared  with  modern  engines.  But  a  low 
pressure  of  steam  \vps  used,  for  which  reason  the 
great  power  produced  by  mod'^rn  high-pressure  en- 
.eines  could  not  be  realised.  The  James  Watt  com- 
pany will  now  furnish  the  canal  comoanv  with  two 
triple-expansion  vertical  ensrines  with  a  capacity  of 
pumping  dailv  12.713.oco  gallons  of  \vater,  while  the 
old  engine  will  rest. 


ELECTRIC  RAILWAYS. 

The  statement  that  the  Illinois  Central  line  be- 
tween East  St.  Louis  and  Belleville,  111.,  is.  to  be 
equipped   for  electrical   operation  by  the  third-rail 


TRADE  NEWS. 

The  Machinery  and  Electrical  company  of  Los 
.Angeles  has  been  recently  reorganized.  Mr.  No'an 
has  retired  and  Mr.  H.  T.  DufT  is  now  sole  owner 
and  proprietor. 

The  arc-lamp  bulletin  of  the  Western  Electric 
company,  numbered  7002.  contains  full  data  of  the 
company's  open  and  enclosed  arc  lamps  of  all  vari- 
eties.   It  also  gives  information  of  switches,  globes. 
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theatrical  lamps,  focusing  lamps,  etc.,  and  is  valuable 
for  reference. 

The  Willard  Third  Rail  company,  27  William  it.eet, 
New  York,  has  secured  the  contract  for  laying 
rail  on  the  Long  Island  railroad,  and  will  commence 
operations  about  the  middle  of  September. 

The  Electrical  Supply  company  of  Sioux  City 
has  doubled  its  capital.  Mr.  E.  C.  Spalding  has 
been  elected  treasurer  and  purchasing  agent.  Mr. 
H.  O.  Woodruff  has  taken  a  position  on  the  road. 
This  company  has  had  a  good  business,  and  now, 
with  ample  capital,  is  going  to  push  both  jobbing 
and  construction  work. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  the  sale  in  the  last  week  of  a  large 
number  of  Adams-Bagnall  arc  lamps,  for  which  it 
is  sole  western  agent,  among  which  was  an  order 
for  nearly  100  for  the  Crawford  Dry  Goods  company 
of  St.  Louis.  The  same  company  also  sold  during 
the  week  200  kilowatts  capacity  of  Eddy  dynamos, 
for  which  it  is  the  sole  western  agent. 

A  late  addition  to  the  beautiful  Westinghouse 
catalogues  is  one  entitled  '  Quarter  of  a  Million 
Horse  Power  of  Polyphase  Electric  Transmission 
Apparatus."  The  little  book  is  illustrated  with  very 
finely  executed  halftones  representing  notable  poly- 
phase plants  and  machines,  and  it  has  a  list  of  West- 
inghouse two  and  three-phase  installations.  The 
cover  of  the  pamphlet  bears  a  striking  design  in 
colors. 

The  General  Electric  company  will  be  well  rep- 
resented at  the  Boston  street-railway  convention  by 
engineers  and  agents,  and  will  have  an  exhibit  at 
Mechanics'  Hall  both  interesting  and  novel.  It  will 
establish  its  headquarters  at  the  Brunswick  Hotel, 
with  a  reception  room  on  the  first  floor,  whither 
all  delegates  are  invited  and  will  be  made  warmly 
welcome.  Advantage  will  be  taken  of  the  fact  that 
Boston  is  distinctly  a  General  Electric  center  to 
arrange  a  series  of  visits  to  different  stations  where 
General  Electric  apparatus  may  be  seen  in  commer- 
cial operation  and  to  illustrate  the  historj'  of  rapid 
transit  and  the  actual  development  of  the  electric 
railway.  The  proximitj'  of  the  Lynn  works  of  the 
company  will  also  afford  the  delegates  an  oppor- 
tunitj-  of  visiting  them  and  of  appreciating  the  ex- 
cellence of  the  methods  employed  in  the  construc- 
tion of  railway  apparatus.  Much  new  literature  will 
be  published  by  the  General  Electric  press  for  dis- 
tribution at  the  convention  and  will  be  found  by 
delegates  at  Mechanics'  Hall  and  at  the  company's 
headquarters.  To  Mr.  W.  J.  Clark,  general  man- 
ager of  the  railway  department,  the  interests  of  the 
General  Electric  company  will  be  confided.  He 
will  be  assisted  by  the  following-named  representa- 
tives: C.  C.  Pierce,  F.  M.  Kimball.  Percy  Hodges 
and  C.  D.  Haskins,  Boston;  W.D. Fish, Lynn, Mass.: 
W.B.Potter,  F.E.Case.H.  C.  Wirt  and  W.  G.  Carey, 
Schenectady,  N.  Y.;  R.  B.  Beach  and  J.  J.  Mahoney. 
New  York;  W.  G.  Bushnell.  New  Haven.  Conn.: 
H.  J.  Crowlev. Philadelphia;  A. F.Babson, Baltimore: 
Theo.    P.    Bailev.    Chicago:    Georee    D.    Rosenthal. 


St  Louis;  F.  H.  Striebj-,  Cincinnati:  F.  F.  Barbour, 
San  Francisco;  S.  W.  Trawick.  Atlanta.  Ga. 


BUSINESS. 


The  Illinois  Electric  company.  Chicago,  is  now 
in  a  position  to  furnish  an  incandescent  arc  lamp 
for  direct  or  alternating  current.  It  guarantees 
these  lamps  in  every  respect  and  asks  the  trade  to 
secure  its  prices  before  placing  orders  elsewhere. 

The  \V'estern  Electric  company's  station  instru- 
ments are  the  subject  of  Bulletin  5  I  N  issued  by 
that  companj'.  Cliaracteristics,  pictures  and  prices 
are  given  for  the  arc  ammeter,  current-direction 
indicator,  voltmeter  and  general  ammeter  made 
b}'  the   company. 

The  water-wheels  supplied  by  the  American  Im- 
pulse Wheel  company  of  120  Liberty  street.  New 
\  ork,  are  described  in  a  recent  catalogue,  w-hich 
is  sent  on  application.  Impulse  wheels,  turbines, 
water-wheel  governors  and  water  motors  are  illus- 
trated ^nd  the  prices  given. 

The  Standard  Telephone  and  Electric  company 
of  Madison,  Wis.,  reports  flattering  sales  for  its  new- 
Standard  drj-  battery,  for  telephone  work,  which 
[s  said  to  be  without  an  equal.  John  W.  Brooks, 
Monadnock  block.  Chicago,  is  pushing  the  new 
Standard  dry  battery  for  telephone  and  electro- 
medical work. 

Vice-President  W.  N.  Matthews  of  the  St.  Louis 
Electrical  Supply  company  reports  a  most  excellent 
business.  This  company  has  recently  gotten  out 
a  fine  fixture  catalogue  showing  the  great  variety  of 
designs  of  that  specialty  now  being  pushed  by  the 
St.  Louis  Electrical  Supply  company.  It  is  a  most 
complete  volume,  and  the  handsome  cuts  in  it,  as  is 
not  often  the  case,  show  the  ments  of  the  fixtures  in 
an  admirable  manner. 

While  iron  and  steel-armored  conduit  is*  being 
used  to  the  exclusion  of  almost  everything  else  in 
new  conduit  work,  there  is  ne\erthele5s  a'  great 
deal  of  work  where  iron-armored  conduit  cannot 
be  used.  The  most  satisfactory  substitute  under 
such  circumstances  is  said  to  be  Canvasite  flexible 
condtiit.  This  is  particularly  useful  in  wiring  or 
rewiring  old  buildings  and  in  dii^cult  and  out-of- 
the-way  places  in  new  buildings.  The  Electric  Ap- 
pliance company  is  carrying  Canvasite  flexible  con- 
duit m  all  sizes  from  ^  inch  to  iM.  inches  and  finds 
that  it  has  a  read}-  sale  for  the  abo-.e-mentioned 
uses. 

Martin  J.  Insull,  manufacturers'  agent,  has  just 
returned  to  Chicago  from  a  two  wepks"  trip  to  New 
York  and  other  eastern  cities.  Mr.  Insull  only  re- 
centh-  established  his  office  in  Chicago  as  manu- 
facturers' agent,  but  previous  to  that  time  he  had 
for  several  years  been  in  exclusive  charge  of  the 
manufacturers'  agenc}-  portion  of  Sargent  &  Lundy's 
business,  Chicago.  Mr.  Insull  being  at  that  time  a 
member  of  that  firm.  During  his  trip  East  Mr.  In- 
sull renewed  his  arrangements  with  the  C.  &  C.  Elec- 
tric company  and  also  with  the  Fort  \\'ayne  Incan- 
descent Lamp   company.      He  also  established   fur- 


ther connections  ^t-ith  the  manufacturers  of  the  D. 
&  W.  fuses  and  other  specialties.  He  consummated, 
too,  a  deal  with  the  Electrical  Appliance  company 
of  New  York  to  handle  its  Novel  gravitv-  motor 
controller,  a  device  w-hich  has  attracted  considera- 
ble attention  in  the  East.  In  addition  Mr.  Insull 
desires  it  known  that  he  will  handle  Bergmann 
switches  and  other  supplies  manufactured  by  the 
General  Incandescent  -Arc  Light  companj-,  acting 
as  sole  agent  in  the  middle  West,  with  the  excep- 
tion of  Cook  county.  Mr.  Insull  has  pending  ar- 
rangements with  several  other  manufacturers,  which 
are  likely  to  be  consiimmated  in  the  near  future. 

The  Western  Electrical  Supply  company  of  St. 
Louis  notes  verj'  flattering  returns  from  its  mam- 
moth general  catalogue  No.  14  A.  This  is  very 
gratifying  to  the  company,  considering  the  labor  and 
expense  involved  in  the  publication  of  a  book  cf 
this  magnitude.  The  company  will  have  ready  for 
distribution  within  the  next  week  a  very  neat  and 
complete  electric-railway-  catalogue,  No.  16  A.  It 
is  stated  that  this  book  will  be  one  of  the  most  com- 
plete electric-railway  catalogues  issued,  covering  fully 
a  complete  line  of  electric-railway  supplies,  a  branch 
of  the  Western  Electrical  Supply  company's  business 
that  is  being  pushed  energetically. 

Some  trade  catalogues  are  bright  and  interesting; 
some  are  dull  and  tedious.  To  the  former  class 
belongs  the  new  booklet  of  the  Mica  Insulator 
company  of  New  York,  and  as  it  is  sent  for  the 
asking,  electrical  men  will  find  it  worthy  of  an  ap- 
plication. The  work  is  full  of  information  for  the 
electrical  engineer,  manufacturer  and  street-railway 
man.  The  illustrated  account  of  mica  mining  m 
India  is  very-  interesting  and  makes  a  capital  intro- 
duction to  the  catalogue.  The  primitive  state  of 
aft"airs  there,  practically  the  same  as  a  thousand  years 
ago,  forms  a  striking  contrast  with  the  advanced 
state  of  the  art  of  producing  micanite.  There  are 
few-  matters  pertaining  to  electricity  in  which  this 
country-  has  not  had  a  controlling  influence.  Mi- 
canite is  truly  American.  The  name  and  the  material, 
although  only  five  j-ears  old,  are  known  in  every 
country  that  can  boast  of  an  electric  dynamo  or  mo- 
tor. 'The  tables,  giving  data  of  all  kinds  for 
some  twenty--five  different  insulating  materials,  are 
valuable  and  will  be  appreciated.  There  is  an  ar- 
ticle upon  the  construction  of  commutators  which 
includes  tables  of  various  data  and  sketches  of  the 
latest  desig"ns.  Micanite  plate,  flexible  micanite 
plate,  micanite  cloth  and  paper,  red  paper  and  mica 
insulations,  micanite  rings,  troughs,  washers,  tubes, 
spools.  c3-linders.  etc.,  are  described  and  illustrated. 
Complete  insulations  for  51  different  types  of  street- 
railway  motor  commutators  are  kept  in  stock.  The 
number  of  tj-pes  will  give  an  idea  of  the  extent  of 
the  electric-railway  business.  This  part  of  the  cata- 
logue w-ill  be  appreciated  by  the  street-railway  com- 
panies and  repair  shops  in  facilitating  quick  re- 
pairs. The  other  materials  manufactured  by  the 
companj-  include  Empire  oiled  cloths,  oiled  papers, 
oiled  linen,  oiled  asbestos,  etc.,  and  similar  materials 
treated  w-ith  M  I  C  compound.  The  catalogue  is 
well  arranged  and  will  no  doubt  enhance  the  Mica 
Insulator  company's  ahead}-  extensive  business. 
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609,421.  Device  for  Attaching  or  Detaching  Elec- 
tric-lamp Bulbs.  Charles  G.  Edwards,  Albert 
Lea,  Minn.    Application  filed  Januray  24,  1898. 

A  device  for  attaching  and  detaching  the  bulbs  of  elec- 
tric lamps  consists  of  a  rotatable  handle,  a  saitable  grasp 
or  holder  for  engaging  with  the  bulb  and  connecting  with 
the  handle,  and  a  suitable  guard  extending  out  from  the 
handle. 

609.466.  AII03'  of  Iron  and  Titanium  and  Process 
of  Producing  It.  Auguste  J.  Rossi,  New  York, 
N.  Y.    Application  filed  June  5,  1895. 

The  process  of  prodncing  a  new  compound  or  alloy  of 
uiaoium  and  iron,  containing  some  carbon,  and  titanium 
in  industriallv  important  proportions,  that  is  to  say  in  ex- 
cess of  five  per  cent,  of  titanium,  consists  in  supporting  in 
a  bath  of  molten  iron  and  while  subjected  to  intense  heat, 
say  not  less  than  3,500  degrees  Fahrenheit,  a  mixture  of 
carbon  and  of  titanic  acid. 


NO.   609.466. 

609,639.  Electro-medical  Apparatus.  Reinhold  H. 
Wappler,  New  York,  N.  Y.  Application  filed 
November  2,  1897. 

The  combination  is  claimed  -with  the  rheostat  coil,  the 
slider  and  contact  and  a  crank  and  connecting  rod  for 
moving  the  slider,  of  a  dial  and  hand  by  ■which  to  indicate 
the  action  of  :he  rheostat  in  the  electric  circnit,  there  be- 
ing insulating  material  upon  which  ihe  sliding  contacts 
rest  when  the  current  is  turned  off. 


Issued  Au£usC  3^,  iSgS 

609.640.  Burglar  Alarm.  Daniel  L.  Wartzenluft. 
Kutztown,  Pa.  Application  filed  November  16, 
1897- 

A  burglar  alarm  comprising  an  electric  "circnit.  this  wires 
of  which  are  extended  across  a  window  or  the  like,  an 
alarm  in  the  circuit,  and  a  circuit  closer  mounted  to  swing 
on  one  of  the  wires  and  adaptpd  to  close  the  circuit  when 


NO.    609.639. 


609,643.  Machine  for  Shaving  Electrotypes,  Stereo- 
types, etc.  Ferdinand  \\"esel,  New  York,  N.  Y. 
Application  filed  November  5,  1897. 

In  a  stereotype-shaving  machine  there  is  the  combina- 
tion, with  the  support  of  a  knife  head  guided  on  the  same, 
pivoted  gauges  on  the  support,  the  gauges  being  provided 
with  lugs  of  different  sizes,  a  knife  supported  on  the  face 
-  of  the  knife  head,  stop  lugs  at  the  ends  of  the  knife  head, 
and  means  for  raising  or  lowering  the  knife  head  until  the 
same  is  arrested  by  contact  with  the  stop  lugs  of  the 
gauges. 


swung  out  of  its  normal  engagement  with  the  window  or 
the  like. 

609,702.  Manufacture  of  Fluid  for  Impregnating 
Fibers  for  Incandescent  Lighting.  Gerhard  B. 
Puchmiiller.  Schoneberg.  Germany.  Application 
filed  March  21,  1898. 

The  method  described  of  manufacturing  a  fluid  for  im- 
pregnatiiig  fibers,  fabrics  or  bodies  to  be  used  for  incan- 
descent lighting  consists  In  combining  oxides  of  strontium, 
zirconium,  barium  and  aluminum  and  dissolving  the  same. 

609,732.  Apparatus  for  Signaling  on  Locomotives. 
Frank  A  Cheetham,  Rastrick,  and  Ralph  Bos- 
rock.  Brighouse,  Enfigland.  Application  filed 
Januarv  iS.  iSqS. 
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NO.    609,732. 

In  an  apparatus  for  signaling  in  locomotives  there  is  the 
combination  with  a  weighted  fallen  and  a  semaphore  con- 
nected thereto,  carried  by  the  locomotive,  of  means  for 
supporting  the  faller.  a  shaft  and  coimections  for  releasing 
the  fall er.  a  pivoted  lever  carried  by  the  locomotive,  con- 
nections between  the  levei  and  the  shaft  for  operating  the 
latter,  a  plate  situated  between  the  tracks,  and  means  for 
operating  same  to  bring  it  into  contact  with  the  pivoted 
lever  during  the  travel  of  the  locomotive,  so  that  through 
the  shaft  the  faller  is  released  and  the  semaphore  oper- 
ated ;  and  means  for  raising  the  faller. 

609,745.  Diaphragm  for  Electrol>'tic  Purposes.  Will- 
iam G.  Luxton,  Liverpool,  England.  Applica- 
tion filed  April  9,  1898. 

A  diaphragm  is  made  of  a  composition  of  cement,  sand 
and  a  porous  material  mixed  with  water  and  allowed  to 
dry,  or  set,  the  diaphragm  having  pores  through  the  sub- 
stance of  ibe  porous  material  and  interstices  between  the 
cement  and  the  other  constituent  particles. 
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Modern  Central-station    System   at  the 
Trans-Mississippi  and  Inter- 
national Exposition. 

As  an  educational  feature  the  exhibit  of  the  Chi- 
cago Edison  company  at  the  Trans-Mississippi  and 
International  Exposition  at  Omaha  is  one  of  the 
most  attractive  and  instructive  collections  in  the 
Machinery  and  Electricity  building.  It  is  scarcely 
necessary  to  say  that  this  exhibitor  is  essentially  a 
central-station  company,  engaged  in  supplying  elec- 
tricity for  light,  heat  and  power  in  the  city  of  Chicago, 
and,  consequently,  that  its  only  aim  in  appearing  on 
the  scene  at  Omaha  is  to  illustrate  the  development 
of  the  central-station  business  along  the  lines  it 
has   followed. 

The  management  of  the  exposition  could  not  have 
made  a  better  selection  than  the  Chicago  company 
as  a  representative  of  the  highest  development  of 
the  modern  central-station  system  of  American 
cities.  In  every  respect  it  deserves  to  be  ranked 
as  one  of  the  greatest  corporations  of  its  kind  in 
the  world.  Its  development  has  been  particularly 
noticeable  because  of  the  liberal  policy  of  the  man- 
agement in  introducing  improvements  and  working 
out  for  itself  in  some  instances  new  ideas  that  havi= 


which  occupies  a  favorable  position  at  the  head  of 
the  main  aisle  and  close  to  the  principal  entrance 
lo  the  electricity  department.  In  design  it  adheres 
closely  to  the  Greek  type  and  is  constructed  of 
staff   finished   in   pure    white.     Corinthian    columns 


Fig,  I.     Chicago  Edison  Company's  Booth. 


i.-:  made  lo  advertise  anybody's  wares  and  there  is 
an  evident  purpose  to  avoid  everything  pertaining 
to  the  commercial  aspect  uf  the  busmcsss.  It  is 
purely  an  educational  exhibit  and  as  such  occupies 
an  unique  position  in  the  exposition.  On  the  walls 
are  arranged  photographs  illustrating  the  most  im- 
portant construction  features  of  the  company's 
plant,  diagrams  and  tracings  presenting  detailed  in- 
formation of  similar  character,  load  diagrams  and 
pressure  charts,  blank  forms  of  contracts,  orders 
and  reports  of  the  several  departments  and  photo- 
graphs and  a  diagrammatic  sketch  illustrating  the 
system  of  organization  of  the  operating  force  and 
the  heads  of  divisions  in  their  order.  One  wall 
is  given  up  to  photographs  of  the  company's  sta- 
tions and  the  service  plants  it  has  installed,  and 
another  is  devoted  to  an  illustration  of  the  under- 
fj,round  system  of  distribution,  the  apparatus  em- 
i:iloyed  and  the  relations  of  each  part  to  the  general 
arrangement.  The  east  and  north  walls  are  cov- 
ered with  four  immense  frames  and  several  rack.^ 
with  movable  frames,  containing  photographs  and 
blanks,  diagrams,  blue-prints,  records,  tickets  and 
slips  illustrating  many  features  of  the  system.  In 
the  views  of  the  stations  are  included  the  original 
structure  on  Adams  street  and  subsequent  addi  ions 
showin^r  the   development   during   the  construction 
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Fig.  2.     Inlericr  View  of  Chicago  Edison  Company's  Exhibit. 

MODERN    CENTRAL-STATION    SYSTEM    AT    THE    TRANS-MISSISSIPPI    AND    INTERNATIONAL    EXPOSITION. 


been  considered  a  radical  departure  from,  the  old 
theory  of  low-tension  service.  In  the  exhibit  at 
Omaha  it  has  been  the  aim  of  the  company  to  show 
the  organization  and  development  of  the  business 
from  its  inception  in  such  a  way  that  anyone  fa- 
miliarwith  central-station  work  can  understand  and 
appreciate  the  significance  of  every  feature  illus- 
trated. 
The  exhibit  is  arranged  in  a  vefy  attractive  booth 


add  greatly  to  the  imposing  appearance  of  the 
booth,  as  may  readily  be  seen  by  glancing  at  the 
exterior  view  on  this  page  (Fig.  i).  Above  the 
entrance  appears  the  name  "Chicago  Edison  Com- 
pany," and  this  is  sufficient  to  attract  the  attention 
of  visitors  who  are  at  all  familiar  with  electrical 
matters. 

A   general  view  of  the  interior   of  the  booth   is 
also  presented -on  this  page,  in  Fig."  2.     No  attempt 


period  -  from  the  time  the  foundations  \yere  com- 
pleted until  the  time  the  machines  were  turning 
over,  as  well  as  the  equipment  and  general  arrange- 
ment of  the  several  power  plants  and  cross-sections 
and  plans  of  the  principal  stations.  This  is  par-- 
ticularly  true  of  the  Harrison  street"  station,  of 
which  a  complete  photographic  record  is  presented, 
including  every  piece  of  machinery  and  every  fea- 
ture of  construction  in  that  interesting  plant.    The 
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operating  department  furnishes  interesting  and 
characteristic  curves  of  the  load  at  different  times 
during  the  year,  both  for  high  and  low  tension 
In  this  connection  the  composite  ampere  curve  of 
the  low-tension  system  which  was  published  ni  the 
Western  Electrician  June  4.  1898,  is  interestmg  as 
showing  the  growth  of  the  business  and  also  show- 
ing that  the  load  has  maintained  the  same  general 
characteristics  year  after  year  from  the  time  when 
the  volume  of  business  has  been  sufficiently  large 
to  show  any  particular  .characteristics. 

The  pressure  charts  are  also  interesting  to  the 
central-station  operator,  and  the  feeder  reports  like- 
wise show  the  result  of  the  care  and  forethought 
of  the  modern  central-station  general  superintend- 
ent in  laying  out  a  system  of  feeders  so  that  the 
load  is  equalized  and  an  even  pressure  maintained 
throughout   the   network.     These   feeder   and   pres- 
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cross-section  of  the  Silversmiths'  building,  Chicago, 
with  the  electrical  apparatus  for  runnmg  the  house 
pumps,  ejectors,  ventilating  system,  elevators,  etc.. 
and  illustrating  also  the  method  of  running  the 
mains  and  tap  lines. 

Investors  in  electric-lighting  properties  will  be 
interested  in  the  system  of  accounting  which  has 
been  developed  for  the  Chicago  Edison  company 
and  which  is  known  in  Edison  circles  as  the  "gos- 
pel according  to  St.  Anthony,"  after  the  comptroller 
of  the  corporation.  In  the  collection  of  forms  and 
contracts  presented  every  piece  of  stationery  is  ex- 
hibited, from  the  common  dray  ticket  received  by 
the  teamster  for  a  load  of  cinders  or  an  order  for 
supplies,  to  the  artistically  engraved  yellow  slip  on 
which  the  president  signs  his  own  name  for  his 
year's  salary.  This  feature  is  considered  of  special 
value,  as  the  system  employed  is  probably  the  most 
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sure  charts  show  what  may  be  accomplished 
through  the  Edison  interconnected  network  when 
properly  laid  out. 

It  will  be  noticed  that  a  conspicuous  feature  of 
the  exhibit  is  the  arrangement  of  the  underground 
system,  illustrating  by  actual  material  fastened  to 
wall  the  method  of  running  the  feeders  and  mains, 
series  arc  circuits,  etc.,  and  particularly  the  use  of 
the  Tailleur  junction  box  and  the  Tailleur  high- 
tension  joint,  both  of  which  the  company  uses 
extensively  in  Chicago.  These  devices  are  familiar 
to  the  readers  of  the  Western  Electrician.  The 
exhibit  also  shows  the  arrangement  of  house  wiring 
from  the  service  through  the  cutout  and  service 
switch  and  the  connections  to  the  wattmeter  and 
Wright  demand  meters  and  thence  to  the  house 
circuits. 

One  of  the  largest  departments  of  the  company 
is  that  devoted  to  wiring  for  electric  service  resi- 
dences, offices,  factories  and  stores.  To  illustrate 
this    particular    department    the    company    shows    a 


complete  and  comprehensive  in  use  in  any  central- 
station   company    of  the   country. 

Another  feature  of  the  exhibition  which  attracts 
considerable  attention  is  the  panel  containing  por- 
traits of  the  officers  of  the  company  and  the  em- 
ployes directly  under  their  supervision.  Fig.  3  is 
a  reproduction  of  this  collection  and  includes  every- 
body employed  in  the  management  and  operation 
of  the  system,  from  the  president  to  the  messenger 
boy.  In  another  frame  is  also  shown  a  diagram- 
matic representation  of  the  organization,  graph- 
ically illustrating  the  relations  of  the  several  de- 
partments, and  the  channels  through  which  they 
report  to  the  president.  This  is  reproduced  in 
Fig.  4  and  will  furnish  material  for  study  and  re- 
flection by  central-station  managers  who  have  not 
established  such  a  thorough  and  systematic  organ- 
ization. It  is  largely  to  the  efficiency  of  the  orcran- 
ization  of  the  Chicago  Edison  company,  the  ability 
and  faithful  service  of  the  gentlemen  in  charge  of 
of  the  several  departments  and  the  care  and  watch- 
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fulness  which  this  method  enables  President  InsuU 
and  his  assistants  to  exercise  over  the  working 
forces,  that  the  phenomenal  success  of  the  corpo- 
ration can  be  attributed. 


Association   of   Edison    Illuminating 
Companies. 

The  nineteenth  meeting  of  the  Association  of  Edi- 
son Illuminating  Companies  will  be  held  at  Sault  Ste. 
Marie  on  September  12th,  13th  and  14th.  This  will  be 
the  fourteenth  annual  convention  of  this  important 
body  and  the  outlook  is  promising  for  an  interesting 
gathering.  In  addition  to  the  invitation  of  the  associ- 
ation the  local  Edison  company  ha»  issued  an  urgent 
request  to  the  members  of  the  organization  to  send 
large  representations  to  the  meeting.  It  is  antici- 
pated that  the  response  will  be  quite  general,  and 
that  nearly  ail  of  the  70  companies  operating  Edi- 
son stations  will  participate  in  the  proceedings. 
Rtpresematives  of  Edison  interests  from  the  far 
West  and  down  East — Spokane  to  New  Bedford- 
will  meet  at  the  Soo  to  exchange  greetings  and 
compare  notes.  The  Chicago  Edison  company,  it 
IS  needless  to  say,  will  be  well  represented.  Presi- 
dent Insull  will  be  accompanied  by  Messrs.  Fergu- 
son. Anthony.  King,  Credon,  Gilchrist  and  Oliver 
J.  Bushneh.  It  is  expected  that  M.  A.  Beale  of 
Rocklord,  III,  and  Herbert  A.  Wagner  of  St.  Louis 
will  be  members  of  the  party.  It  has  been  arranged 
to  make  the  trip  by  boat  over  the  Great  Nor.hern 
Steamship  company's  line,  as  an  unusually  large 
eastern  delegation  is  assured.  The  programme  pro- 
vided for  the  eastern  members  assembling  at  Buffa'o 
on  September  gth  and  embarking  there,  while  mem- 
bers living  west  of  Buffalo  assembled  at  Detroit  to 
join  the  party  at  that  point  on  Saturday,  September 
lOth.  I  he  delegates  will  spend  a  few  hours  at  Mack- 
inac on  Sunday  and  reach  the  Soo  Sunday  night 
The  convention  will  open  at  the  Iroquois  Hotei 
Monday  morning  and  continue  until  Wednesday 
afternoon,  when  the  party  will  start  on  the  return 
trip. 

The  programme  this  year  will  differ  somewhat 
m  character  irom  the  plan  of  former  meetings  If 
IS  proposed  to  make  a  special  feature  of  the  subject 
ot  Methods  of  Charging."  Four  papers  will  be 
presented  by  representatives  of  the  principal  Edison 
companies  of  the  country,  dealing  with  the  several 
features  of  the  problem.  These  contributions  will 
then  be  subjected  to  general  debate.  Among 
those  who  will  participate  in  this  feature  of  the  con- 
vention are  Alex  Dow  of  Detroit,  W.  S  Barstow 
ot  Brooklyn,  L.  A.  Ferguson  of  Chicago  and  R  R 
Bowker  ot  New  York.  The  subject  of  meters  wili 
also  be  considered  in  detail  by  E.  A.  Leslie  of  the 
Manhattan  company  of  New  York,  C.  D.  Haskins  of 
the  General  Electric  company  of  Schenectady  C  S 
Shepard  of  the  New  York  Edison  company  and 
Oliver  J.  Bushnell  of  the  Chicago  Edison  company 
Managers  of  small  exchanges  will  be  interested  in 
the  discussion  of  "Problems  Concerning  ihe  Man- 
agement of  Small  Stations,"  for  which  contributions 
will  be  prepared  by  C.  C.  Perry  of  Indianapolis  and 
Wilham  Chandler  of  Sault  Ste.  Marie.  The  mosc 
important  feature  of  the  meeting,  it  is  expected  will 
be  the  report  of  Wilson  S.  Howell  on  the  work  of 
the  lamp-testing  bureau  which  has  been  conducted 
by  the  association  for  a  year  and  a  half.  This  re- 
port will  describe  the  work  of  the  bureau  and  ex- 
plain the  operation  of  the  arrangement  by  which 
the  companies  comprising  the  association  purchas,? 
lamps  made  under  specifications  furnished  by  the 
association.  Mr.  Howell  is  the  testing  officer  of 
the  lamp  bureau  and  secretary  of  the  association. 
Another  important  document  will  be  submitted  by 
JW.Lieb  of  the  New  York  Edison  company.  It  will 
comprise  the  report  of  the  engineering  commission 
of  the  New  York-  Edison  company  which  recently 
visited  Europe  to  study  recent  advances  in  central- 
station  work  in  the  leading  capitals  of  the  old  world. 
Among  the  visitors  at  the  convention  will  be  Lieu- 
tenant S.  Dana  Greene  of  the  General  Electric  conir 
pany.  Lieutenant  Greene  has  just  returned  from 
the  front.  He  served  on  the  Yankee  during  the 
recent  war  with  Spain  and  performed  very  credit- 
able work.  He  will  be  given  a  rousing  reception 
by  his  old  friends  in  Edison  circles. 


Accidental  Explosion  of  Mine. 

The  government  steamer  John  R.  Meigs  was 
blown  to  pieces  on  Saturday  last  by  a  mine  near 
Fort  St.  Philip.  89  miles  below  New  Orleans.  Four 
persons  were  instantly  killed  and  two  were  badly 
injured.  The  steamer  was  used  in  the  work  of  re- 
moving mines  in  the  Mississippi.  It  was  an  under- 
taking fraught  with  much  danger,  owing  to  the  fact 
that  there  is  always  a  swift  current  in  the  river,  and 
the  water  is  continually  depositing  a  heavy  sedi- 
ment which  buries  the  cables  connecting  and 
anchoring  the  mines,  and,  in  several  instances,  these 
mines  have  broken  loose  from  their  moorings  and 
wandered  off.  becoming  a  menace  to  navigation. 
Fortunately  they  were  caught  before  any  disaster 
occurred.  Many  of  the  mines  were  so  deeply  im- 
bedded in  the  sand  that  they  could  not  be  removed 
and  had  to  be  exploded.  Owing  to  the  danger  in- 
volved much  care  had  to  be  exercised  and  it  was 
slow  work.  On  Saturday  morning  the  boat  njoved 
down  below  the  fort,  where  one  of  the  last  remain- 
ing mines  was  placed,  and,  with  the  aid  of  the 
charts,  the  officer  in  charge  began  hunting  it. 
About  II  o'clock  a  dull  roar  was  heard  and  almost 
instantly  the  little  boat  was  shattered  and  those  who 
were  not  killed  were  struggling  in  the  water. 
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Some    Suggestions    Relative    to  Deter- 
mining the  Cost  of  Electric 
Supply.' 

By  M.  E.  Turner. 

At  the  National  Electric  Light  association  con- 
vention in  1897,  Mr.  Arthur  Wright  of  Brighton, 
England,  read  a  paper  in  which  was  developed  a 
method  of  charging  a  consumer  for  electrical  cur- 
rent based  on  the  cost  of  the  consumer  to  the 
supply  company.  The  method  of  determining  this 
cost  was  but  briefly  outlined  in  his  paper,  so  that 
I  take  occasion  here  to  go  more  fully  into  this 
method,  as  it  is  of  the  first  importance  to  know 
the  cost  of  supplying  current  before  any  method 
of  charging  can  be  confidently  used. 

The  foundation  of  this  system  is  the  proportion- 
ing of  all  expenses  into — 

First — Those  which  are  fixed,  or  those  which 
remain  about  constant,  only  changing  as  the  num- 
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different;  therefore  the  cost  will  be  dii=ferein.  Now 
whatever  method  is  used  for  selling  current  (it  may 
be  the  same  for  the  different  systems  based  on  the 
average  cost;  it  may  be  distinct  for  each  system), 
the  cost  should  be  known,  or  the  company  may  be 
extending  its  business  along  unprofitable  lines. 

To  illustrate  this  method,  I  have  fallen  a  sta.ion 
operating  an  Edison  system  with  underground  dis- 
tribution and  have  divided  the  total  expenses  into 
four  general  headings,  viz.,  manufacture,  distribu- 
tion,  general  expense  and  fixed  charges. 

Manufacture  includes  all  expenses  incidental  to 
the  work  in  the  station,  such  as  fuel,  water,  oil. 
waste  and  packing,  removal  or  disposition  of  ashes, 
labor,  repair  and  maintenance  of  engines,  boilers! 
auxiliary  engines  and  piping,  electrical  machinery] 
tools,  building  and  incidental  expenses. 

Distribution  includes  all  expenses  of  repair  and 
maintenance  of  underground  conductors,  tools, 
meters,  inside  wiring,  etc.,  and  overhead  lines. 


H3 

and  (or  six  winter  or  heavy  months;  then  take  the 
kilowatts  manufactured  for  the  first  period,  and  then 
for  the  second  period.  Take  the  difference  in  money 
•between  the  six  winter  and  six  summer  months, 
and  the  difference  in  kilowatts  manufactured  for 
these  same  periods,  and  you  will  find  that  it  has 
cost  you  a  certain  sum  of  money  extra  to  manu- 
facture a  certain  number  of  kilowatt-hours.  Divid- 
ing the  money  by  the  kilowatt-hours,  you  will  find 
that  the  cost  per  hour  for  these  extra  kilowatt-hours 
\yill  be  the  same  or  very  nearly  the  same  as  though 
ihe  total  money  for  the  year  were  divided  by  the 
total  kilowatt-hours,  thereby  showing  that  the  extra 
kilowatts  you  manufactured  cost  as  much  per  kilo- 
watt-hour as  a  kilowatt-hour  cost  during  a  summer 
or  winter  month.  I  wish  to  say  here  that  there  are 
some  stations,  where  the  engines  are  more  eco- 
nomically loaded  at  some  periods  of  the  year  than 
at  others,  where  this  will  not  work  out  just  this 
way,  and  the  extra  kilowatts  will  not  cost  as  much 
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ber  of  consumers  increase,  or  as  the  territory  is 
extended,  or  as  the  number  of  units  in  the  station 
is  increased,  or  as  the  investment  is  ^increased. 
These  are  termed  standing  charges. 

Second — Those  expenses  which  increase  or  de- 
crease with  the  output  of  the  station;  that  is,  the 
number  of  kilowatt-hours  or  horse  power  hours 
manufactured. 

Before  any  supply  company  can  determine  these 
costs  with  any  degree  of  accuracy,  a  complete 
record  of  accounts,  with  divisions  and  subdivisions. 
should  be  kept.  And  where  the  supply  company 
has  installed  two  or  three  systems,  such  as  low- 
tension  direct,  series  arc  and  alternating,  these 
determinations  become  a  little  more  complicated, 
but  are,  therefore,  very  much  more  essential,  and 
proper  care  should  be  taken  to  keep  as  far  as  possi- 
ble the  investments  and  the  operating  expenses  of 
these  difterent  systems  separate.  The  losses  and 
the   expenses   of  maintenance   for  each    system   are 

I.     Read  at  the  convention  of  the  Ohio  Electric  Light  associa- 
tion, Sandusky,  Ohio,  August  i8,  1898. 


General  expense  includes  all  expenses,  such  as 
salaries  of  officers  and  superintendents,  rents,  taxes, 
insurance,  legal  and  sundry  expenses,  casualties,  etc. 

It  will  be  understood  that  these  subdivisions  may 
be  arranged  in  any  manner  to  suit  the  company's 
requirements,  but  enough  such  divisions  should  be 
made  to  determine  by  the  increment  or  diminution 
in  these  accounts  from  time  to  time  what  part  is 
to  be  proportioned  to  the  standing  and  what  to  the 
running  charges. 

Fixed  charges  include  the  interest  on  all  out- 
standing capital  and  a  depreciation  item,  which  is 
an  amount  to  be  charged  off  against  the  life  of  the 
property. 

In  the  following  determinations  the  depreciation 
is  taken  at  five  per  cent,  of  the  cost  of  the  plant. 

It  is  now  necessary  to  arrange  these  various  items 
into  either  standing  or  running  accounts.  Let  us 
start  with  "Manufacture."  Fuel,  you  will  find,  is 
proportional  or  nearly  so  to  the  kilowatts  manu- 
factured. To  show  this,  take  the  fuel  account  of 
your  own  station  for  six  summer  or  light  months, 


per  kilowatt-hour  as  a  kilowatt-hcur  in  summer. 
If,  for  any  reason,  this  is  so,  part  of  the  fuel  should 
be  proportioned  to  the  standing  ch&rges.  Disre- 
garding the  exception,  fuel  is  altogether  a  running 
cost. 

Next  consider  water.  The  fuel  and  water  should 
be  proportional,  but  the  same  formula  may  be  ap- 
plied, and  it  will  be  found  that  the  cost  of  water 
is  proportional  to  the  kilowatt-hours  manufactured, 
and  is  therefore  a  running  cost. 

Next,  oil,  waste  and  packing.  These  items  are 
found  to  vary  more  with  the  number  of  hours  the 
machinery  is  run  than  with  the  work  done  or  the 
output  manufactured.  It  takes  almost  as  much  ot 
these  items  to  run  engines  light  as  heavy,  yet  about 
half  the  expense  of  these  items  is  due  to  extra 
engines  run  at  maximum  or  to  the  length  of  time 
run.  So  one-half  has  been  proportioned  to  stand- 
ing and  one-half  to  running. 

The  removal  of  ashes,  being  proportional  to  the 
coal  burned,  will  be  readily  seen  to  be  a  running 

By  the   same   course   of  reasoning,   labor   in  the 
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station  would  be  placed  under  the  head  of  standing 
charges,  but  as  a  considerable  part  of  the  labor  is 
used  in  handling  coal  and  ashes  and  a  part  in  tlie 
handling  of  oil,  it  has  been  considered  best  to  place 
a  portion  of  it  under  running  charges,  and  in  this 
example  I  have  placed  one-haif  to  running  and  one- 
halt  to  standing. 

Next,  take  the  repair  and  maintenance  of  boilers. 
As  these  repairs  or  expenses  come  irregularly,  the 
formula  cannot  be  applied.  By  watching  ciosely 
the  repairs  it  will  be  seen  that  quite  as  much  ex- 
pense is  caused  by  the  length  of  time  of  use  as  by 
the  output  or  power  delivered.  This  is  also  true 
with  the  repair  of  engines,  steain  piping,  pumps, 
electrical  machinery  and  the  building. 

It  has  been  thought  best  to  divide  these  accounts 
as  follows:  Fuel,  all  to  running  account;  water,  all 
to  running;  oil,  waste  and  packing,  one-half  to  run- 
ning, one-half  to  standing  account;  ashes,  all  to 
running;  labor,  one-half  to  running,  one-half  to 
standing;  renewal  and  repair  of  engines,  one-third 
to  standing,  two-thirds  to  running;  renewal  and 
repair  of  boilers,  one-half  to  standing,  one-half  to 
running;  renewal  and  repair  of  electrical  machinery, 
one-half  to  running,  one-half  to  standing;  renewal 
and  repair  of  tools  and  instruments,  all  to  standing; 
renewal  and  repair  of  piping,  one-half  to  running, 
one-half  to  standing;  incidental  expenses,  all  to 
standing;  renewal  and  repair  of  building,  all  to 
standing. 

These  figures  should  be  made  up  of  a  years 
expenses.  After  they  have  been  proportioned,  the 
total  of  the  running  expenses  should  be  divided 
by  the  total  kilowatt-hours  manufactured.  This  will 
give  the  running  cost  per  kilowatt-hour,  and  this 
cost  will  be  a  constant  factor. 

Under  distributing  expenses,  take  the  repair  and 
maintenance  of  underground  conductors  or  over- 
head lines.  A  careful  examination  of  the  causes  of 
the  expense  of  this  work  will  show  that  they  are 
neither  caused  by  nor  proportional  to  the  output 
or  power  transmitted,  but  are  caused  by  the  break- 
ing down  of  the  insulation,  due  to  the  pressure 
carried  or  by  the  weather,  or  by  poor  workman- 
ship or  faulty  material,  or  by  like  causes.  But 
none  or  almost  none  is  due  to  the  output  trans- 
mitted. This  is  also  true  with  the  meter  account, 
the  tool  and  instrument  account  and  the  inside 
v.iring  account,  so  that  all  these  expenses  are  stand- 
ing expenses. 

All  of  the  general  expense  belongs  to  the  stand- 


The  next  step  is  totaling  of  all  standing  charges. 
This  total  standing  expense  or  charge  is  propor- 
tional to  the  kilowatt  capacity  installed,  and  will 
increase  as  the  size  and  the  capacity  of  the  plant 
are  increased.  For,  as  the  engines,  boilers,  gen- 
erators and  piping  are  increased,  so  will  the  stand- 
ing charges  of  these  accounts  increase,  and  as  the 
number  of  miles  of  underground  or  overhead  lines 


disposal,  whether  we  generate  for  this  customer 
current  from  this  appara.us  for  one  hour  or  for  24 
hours  per  day.  Next,  dividing  $82  by  305  days, 
gives  us  26.9  cents  per  day.  Now,  if  the  consumer 
uses  one  kilowatt  capacity,  his  cost  to  us  would  be 
2G.9  cents,  divided  bj-  the  number  of  hours  used, 
plus  the  running  cost.  For  instance,  for  one  hour's 
use  it  would  be  26.9  plus  one  cent,   or  27.9  cents; 


FIG.    I.       NEW   MILWAUKEE    R.^ILWAV   A.vu    1_  GHTING    STATION. — ELEVATION   OX   ONEIDA    STREET. 


are  increased,  so  are  the  expenses  of  repair  and 
maintenance  increased.  Now,  these  standing  ex- 
penses, being  proportional  to  the  capacity',  shoidd 
be  divided  by  the  kilowatts  installed  at  the  end  of 
the  period  at  which  the  capital  is  taken.  This  gives 
us  the  annual  standing  charge  per  kilowatt  of  capac- 
ity installed,  which,  divided  by  305  days,  gives  the 
cost  per  day  (^305  days  are  taken,  they  being  working 
daj-s;  Sundays  and  holidays  are  excluded). 

In  order  to  applj'  these  principles  and  to  show 
what  a  large  proportion  of  the  total  cost  the  stand- 
ing charges  are,  let  us  take  the  example  referred  to 
before.  We  will  assume  the  icost  of  plant,  sta- 
tion and  lines  to  be  a  capital  cost  of  $500  per 
kilowatt  of  station  capacity  installed.  We  will  as- 
sume the  sum  of  all  the  running  charges  to  be 
one  cent  per  kilowatt-hour.  This  sum  is  derived 
from  the  following  items  mentioned:  All  of  fuel 
and  water;  one-half  of  oil,  waste  and  packing;  all 
of  ashes;  one-half  of  labor  in  station;  two-thirds 
repair  of  engines;  one-half  repair  of  boilers,  elec- 
trical machinery  and  piping. 
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ing  charges.  Whether  the  plant  operates  under 
heavy  or  light  load,  the  organization  of  the  com- 
pany must  be  maintained,  insurance  carried,  taxes 
paid,  and  damages  settled.  The  output  might  be 
doubled  without  increasing  these  e-xpenses  or  might 
be  cut  in  half  without  decreasing  them. 

This  principle  applies  unquestionably  to  the  in- 
terest and  depreciation  charges,  which  are  also 
standing  charges. 


The  standing  charges,  without  going  into  detail, 
are:  Manufacture,  $7  per  kilowatt  capacity  per  an- 
num; distribution.  $3;  general  expense,  $17;  interest 
at  six  per  cent.,  $30;  depreciation  at  five  per  cent., 

525. 

This  gives  us  a  total  standing  cost  of  $82  per 
annum  for  each  kilowatt  capacitv-  we  have  installed, 
or,  in  other  words,  a  cost  to  us  of  $82  per  year  for 
each    kilowatt    capacity    we    keep    at    a    customer's 


for  two  hours*  use  it  would  be  one-half  of  26.9,  or 
13.45,  plus  one  cent,  or  14.45  cents  per  hour. 

Discussion. 

Mr.  Scovil;  The  general  purpose  of  that  paper, 
I  take  it,  is  simply  to  indicate  that  there  is  a  great 
deal  of  business  which  an  electric-light  station 
does  not  properly  want;  that  anybody  who  wants  to 
use  current  on  Saturday  nights  only,  or  for  one  hour 
a  day,  is  better  oft  your  station,  using  ^^'elsbach5; 
and  the  sooner  you  realize  tiiat  fact  the  better  you 
will  be  off.  in  my  judgment — unless  it  incidentally 
leads  to  other  business.  We  have  lately  insiahed  in 
Cleveland  the  practice  of  charging  for  current  on 
the  basis  of  12^/2  cents  per  unit  for  the  first  two 
hours'  use  of  the  demand  which  the  customer  makes 
upon  the  station,  and  after  that  two  hours'  use  we 
sell  hiin  all  the  current  he  wants  for  five  cents.  The 
result  is,  the  more  hours'  use  a  man  makes  of  his 
demand,  the  better  rate  he  gets.  We  are  having 
a  certain  amount  of  '"kicking"  from  certain  people 
who  had  pretty  large  bills,  and  who  under  the  com- 
mercial discount  got  a  large  discount,  and  are  now 
getting  no  discount.  It  is  arousing  a  great  deal  of 
trouble.  But  I  have  learned  that  we  cannot  afford 
to  put  in  machineiy  from  year  to  year  for  the  pur- 
pose of  advertising  somebody's  business  Saturday 
night.  The  more  you  consider  this  subject,  the 
more  will  you  be  convinced  that  a  certain  kind  of 
business  is  an  absolute  loss;  you  don't  want  itl 
That  conclusion  will  be  forced  upon  you;  you  can't 
get  away   from  it. 

You  can  make  current  for,  say,  one  cent — ^you 
will  each  have  to  determine  your  own  running  cost 
— 'out  tliere  is  a  certain  fixed  cost  it  means  to  you. 
and  every  time  you  have  to  increase  your  station  to 
take  care  of  that  for  such  a  customer,  if  he  doesn't 
make  sufficient  use  of  it  for  you  to  get  a  profit  out  of 
it,  you  don't  want  it.  We  have  all  got  to  learn  that 
lesson. 

Mr.  Holmes:  I  realize  the  truthfulness  of  what 
Mr.  Scovil  has  said,  and  of  what  has  been  shown 
in  the  paper,  but  there  is  a  great  deal  in  the  fact 
that  there  is  an  incidental  advantage  in  the  use  of 
the  electric  light.  I  think  last  season  we  put  in 
probably  3.000  lights,  used  largely  on  Saturday 
night  through  the  holidays,  and  it  was  pretty  dis- 
couraging business.  We  had  to  stop  trying  to  put 
in  any  more  business  before  the  winter  was  over. 
The  result  was,  we  had  to  spend  thirty  or  forty 
thousand  dollars. 

I  have  always  been  fighting  that  principle  of  using 
lights  for  window  display;  but  one  of  our  towns- 
men got  the  idea  there  was  lots  of  money  in  elec- 
tric lighting,  and  he  put  in  a  little  plant.  He  thought 
that  his  business  hadn't  been  properly  attended  to. 
He  encouraged  wiring  up  of  w'indow^s  for  nothing. 
We  had  some  customers  we  didn't  want  to  lose,  and 
while  we  didn't  want  any  wiring  for  nothing  we 
took  some  of  that  business;  and  the  more  we  took 
the  more  we  had  to  take.  We  have  learned,  how- 
ever, that  it  has  led  to  a  more  general  use  of  the 
light.  Our  other  business  is  growing  larger,  so  I 
think  in  the  long  run  we  will  come  out  all  right. 

I  would  like  to  ask  if  the  Wright  system  of  meas- 
urement is  adopted  anywhere?  Let  us  have  a 
general  idea  of  it. 

Mr.  Scovil:  The  Wright  system,  as  adopted  in 
Brighton,  is  a  two-rate  system,  and  it  has  been 
adopted  pretty  largely  tliroughout  England,  on  the 

\Continued  on  fa-ge  IjT.] 


September  lo,  1898 

New    Milwaukee    Railway  and    Lighting 
Station. 

Work  is  now  proceeding  on  the  new  power  sta- 
tion of  the  Milwaukee  Electric  Railway  and  Light 
company  on  the  site  at  River  and  Oneida  streets, 
adjoining  the  old  plant  and  having  a  frontage  on 
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compound  condensing  AUis  engines,  arranged  in 
two  groups  of  two  each,  as  shown  by  the  drawings 
Figs.  3  and  4.  The  two  large  engines  are  direct- 
connected  to  railway  generators  and  are  capab'e 
of  developing  about  2,500  horse  power  each.  The 
generator  and  flywheel  are  on  the  main  shaft,  be- 
tween the  high  and  low-pressure  cylinders,  in  each 
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of  30  tons  and  a  span  of  77  feet,  traversing  the  en- 
tire depth  of  the  room.  It  will  be  equipped  with 
three  motors.  The  main  driving  motor  is  specified 
to  have  capacity  sufficient  to  propel  the  crane  and 
,Ioad  on  its  runways  at  a  minimum  speed  of  200  feet 
a  minute.  The  cross-travel  motor  must  carry  the 
load  crosswise  at  a  minimum  speed  of  75  feet  a 
minute,  and  the  lifting  motor  must  be  powerful 
enough  to  hoist  the  maximum  load  of  30  tons  10 
feet  a  minute. 

Lubrication  of  the  engine  and  other  machine  bear- 
ings is  accomplished  by  the  employment  of  the 
gravity  system.  A  small  duplex  oil  pump  forces 
the  oil  from  a  filter  in  the  basement  to  a  reservoir 
in  the  economizer  room.  From  this  elevation  the 
oil  descends  by  gravity  through  pipes  to  the  bear- 
ings. After  use  it  is  returned  to  the  filter  in  the 
basement,  to  be  strained  and  again  sent  on  its  round. 

In  every  direction  the  economies  of  the  modern 
power  station  are  observed.  Returns  of  all  high- 
pressure  steam  drips  will  be  made  to  the  boilers 
by  the  Holly  system.  A  compressed-air  equipment, 
including  a  Westinghcuse  compressor  and  a  receiv- 
ing tank,  will  be  installed  to  supply  compressed  air 
for  blowing  the  dust  from  armatures,  switch  con- 
tacts, etc. 

The  switchboards  are  not  shown  in  the  drawings, 
and  their  location  has  not  been  definitely  decided. 
They  will  be  erected  on  a  gallery  10  or  12  feet  from 
the  floor,  and  there  will  be  three  of  them — one  for  the 
railway  generators  and  feeders,  ano'.her  for  the  in- 
candescent lighting  and  the  third  for  the  arc  circuits. 
The  last-named  board  will  have  10  panels.  The 
boards  will  be  equipped  with  edsewise  instruments. 

It  is  hoped  that  the  plant  will  be  ready  for  opera- 
tion on  or  about  January  1st.  When  completed  the 
station  will  be  a  large,  complete  and  exceptionally 
interesting  one.  The  designing  and  constructing 
engineers  are  Sargent  &  Lundy  of  Chicago. 


Oneida  ST/f£Er 
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-PLAN   OF    BOILER    ROOM    AND    ENGINE   ROOM. 


the  Milwaukee  River.  The  building  has  ground 
dimensions  of  130  by  100  feet  and  is  two  stories 
high.  The  front  or  Oneida  street  elevation  is  shown 
in  Fig.  I,  and  the  river  frontage,  showing  the  stack, 
in  Fig.  2.  Fig.  3  is  a  plan  of  the  first  floor,  con- 
taining the  engine  and  boiler  rooms,  and  Fig.  4 
gives  a  sectional  view  of  the  building  and  machin- 
ery. The  plant  is  an  addition  to  the  existing  equip- 
ment, but  is  designed  as  a  complete  station  for 
generating  current  for  the  company's  railway  feed- 
ers and  electric-light  circuits. 

The  foundations  for  the  building  and  machinery 
rest  on  piles,  which  are  capped  by  a  bed  of  concrete 
from  two  to  three  feet  thick.  The  building  itself 
is  a  skeleton  framework  of  iron  with  large  window 
spaces  and  brick  veneering  for  the  side  walls.  The 
roof  is  of  the  usual  truss  construction  and  is  cov- 
ered with  tiles.  The  main  entrance  is  on  Oneida 
street,  and,  as  some  decorative  embellishment  is 
used,  the  station  presents  a  rather  attractive  appear- 
ance. The  general  arrangement  is  well  sho\yn^  in 
Fig.  4.  The  greater  part  of  the  space  in  the  building 
is  devoted  to  the  plant,  but  on  the  second  floor,  over 
the  engine  room,  there  will  be  the  offices  of  those 
officers  of  the  company  actively  engaged  in  the 
supervision  of  the  station,  store  rooms,  workshops 
and  the  like.  In  the  basement  lockers  and  toilet 
rooms  will  be  provided  for  the  hands  employed 
about  the  plant. 

Coal  will  be  brought  to  the  new  station  by  the. 
river,  and  will  be  unloaded  from  boats  and  trans- 
ferred to  the  coal  bunkers  in  the  upper  level  of  the 
boiler  room  by  steam  shovels.  Coal  conveyors  or 
chutes  will  distribute  the  fuel  from  the  bunkers  to 
the  furnaces  under  the  boilers  by  gravity.  A  com- 
plete outfit  of  ash-handling  machinery  will  also  be 
installed. 

There  will  be  five  water-tube  boilers,  with  18-foot 
tubes  and  a  combined  capacity,  rated  on  the  basis 
adopted  by  the  American  Societv  of  Mechanical 
Engineers,  of  4,000  horse  power.  These  boilers  will 
be  supplied  by  the  Edgemoor  Iron  company  and 
they  will  be  fitted  with  chain-grate  furnaces  made 
by  the  Green  Engineering  company  of  Chicago. 
A  large  Green  economizer,  made  by  the  Fuel  Econ- 
omizer company,  will  be  placed  above  the  boilers. 
This  economizer  will  be  of  sufficient  capacitv  to 
raise  the  feed-wa'er  to  a  temperature  of  .300°.  Two 
Blake  jet  condensers  of  7.000  horse  power  capacity 
each  will  be  ins*alled.  It  is  interes'irg  to  note  that 
these  condensers  are  of  the  same  size  as  those  in 
duty  on  the  crack  German  transatlantic  liner  Wil- 
helm  der  Grosse  and  of  simi'ar  des'en.  The  tht-ee 
boiler  pumps  will  be  of  the  AdmiraUy  type.  They 
will  take  the  water  from  the  hot  well  of  the  con- 
densers and  deliver  it  thrcuo-h  a  clo=ed  heater,  into 
wh'ch  all  the  pumps  and  steam  accessories  will  ex- 
haust, to  the  economizer,  whence  it  will  be  piped 
to  the  boilers. 

The  stack  will  be  of  iron  and  circular  in  shapp. 

It  w'll  extend  200  feet  above  'he  grate  bars  and  will 

be  16  feet  in  diameter  a*  the  too.     It  will  be  self- 

sunporting  and  lined  with  firebrick. 

In  the  engine  room  there  are  four  large  vertical 


case.  The  flywheel  is  20  feet  in  diameter,  and 
weighs  150,000  pounds.  The  generator  is  the  stand- 
ard machine  built  by  the  General  Electric  companj^ 
for  direct  connection.  It  has  a  rated  output  of  1,000 
kilowatts  and  is  wound  for  600  volts. 

The  two  lighting  engines  have  a  maximum  ca- 
pacity of  about  1,600  horse  power  each.  They  are 
both  direct-connected  to  two  General  Electric  di- 
rect-current multipolar  incandescent  dynamos  of  230 
kilowatts  each,  wound  for  an  electromotive  force 
of  125  volts.  There  are  four  of  these  machines, 
and  they  are  supported  on  outboard  bearings  on 
the  engines,  in  the  position  shown  in  the  plan.  Fig. 
3.  In  addition,  these  engines  drive  24  arc  dyna- 
mos by  rope  drives  to  a  line  of  shafting  in  the  base- 


Western  Society  of  Engineers. 

The  announcement  of  the  Western  Society  of 
Engineers  for  the  coming  season  shows  that  ar- 
rangements have  been  made  for  several  papers  on 
electrical  subjects.  Professor  Jackson  will  discuss 
"Electrolytic  Corrosion  of  Underground  Metallic 
Structures"  on  December  7th,  and  "Brakes  for 
Electric  Cars"  will  form  the  subject  of  a  paper 
by  William  G.  Price  on  November  2d.  The  com- 
mittee on  professional  papers  includes  the  follow- 
ing-named gentlemen:  T.  L.  Condron.  chairman; 
general  engineering,  Thomas  Appleton  and  Ira  O. 
Baker:  municipal  engineering,  J.  H.  Spensler  and 
J.  A.  Harman:  mechanical  engineering.  C.  E.  Billin 
and  T.  W.  Snow:  electrical  engineering,  H.  M. 
Brinckerhoff  and  D.  C.  Jackson;  hydraulic  engineer- 
ing, W.G.  Price  and  L.  M.  Mann;  architectural 
engineering,    Dankmar  Adler. 


Pacific  Cable  Needed. 

[From  the  Chicago  Record.  August  24th  ] 

The  flag-raising  exercises  took  place  at  Honolulu 
on  August  I2th,  yet  it  was  not  until  yesterday  that 
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ment,  whence  the  pov/er  is  taken  to  the  arc  machines 
above  by  belts.  The  driving  sheave  of  each  engine 
is  placed  between  the  cylinders,  as  shown  in  Fig.  3. 
It  is  15  feet  in  diameter  and  weighs  70,000  pounds. 
The  shaft  in  the  basement,  is  100  feet  long.  The 
arc  dynamos  above  it  are  arranged  in  six  groups 
of  four  each.  Each  group  is  operated  from  a  clutch 
pulley  on  the  shaft.  The  arc  machines  will  be  loo- 
lighters. 

An  overhead  electric  traveling  crane  will  traverse 
the   engine   room.     It    will    have   a    lifting   capacity 


the  fact  was  made  known  to  the  people  of  the  United 
States.  This  demonstrates  the  necessity  which  ex- 
ists for  a  cable  connecting  Honolulu  with  the  Ameri- 
can continent,  in  order  that  the  government  and 
people  of  this  country  may  keep  in  touch  with 
their  newly  acquired  possessions  in  the  Pacific.  A 
cable,  extending  not  only  to  Honolulu  but  to  the 
Asiatic  coast,  is  one  of  the  .pressing  needs  em- 
phasized by  the  war  and  by  the  annexation  of  the 
Hawaiian  Islands.  Congress  must  give  its  early 
attention  to  this  matter. 
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The  Edison  convention  which  will  be  held  at  the 
Soo  next  week  will  be  an  important  event  among 
the  enthusiastic  band  of  engineers  who  are  engaged 
in  operating  the  70  central-station  plants  of  the 
country  employing  the  Edison  system.  The  prac- 
tical character  of  the  work  of  these  meetings  com- 
mends the  association  to  the  management  of  Edison 
stations.  No  doubt  the  Soo  meeting  will  be  in  keep- 
ing with  the  record  of  the  organization. 


The  American  Street  Railway  association  held  its 
annual  convention  during  the  week  at  Boston,  where 
the  organization  was  formed  in  1882.  It  is  a  much 
more  powerful  force  now  than  the  promoters  antici- 


pated— in  fact  the  business  has  made  such  wonderful 
strides  in  the  intervening  years  that  it  is  hard  to 
realize  that  so  much  has  been  accomplished  in  such 
a  short  period.  There  is  still  much  to  be  done.  The 
association  seems  to  be  equal  to  any  task  imposed 
upon  it,  thanks  to  the  intelligent  and  progressive 
management  that  has  marked  its  career. 


A  New  York  "inventor"  has  patented  an  "elevated 
railway,"  the  distinctive  feature  of  which  is  that 
there  are  two  sets  of  rails,  one  above  the  other,  and 
that  the  cars  are  equipped  with  double  sets  of 
"traction  wheels  secured  respectively  to  their  top  and 
bottom  surfaces,  the  top  set  of  traction  wheels 
adapted  for  engagement  with  the  lower  set  of  rails 
for  suspending  the  car  and  the  lower  set  of  traction 
wheels  adapted  for  engaging  the  upper  set  of  rails,  for 
supporting  the  car,  whereby  the  car  may  be  alter- 
nately supported  upon  the  upper  rails  or  suspended 
from  the  lower  rails,"  according  to  the  language  of 
the  patent.  It  seems  too  bad  that  valuable  time  which 
might  be  utilized  to  advantage  must  be  devoted  to 
consideration  of  such  claims  as  those  presented  in 
the  specification. 


Experienced  street-railway  men  are  divided  in 
opinion  on  the  question  of  the  advisability  of  estab- 
lishing and  maintaining  pleasure  resorts  and  enter- 
tainments on  the  routes  of  street-railway  lines  for 
the  purpose  of  attracting  crowds  and  thus  securing 
patronage  during  the  dull  season.  It  seems  to  be 
the  general  impression  that  when  the  expense  in- 
volved is  slight,  such  an  enterprise  will  prove  ad- 
vantageous, but  where  it  is  necessary  to  make  spe- 
cial provision  to  take  care  of  the  crowds  or  where 
an  increase  in  the  capacity  of  the  plant  is  demanded 
the  enterprise  may  prove  a  source  of  heavy  expense 
without  corresponding  returns.  In  Chicago  there 
are  few  points  of  this  kind.  The  electric  fountan 
at  Lincoln  Park  continues  to  attract  people  from  all 
parts  of  the  city  and  many  visitors  from  other  places, 
but  it  is  noticed  that  the  number  of  riders  of  bicycles 
among  the  spectators  is  increasing  every  week. 
The  summer  gardens  near  the  end  of  the  car  lines 
are  another  source  of  profit  to  the  transportation 
companies.  Probably  the  most  important  move- 
ment in  this  line  is  the  establishment  of  a  casino 
on  the  South  Side.  The  Chicago  City  Railway  com- 
pany will  encourage  the  enterprise  and  lend  it  finan- 
cial support,  more  in  the  nature  of  an  experiment 
than  otherwise,  but  it  will  not  be  identified  in  any 
way  with  the  management  nor  will  it  assume  any 
responsibility. 

The  general  subject  of  street-railway  companies 
supporting  enterprises  of  this  character  was  made  a 
feature  of  the  programme  of  the  American  Street 
Railway  association  convention  at  Boston  I  his  week. 
The  experience  of  other  cities,  as  related  in  the 
discussion,  will  no  doubt  prove  of  absorbing  in- 
terest to  the  Chicago  officials. 


Hard  times  are  forgotten  and  good  feeling  pre- 
vails everywhere.  An  examination  of  the  condition 
of  trade  during  the  month  of  August  justifies  the 
conclusion  that  the  country  has  really  entered  upon 
an  era  of  prosperity  and  that  the  advent  of  cooler 
weather  will  be  marked  by  a  strong  and  steady 
improvement  in  all  lines  of  trade.  Reports  of  the 
commercial  agencies  support  this  view,  and  the 
iron  market  particularly  offers  encouragement.  In 
Bradstreet's  report,  for  instance,  it  is  noted  that 
"The  advent  of  September  finds  fall  trade  appar- 
ently in  full  swing  at  the  West  and  Northwest  and 
more  reported  doing  at  southern  Mississippi  valley 
points  and  in  the  East."  It  is  also  mentioned  that 
"Reports  from  the  iron  and  steel  trade  are  in  a 
high  degree  favorable,  the  tonnage  movement  being 
unprecedentedly  large  and  the  tone  of  prices  firm  at 
the  advances  recently  scored."  The  same  tone  of  en- 
couragement is  apparent  in  Dun's  report.  It  is 
announced  that  the  smallest  number  of  failures 
ever  recorded  in  any  month  for  five  years  was  that 
of  August,  171.  against  191  last  year.  The  clearings 
have  been  the  largest  ever  known  in  August,  and  23 
per  cent,  larger  than  in  1892.  This  enormous  volume 
of  business  in  a  month,  usually  one  of  the  most  in- 
active of  the  year,  is  explained  in  the  following  man- 


ner: "Postponement  during  the  months  of  war  of 
some  contracts  and  purchases  which  have  now  come 
forward  explain  part  of  the  increase,  and  the  strong 
absorption  of  securities  explains  part,  but  there  has 
also  been  a  great  decline  in  the  average  of  prices 
for  all  commodities,  so  that  it  takes  a  much  larger 
volume  of  business  in  tons  or  bushels  to  make  up 
transactions  amounting  to  a  million  more  than  in 
1892.  It  is,  therefore,  strictly  true  that  business  is 
larger  than  in  the  very  best  of  all  past  years,  and 
yet  there  is  every  prospect  of  much  further  in- 
crease." This  is  certainly  an  encouraging  condi- 
tion of  affairs  and  cannot  fail  to  influence  the  elec- 
trical industry  favorably.  Aside  from  these  general 
reports  there  is  evidence  at  hand  that  there  is  a 
marked  revival  in  the  trade.  The  excellent  charac- 
ter of  American  electrical  machinery  has  received 
such  general  recognition  abroad  that  there  is  rea- 
son to  expect  a  much  larger  demand  this  year  than 
ever  before  and  a  constantly  growing  market  for 
American  products. 


Lieutenant  M.  L.  Bristol  of  the  Texas  bel'eves 
that  the  searchlight  and  telephone  have  proved  the 
most  valuable  parts  of  the  elecirical  equipment  of 
modern  battleships  in  the  recent  war  with  Spain. 
In  the  course  of  an  interview  he  expressed  the 
view  that  "electrical  appliances  of  the  modern  war- 
ship and  in  the  various  auxiliaries  of  up-to-date 
warfare  cannot  be  said  to  have  had  a  fair  trial  as 
yet,"  and  he  added:  "Certainly  they  have  not  been 
of  any  great  use  in  either  of  our  big  sea  fights,  al- 
though this  is  not  saying  that  they  might  not  be 
of  the  greatest  importance  under  other  circum- 
stances." 

Concerning  some  of  the  wild  statements  that 
were  attributed  to  "eminent  inventors"  and  others 
equally  eager  for  notoriety,  the  officer  says  that  none 
of  them  were  considered  of  sufficient  importance  to 
deserve  a  trial.  The  experience  gained  with  sub- 
marine mines  was  valuable,  but  it  showed  that  in 
tropical  countries  at  least  they  required  overhaul- 
ing every  month  to  prevent  the  growths  common 
in  those  waters  to  impair  their  usefulness.  One 
statement  of  Lieutenant  Bristol  is  particularly  in- 
teresting.    He  says: 

It  is  a  striking  fact  that  the  carefully  contrived 
range  finders  and  o:her  delicately  poised  appliances 
for  improving  the  accuracy  of  a  ship's  fire  seem  to 
have  been  forgotten  in  the  heat  of  the  conflict.  So 
far  as  I  have  heard,  the  guns  of  the  Oregon  were 
sighted  and  fired  in  the  old-fashioned  way.  I  know 
that  those  of  the  Texas  were,  for  the  simple  reason 
that  our  guns  are  not  fitted  with  range  finders. 
We  used  the  stadime'er  to  determine  the  range  and 
sighted  the  rapid-firers  just  as  used  to  be  done  with 
the  old-style  gun.  And  yet  I  think  that  for  ac- 
curacy of  fire  the  work  of  the  Texas'  gunners  left 
little  to  be  desired.  This,  of  course,  is  not  saying 
that  the  range  finder  is  not  a  most  useful  instru- 
ment, especially  for  long-distance  work,  but  merely 
that  it  was  not  brought  into  play  in  the  Santiago 
fight  nor  in  the  battle  of  Manila,  which  was  fought 
at  even  shorter  range. 

Referring  to  the  use  of  the  searchlight,  particu- 
larly during  the  blockading  of  the  harbor  of  San- 
tiago, Lieutenant  Bristol  says  that  it  would  have 
been  an  impossibility  for  the  Spanish  commander 
to  sneak  out  under  cover  of  darkness,  as  some  of 
his  critics  have  suggested  he  should  have  done. 
'The  electric  searchlight  may  be  put  down  on  the 
list  as  one  of  the  modern  improvements  which  have 
really  a  practical  value  in  war.  The  telephone  is 
another  electrical  contrivance  which  has  proved  of 
effectual  use  in  the  recent  operations.  Its  utilit}', 
like  that  of  the  searchligh',  the  g-eat  value  of  smoke- 
less powder  and  the  effectiveness  of  the  megaphone, 
have  been  demonstrated  in  this  svar  quite  as  unmis- 
takably as  the  force  of  the  big  gun  and  the  destruc- 
tiveness  of  the  secondary  battery.  But  the  wonderful 
new  mine  cables,  boats  running  on  wheels  at  the 
bottom  of  the  ocean,  the  flying  torpedoes  and  the 
current  of  electricity  projected  along  a  column  of 
water,  of  which  we  read  before  the  war,  are  as  much 
in  the  future  as  ever." 

Lieutenant  Bristol  doubtless  voices  the  sentiment 
of  a  majority  of  the  naval  officers,  and  it  may  be 
inferred  from  his  statement  that  he  bel  eves  these 
"wonders"  will  never  materialize.  Many  of  the  plans 
that  have  been  given  widespread  publicity  are  so 
absurd  that  it  is  really  wonderful  that  they  should 
attract  any  serious  consideration. 
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BOSTON     MEETING 

Of  the  American  Street  Railway  Asso- 
ciation. 

[Special  dispatch  to  the  Western  Electrician.] 

Boston,  September  7. — In  many  respects  the 
meeting  of  the  American  Street  Railway  associa- 
tion in  this  city  is  a  noteworthy  gathering.  In 
point  of  attendance  it  is  certainly  the  most  success- 
ful convention  that  has  yet  been  known,  and  it  is  a 
significant  fact  that  every  officer  and  member  of  the 
executive  committee  was  present  at  the  opening 
session  yesterday  morning. 

Boston  extended  a  cordial  greeting  to  the  visitors 
and  the  event  promises  to  be  enjoyable  in  every 
respect.  The  local  street-railway  interests  have  left 
nothing  undone  to  insure  the  comfort  of  the  mem- 
bers during  their  sojourn  in  this  city,  and  the  as- 
sociation officials  have  provided  a  programme  for 
the  meetings  which  will  interest  every  delegate. 

Out-of-town  members  began  to  arrive  on  Mon- 
day, and  soon  there  was  a  fair  representation.  The 
western  contingent,  which  reached  the  city  in  the 
afternoon,  was  warmly  welcomed.  It  proved  a  val- 
uable acquisition  to  the  convention.  Chicago  was 
especially  well  represented.  A  party  of  51,  including 
street-railway  men  and  their  families,  left  Chicago 
Sunday  on  the  Continental  Limited  of  the  Wabash 
system,  in  charge  of  N.  C.  Keeran,  and  arrived  at 
the  destination  on  Monday  afternoon  at  5:50 
o'clock.  This  party  included  the  following-named 
ladies  and  gentlemen: 

D.  A.  Belden.  T.  E.  Mitten. 

E.  R.  Harding.  George  F.  Rooke.     ' 
R.  F.  Carr.                             W.  F.  Carr. 

A.  C.  Heidelberg.  ^V.  T.  Van  Dorn. 
C.  L.  Jones.  \V.  H.  Forsyth. 
CHft  Wise.  C.  E.  Moore. 
George  O.  Nag>.  J.  J.  O'Keefe. 

F.  A.  Lawson.  J.   Miller. 

C.  P.  Wilson.  C.  K.  Knickerbocker. 

D.  H.   Goodrich.  F.  B.  Maccmber. 
W.  P.  Casper.  James  Atkinson. 
J.  Z.  George.  E.  A.  Wurster. 
Charles  J.  Reilly.  H.  T.   Bigelow. 

B.  J.  Jones.  F.  A.  Dolbh. 
James  A.   Brett.  S.  W.  Watkins. 
Maurice  Coster.  George  C.  Bailey. 
Frank  H.  Clark.  Elmer  E.   Hartzell. 
J.  A.  Hanna.  William  Walmsley. 
H.  M.  Sloan.  C.  S.   McMahan. 
F.  R.  Greene.  Frank  L.  Perry. 

W.   S.   Dimmock.  W.   J.    Cooke,    wife   and 

E.  Laird   Keeran.  daughter. 

A.  W.  Soper.  N.  C.  Keeran  and  wife. 

Clement  C.  Smith.  George      Weston       and 

H.  C.   Mackay.  "m^*^. 

Most  of  the  visitors  took  occasion  to  inspect  the 
power  plants  of  the  street-railway  system  and  ride 
through  the  subway.  The  northern  division  of  the 
subway  was  inspected  by  about  200  legislators  and 
other  prominent  men  on  last  Wednesday,  and 
was  opened  to  the  public  on  Saturday,  thus  bringing 
the  whole  of  the  subway  into  use.  The  total  length 
is  about  one  and  one-third  miles  and  the  total 
length  of  single  track  five  miles.  It  has  been  con- 
structed well  within  the  original  appropriation  of 
$7,000,000,  and  forms  the  first  step  in  Boston's  com- 
prehensive rapid-transit  system,  which  includes  a 
tunnel  underneath  the  harbor  to  East  Boston  and 
elevated  lines  connecting  with  the  subway. 

The  convention  building,  in  which  the  exhibition 
of  street-railway  machinery  is  being  held,  came  in 
for  early  attention.  As  usual  the  exhibits  were  not 
arranged  before  the  opening  of  the  convention  and 
everything  was  in  a  turmoil.  Judging  from  the  dis- 
play that  is  already  made  by  several  large  companies 
and  the  preparations  that  other  concerns  have  made, 
the  exhibition  will  be  in  keeping  with  the  im- 
portance of  the  event.  Everything  will  be  com- 
pleted to-night,  and  it  is  probable  that  many  of  the 
exhibitors  will  leave  their  apparatus  in  place  during 
the  Mechanics'  Institute,  which  follows  the  Ameri- 
can Street   Railway  association  meeting. 

When  President  Lang  called  the  convention  to 
order  at  11  o'clock  Tuesday  morning  there  was  a 
large  attendance,  and  several  former  presidents  of 
the  association  occupied  seats  on  the  platform. 
Mayor  Quincy,  on  behalf  of  the  city,  extended  a 
cordial  greeting  to  the  visitors.  President  Lang 
responded  on  behalf  of  the  association.  Speeches 
were  made  by  prominent  members. 

In  the  regular  order  of  business  the  calling  of 
the  roll  and  extending  invitations  to  join  the  as- 
sociation occupied  considerable  time.  The  address 
of  the  president  and  the  reports  of  the  executive 
committee  and  the  secretary  and  treasurer  completed 
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the  order  of  exercises  so  far  as  routine  business  was 
concerned. 

Tfie  first  paper  on  the  programme  was  on  "Com- 
parative Earnings  and  Economy  of  Operation  Be- 
tween Single  and  Double  Truck  Cars  for  City  Use." 
It  was  prepared  by  Richard  McCulloch,  electrical 
engineer  of  the  Cass  Avenue  and  Citizens'  Street 
Railway  companies  of  St.  Louis,  Mo.,  and  was  dis- 
cussed by  John  I.  Beggs  of  Milwaukee. 

At  the  conclusion  of  the  morning  session  the  con- 
vention adjourned  for  the  day.  After  luncheon  a 
trip  to  Concord  and  Lexington  occupied  considera- 
ble time,  and  in  the  evening  there  was  a  reception 
at  the  hall. 

To-day's  meeting  was  devoted  to  the  considera- 
tion of  two  very  interesting  and  able  papers,  both  of 
which  were  discussed  in  all  their  bearings.  The 
first  was  on  "Maintenance  and  Equipment  of  Elec- 
tric Cars^for  Street  Railways,"  by  M.  S.  Hopkins, 
electrician  for  the  Columbus  Street  Railway  com- 
pany of  Columbus,  Ohio,  and  the  other  was  en- 
titled "Carrying  of  United  States  Mail  Matter  on 
Street  Railways,"  and  was  presented  by  W.  S.  Dim- 
mock,  general  superintendent  of  the  Omaha  and 
Council  Bluffs  Railway  and  Bridge  company  of 
Council  Blufifs,  la. 

The  appointment  of  a  committee  on  nomination 
of  officers  and  selection  of  next  place  of  meeting 
concluded  the  second  morning's  session.  The  com- 
mittee was  composed  of  the  following-named  gen- 
tlemen:  W.  W.   Bean,   chairman,   D.   G.   Hamilton, 


admirable   exhibition    hall,    which     is    an     essential 
feature  of  the  annual  meeting. 


A.     B.     DU    PONT,    GENERAL    MANAGER     DETROIT     CITIZENS 
STREET    RAILWAY    COMPANY. 

E.  C.  Foster,  W.  F.  Kelly,  J.  R.  Chapman,  Henry 
C.  Payne  and  O.  H.  Davis.  An  invitation  to  at- 
tend the  New  York  State  Street  Railway  associa- 
tion convention  at  Manhattan  Beach  was  received. 
Invitations  were  also  received  from  Detroit  and  Kan- 
sas City  for  the  next  meeting. 

The  Accountants'  association  is  in  session  here. 
Several  important  papers  have  been  read.  The  or- 
ganization seems  to  be  gaining  influence.      F.  L.  P. 


Detroit  Invites  Street-railway  Men. 

During  the  last  two  years  there  has  been  a  feel- 
ing on  the  part  of  the  street  railway  men  of  the 
West  that  the  convention  of  the  American  Street 
Railway  association  should  be  held  in  a  western 
city,  at  least  west  of  Buffalo.  At  Niagara  Falls 
this  sentiment  was  developed,  but  it  was  found  that 
Boston  had  made  elaborate  arrangements  for  this 
year's  meeting;  and  as  the  birthplace  of  the  organ- 
ization had  never  been  honored  by  the  association 
meeting,  it  was  decided  to  withdraw  all  opposition. 

Now,  however,  there  is  a  revival  of  the  feeling 
that  the  West  should  be  honored.  Detroit,  par- 
ticularly, has  been  anxious  to  secure  the  meeting. 
Several  weeks  ago  representatives  of  the  leading 
m.erchants  of  the  city  communicated  with  Secre- 
tary Penington  on  the  subj  ect,  and  he  advised 
them  of  the  necessary  steps  that  must  be  taken.  Of 
course  it  was  necessary  that  the  Detroit  street-rail- 
way men  should  extend  the  invitation  to  the  con- 
vention, and  the  business  men  backed  up  this 
offer  with  an  urgent  request.  The  manager  of  the 
Detroit  Citizens'  Street  Railway  association  is  A.  B. 
du  Pont,  an  experienced  stree'-railway  man;  who  will 
have  charge  of  the  arrangements  ^liould  the  con- 
vention go  to  Detroit  next  year.    The  city  has  an 


Detroit's  Eieciric  Railways. 

(Special  CurrL-syuiiaeiice  ol  the  VV  thief  u  blccirician.] 

Detroit,  September  7. — The  city  of  Detroit  is 
graaualiy  being  hemmed  in  by  electric  ra.i\\ay5. 
JLines  are,  or  will  be,  bunt  on  every  road 
eiiienng  ihe  city.  Ihe  Detroit,  LaKc  Shde 
and  Mount  Clemens  Railway  company  foimally 
opened  us  hnc  on  Thursday,  bcpieiiiocr  ist.  A 
mutor  car  was  ran  on  the  jcneraon  avenuc  line 
ol  the  Citizens'  Street  KaiKsay  curnpany,  making 
the  trip  to  Mount  Clemens  in  one  nou.  and  3^  m.n- 
ULCS.  ihe  Company  is  running  omy  one  car  at 
present  and  maKes  the  round  trip  in  three  h-urs. 
When  evei\yihnig  is  in  smooth  running  order  the  lime 
will  be  cm  down  an  hour.  Inere  are  10  ca.s  now  oe- 
ing  equipped  wuh  moiors.  By  next  Monday  some 
ol  these  cars  wih  be  in  operation.  Next  summer 
this  line  will  run  through  to  the  St.  clair  rlacs, 
the  fashionable  summer  resort  of  Detroit,  i  he 
total  distance  covered  will  be  about  75  mnes  and 
the  round-trip  rate  will  be  50  ceius.  Tne  road  w.ll 
be  operated  in  conjunction  with  the  boat  lines, 
tickets  from  one  being  good  on  the  other. 

Ihe  Detroit,  Ypsuanti  and  Ann  Aibor  Railway 
company  commencea  using  its  own  power  house 
on  beptember  5th.  The  building  is  at  Dearborn, 
nine  miles  trom  DeLroit.  Work  on  the  structure 
was  delayed  owing  to  the  war,  as  machinery  could 
not  be  secured.  1  he  company  is  now  givmg  a 
half-hour  service  and  the  trip  from  Detroit  to  Ann 
Arbor  is  made  in  two  hours. 

Ihe  Dearborn  company  expects  to  complete  its  line 
to  Dearborn  out  l-orc  street  by  Occooer  1st.  A 
force  of  100  men  is  now  laying  the  track  and  string- 
ing wire. 

Another  desirable  addition  to  the  Detroit  suburban 
eiecLric  Imes  is  the  Detroit,  Pl>niou.h  and  Nor^h- 
viUe  Klectric  Railway  company's  system,  on  which 
cars  will  be  in  operation  in  about  two  weeks.  The 
line  connects  with  the  Detroit,  Ann  Arbor  and  Ypsi- 
lanii  road  at  Wayne  and  runs  north  to  Plymouth 
and  NorLhviile.  The  total  dis.ance  of  the  route  is 
14  miles.  The  managers  of  this  road  claim  that 
the  construction  will  be  first-class  in  every  resptct. 
The  power  plant  will  be  located  at  Plymouth,  and 
will  include  two  125  horse  power  boilers,  two  Dick 
&  Church  engines  and  two  electrical  generators  of 
100  kilowatts  capacity  each.  The  entire  plant  will 
be  in  duplicate.  The  equipment  of  the  new  road 
will  include  four  36-foot  passenger  coaches,  each 
equipped  with  two  35  horse  power  motors  and  the 
usual  number  of  freight,  gravel  and  construction 
cars.  The  grading  of  the  road  was  completed  last 
week.  The  track  and  overhead  equipment  is  already 
on  the  ground. 

The  Grand  River  railway,  which  runs  from  the 
city  limits,  through  Roseville  to  Sand  Hill,  a  dis- 
tance of  nine  miles,  has  been  in  operation  since 
August  15th.  Next  spring  the  road  will  be  ex- 
tended to  Farmington,  a  distance  of  seven  miles, 
and  to  Orchard  Lake,  a  further  distance  of  14  miles. 
At  Orchard  Lake  it  will  connect  with  the  Pontiac 
and  Sylvan  Lake  railway,  and  the  company  will 
then  control  3^  miles  of  track. 

It  is  reported  that  the  Michigan  Central  Railroad 
company  will  build  an  electric  line  from  Detroit 
to  Ann  Arbor  next  spring  to  compete  with  the  De- 
troit and  Ann  Arbor  road.  The  electric  line  has 
taken  away  nearly  all  the  Michigan  Central's  sub- 
urban businesss. 


Metropolitan  '*L"  Improvements. 

Within  a  month,  if  all  goes  well,  express  trains 
will  be  run  on  the  Metropolitan  elevated  railway 
of  Chicago.  By  the  new  order  several  new  trains 
will  be  added  to  the  schedule.  They  will  make 
stops  only  in  the  heart  of  the  city  and  will  be  run 
to  Douglas,  Garfield  and  Humboldt  parks  and  Lo- 
gan square.  Under  the  new  schedule  trains  will  be 
run  si-x  instead  of  eight  minutes  apart.  The  com- 
pany has  just  received  eight  new  motor  cars,  which 
will  be  put  in  the  "express"  train  service.  In  these 
cars  the  motor  compartment  has  been  set  back 
into  the  body  of  the  car,  which  leaves  a  clear  plat- 
form across  the  entire  end  of  the  car.  This  will 
make  it  easier  for  the  loading  and  unloading  of 
passengers. 

At  the  power  house.  Throop  and  Loomis  streets, 
workmen  are  busily  engaged.  The  west  end  of  the 
building  has  been  entirely  torn  out  and  new  founda- 
tions put  in  for  the  new  machinery  made  necessary 
by  the  increasing  of  the  number  of  trains  and  the 
increased  power  necessary  for  the  handling  of  them. 
New  tracks  are  also  being  constructed,  so  that 
trains     can    pass     better   and   with    greater    safety. 

Dickinson  MacAUister,  receiver  for  the  com  any, 
says  that  when  all  of  the  proposed  new  trains  have 
been  put  on  the  Metropolitan  company  w  11  be  run- 
ning about  1,200  trains  every  24  hours.  The  receiver 
was  authorized  to  spend  $146,210  in  making  the  im- 
provements.        

The  Navy  Department,  through  the  Bureau  of 
Yards  and  Docks,  is  invi  ing  sealed  proposals  until 
September  24th  for  installing  an  electric  light  and 
power  plant  at  the  LTnited  States  navy  ya^-d  at  Pensa- 
cola.  Fla.  Specifications  and  blank  forms  of  pro- 
posals will  be  forwarded  upon  appbcation  to  the 
commandant  of  the  navy  yard  at  Pensacola.  or  to 
the  Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  News  from  the  Northwest. 

[From   the   Minneapolis   correspondent  of   the   Western   Elec- 
trician.] 

The  Ke3'Stone  Telephone  company  has  made  a 
proposition  to  Scotland,  S.  IJ.,  to  put  in  an  ex- 
change there. 

The  iimnesota  Central  Telephone  company  has 
completed  connection  with  i\e\v  i'aynesvilie,  Minn. 
A  larmer  named  iJrown  has  enjoined  the  iNorth- 
western  ielepnone  i^xchange  company  near  iNicol- 
let,  Minn.,  Irom  stringing  wires  across  his  larm. 
The  company  had  a  ngnt-ol-way  three  teet  from 
the  rauruaa  track,  but  it  was  impracticaDle,  and 
the  company  proposed  to  cut  across. 

The  iiaruson  iclcpnone  company  of  Deadwood, 
S.  v.,  proteSLcd  before  tne  state  b^ard  of  equa.i.ta- 
tion  on  its  assessment  of  ^125  per  mile  of  poics,  but 
without  avail,  for  the  board  made  no  change. 

The  Harrison  lelephone  companj'  has  put  in  a 
new  switchouard  at  ipeariiSh,  b.  V. 

'I  he  telephone  sysiem  m  fvew  Richmond,  Wis., 
is  compiCcea  and  operating. 

A  police  teiepnone  system  is  in  contemplation 
in  Superior,  Wis. 

The  iMCoilet  county  Telephone  company  has  com- 
pleted itS  lines  from  :3t.  Jfeter,  Minn.,  to  liernaaoite 
and  oJier  points. 

"ihe  iioone  County  Telephone  company  has  com- 
pletea  a  ime  to  Marshalitown,  la. 

The  biDley  County  leiepnone  company  held  its 
annual  meeting  at  .Arlington,  Mmn.,  reccnay.  The 
gross  earniiigs  were  ^S~7- 

ihe  Jnouts  leiephuue  company  will  soon  con- 
nect with  Merrill,   la, 

buperintenaent  Brooks  of  the  .'American  Tele- 
phone and  ieiegraph  company  of  Chicago  was  a 
visitor  in  St.  Cioud,  xNiinn.,  recently. 

The  \Visconsin  leiepnone  ct^mi^any  has  its  new 
excflange  omce  in  Knineiander,  Wis.,  in  opera- 
tion. 

The  Jefferson  Countj'  Telephone  company  will 
extend  its  wires  to  Brighton,  la. 

The  U aterman-Slaugn.er  lelephone  company  has 
leacned  Bussey,  la.,  from  the  souJi,  and  tne  Knox- 
viile  Kiectric  company  from  the  north. 

A  central  exchange  wih  be  established  in  South 
Ottumw'a,  la.,  wiTi  itx)  instruments. 

The  Iowa  Telephone  company  is  about  to  mod- 
ernize its  exchange  in  Sioux  City,  la.,  at  a  cost 
of  $50,ocx>. 

Ihe  telephone  company  in  Duluth,  Minn.,  was 
recently  given  permission  to  erect  telephone  poles 
along  First  street  from  Ninth  to  Firteenth  avenue. 
Citizens  protested  vigorously  and  the  permit  was 
revoked.  'Ihere  is  a  strong  suspicion  that  the  com- 
pany IS  trj'ing  to  strengtnen  its  position  for  hold- 
ing on  after  the  expiration  of  its  franchise,  which 
occurs  in  eight  months. 

The  Rockj-  Mountain  Bell  Telephone  company- 
is  working  on  its  line  to  Wallace,  Idaho,  and  ex- 
pects to  have  it  completed  in  October. 

W.  J.  Bell,  manager  of  the  Baraboo  Telephone 
company  of  Baraboo,  Wis.,  is  nursing  two  broken 
ribs  and  numerous  other  bruises  as  a  result  of  his 
horse  disturbing  a  hornet's  nest.  The  animal  then 
ran  away,  and  as  Mr.  Bell  was  not  looking  for  any 
such  demonstration,  he  was  unprepared  and  fell 
out  of  the  vehicle  backward.  He  has  been  struck 
by  lightning,  fallen  from  high  poles  and  had  several 
other  severe  accidents. 

The  \ernon  and  .Nelson  Telephone  company  has 
completed  its  lines  between  Spokane,  Wash.,  and 
Greenwood  City,  B.  C. 

The  Inland  Telephone  company  is  building  a 
line  into  Colville,  \\  ash.,  and  is  preparing  to  estab- 
lish an  exchange,  without  having  a  franchise. 

The  assembly  in  St.  Paul  has  granted  the  Mis- 
sissippi Valley  Telephone  company  the  right  to  con- 
struct wire  conduits  on  Central  avenue  and  on  St. 
Peter  street,  and  to  erect  poles  and  w-ires  on  Cen- 
tral, Fairview,  Prior,  Cleveland  and  St.  Anthony 
avenues. 

The  Midland  Telephone  company,  which  was  in- 
corporated recently  at  Worthington,  Minn.,  will 
construct  lines  between  Ellsworth,  Adrian,  St.  Kil- 
ian  and  Worthington. 

The  Nicollet  Count}'  Telephone  company  of  St. 
Peter,  Minn.,  has  completed  its  lines  to  Traverse. 
Lake  Prairie,  New  Sweden,  Korseland,  Bemadotte 
and  Winthrop.  " 

Traer,  la.,  now  has  connection  by  telephone  with 
Dinsdale,  Reinbeck  and  Dysart,  la. 

Wayland  and  Winfield,  la.,  now  have  connection 
with  Mount  Pleasant. 

The  Iowa  Telephone  compani'  has  removed  its 
central  office  in  Keokuk,  la.,  to  new  quarters. 

Some  farmers  between  Grand  Forks,  N.  D.,  and 
Fisher,  Minn.,  refused  the  offer  of  the  Nonhwestern 
Telephone  E-xchange  company  of  $50  per  acre  for 
a  light-of-waj-.  The  board  of  appraisers  decided 
the  damage  to  be  but  $35. 

The  Iowa  Telephone  company  is  rebuilding  its 
line  from  Carroll,  la.,  to  Logan. 

W.  S.  Murray,  manager  of  the  Rockj'  Mountain 
Bell  Telephone  company,  at  Salt  Lake,  Utah,  pur- 
chased the  telephone  exchange  of  the  Electric  City 
Telephone  company  at  Great  Falls.  Mont.,  last 
March.  As  the  terms  of  the  franchise  made  it  im- 
possible for  the  company  to  sell  out  to  a  competi  or, 
e.xcept  with  the  permission  of  the  council,  the  pur- 
chaser  has    applied   for    the    required    permission. 


There  is  a  suit  pending  in  court  on  the  part  of  some 
of  the  stockholders  to  set  aside  the  purchase.  The 
council  IS  inclined  to  take  no  action  unal  ihe  matter 
is  out  of  the  courts,  and  the  piea  of  the  Rocky  Moim- 
tain  company  that  it  would  erect  a  large  buuding 
in  Great  I'alis  if  given  permission  made  no  impres- 
sion. 

Ihe  Watterman  Telephone  company  o£  Ottumwa, 
la.,  has  compled  a  Ime  irom  Hiteman  to  Marysvihe. 
The   Iowa    lelephone    company    has    completed 
connection  with  Auuand  and  uradgate,  la. 

Forest  hres  destro^'ea  three  miles  of  the  telephone 

line  between  bpokane,   Wasn.,  and  Itepubnc,  B.   C. 

Jones  Hz  Winier  of  St  Jraui  secured  the  contract 

to  install  the  telephone  exchange  lur  the  r  on  D„dge 

Teiepnone  company  of  l-ort  Uodge,  la. 

The  Iowa  leiepnone  company  nas  been  granted 
a  franchise  at  W  a^hta,  la. 

Ihe  Mutual  lelepuone  company  of  Indianola,  la., 
has  over  100  suDscnbers  and  has  been  compelled 
to  enlarge  its  switchDciard. 

The  Minnesota  Central  Telephone  companj^s 
wires  have  reached  Bunalo,  Minn. 

The  new  teiepnone  e.xcuauge  at  Worthington, 
Minn.,  has  been  opened  with  100  instruments  in 
use. 

The  Badger  State  Long-distance  Telephone  com- 
pany has  completed  its  lines  from  Baraboo,  Wis., 
to   Kilbourn,  14  miles. 

The  In-city  leiepnone  company  at  Clinton,  la., 
has  put  in  a  ooo-drop  switchboard. 

The  Wisconsin  leiephone  company  will  have  its 
exchange  in  Kliinelanaer,  \V  is.,  in  operation  at  an 
early  nay.  Charles  Chaiee  and  others  have  been 
granted  a  franchise  for  an  independent  telephone 
exchange  in   the  same  town. 

A  telephone  exchange  will  be  established  at  Hills- 
boro,  i\.  U.,  for  the  tlillsboro,  Duane,  Caleaonia 
and  Shelly  telephone  Une. 

.\  new  telephone  company  is  seeking  a  franchise 
at  Le  Mars,  la. 

The  telephone  company  at  St.  James,  Minn.,  has 
nearly  100  instruments  in  use  in  that  town. 

The  Midland  Telephone  company  has  connected 
with  Oakes,  N.  D.;  Frederick,  S.  D.,  will  be  con- 
nected with,  and  from  there  the  Twin  Cities  will 
be  reached  over  the  Dakota  Central  and  Minnesota 
Central  Telephone  companies'  wires. 


Telephony  Al?road. 

The  telephone  sen'ice  of  Cape  Colony,  which  is 
under  the  control  of  the  colon.al  government,  com- 
prises 1,535  instruments  in  use,  and  the  revenue 
for  1897  amounted  to  866,137.22.  There  are  869  m.les 
of  wire.  In  the  course  of  the  next  few  months  the 
underground  cable  system  in  Cape  Town  will  be 
completed  and  exchanges  established  in  the  suburbs. 

At  the  present  time  seven  exchanges  in  the  colony 
work  on  the  single-wire  sj'stem,  but  arrangements 
are  being  made  to  have  all  lines  duplicated,  and  in 
future  no  exchange  will  be  established  except  on 
the  metallic-circuit  system.  The  last  report  showed 
that  there  were  780  subscribers  ser\'ed  by  this 
sj-stem. 

Telephonic  communication  between  Moscow  and 
St.  Petersburg  is  likely  this  year  to  become  an  ac- 
complished fact  The  project  is  under  the  control 
of  the  Imperial  Telegraph  Department,  and  the 
stations  will  be  at  the  chief  telegraph  office  in  either 
capital.  As  the  average  speed  of  ordinary  tele- 
grams between  Moscow  and  St.  Petersburg,  a  dis- 
tance of  400  miles,  is  about  10  or  12  hours,  the 
telephone  shotdd  prove  a  great  boon  to  business 
men,  who,  in  case  of  urgenc}',  are  now  obliged  to 
pay  three  times  the  ordinarj-  tariff  to  get  their  tele- 
grams through  as  "'special"  messages. 


Recent  telephone  statistics  have  been  gathered 
in  the  German  empire,  for  Prussia,  to  October, 
1897,  for  Wiirttemberg  to  -April,  1897,  for  Ba- 
varia to  Januaiy,  1S97.  The  general  aspect  is 
certainly  satisfactory,  as  a  few  numbers  referring 
to  1897  and  1S9+  (in  parentheses)  will  sufficiently 
indicate.  There  were  632  (461)  towns  or  places, 
with  164,681  (110,894)  telephone  stations  and  240,- 
127  (154,435)  kilometers  of  lines,  on  which  1,440,657 
(1,078,865)  conversations  took  place  daily.  The 
long-distance  lines  had  a  length  of  90,512  (48,627) 
kilometers,  and  191. 8S4  (129,256)  conversations 
passed  over  them.  Particular  notice  is  called  to 
the  strong  increase  in  local  telephone  lines  and  the 
business  done  on  them,  which  mainly  affects  smaller 
towns,  and,  further,  in  the  long-distance  connec- 
tion. The  longest  of  these  is  the  Memel-Berlin 
Une,  1,012  kilometers  (625  miles)  in  lengtli,  which 
was  used  134  times  daily.  The  Berlin-Budapest 
line  is  only  very  little  shorter,  969  kilometers;  Ber- 
lin-Vienna and  Berlin-iliinich  is  600  miles.  The 
record  shews  that  450  new  interurban  lines  are  now 
being  erected.  There  was  last  year  one  telephone 
station  for  ever>'  318  inhabitants;  Fraukfort-on-the- 
Main  had  one  for  45  inhabitants,  Berlin  and 
Hamburg  one  for  46.  Frankfort-Mannheim  is  now 
putting  up  the  fifth  metallic  loop  line.  The  farmer 
has  little  need  for  urgent  communications.  In  vast 
tracts  of  the  north  and  east,  and  also  of  Bavaria, 
the  telephone  still  seems  to  be  unknown. 


The  Long-distance  Telephone. 

(From  the  Railroad  Gazette.] 

The  use  of  the  long-distance  telephone  has  di- 
minished passenger  travel  on  the  railroads.  The 
extent  of  the  loss  suffered  by  the  railroads  is  not 
very  well  known,  and  the  importance  of  it  is  not 
admitted  by  all;  but  the  newspapers  have  now  and 
then  given  certain  definite  statements  from  well- 
informed  men,  like  that  published  in  the  Raih-oad 
Gazette  two  weeks  ago,  and  there  can  be  no  ques- 
tion that  the  value  of  the  telephone  is  increasingly 
appreciated.  Another  bit  of  significant  evidence,  re- 
ported to  us  on  good  authority,  is  the  statement  of 
a  railroad  officer  that  the  business  of  one  of  the 
limited  trains  between  New  York  and  Chicago  has 
been  practically  ruined  by  the  telephone.  This 
comes  from  the  chief  executive  officer  of  'one  of 
the  lines  interested,"  and  as  there  are  only  four  or 
five  roads  interested  in  these  trains  the  reader  can 
perhaps  guess  where  the  statement   comes  from. 

This  result  is  not  ver>'  surprising.  One  of  the 
definite  objects  had  in  view  in  putting  on  25-hour 
trams  between  New  York  and  Chicago  was  the  ac- 
commodation of  brokers  and  businesss  men  of  Chi- 
cago and  the  Northwest,  who  demanded  quick  time 
Iheir  trips  to  New  York  were  taken  on  occasions 
of  utmost  importance,  when  a  little  time  meant 
thousands  of  dollars.  By  means  of  the  "limited" 
the  broker  or  business  man  was  taken  to  New  York 
in  the  quickest  possible  way.  He  talked  as  fast  as 
he  rode  and  made  an  equally  quick  return  to 
Chicago.  The  business  man  was  willing  to  pav 
the  price  assessed  for  this  development  in  raoid 
transit 

The  patronage  of  people  whose  time  was  less 
valuable  to  them  was  not  e-xpected  to  contribute 
much  to  the  income  of  these  trains,  so  that  their 
whole  dependence  was  expected  to  be,  and  was  on 
two  classes:  the  business  men  afjresaid  and  pl'.as- 
ure  travelers  to  whom  a  few  dollars  extra  was  not 
a  noticeable  item.  Then  came  the  introduction  of 
the  long-distance  telephone.  People  at  first  \reTe 
u  "'  J°  realizing  its  benefits.  Slowlv  but  surely 
they  have,  however,  came  to  appreciate  its  signifi- 
cance. A  broker  or  grain  dealer  in  Chicago  has  in 
mmd  a  "big  deal;"  he  telegraphs  to  New  York  ask- 
ing for  certain  information  and  adds:  "Call  me  up 
by  long-distance  telephone  and  give  me  your  an- 
swer. The  result  is  that  for  15  or  20  dollars  a  talk 
IS  held  with  the  New  York  man.  Having  received  the 
telegram  he  has  had  an  opportunitv  to  concentrate 
his  expressions  to  the  shortest  possible  statements - 
he  has  even  jotted  them  down,  and  at  the  proper 
time  calls  up  his  man  and  transacts  his  business. 
So  It  is  done  every  day. 

The  railroad  presicient  quoted  said  that  in  the 
past  he  had  found  it  necessan'  to  spend  about  20 
days  of  each  month  on  the  road,  leaving  but  10 
days  of  his  time  at  his  ofiice.  But  now,  by  aid  of 
the  long-distance  telephone,  he  has  reversed  mat- 
ters; but  10  days  are  required  on  the  road,  giving 
him  20  days  in  the  office.  Half  a  dozen  grain  men 
who  had  been  in  ihe  habit  of  making  frequent  trips 
between  Chicago  and  New  York  said  that  for 
three  or  four  dollars  they  could  now  transact  busi- 
ness which  formerly  required  a  three-day  trip. 

Extensions  and  Improvements. 

It  is  reported  that  there  are  46  telephone  exchanges 
in  Guatemala,  Central  .America,  and  that  the  busi- 
ness is  improving. 

Workmen  are  engaged  in  the  construction  of  tlie 
new  telephone  line  from  Usal,  Mendocino  Countv. 
to  Eureka,  Humboldt  County,  Cal. 

The  directors  of  the  Canadian  Bell  Telephone 
company  have  decided  to  increase  the  capital  of  the 
company  from  $3,168,000  to  $3,900,000. 

T.  F.  Moore  &  Co.  have  secured  a  contract  to 
construct  a  telephone  line  from  Amarillo,  Texas,  to 
Roswell,  New  Me.xico,  a  distance  of  205  miles. 

The  telephone  company  is  staking  off  the  new 
line  between  Fullerton  and  Placentia  and  the  town- 
exchange  lines,  says  the  Los  .Angeles  Herald. 

The  .American  Telegiaph  and  Telephone  company 
has  been  incorporated  at  Little  Rock,  Ark.,  to  con- 
nect Little  Rock  and  Memphis,  Tenn.,  by  telephone. 

The  Southern  Bell  Telephone  and  Telegraph  com- 
pany contemplates  making  extensive  improvements 
to  its  system  at  a  cost  of  about  §30,000  at  Columbus 
Ga. 

A  charter  has  been  granted  by  the  City  Council 
of  Live  Oak,  Fla.,  to  Dr.  Boanvright  and  associates 
for  the  erection,  equipment  and  operation  of  a  tele- 
phone S3'stem. 

The  Franklin-  Count}-  Telephone  and  Telegraph 
company  has  been  organized  at  Chambersburg. 
Pa.,  with  a  capital  of  $40,000.  .A  long-distance 
telephone  line  will  be  built 

The  Roby  (Texas)  and  Sweetwater  telephone  sys- 
tem has  been  purchased  by  Hughey,  Green  &  Mc- 
Crea,  who  will  at  once  extend  it  to  a  connection 
with  .Abilene  and  other  points. 

Clifford  H.  Strong.  Gray  Carroll  and  Thomas  S. 
Busbee  are  among  the  incorporators  of  the  Ameri- 
can Telegraph  and  Telephone  company,  incorporated 
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at  Little  Rock,  Ark.,  recently  with  a  capital  stock  of 
$10,000. 

The  Mountain  Home  and  West  Plains  Telephone 
company  has  been  incorporated  with  a  capital  stock 
of  $5,000  to  construct  a  telephone  system  from 
Mountain   Home   to   West  Plains,   Mo. 

The  Monmouth  (Maine)  Telephone  company  lias 
been  incorporated  to  operate  telephone  Unes.  Ihe 
capital  stock  is  $10,000.  The  officers  are  president, 
J.  H.  Gilman,  an  treasurer.  H.  M.  Blake. 

The  City  Council  of  St.  Thomas,  Ont,  has  granted 
a  charter  to  the  People's  Telephone  company,  capi- 
tal $60,000,  to  construct  a  telephone  system  in  that 
city.    The  president  is  Joseph  Mickleborough. 

Work  of  construction  has  been  commenced  on  the 
new  telephone  line  in  Gila  Valley.  In  adduion  to 
connecting  the  towns  in  the  Gila  Valley,  the  company 
will  build  from  SolomonviUe,  Arizona,  to  Clifton. 

T  D  Kelly,  a  lineman  employed  by  the  Bell  Tele- 
phone'company  at  Peterboro,  Ont.,  came  into  con- 
tact with  a  live  electric  power-transmission  wire  and 
a  grounded  telephone  wire,  and  was  instantly  killed. 

The  Union  Suburban  Telephone  and  Telegraph 
company  has  been  incorporated  at  Columbus,  O., 
with  a  capi.al  of  $i,ooo,oco.  The  company  will  con- 
struct telegraph  and  telephone  lines  from  Sandusky 
to  PainesviUe,  and  branch  lines  throughout  the 
state. 

The  Central-Liberty  Telephone  company  has  been 
incorporated,  with  T.  N.  Hunter  president  and  gen- 
eral manager,  and  H.  L.  Clayton  secretary  and 
treasurer,  for  the  purpose  of  constructing  a  tele- 
phone system  from  Central  to  Liberty,  in  Pickens 
County,  S-  C. 

The  Bell  Telephone  company  of  London,  Ont., 
has  responded  to  the  challenge  of  the  People  s  Tele- 
phone company,  and  lowered  its  rates.  Telephones 
in  residences  have  been  reduced  from  $25  and  $3° 
to  $20  a  year,  unlimited,  and  for  doctors  and  den- 
tists' offices  from  $35  to  $25. 

A  correspondent  of  the  English  publication.  Echo, 
imparts  the  information  to  tlie  readers  of  that  jour- 
nalistic wonder  that  the  telephone  will  produce 
more  insanity  than  anything  else  that  was  ever  in- 
vented, "from  the  small  doses  of  electricity  contin- 
ually shot  into  the  brains  of  those  who  use  it. 

It  is  suggested  that  if  a  small  piece  of  paper  be 
placed  between  the  hammer  and  the  bell  of  a  tele- 
phone cail  It  will  be  held  there  if  the  bell  is  not 
fung,  but  will  drop  out  if  it  is,  and  that  a  person 
who  has  been  absent  from  his  office  can  in  tliis  way 
tell  whether  the  bell  has  been  rung  during  his  ab- 
sence. 

T  W  Hill,  president,  and  H.  E.  Teachout,  sec- 
retary of  the  Mutual  Telephone  company  of  Ues 
Moines,  placed  an  order  with  the  Sterling  Electric 
campany  of  Chicago  recently  for  a  2,000-drop  metal- 
lic circuit  board.  The  managers  of  the  Plymouth 
Telephone  company  have  contracted  with  the  bter- 
ling  company  to  replace  the  old  apparatus  with 
two  sections  of  standard  metallic  board  of  the  Bell 
type. 

Private  branch  telephone  exchanges  are  now  m 
use  by  18  different  railroads  in  the  United  b.ates. 
and  the  officers  of  the  American  telephone  and 
Telegraph  company  state  that  negotiations  are 
pending  with  several  other  companies.  The  rail- 
road using  and  managing  the  exchange  employs  the 
operators,  but  the  care  and  maintenance  of  the  wires 
and  apparatus  are  in  the  hands  of  the  telephone 
company,  from  which  the  property  and  rights  are 
leased  In  all  of  these  exchanges  every  instrument 
is  suitable  for  long-distance  communication  and 
every  one  is  connected  by  a  metallic  circuit,  ihe 
number  of  exchanges  established  on  these  18  rail- 
roads is  31,  of  which  14  are  in  Chicago,  three  on 
the  Chicago,  Burlington  and  Quincy;  two  on  the 
Chicago,  Rock  Island  and  Pacific,  and  one  each  on 
other  prominent  roads.  The  Pennsylvania  railroad 
has  leased  wires  for  telephone  connection  between 
New  York  and  Pittsburg.  There  are  exchanges 
at  New  York,  Jersey  City,  Philadelphia,  Washing- 
ton, Harrisburg,  Altoona  and  Pittsburg. 

The  farmers  of  Allegan  County,  Michigan,  have 
an  exchange  of  their  own,  which  they  maintain  by 
annual  assessments,  amounting  to  about  $10  each. 
The  line  runs  from  Holland,  through  Saugatuck, 
Ganges,  Douglass  and  Fennville  to  South  Haven, 
and  it  is  used  chiefly  during  the  fruit  season  to 
facilitate  the  handling  of  berries  and  peaches.  About 
130  farmers  and  fruit  growers  built  the  line  and 
receive  the  service.  Every  township  in  Oceana 
County  has  telephone  connections  with  Hart,  the 
county  seat,  and  this  system  also  is  essentially  a 
farmers'  exchange,  and  is  owned  and  maintained 
chiefly  by  the  farmers  and  fruit  growers,  ihe 
Oceana  County  system,  like  the  Allegan  County 
fruit  growers'  line,  is  being  connected  with  a  state 
exchange,  and  now  the  peach  season  is  fairly  open 
the  farmers  in  both  sections  will  be  in  easy  talk- 
ing range  of  the  commission  and  railroad  men  and 
the  steamboat  men  at  the  lake  ports.  Gratiot  County 
has  another  farmers'  exchange  which,  wuh  I  haca 
as  the  center,  has  connections  with  every  township 
and  many  farmers.  The  system  gives  free  service 
throughout  the  county  to  its  subscribers,  and  will 
soon  be  connected  with  the  outer  world.     Farmers 


WESTERN  ELECTRICIAN. 

living  near  the  cities  arc  having  the  telephone  wires 
extended  out  to  them,  though  the  movement  is 
still  in  its  infancy.  The  Citizens'  Exchange  in 
Grand  Rapids  has  about  a  dozen  farmers  on  its  list. 
The  first  country  telephone  line  was  built  out  .a 
mile  west  of  town.  With  direct  connection  with 
town,  the  farmer  who  subscribed  for  this  instru- 
ment, could  sell  his  stuff  in  advance,  arrange  for  his 
deliveries,  and  easily  keep  his  finger  on  market 
conditions.  It  gave  him  an  advantage  over  the 
other  farmers,  and  it  did  not  take  his  neighbors 
long  to  find  it  out.  The  line  now  runs  out  about 
five  miles,  and  all  the  substantial  farmers  along  the 
line  have  hitched  on.  The  farmers  north  and  north- 
east of  the  city  are  clamoring  for  connection,  and 
in  another  year  they  will  probably  be  accommo- 
dated. The  lettuce  growers  just  south  of  the  city 
all  have  connections,  but  they  are  so  close  to  the 
city  that  they  are  hardly  called  farmers. 

The  Lee  County  Telephone  company  has  just 
completed  its  system  by  putting  in  a  line  from 
Steward  to  Lee  and  from  Lee  to  Pawpaw,  which 
furnishes  a  complete  circuit  of  Lee  County,  111., 
and  provides  against  any  place  on  the  line  being 
deprived  of  service.  The  system  includes  14  ex- 
changes at  the  following-named  points:  Dixon, 
Eldena,  Amboy,  Harmon,  Shaw,  Sublette,  West 
Brooklyn,  Lee  Center,  Compton,  Pawpaw,  Lee, 
Steward,  Ashton  and  Franklin  Grove.  Toll  sta- 
tions have  been  established  at  Grand  Detour,  Na- 
chusa,  Walton,  Gap  Grove,  Prairieville  and  Flagg, 
and  on  the  lines  between  exchanges,  makipg  a  total 
of  nearly  450  telephones  in  the  county.  The  com- 
pany gives  subscribers  free  connection  with  Ro- 
chelle,  which  has  125  telephones;  all  of  Whiteside 
County,  with  over  200  telephones,  and  charges  only 
a  lo-cent  cross-country  toll  with  the  Tri-city  com- 
pany of  Fulton,  Lyons  and  Clinton,  la.,  which  has 
over  500  subscribers;  also  with   Chadwick,   Carroll 
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Some  of  the  claims  made  by  the  Victor  company 
lor  this  board  are  economy  of  maintenance,  simplic- 
ity of  construction,  ease  and  rapidity  of  operation; 
also  the  ease  with  which  one  can  obtain  access  to 
any  part  of  the  board  for  any  needed  repairs  of 
adjustment  of  construction.  So  simple  is  this 
board  in  construction  that  it  will  require  practically 
no  attention. 

The  company's  plant  is  fully  equipped  with  the 
latest  machinery  for  the  manufacturing  of  central- 
station  supplies  and  telephone  apparatus.  The 
company  prides  itself  in  the  skilled  labor  which  it 
employs,  having  no  child  labor  in  its  factory;  the 
result  of  this  policy  is  first-class  work  at  all  times. 

The  long-distance  telephones  manufactured  by 
this  company  are  all  equipped  with  iong-disiancc 
arm  transmitters  and  double-pole  receivers.  The 
mouthpieces,  receiver  cases  and  the  like  are  made  of 
hard  rubber  and  not  fiber,  as  is  of.en  the  case. 

The  company  extends  a  cordial  invitation  to 
prospective  buyers  to  inquire  about  any  apparatus 
they  may  want  and  to  visit  the  plant  for  the  per- 
sonal inspection  of  the  Victor  products. 


VICTOR    TELEPHONE    SWITCHBOARD 

County  and  Mendota,  La  Salle  County.  Connection 
will  soon  be  made  with  Creston,  Malta,  DeKalb  and 
Sycamore  in  DeKalb  County. 


Victor  Telephone  Manufacturing  Com- 
pany's Apparatus. 

The  Victor  Telephone  Manufacturing  company  of 
166-174  South  Clinton  street,  Chicago,  is  certainly 
a  factor  in  the  independent  field.  Since  establishing 
itself,  within  the  last  six  weeks,  it  has  secured  some 
fine  orders  for  both  telephones  and  switchboards. 
If  what  the  company  has  done  in  this  short  time 
is  any  criterion,  it  will  only  be  a  question  of  a  few 
months  before  its  apparatus  will  be  installed  largely 
throughout  the  United  States. 

The  illustration  shows  a  300-number  switchboard 
installed  by  the  Victor  company  in  the  plant  of  the 
Cicero  Telephone  company  of  Austin,  near  Chi- 
cago. This  fine  plant  has  grown  from  80  sub- 
scribers to  300,  who  are  given  a  rapid  and  efficient 
service  in  competition  with  the  Bell  company.  The 
switchboard  shown,  while  not  the  five-jack  and 
drop  type,  the  latest  Victor  pattern,  is  reliable. 
The  Victor  people  take  especial  pride  in  this  plant, 
as  the  board  shown  has  displaced  another  make 
and  was  selected  by  the  experts  of  the  Cicero  com- 
pany after  a  thorough  inspection  of  the  other  boards 
manufactured  in  the  independent  field. 

The  new  self-contained,  invisibly  wired  five-jack 
and  drop  switchboard  of  the  Victor  company  is 
now  in  the  course  of  construction,  and  within  60 
days  there  will  be  a  large  number  of  plants  equipped 
with  this  board,  as  the  Victor  people  have  orders 
on  their  books  for  the  equipment  of  several  plants 
with  boards  ranging  in  sizes  of  100  to  500  drops. 
This  company  takes  special  pride  in  the  work- 
manship, material  and  character  of  the  finish  of  its 
apparatus,  the  production  of  which  is  under  the 
direct   supervision    of    skillful    telephone    engineers. 


The  Telephone  in  the  Klondike. 

Several  months  ago  the  Western  Electrician  an- 
nounced the  establishment  of  teiephonic  communi- 
cation in  the  Klondike.  The  goid  seekers  appre- 
ciated the  service  and  the  system  has  been  coiisid- 
erably  extended  since  then.  The  y  ukon  Mid.iight 
Sun  of  July  iiih  contains  the  ioiiowing  note:  "ti.  I. 
Jensen,  manager  of  the  Yukon  Pioneer  Telephone 
company,  reports  the  line  finished  Irom  the  centrals 
in  Dawson  and  Klondike  City  to  the  Forks.  This 
is  quick  work  and  will  fill  a  much  needed  want  m 
the  community.  The  centrals  are  located  at  the 
Dominion  saloon,  Dawson,  and  at  Tom  O'Brien  s 
store  in  Klondike  City."  The  Sun  is  a  weekly  of 
12  small  pages,  and  the  subscription  price  is  $15 
a  year,  $8  for  si.x  months,  $5  for  three  months,  or 
50  cents  a  single  copy,  "invariably  in  advance."  If 
the  telephone  rates  are  proportionately  high  the 
service  must  prove  profitable. 


COMMUNICATION. 


Installacion  of  Lightning  Arresters. 

To  the  Editor  of  the  Western  Eleci.ric.an: 

Allow  me  to  say  a  few  words  relative  to  the  in- 
stalladon  of  lightning  arresters.  I  have  had  consid- 
erable experience  with  this  class  of  worK,  and  I 
have  noticed  several  improper  methods,  which  may 
be  avoided  without  dithcuity. 

For  one  thing,  it  is  always  well  to  follow  the  di- 
rections given  by  the  manufacturer.  All  eleciric- 
railway  and  light  companies  employ  men  classed  as 
linemen  or  electricians,  who  are  entrusted  wi^h  the 
installation  of  the  various  instruments  or  devices 
which  are  purchased  for  their  plants.  It  is  often 
the  case  that  these  men  trust  to  their  own  judgment 
rather  than  to  the  judgment  of  the  manufaciurer 
and  install  the  apparatus  in  accordance  with  their 
own  ideas.  This  is  a  mistake.  It  is  not  that  these 
men  are  not  well  versed  in  their  business;  they  are 
often  in  possession  of  vaiUable  information  gleaned 
from  their  own  practical  experience;  but  it  is  al- 
ways better  to  carry  out  the  instructions  of  the 
manufacturer  and  to  let  him  shoulder  the  blame 
if  the  operation  of  machines  or  instiumenis  is  not 
satisfactory.  I  have  found  many  such  cases  to  ex- 
plain the  reason  for  the  failure  of  lightning  arresters 
to  protect  plants,  transformers,   etc. 

Lightning-arrester  lead  wires  should  never  be 
curled  or  twisted  around  span  wires  or  tied  into 
knots  to  take  up  the  slack.  If  the  wire  is  too  long 
it  should  be  cut  to  the  proper  lengths  and  made  as 
straight  as  possible. 

To  test  lightning-arrester  grounds,  especially  on 
'railway  circuits,  a  bank  of  five  lamps  should  be  car- 
ried, and  if,  when  the  terminals  of  the  lamp  circuit 
are  connected  with  the  line  and  the  ground  termi- 
nals of  the  lightning  arresters,  the  lamps  come  to 
candle  power,  the  ground  may  be  considered  as 
satisfactory.     Otherwise   it   should   be   improved. 

As  a  matter  of  mechanical  protection,  gas-pipes 
have  been  used  to  cover  the  ground  wire,  and  in 
hundreds  of  instances  have  rendered  the  lightning 
arrester  useless,  as  the  iron  pipe  around  the  wire 
acts  as  a  choke  to  the  discharge.  Wherever  ground 
wires  are  run  to  the  ground  through  pipes,  they 
should  be  connected  to  the  pipe  through  which  they 
run.  This  applies  to  any  wire  in  a  ligh  ning-arrester 
circuit.  Where  installations  have  been  made  in 
this  way  I  have  often  advised  removing  the  installa- 
tion from  the  wire  at  the  top  of  the  pipe  and  driv- 
ing a  wooden  wedge  into  the  pipe  to  force  the  wire 
against  the  pipe,  to  keep  it  in  that  position.  The 
ground  wire  should  never  be  alive,  and  therefore 
there  is  no  danger  from  having  the  wire  connected 
with  the  pipe.  Lightning  arresters  which  were  un- 
satisfactory wnth  the  wire  run  through  the  pipe 
have  proven  very  satisfactory  after  making  the 
change    suggested   here.  W.    R.    GARTON. 

Chicago,  August  30,   1898. 


A  scheme  is  on  foot  to  extend  the  electric  road 
of  Santa  Cruz,  CaL.  to  the  bitumen  mines  an^ 
to  purchase  the  East  Santa  Cruz  Street  railroad 
and  to  convert  it  into  an  electric  road  and  extend 
it  to   Soquel  and   Capitola. 
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Portable  Electric  Pump. 

Wliiie  the  combination  herewith  illustrated  was 
especially  designed  to  be  used  in  the  California 
Winery  of  Sacramento,  Cal,  it  may  be  applied  to 
other  purposes..  The  outfit  consists  of  a  Westing- 
house  Electric  and  Manufacturing  company's  type 
"C"  alternating  current  induction  motor  of  two 
horse  power  capacity  direct-connected  to  a  centrifu- 
gal pump.  The  machines  are  mounted  upon  a  suita- 
ble truck  by  which  they  are  transferred  from  place 
to  place  in  the  operation  of  pumping  wine  from  one 
vat  to  another.  Receptacles  for  electrical  connec- 
tions are  provided  at  convenient  points  throughout 
the  winery,  and  the  motor  is  connected  by  means 
of  flexible  cable  to  the  circuit  of  the  Central  Coli- 
forma  Electric  company,  whose  power  is  generated 
at  New  Castle,  30  miles  from  Sacramento. 

The  motor  has  jietther  commutator  nor  brushes, 
and  there  is  no  connection  between  the  revolving 
part  and  the  electric  circuit.  Beyond  the  occasional 
oiling  of  the  bearings,  no  further  attention  is  re- 
quired over  long  periods  of  operation,  and  it  may 
be  handled  by  the  most  inexperienced  persons  with 
perfect  safety. 

The  centrifugal  pump  is  peculiarly  adapted  to 
handle  liquids  of  whatever  nature.  It  is  capable 
of  pumping  under  the  most  difficult  conditions,  and 
■will  handle  hot  or  cold  liquids  successfully,  even 
though  they  contain  from  20  to  40  per  cent,  of 
solids.  Thus  it  will  be  seen  that  the  applicability  of 
the  device  e>  tends  beyond  the  luxuries  of  life,  as 
in  the  pumping  of  wine,  beer  or  other  spirits,,  to  the 
more  arduous  duty  of  pumping  the  dirty  and  muddy 
accumulations  in  electric-subway  manholes,  tannery 
liquids,  dyes,  bleaching  solutions,  vinegar  and  brine 
liquids  used  in  pickling,  and,  in  fact,  is  applicable  to 
a  multitude  of  services  in  the  arts  and  manufactures, 
in  which  it  is  destined  to  be  a  permanent  economic 
feature. 


adjustable  cam-locking  device.  In  the  bottom  of  the 
frame,  directly  under  the  commutator,  is  a  large 
hand-hole,  protected  also  by  a  cover. 

The  four  field  coils  are  wound  on  metal  spools 
held  in  place  by  laminated  pole-pieces.  The  wind- 
ing is  of  strip  copper  of  ample  cross-section,  thor- 
oughly insulated  from  the  spool,  and  each  wind.ng 
is  tested  at  the  works  to  a  potential  of  5,000  volts. 

The  aramture  is  of  the  iron-clad  type,  with  a  core 
built  up  of  soft  iron  laminae,  insulated  from  each 
other  by  coats  of  japan  and  assembled  on  a  com- 
position metal  spider  securely  keyed  to  the  shaft. 
The  slots  are  so  uniformly  punched  in  the  sheets 
that   the   assembled   core  has   smooth    and   regular 


hearing  is  3H  inches  in  diameter  and  7V2  inches  long, 
and  the  pinion  end  bearing  3%  inches  in  diameter 
and  II  inches  long.  A  similar  system  of  lubrication 
is  employed  with  the  axle  bearings,  which  measure 
5I4  inches  in  diameter  and  10^/4  inches  long,  as  with 
the  armature-shaft  bearings. 

All  the  leads  are  brought  out  through  rubber- 
bushed  holes  in  the  magnet  frame  and  are  easily 
removable.  The  two  brush-holders  are  of  cast- 
brass,  each  carrying  four  carbon  brushes  which  slide 
in  finished  ways  and  are  pressed  against  the  com- 
mutator by  independent  fingers,  giving  a  practically 
uniform  pressure  throughout  the  working  range  of 
the  brushes.     The  holders  are  bohed  to  guides,  which 
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General    Electric    1 60  Horse  Power 
Motor. 

For  elevated  and  underground  railroads  as  well 
as  suburban  and  interurban  railways"  the  General 
Electric  company  has  recently  developed  the  "G  E 
55"  motor,  herewith  illustrated.  The  new  motor, 
while  differing  but  slightly  in  outward  appearance 
from  previous  "G  E"  motors  of  similar  capacity, 
embodies  many  important  improvements,  which,  it 
is  claimed,  render  it  the  only  suitable  motor  for 
this  class  of  work.  It  has  been  tested  on  the  New 
York.  New  Haven  and  Hartford  railroad,  the  Met- 
ropolitan and  Lake  Street  elevated  roads  in  Chi- 
cago, and  on  the  locomotives  of  the  Buffalo  and 
Lockport  railway,  under  actual  steam-road  condi- 
tions, and  it  is  asserted  that  it  has  proved  by  its 
success  the  suitability  of  its  design  and  the  ex- 
cellence of  its  construction. 

The   magnet  frame   is   of  soft   steel,    cast  in    one 


slots  in  which  to  place  the  conductors.  The  wind- 
ing is  of  the  series  drum-barrel  type,  and  is  made 
up  of  stranded  copper  conductors  thoroughly  formed 
and  insulated  before  insertion  in  the  slots  of  the 
core.  The  insulation  placed  on  these  coils  is  of  the 
highest  quality  obtainable,  and  is  practically  im- 
pervious to  moisture.  The  conductors  are  soldered 
directly  into  the  ears,  which  form  part  of  the  com- 
mutator segments,  avoiding  the  use  of  connecting 
leads.  Before  assembling  on  the  motor,  the  arma- 
ture is  tested  to  withstand  a  potential  of  3.500  volts 
between  the  commutator  and  the  core.  To  prevent 
carbon  dust  from  finding  access  to  the  end  windings 
the  latter  are  thoroughly  covered  with  stout  canvas 
bound  in  place. 

The  commutator  segments,  of  hard-drawn  copper, 
are  built  up  and  securely  clamped  on  a  malleable- 
iron  shell,  the  best  quality  of  mica  being  used  for 
the  insulation.  ,, 

The  cone-clamping  insulations  are  of  the  same 
high-grade  mica  built  up  and  pressed  hard  into 
compact  shape,  but  the  mica  between  the  segments 
is  of  a  somewhat  softer  quality  to  allow  of  even 
wearing  with   the   segments.     Each   commutator   is 


in  turn  are  clamped  to  a  specially  designed  mica- 
insulated  stud.  The  "G  E  55"  motor  is  rated  at 
160  horse  power.  It  weighs-  approximately  5,000 
pounds. 


X-ray  Apparatus  on   a   Hospital   Ship. 

At  the  beginning  of  the  Santiago  campaign  the 
necessity  of  equipping  the  hospital  ships  with  effi- 
cient and  powerful  X-ray  apparatus  was  immedi- 
ately perceived  by  the  surgeon-general  of  the  United 
States  navy,  who  realized  the  importance  of  in- 
stalling apparatus  which  should  be  powerful  and 
also  so  simple  in  construction  and  operation  that 
it  could  be  properly  handled  by  any  ordinary  me- 
chanic. An  order  was  placed  with  the  Edison  Man- 
ufacturing company  for  one  of  its  latest  portable 
cabinet  X-ray  outfits,  to  be  placed  on  board  the 
U.  S.  Naval  Hospital  ship  Solace,  and  the  entire 
apparatus  was  placed  in  position  readj'  for  use 
within  48  hours  after  the  placing  of  the  order.  A 
brief  description  of  this  apparatus,  which  is  illus- 
trated herewith,  will  be  of  interest. 


PORTABLE    ELECTRIC    PUMl'. 

piece  in  the  form  of  a  cube  with  well-rounded  cor- 
ners. In  each  end  is  a  bored-out  opening  large 
enough  to  allow  of  the  removal  of  the  armature  pole- 
pieces  and  field  coils.  Into  this  opening  fits  a  frame 
head  held  in  place  by  four  bolts  and  carrying  the 
armature-shaft  bearing.  The  axle-bearing  caps  are 
bolted  to  verticall}'  planed  surfaces  on  the  frame. 
The  four  pole-pieces  are  built  up  of  soft  iron  lami- 
nae and  are  bolted  to  .the  top,  bottom  and  sides  ot 
the  frame,  with  the  nuts  on  the  outside.  The  frame 
has  a  large  opening  above  the  commutator,  through 
which  it  and  ihe  brushes  may  be  inspected  and  the 
■worn-out  brushes  renewed.  The  brush  hoMers  and 
insulating  supports  may  also  be  removed  through 
this  opening,  which  is  protected  by  an  easily  re- 
movable iron  cover,  securely  clamped  down  by  an 


FIGS.     I    AND    2.       X-RAY    APP.\RATUS    ON    A    HOSPITAL    SHIP. 


subjected  to  a  high-potential  test  of  5,000  volts  be- 
tween segments  and  shell,  and  500  volts  between 
adjacent  segments.  Under  all  normal  conditions  it 
will  run  without  injurious  sparking. 

The  bearings  of  the  armature  are  supported  in  the 
frame  heads,  which  extend  inside  the  armature  and 
commutator.  They  are  lubricated  by  oil  and  waste, 
put  in  place  through  a  hand-hole,  as  with  the  ordi- 
nary car-box  bearing.  The  brasses  take  the  form 
of  a  sleeve,  with  the  sides  cut  away  to  expose  the 
shaft  to  the  oily  waste.  The  use  of  oil  makes  it 
easier  to  keep  the  motor  clean,  and  oil  deflectors  are 
provided  to  prevent  any  access  of  the  lubricant  to 
the  inside  of  the  machine.  Drip  cups,  cast  into  the 
frame  heads  under  the  armature  bearings,  allow  of 
the   removal     of    used     oil.    The   commutator    end 


The  cabinet,  which  is  made  of  polished  quartered 
oak,  occupies  a  floor  space  of  two  feet  eight  inches 
by  one  foot  eight  inches,  and  is  furnished  with  four 
wrought-iron  L's  screwed  onto  the  base,  by  which 
it  can  be  rigidly  fastened  to  the  deck.  This  is  most 
necessary,  as,  in  case  of  heavy  weather,  the  appa- 
ratus might  be  damaged  by  the  ship  rolling  if  it 
were  not  firmly  attached  in  this  way. 

The  Edison  coil,  which  is  mounted  on  top  of  the 
cabinet,  is  also  furnished  with  brass  L's  and  strips 
to  hold  it  firmly  in  position,  and  the  base  of  the 
adjustable  focus-tube  stand  is  similarly  screwed  to 
the  top  of  the  cabinet.  The  upright  part  of  the 
focus-tube  stand  has  a  wooden  screw,  by  which 
it  is  attached  to  the  base,  and  when  the  focus-' ube 
stand  is  not  required  to  be  used,  it  is  only  neces- 
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sary  to  unscrew  the  upright  from  the  base,  which 
can  be  done  in  a  moment. 

The  distinctive  feature  of  the  Edison  electric-light 
X-ray  outfits  is  that  there  is  no  vibrator  on  the 
induction  coil,  its  place  being  taken  by  the  instan- 
taneous air-break  wheel  device  shown  in  the  bot- 
tom  part  of  the   cabinet. 

This  device  consists  of  two  tooth-wheels  mounted 
on  the  same  shaft.  The  projections  or  teeth  make 
contact  with  two  flat  brushes  which  bear  on  the 
outer  peripheries,  and  by  which  the  current  is 
brought  in  and  led  out  again.  These  wheels  are 
rotated  at  a  very  high  speed,  by  a  small  direct- 
current  motor,  which  also  runs  a  pressure  blower. 
The  air  blast  from  this  blower  enters  a  bifurcated 
tube  and  is  conducted  to  two  flat  nozzles  immedi- 
ately over  the  contact  brushes. 

When  the  device  is  set  in  operation,  by  starting 
the  motor  and  connecting  the  primary  of  the  Edison 
X-ray  coil  in  series  with  the  binding-posts  (attached 
to  the  break-wheel)  provided  for  this  purpose,  the 
.spark  formed  at  the  contact  brushes,  when  the  coil 
is  energized,  is  instantaneously  blown  out  by  the 
air  blast  at  the  moment  of  formation.  This  greatly 
increases  the  rapidity  of  change  in  the  magnetic 
circuit,  and  consequently  augments  the  electromo- 
tive force  in  the  secondary  coil. 

The  controlling  rheostat  shown  on  the  upper 
shelf  of  the  cabinet  is  used  to  vary  the  current  in 
the  primary  of  the  Edison  coil,  and  the  lever  arm 
of  the  rheostat  is  connected  to  the  extension  rod 
passing  through  the  side  of  the  cabinet,  so  that  the 
doors  of  the  cabinet  can  be  closed  and  the  rheostat 
actuated  by  means  of  this  extension  rod,  which  is 
shown  on  the  left-hand  side  of  the  cut  (Fig.  i). 
The  main  switch  is  shown  on  the  left-hand  side 
of  the  cabinet,  near  the  top,  and  the  cut-outs  di- 
rectly underneath.  The  advantage  of  this  arrange- 
ment is  that  as  the  keys  of  the  cabinet  are  always 
in  the  possession  of  the  chief  surgeon  on  board 
ship.  It  is  impossible  for  anyone  to  use  the  apparatus 
without  his  permission. 

The  coil  is  protected  by  a  polished  oak  cover  (not 
shown  in  the  cut),  which  fits  over  the  top  of  the 
cabinet,  and  in  which,  room  is  left  for  the  fluoro- 
scope  to  fit  into,  so  that  the  apparatus  is  entirely 
protected  when  not  in  use.  The  operation  of  the 
apparatus  is  exceedingly  simple.  The  fociis  tube 
is  clamped  in  the  jaws  of  the  focus-tube  stand  and 
connected  to  the  secondary  binding-posts  of  the 
Edison  coil  by  two  highly  insulated  thin  wires. 

The  doors  of  the  cabinet  are  now  opened  and 
the  main  switch  is  turned,  which  starts  the  motor 
and  the  pressure  blower  in  operation.  The  doors 
of  the  cabinet  are  then  shut,  in  order  to  economize 
space,  and  the  reversing  switch,  shown  on  the  left 
of  the  coil  (Fig.  i),  is  closed,  so  that  the  secondary 
current  from  the  coil  excites  the  focus  tube,  and 
the  energy  of  the  coil  is  increased  by  gradually 
drawing  out  the  extension  rod  attached  to  the  lever 
of  the  controlling  rheostat. 

The  patient  is  now  placed  in  front  of  the  focus 
tube  and  the  fluoroscope  placed  behind  the  limb  or 
that  portion  oi  the  trunk  that  it  is  desired  to  examine. 
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The  entire  apparatus  is  substantially  and  strongly 
made,  and  is  also  of  handsome  dc'sign,  and  the 
work  that  has  already  been  done  with  it  has  shown 
ihe  great  value  of  such  an  apparatus  in  warfare 
One  great  advantage  possessed  by  this  apparatus 
IS  that  It  may  be  moved  from  place  to  place  with 
but  little  delay,  as  the  cabinet  is  mounted  on  heavy 
casters,  and  it  is  only  necessary,  when  it  is  not 
fastened  purposely  to  the  floor  or  deck,  to  discon- 
nect the  attachment  plug  and  cord  attached  to  the 
main  switch  from  the  receptacle  into  which  it  may 
be  screwed,  and  the  cabinet  may  then  be  moved  to 
any   part   of  the   ship   or  hospital   and   attached   to 


which  you  have  to  charge  for  the  year.  In  Brighton 
they  don't  do  that.  They  make  the  winter  charge 
sufficiently  high  so  as  to  cover  the  lower  use  of  it 
in  the  summer  time.  That  is  to  say,  ihey  take  the 
demand  on  the  six  months'  period  in  the  summer 
time,  and  charge  on  that  maximum,  and  the  six 
months'  winter  period,  and  charge  on  that  maxi- 
mum, for  the  first  hour's  rate.  We  have  dillerent 
ways  of  getting  at  it.  In  case  we  know  the  con- 
nected load  is  the  maximum,  we  take  the  connected 
load.  Where  we  know  it  is  not  the  maximum,  wc 
get  a  demand  meter,  which  is  nothing  but  an  ins  ru- 
mcnt  which  shows  a  certain  amount  of  current  has 
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another  receptacle   by   screwing  in  the   attachment 
plug-  


Some   Suggestions   Relative   to   Deter- 
mining the  Cost  of  Electric 
Supply. 
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basis  of  charging  full  rate  for  a  certain  use  of  the 
installation,  say  an  hour  a  day,  for  each  day  in  the 
month  of  30  days.  Say  a  man  had  used  90  kilowatts, 
as  shown  by  the  meter  at  the  end  of  the  month, 
you  would  charge  him  on  30  kilowatts  at  your  best 
rate  and  on  the  other  60  kilowatts  at  a  less  rate, 
according  to  a  graded  system  of  reduction.  The 
AA^ri.e^ht    system    of    charging   does    not   necessarily 


passed  through,  with  a  fluid  which  rises  to  the  high- 
est point  of  use  and  leaves  a  record  there. 

I  have  found  these  demand  meters  serve  a  good 
turn  in  another  respect.  When  people  come  in  talk- 
ing about  discrimination  I  show  them  the  record 
on  the  instrument,  and  say  to  them,  "There  is  the 
the  way  that  man  uses  his  current.  You  use  it 
the  same  way,  and  I  will  give  you  the  same  rate." 
There  is  no  secret  about  it. 

Mr.  Holmes:  Does  that  operate  to  reduce  the 
bill  to  larger  consumers? 

Mr.  Scovil;  Not  very  much;  because  we  take 
care  in  adjusting  the  initial  rates  to  regulate  that. 
We  have  also  succeeded  in  encouraging  a  certain 
number  of  customers  to  whom  the  commercial  dis- 
count would  not  apply.  We  have  quite  a  number 
of  people  who  don't  have  bills  of  more  than  $6  to 
$8  and  $10  a  month;  yet  they  are  entitled  to  the 
biggest  discount  we  make,  and  they  get  it  now  un- 
der this  system.  We  had  no  way  to  get  at  it  before, 
except  to  make  it  arbitrarily,  and  then  have  some- 
body telling  what  good  rates  they  are  getting  from 
the  electric  light  company,  and  the  neighbors  all 
coming  in  and  wanting  the  same  thing. 

Mr.  Schmidt:  Do  you  in  that  have  reference  to 
the  customers  that  use  few  lamps  and  use  them  for  a 
long  number  of  hours  each  day?  They  are  really 
the  ones  that  are  entitled  to  the  greatest  discount, 
because  they  are  making  the  most  steady  use,  tend- 
ing to  an  even  consumption. 

Mr.  Scovil:     Yes,  sir. 
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In 'cases  where  the  patient  is  so  seriously  wouijiied 
that  it  is  necessary  for  him  to  maintain  a  reclining 
position,  the  focus  tube  is  attached  to  the  portable 
focus-tube  holder  (shown  in  Fig.  ■£),  and  the  focus- 
tube  stand  is  dispensed  with.  The  end  of  the 
portable  tube-holder  wires,  which  are  very  highly 
insulated,  are  now  attached  to  the  secondary  bind- 
ing-posts of  the  coil.  These  heavily  insulated  con- 
necting wires  are  several  feet  in  length  and  the 
portable  focus-tube  holder  is  made  of  hard  rubber, 
so  that  it  can  be  handled  easily  without  fear  of 
shock  to  the  operator. 

The  portable  focus-tube  holder,  with  focus  tube, 
is  now  placed  underneath  the  cot  or  operating  table, 
and  the  surgeon  makes  his  examination  by  looking 
through   the  patient  from   above. 


mean  two  rates.  It  means  simply  that  a  man  gets 
a  rate  based  on  the  hours  of  use  he  makes  of  his 
demand  on  the  station.  You  need  not  apply  it 
through  the  two-rate  method;  you  can  apply  it 
through  any  curve  you  like.  If  he  uses  the  current, 
say  one  hour,  at  the  one-hour  rate;  say  two  hours, 
50  per  cent,  off,  and  the  third  hour  grading  down; 
but  the  difficulty  is,  you  would  be  charging  him 
a  varying  rate  each  month  according  to  the  hours' 
use  he  made,  whereas  under  any  two-rate  system 
you  get  your  varying  rate  out  of  whatever  fiours' 
use  he  makes  of  it. 

Mr.  Holmes:  The  maximum  use  has  much  to 
do  with  the  charge? 

Mr.  Scovil:  Yes,  sir;  and  you  have  to  lake  your 
maximum  use  in  the  winter  time  as  the  demand  on 


Railway  Power  Stations  in  Boston. 

Managers  of  large  street-railway  properties  who 
attended  the  Boston  convention  of  the  American 
Street  Railway  association  found  much  to  study 
and  admire  in  the  equipment  of  the  local  system 
of  electric  street  railways.  Boston  was  the  first 
important  city  of  the  country  to  introduce  the  over- 
head trolley  on  a  large  scale,  and,  as  might  be  ex- 
pected, much  of  the  early  work  was  of  an  experi- 
mental character.  While  the  experience  gained  in 
the  development  of  the  system  was  of  great  value,  it 
w-as  also  expensive,  as  the  pioner  equipments  had 
to  be  replaced  by  machinery  of  modern  design  and 
construction.  To-day  there  is  little  to  be  found  in 
the  power  houses  of  the  old  West  End  system  that 
had  a  place  in  the  early  work  of  the   company. 

An  excellent  illustration  of  present-day  practice 
is  found  in  the  equipment  of  the  Cambridge  station. 
In  the  accompanying  illustrations  Fig.  i  shows 
three  G.  E.  direct-connected  railway  generat- 
ors of  1,200  kilowatts  capacity,  operated  at  80 
revolutions  per  minute.  These  generators  are  12- 
pole  machines.  Fig.  2  is  a  near-by  view  of  the 
same  equipment.  They  have  been  adopted  as  a 
standard  for  work  of  this  kind  by  the  Boston  com- 
pany. 

Another  equally  interesting  illustration  of  the 
development  of  the  modern  power  plant  is  to  be 
found  in  the  Albany  street  station  of  the  West  End 
company.  In  the  early  go's  the  direct-connected 
dynamo  was  almost  unknown,  and  this  station,  one 
of  the  lareest  and  best  aopointed  of  its  time,  was 
put  up  with  counter  shafting.  The  engines  were 
arranged    on    each    side    of   the    building,    and    the 
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center  was  divided  into  two  stories,  the  lower 
part  being  utilized  by  shafting  and  the  upper  con- 
taining the  dynamos.  Six  triple-expansion  Rey- 
nolds-Corhss  engines  were  installed,  having  belt 
wheels  28  feet  in  diameter  and  10  feet  7  inches 
in  width,  for  two  belts,  each  five  feet  m  width. 
These  belts,  ran  to  eight-foot  pulleys  upon  the 
countershafts,  and  the  counters  were  belted  to  the 
dynamos,  both  the  engine  and  dynamo  belts  being 
provided  with  tighteners.  With  the  development 
of  the  direct-connected  machine,  it  became  evident 
that  an  increase  in  the  power  of  the  station  could 
be  effected  more  cheaply  and  efficiently  by  doing 
away  with  the  intermediate  shafting,  and  ernploy- 
ing  the  more  compact  direct-connected  unit  m  the 
existing  building  rather  than  by  extending  the  sta- 
tion upon  the  original  lines.  The  massive  cast-iron 
belt  wheels  of  the  triple-expansion  engines  were 
replaced  with  flywheels  of  plate  steel,  leaving  room 
on  the  same  length  of  shaft  for  the  armature  of 
the  generator.  The  dynamo  floor  was  entirely  dis- 
mantled, and  the  entire  floor  finished  off  upon  the 
engine  level,  and  two  compound  engines  placed  in 
the  central  row  where  the  dynamos  had_  been.  The 
same  type  of  generator  as  that  installed  in  the  Cam- 
bridge station  was  adopted  for  the  Albany  street 
plant.  In  transforming  the  latter  station  into  its 
present  modern  and  efficient  form  it  was  found  neces- 
sary to  change  the  general  layout  of  the  plant,  d  s- 
mantle  the  elevated  dynamo  floor,  discard  the  older 
type  of  generators  and  all  the  countershafting  and 
transmission  machinery  after  a  service  of  only  five 
years,  and  remodel  the  engines  for  the  direct-con- 
nected generators,  involving  a  large  expenditure 
of  money,  which,  however,  is  offset  by  better 
economy  in  labor  and  efficiency,  and  the  additional 
circumstance  that  the  company  is  thus  enabled  to 
increase  the  capacity  of  the  station  about  100  per 
cent.  As  now  constituted  the  station  is  well  or- 
ganized, compact  and  efficient — a  tribute  to  the  enter- 
prise of  a  management  which  did  not  hesitate  to 
keep  up  with  the  developments,  even  at  such  an 
apparent  sacrifice,  and  a  striking  instance  of  the 
progress  that  has  been  made  in  the  development 
of  the  modern  electric  power  plant  for  street-rail- 
way service.       ____^_^^^___ 

Dr.  John  Hopkinson. 

No  further  details  of  the  tragic  death  of  Dr.  Hop- 
kinson. with  his  son  and  two  daugters.  in  the  Alps, 
beyond  those  given  in  the  Western  Electrician  last 
week,  are  at  hand.  But  it  is  fitting  to  present  to  the 
readers  of  this  journal  a  portrait  of  this  distinguished 
engineer  and  a  more  detailed  sketch  of  his  career 
than  could  be  used  in  the  space  available  in  the 
issue  of  last  week  when  the  news  of  the  accident 
was  received.  The  portrait  is  a  reproduction  of  a 
steel  engraving  issued  by  the  Electrician,  and  the 
sketch  is  based  on  an  article  in  the  Electrical  Engi- 
neer of  London. 

John  Hopkinson,  D.  Sc,  F.  R.  S.,  was  born  in 
Manchester  in  1S49.  His  education  commenced  at 
Lindew  Grove  School  and  was  afterwards  carried 
on  at  Queenswood  College,  but  he  left  there  at  the 
early  age  of  15  to  enter  Owens  College,  Manchester, 
where  he  remained  until  he  was  18.  when  he  entered 
Trinity  College,  Cambridge.  In  the  j^ear  1870  he 
graduated  as  doctor  of  science  in  two  branches  in 
the  University  of  London,  taking  as  his  subjects 
"Pure  and  Applied  Mathematics"  and  "Light.  Sound 
and  Heat."  under  the  original  regulations  f")r  that 
degree.  In  the  following  year  he  graduated  at 
Cambridge  as  senior  wrangler  and  first  Smith's 
prizeman.  These  two  honors  are  rarely  obtained  by 
one  man,  as  the  Smith's  prize  examination  is  essen- 
tically  a  test  of  mathematical  creative  power  or  ca- 
pacity for  original  work,  while  the  mathematical 
tripos  has  always  been  rather  to  test  a  man's  capacity 
of  assimilating  and  reproducing  with  accuracy  and 
rapidity  the  work  of  others.  By  obtaining  the  first 
place  in  both  examinations.  Dr.  Hopkinson  there- 
fore showed  that  both  his  receptive  and  creative 
mathematical  powers  were  of  a  high  order.  While 
at  Cambridge  Dr.  Hopkinson  was  known  as  a  good 
oarsman  and  runner,  and  he  won  a  footrace  only 
three  weeks  before  the  commencement  of  his  tripos. 

Early  in  the  year  1872  Dr.  Hopkinson  accepted  the 
appointment  of  engineer  to  Chance  Bros.  &  Co.'s 
lighthouse  works,  near  Birmingham,  where  he  lived 
until  1878,  when  he  moved  to  London,  and  be.gan 
practice  as  an  eng:ineer  on  his  own  account,  with- 
out, however,  giving  up  his  connection  with  the 
firm.  To  Dr.  Hopkinson  are  due  many  improve- 
ments in  lighthouse  work,  notably  the  group-flash- 
ing apparatus.  After  his  removal  to  London  he 
soon  became  widely  known  as  an  expert  in  patent 
cases,  and  this  w^ork  always  formed  an  important 
branch  of  his  practice.  In  addition  to  acting  as 
consulting  engineer  to  the  Metropolitan  Electric 
Light  company  and  several  other  companies,  Dr. 
Hopkinson  contributed  many  able  papers  to  the 
Roval  Society  and  other  scientific  bodies. 

During  the  years  1879  and  18S0  Dr.  Hopkinson 
read  two  papers  of  exceptional  importance  on 
"Electric  Lighting"  before  the  Insti-ution  of 
Mechanical  Engineers.  In  the  first  of  these  he  de- 
scribed a  number  of  exoeriments  made  with  a  Sie- 
mens dynamo  to  determine  its  efficiency  under  vary- 
ing conditions,  and  mapped  out  the  relations  be- 
tween electromotive  force  and  current  by  means 
of  curves,  since  called  "characteristic  curves"  by 
M.  Marcel  Deprez.  In  the  second  paper  a  number 
of  somewhat  similar  experiments  subsequently  made 


WESTERN  ELECTRICIAN. 

by  other  observers  on  Siemens  and  Gramme  dyna- 
mos were  mapped  out  in  the  same  way.  It  also 
contained  descriptions  of  a  method  of  measuring  the 
brightness  of  the  electric  arc  and  the  determination 
of  the  ratio  of  the  potential  difference  at  the  ends 
of  the  carbons  to  the  current  passing.  Early  in  the 
year  1883  Dr.  Hopkinson  made  some  improvements 
in  the  Edison  dynamo,  which  proved  to  be  of  ex- 
ceptional importance  as  forming  the  basis  of  subse- 
quent important  improvements  in  dynamo  ma- 
chinery. In  the  same  year  he  was  appointed  to  de- 
liver before  the  Institution  of  Civil  Engineers  one  of 
a  series  of  lectures  on  "The  Practical  Applications 
of  Electricity."  His  lecture  was  entitled  "Some 
Points  in  Electric  Lighting,"  and  in  addition  to  a 
general  exposition  of  the  subject,  he  developed  in 
ic  some  very  important  points,  such  as  the  possi- 
bility of  running  two  or  more  alternating  machines 
in  parallel  and  the  relations  between  the  efficiency 
and  the  dimensions  of  a  dynamo,  and  he  also  pointed 
out  that  the  fact,  previously  observed  by  Mr.  Shool- 
bred  in  experimenting  with  a  series-wound  Gramme 
machine,  that  after  a  certain  current  strength  had 
been  obtained  the  electromotive  force  began  to  di- 
minish, could  be  explained  by  the  approach  to  mag- 
netic saturation  of  the  iron  of  the  machine. 

The  theory  of  alternating  dvnamos  was  further 
developed  in  a  paper  on  "The  Theory  of  Alternating 
Currents,"  read  before  the  Societv  of  Telegraph  En- 
gineers in  1884.  In  1885  and  1S89  Dr.  Hopkinson 
read  two  important  experimental  papers  before  the 
Royal  Society  "On  the  Magnetization  of  Iron"  and 
"On  the  Magnetic  and  Other  Physical  Properties  of 
Iron   at   a   High   Temperature."    Early   in    1880   he 
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discovered  peculiar  properties  of  an  alloy  in  nickel 
and  iron.  In  1886  he  read  a  notable  paper  before 
the  Royal  Society  "On  Dynamo-electric  Machin- 
ery." This  paper  contained  an  account  of  in- 
vestigations carried  out  in  conjunction  with  his 
brother.  Dr.  E.  Hopkinson,  with  the  object  of  ob- 
taining an  approximately  complete  construction  of 
the  characteristic  curve  of  a  dynamo  of  given  form 
from  the  ordinary  laws  of  magnetism  and  the  known 
properties  of  iron,  and  to  compare  the  results  with 
the  actual  characteristic  of  the  machine.  Another 
important  paper  "On  the  Electrical  Illumination  of 
Lighthouses"  was  read  before  the  Institution  of 
Civil  Engineers  in '1886. 

Dr.  Hopkinson  was  elected  a  fellow  of  the  Royal 
Society  in  1878,  and  he  was  a  member  of  the  Senate 
of  the'  London  University.  In  1890  the  Royal  So- 
ciety awarded  to  him  one  of  the  royal  medals,  and 
during  1890  he  was  the  president  of  the  Institution 
of  Electrical  Engineers.  He  was  again  elected 
president  of  the  Institution  of  Electrical  Engineers 
in  1895.  He  was  a  member  of  the  council  of  the 
Institution  of  Civil  Engineers  and  of  the  council 
of  the  Institute  of  Mechanical  Engineers.  He  de- 
signed and  superintended  important  electric-lighting 
and  railway  plants  in  London,  Manchester,  White- 
haven, Stafford.  Leeds  and  Liverpool. 


Pacific  Cable  Projects. 

At  a  meeting  of  the  directors  of  the  Pacific  Cable 
company  in  the  office  of  J.  P.  Morgan  &  Co.  in 
New  York  on  September  1st,  plans  were  considered 
for  establishing  cable  communication  with  the  Phil- 
ippines, the  Asiatic  coast,  Japan  and  Australia,  via 
Hawaii.  Sur\'eys  for  a  duplicate  cable  by  way  of 
Sitka  and  the  Aleutian  Islands  were  ordered.  James 
A.  Scrymser.  president  of  the  Pacific  Cable  com- 
pany, will  sail  from  Vancouver  for  Japan  on  Sep- 
tember  I2th. 

From  Wellington,  New  Zealand,  comes  the  news 
that  the  report  of  the  committee  of  the  Legislature, 
just  issued,  recommends  joining  the  Australian  col- 
onies with   Canada   and   the   mother  country  by   a 
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Pacific  cable,  on  the  basis  that  if  Great  Britain 
and  Canada  together  would  guarantee  five-ninths 
of  the  cost  of  the  work,  New  Zealand  and  the  other 
colonies  would  contribute  the  remaining  four-ninths, 
of  which  New  Zealand  will  contribute  one-ninih. 
The  committee  also  recommends  that  Canada  be 
intrusted  with  the  construction,  administration  and 
maintenance  of  the  cable,  on  the  understanding  that 
the  contributing  colonies  are  to  be  entitled  to  rep- 
resentation and  votes  on  matters  of  policy  of  the 
management,  and  that  the  cable  is  to  be  jointly 
owned  and  controlled  by  the  contributors.  The  re- 
port concludes  with  advising  that  a  conference  of 
the  colonies  concerned  in  the  new  cable  be  held  in 
New  Zealand. 


Lightning  in  New  England. 

[Special  correspondence  of  the  Western  Electrican.] 

Concord,  N.  H.,  September  4. — The  festive  light- 
ning continues  its  mad  pranks  with  unusual  vigor 
and  unique  accompaniments  this  season.  During  a 
shower  last  week  a  bolt  struck  the  chimney  of  a 
house  in  Northfield,  shattering  the  top.  It  con- 
tinued down  the  funnel  to  a  cook  stove  in  the 
kitchen  where  were  seated  several  persons.  It 
there  divided,  one  bolt  going  down  the  leg,  tear- 
ing up  several  boards  and  thence  into  the  cellar. 
Another  bolt,  or  part  of  the  original  bolt,  tcok  an- 
other leg  of  the  stove  as  a  pathway  to  the  floor,  and 
then  went  across  the  room,  striking  a  table  of  house 
plants  with  disastrous  effects.  Still  another  bolt 
entered  a  closet,  exploded  a  box  of  cartridges  and 
threw  the  door  off  th^  hiriges.  The  remainder  of 
the  discharge  developed  more  of  an  e.xploring  dis- 
position. It  entered  the  room  back  of  the  stove, 
piercing  the  wall  like  a  48-caliber  rifle  bullet,  and 
passing  through  the  center  of  a  picture  on  the  wall. 
It  then  circled  around  the  top  of  the  room,  leaving 
a  track  like  a  smoky  torch.  Having  completed  the 
ci.Tle  it  shot  downward  to  a  bed.  cracked  the  head- 
board, shattered  both  rails  and  knocked  a  piece 
out  of  the  footboard.  It  is  needless  to  say  that  these 
antics  created  some  commotion,  but  no  one  was 
injured  and  the  owner  says  that  $10  will  cover  the 
actual  damage  to  the  property. 

The  same  storm  was  accompanied  by  an  exceed- 
ingly high  wind  and  caused  considerable  trouble 
with  aerial  wires  in  this  city,  crippling  the  street- 
car and  electric-light  and  telephone  service  in  three 
or  four  places.   A.  B.  C. 

Carbon    Tariff     Controversy    Still    Un- 
settled. 

[From  the  Washington  correspondent  of  the  Western  Electri- 
cian.] 

On  the  I2th  of  August  last  a  decision  was  ren- 
dered by  the  United  States  Board  of  Genepal  Ap- 
praisers [reported  in  the  Western  Electrician  of 
August  27th],  wherein  it  was  held  that  sticks  or 
rods  of  carbon  in  lengths  of  36,  24  and  29  inches 
were  dutiable  at  35  per  cent,  ad  valorem  under  the 
provision  of  paragraph  97.  of  the  tariff  act  of  July 
24,  1897,  as  "articles  *  *  *  composed  or  carbon." 
That  decision  maintained  that  the  action  of  the  ap- 
praiser or  collector  in  assessing  duty  thereon  upon 
the  theory  that  each  rod  may  be  divided  into 
shorter  lengths  or  a  number  of  smaller  rods  suitable 
for  electric  lighting  was  without  authority  of  law. 
In  accordance  with  the  first  decision  the  merchan- 
dise in  question  was  classified  as  "carbons  for  elec- 
tric lighting,"  and  as  such  assessed  at  the  rate  of 
90  cents  per  hundred  under  paragraph  98  of  that 
act,  allowing  12  inches  as  the  commercial  length 
of  each  carbon,  in  accordance  with  instructions  is- 
sued by  the  Treasury  Department  on  October  28, 
1897. 

Assistant  Secretary  of  the  Treasury  Howell  has 
now  written  to  the  collector  of  customs  at  New 
York  notifying  him  that  the  department  does  not 
concur  in  the  decision  of  the  Board  of  General  Ap- 
praisers, as  stated  above,  and  he  has  been  directed 
to  file  an  application  for  review  as  provided  under 
section  15  of  the  customs  administrative  act  of  June 
10.  1890. 


Telegraphs  in  Porto  Rico. 

Advices  from  the  Signal  Service  men  in  Porto 
Rico  to  the  War  Department  at  Washington  show 
that  there  are  300  of  these  troops  now  there  and  that 
they  will  have  to  assume  the  control  and'operation  of 
the  government  lines  of  telegraph.  The  lines  now,  of 
course,  are  operated  by  the  Spaniards^  but  when 
the  possession  of  the  island  is  transferred  to  the 
United  States  the  Signal  Service  will  have  to  take 
charge  until  the  future  status  of  the  system  is  de- 
termined. 

This  government  always  has  been  opposed  to  a 
governmental  telegraph  system,  and  Signal  Service 
officials  say  it  is  not  improbable  that  the  lines  in 
the  new  island  possession  will  be  eventually  sold 
to  private  enterprise  through  bids  for  its  purchase. 
This,  however,  has  not  yet  been  taken  up  officially, 
and  government  control  will  have  to  be  assumed, 
at  least  until  the  ultimate  disposition  is  determined, 
at  all  the  offices  on  the  entire  telegraph  system  of 
Porto  Rico. 

Blue-print  diagrams  of  the  system  have  been 
forwarded  to  Washington  to  the  Signal  Service  au- 
thorities. The5^  show  that,  aside  from  a  line  that 
runs  irregularly  along  the  coast,  there  are  two  lines 
running  directly  north  and  south,  and  others  form- 
ing a  network   through   the  island.     The   principal 
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telegraph  stations  which  the  Signal  Service  will 
have  to  man  are  at  San  Juan,  from  which  there  is 
a  double  line  to  Caguas;  Pence,  from  which  there 
is  also  a  double  line  to  the  shore;  Mayaguez,  Yauco, 
Guayama.  Arroyo,  Humacao,  Fajardo,  Aguadilla, 
Arecibo.  Utuardo,  Rio  Piedras,  Cayey,  Aibonita 
and   Ciates. 


Justice  for  the    Military    Telegraphers. 

At  this  week's  national  encampment  of  the  Grand 
Army  of  the  Republic  in  Cincinnati  there  is  little 
doubt  that  the  last  remaining  act  of  justice  to  the  mil- 
itary telegraphers  of  the  Civil  War  will  be  ptrrfo:med. 
The  following  preamble  and  resolution,  adopted 
by  the  department  of  the  state  of  New  York,  ex- 
plain the  matter:     - 

Whereaa,  Congress,  after  a  long  period  of  delay,  has  at  last 
riehtfuliy  recognized  the  members  of  the  Uoited  States  Military 
Telegraph  Corps  who  served  in  ihe  army  during  the  War  of  ihe 
RebellioD  as  an  integral  pare  ot  that  army,  and  by  act  approved 
Jauuary  26,  1897,  fixed  its  status  as  a  corps  of  the  United  Staies 
Army;  and, 

Wdereas,  The  Grand  Army  of  the  Republic,  through  its  na- 
tional eucampment,  has  declared  that  the  said  corps  constituted 
in  fact  a  part  of  the  Union  army,  partaking  largely  of  iis  hard- 
ships and  dangers,  '.vnile  rendering  invaluable  aid;  and. 

Whereas.  The  members  of  iht;  United  States  Military  Tele- 
graph Corps  have  made  an  appeal  to  the  Grand  Army  of  the 
Republic  for  admission  into  its  ranks; 

Therefore,  be  it  Resolved.  Thdt  we  hereby  indorse  that  appeal 
and  earnestly  request  the  national  encampment  to  grant  it. 


Standards  of  Measurement. 

Dr  Henry  S.  Carhart  of  tJie  University  of  Michi- 
gan at  Ann  Arbor  has  made  the  following  report 
as  secretary  of  the  committee  on  "Standards  of 
Measurement"  to  the  American  Association  for  the 
Advancement  of  Science,  Section  B: 

"The  determinaiion  of  the  mechanical  equivalent 
of  heat  by  the  electrical  method,  as  reported  by  Grif- 
fiths (.Phil.  Trans.,  A,  1893)  and  by  Schuster  and 
Gannon  (Proc.  Roy.  Soc,  November,  1894)  gave 
a  larger  value  than  Rowland's  corrected  result. 
This  fact  has  created  a  demand  for  the  redetermina- 
tion of  the  ampere  in  terms  of  the  electro-chemical 
equivalent  of  silver.  At  the  Toronto  meeting  of 
the  British  Association  last  year  a  grant  was  made 
to  the  British  Association  committee  on  electrical 
measurements  for  the  purpose  of  carrying  out  this 
investigation. 

"At  the  Detroit  meeting  of  this  association  the 
grant  of  $50  previously  made  for  the  use  of  this 
committee  was  made  available  for  the  past  year. 
Though  this  appropriation  was  clearl}'"  insufficient 
for  the  purpose,  it  was  decided  that  the  redetermina- 
tion of  the  ampere  should  be  undertaken  for  the 
committee  of  this  association  in  the  physical  lab- 
oratory at  Ann  Arbor.  The  work  has  been  ably 
earned  to  completion  by  Professor  Patterson  and 
Dr.  Guthe.  The  details  of  the  method  will  be  given 
in  a  paper  by  Dr.   Guthe  before  Section  B. 

"The  discrepancy  between  Griffiths'  results  and 
those  of  Rowland  is  about  one  part  in  400  at  all 
temperatures  between  15°  and  25"  on  the  nitrogen 
scale.  Those  of  Schuster  and  Gannon  exceed  Row- 
land's at  19.1°  on  the  same  scale  by  about  one  part 
in  500  (Johns  Hopkins  University  circulars,  June, 
1898).  These  differences  exist  af.er  the  linal  elab- 
orate comparison  of  thermometers  and  the  reduc- 
tions to  the  same  absolute  scale  of  temperature. 

"Since  the  electrical  methods  employed  to  deter- 
min(e  the  mechanical  equivalent  of  heat  involve 
either  the  current  and  the  electromotive  force  of  the 
Clark  cell  or  the  square  of  this  electromotive  force, 
and  since  the  electromotive  force  of  the  Clark  cell 
is  determined  by  means  of  the  silver  voltameter, 
it  is  evident  that  the  current  enters  the  final  re- 
sult as  the  square.  If  the  discrepancy  is  due  en- 
tirely to  an  error  in  the  value  of  the  ampere, 
assuming  the  ohm  to  be  correct,  then  the  ampere 
should  be  one  part  in  1,000  to  one  part  in  Sco  larger 
than  the  present  accepted  value.  That  is,  the  elec- 
tro-chemical equivalent  of  silver  shcu.d  be  increased 
from  Lord  Rayleigh's  value  of  0.C01118  to  0.0011191 
or  0.0011194.  Lord  Rayleigh  does  not  claim  for 
his  result  an  accuracy  greater  than  one  part  in  i.ooo. 
"The  method  used  by  Patterson  and  Guthe  was 
that  of  a  specially  constructed  electro-dynamometer 
of  large  dimensions,  and  the  employment  of  the 
torque  of  a  phosphor-bronze  wire  to  equilibrate  the 
counter-torque  due  to  the  effort  between  the  mag- 
netic fields  of  the  stationary  and  movable  coils. 
This  method  eliminates  entirely  the  va'ue  of  gravity 
g.  The  torque  of  the  wire  was  measured  by  ob- 
serving the  period  of  vibration  of  a  cylindrical  brass 
weight  of  known  mass  and  dimensions  when  sus- 
pended by  the  phosphor-bronze  wire.  The  entire  suc- 
cess of  this  part  of  the  investigation  was  due  to  the 
fact  that  the  observations  were  made  with  the  whole 
apparatus  enclosed  in  a  fairly  good  vacuum.  Under 
these  conditions  the  vibrations  could  be  followed 
for  hours  at  various  intervals;  the  logarithmic  dec- 
rement was  almost  entirely  constant,  and  it  was 
easy  to  obtain  a  curve  connecting  temperatures 
and  periods  of  vibration  as  a  torsional  pendulum. 
The  wire  was  so  connected  to  the  support  and  to 
the  brass  cylinder  that  it  could  be  transferred  from 
the  vacuum  apparatus  to  the  electro-dynamometer 
and  back  again  without  disconnecting  it  from  the 
terminal  pins.  From  personal  inspection  at  the 
several  stages  of  the  inves'igation  assurance  can  be 
given  that  the  work  has  been  most  carefully  exe- 
cuted at  every  point,  and  all  known  sources  of  error 
have  been  as  completely  eliminated  as  possible. 
The  weights    employed    were     compared    with   the 
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standards  at  the  United  States  Bureau  of  Weights 
and  Measures  in  Washington;  the  standard  of  length 
was  a  half-meler  bar  of  speculum  metal  made  for 
the  University  of  Michigan  by  the  late  Professor 
W.  A.  Rogers.  The  time  was  taken  from  a  stand- 
ard Riefler  clock  checked  by  comparison  with  the 
observatory  time.  The  result  of  the  investigation 
is  that  the  electro-chemical  equivalent  of  a  used  so- 
lution of  neutral  silver  ni.rate,  15  parts  by  weight  ol 
the  silver  salt  to  83  parts  of  d. stilled  water,  is 
0.0011192  gni.  per  ampere  per  sec.  This  exceeds 
Lord  Rayleigh's  value  by  about  one-ninth  of  one 
per  cent,  and  causes  the  discrepancy  in  the  me- 
chanical equivalent  of  heat  to  disappear. 

"The  corresponding  change  in  the  electromotive 
force  of  the  Clark  cell  will  be  from  1.4342  to  1.4327 
at  15°  C.  A  direct  determination  has  not  yet  been 
made,  and  this  redetermination  is  reserved  for  the 
coming  year. 

"Dr.  Kahle  has  obtained  for  the  electro-chemical 
equivalent  of  silver  the  value  0.0011182  (Wied.  An- 
nal.,  Vol.  59,  p.  532)  by  the  use  of  an  electro-dyna- 
mometer designed  by  von  Helmholtz  and  a  fresh 
solution 'of  the  salt.  Pellat  and  Potier  found  the 
same  value  as  that  of  Patterson  and  Guthe  (Journ. 
de  Phys.  9,  p.  381,  i8go)." 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  September  5. — On  the  first  day  of  the 
month  the  Metropolitan  Street  Railway  company 
resumed  service  in  Sixth  avenue  from  Fifty-ninih 
street  to  Fourteenth  street.  The  change  from 
horse  to  electrical  power  was  accornplished  in  37 
days  on  this  section.  It  was  said  that  the  line  would 
be  completed  from  Thirteenth  street  south  to  Canal 
street  within  two  weeks,  and  from  there  to  the 
Vesey  street  terminus  in  an  equally  short  time.  By 
September  15th,  Mr.  Vreeland  is  reported  to  have 
said,  the  road  will  be  reconstructed,  equipped  and 
ready  for  the  substitution  of  electricity  for  the  pres- 
ent animal  power. 

The  Engineers'  Club  at  374  Fifth  avenue  was  the 
scene  of  a  dinner  given  in  honor  of  the  engineer 
officers  of  Sampson  and  Schley's  fleets  on  Thursday 
night.  The  guests  were  Chief  Engineer  John  L. 
Hannum  of  the  Brooklyn,  Chief  Engineer  A.  B. 
Bates  of  the  Texas,  Chief  fingineer  R.  W.-  Milligan 
of  the  Oregon,  Chief  Engineer  Charles  W.  Rae  of 
the  Iowa,  Chief  Engineer  W.  B.  Bayley  of  the 
Massachusetts,  Passed  Assistant  Engineer  F.  M. 
Bennett  of  the  New  York,  Passed  Assistant  Engi- 
neer K.  McAlpin  of  the  Texas,  Passed  Assistant 
Engineer  Patton-  of  the  New  Y'ork,  Passed  Assistant 
Engineer  Leahy  of  the  Oregon,  Passed  Assistant 
Engineer  Walter  Ball  of  the  New  York  and  Chief 
Engineer  Alexander  Henderson,  United  States 
Navy,  retired,  of  Washington.  The  dining  room 
was  decorated  with  the  national  colors  and  many 
palms.  Two  orchestras  in  adjoining  rooms  al- 
ternated in  furnishing  appropriate  musical  selections. 
President  John  Thompson  of  .  the  club,  was  the 
chairman  of  the  evening.  The  dinner  was  arranged 
by  Passed  Assistant  Engineer  J.  C.  Kafer,  United 
States  Navy,  retired,  the  chairman  of  the  house  com- 
mittee of  the  Engineers'  Club.  The  dinner  was 
very  successful.  The  distinguishing  feature  of  it  was 
the  account  given  by  Chief  Engineer  Milligan  of 
the  work  of  the  Oregon's  engines  on  the  memorable 
voyage  around  Cape  Horn. 

Many  electrical  men  are  congratulating  themselves 
on  the  receipt  of  invitations  to  Mr.  Eugene  F.  Phil- 
lips' clambake.  As  everybody  knows,  this  is  an 
annual  event  of  the  merriest  and  pleasantest  de- 
scription. This  year  it  will  be  held  on  Saturday, 
September  loth,  at  Pomham  Club,  near  Providence, 
R.  I.  The  announcement  "Lunch  at  11:30;  bake 
opens  at  2,"  is  a  zest  to  appetite  in  itself. 

A  daily  paper  states  that  13  working  models  of 
foreign  warships  formed  part  of  the  cargo  of  the 
steamer  Tauric,  which  arrived  here  last  week  from 
Liverpool.  The  models  are  the  work  of  Karl  Leps, 
a  German  naval  constructor,  and  have  been  on  ex- 
hibition in  Berlin.  Each  boat  is  20  feet  long  and  is 
propelled  by  electricity.  It  is  said  that  they  will 
be  taken  to  Chicago  for  exhibition  on  September 
I2th. 

An  account  of  the  removal  of  the  mines  in  the 
lower  end  of  Long  Island  Sound  states  that  the  first 
two  mines  were  set  off  by  a  raft  that  was  allowed 
to  drift  through  the  channel  dragging  heavy 
anchors.  The  rest  were  exploded  by  the  transmis- 
sion of  an  electric  current  from  the  small  boat. 
After  the  explosions  columns  of  water  of  great 
height  were  thrown  into  the  air  and  blown  toward 
shore.  It  was  stated  that  Col,  John  Jacob  Astor's 
yacht  Nourmahal  had  struck  a  mine  and  dislodged 
it.  The  mine  was  secured  afterward  with  a  big  dent 
in  its  side.  The  electric  current  that  makes  a  con- 
tact mine  really  dangerous  was  not  turned  on  at 
the  time  the  mine  was  struck.  Large  quantities  of 
stunned  and  disabled  fish  were  gathered  in  by  boat- 
men after  the  explosions.  M.  S. 
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earnings  for  the  year  $27,394  more  than  in  the  same 
period  last  year. 

Both  in  gross  earnings  and  in  operating  ex- 
penses the  annual  report  of  the  New  York  and 
Queens  County  Railroad  company  shows  marked 
increase.  The  gross  earnings  were  $408,949,  operat- 
ing expenses,  $251,277;  fixed  charges,  $254,844. 

The  gross  earnings  of  the  Nassau  Electric  Rail- 
road company,  as  shown  by  the  annual  s.atement, 
were  $2,054,080;  the  operating  expenses,  $1,259,838, 
being  an  increase,  of  $79,044  in  the  net  earnings  as 
compared  with  the  previous  year.  The  company 
expended  $388,428  in  improvements  and  extensions 
during  the  year. 

The  Third  Avenue  Railroad  company.  New 
York,  reports  the  following  items  for  the  fiscal  year 
ended  June  30,  i8g8:  Gross  earnings,  $2,506,861-  op- 
erating expenses,  $1,419,206;  other  income,  $104030- 
charges,  $371,763:  balance,  $819,922;  dividends,  $800 - 
000;  surplus,  $19,922;  betterments,  $23,666.  Cash 
on  hand,  $179,540;  total  surplus,  $36,450. 

The  Albany  Railway  company's  statement  of  earn- 
ings tor  the  year  is  as  follows:  Gross  earnings,  $627,- 
586;  net,  $228,091;  other  income,  $8,232;  charges 
$101,219;  surplus,  $135,104;  dividends,  seven  per  cent' 
$122,500;  total  surplus,  $66,252.  The  company's  re- 
port tor  the  second  quarter  shows:  Earnings,  $153- 
558;  net,  $50080;  other  income,  $10,252;  charges 
$27,128;  surplus,  $32,204,  against  $43,502  in   1897. 

The  Bufifalo  Railway  company's  annual  report 
contains  the  following  items:  Gross  earnings 
*i,356,494,-  operating  expenses,  $678,135;  other  in- 
l^^^:J-!-^^?-  I""^^  "^^'Ses.  $420,348;  balance 
$286,790;  dividends,  $214,820;  surplus,  $71,970-  better- 
ments, $177,486.  The  general  balance  sheet  shows 
"T^f^S"  Q^"'''J-°'??7.  and  a  profit  and  loss  (surplus) 
of  $689,589.  The  Buffalo  Crosstown  Street  Railway 
company  s  gross  earnings  last  year  amounted  to 
$489,830,  and  operating  expenses  $327,002,  the  net 
earnings  being  $10,136  greater  than  the  previous 
year.  '^ 

Once  more  it  is  rumored  that  the  Central  Union 
ieleplione  company  is  about  to  resume  dividends 
the  company  paid  a  small  dividend  in  1896 
but  nothing  last  year.  The  affairs  of  the  con- 
cern are  said  to  be  in  a  prosperous  condition  and 
an  increase  in  the  earnings  for  the  fiscal  year  is 
expected  to  the  amount  of  about  $500000  The 
earnings  of  last  year  were  $1,436,898  gross.  Oper- 
ating expenses,  which  have  been  very  heavy,  will 
be  reduced.  The  rumor  that  dividends  were  to  be 
revived  last  year  resulted  in  a  material  advance  in 
the  stock,  but  it  declined  in  the  neighborhood  of 
ot  33. when  the  dividend  was  passed  and  has  fluctu- 
ated in  that  neighborhood  ever  since.  Now,  how- 
ever, on  the  promise  of  dividend  it  has  advanced  to 
50,  where  it  sold  last  Tuesday.  Prior  to  1896  divi- 
dends of  five  per  cent,  were  paid.  Many  well-in- 
formed telephone  men  contend  that  the  competition 
the  company  has  experienced  precludes  the  possi- 
bility of  a  dividend  for  a  long  time  to  come. 

MISCELLANEOUS. 

The  Electrical  Club  of  the  Young  Men's  Christian 
Association  of  Chicago  will  give  an  electrical  enter- 
tainment on  the  evening  of  Septemeber  i6th  in  As- 
sociation Hall,  151-153  La  Salle  street.  It  will  con- 
sist of  an  illustrated  lecture  bv  F.  L.  Perry  and 
spectacular  electrical  effects  by 'George  W.  Patter- 
son, with  musical  selections.  The  entertainment 
will  be  free,  although  a  nominal  charge  is  made  to 
those  desiring  reserved  seats.  It  is  given  to  call 
attention  to  the  excellent  educational  work  of  the 
club. 


ELECTRICAL  SECURITIES. 

The  Bridgeport  Traction  company  reports  that  its 
gross  earnings  for  the  last  year  were  $333409,  an 
increase  of  $14,435.  The  operating  expenses  were 
$178,188.  a  decrease  of  $12,959.     This  makes  the  net 
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The  Dearborn  Drug  and  Chemical  Works  of  Chi- 
cago were  represented  at  the  street-railway  conven- 
tion at  Boston  by  their  vice-president  and  general 
manager,  Mr.  Robert  F.  Carr. 

The  American  Equipment  company  of  New  York 
will,  about  October  ist,  put  one  or  more  standard 
cars  for  electric  railways  in  service  on  the  principal 
roads  in  prominent  cities  of  the  United  States,  to 
demonstrate  practically  approved  apparatus  for  elec- 
tric railways. 

The  Chicago  Rheostat  company  presents  to  the 
trade  a  line  of  standard  rheostats  recommended  for 
reliability,  finish  and  general  excellence.  It  issues 
a  price  list  giving  the  names  of  the  various  types, 
with  the  prices  for  the  different  sizes.  E.  W.  Ham- 
mer is  the  general  manager  of  the  company,  which 
has  its  office  at  1649  Marquette  building. 

The  Triumph  Electric  company  of  Cincinnati  is 
gratified  at  the  issue  of  a  suit  for  patent  infringe- 
ment brought  against  it  by  the  Westinghouse  Elec- 
tric and  Manufacturing  company.  The  case  was 
argued  before  Judge  Clark  of  the  United  States 
Court  for  the  Southern  District  of  Ohio,  and  the 
decision,  as  the  Triumph  company  announces,  was 
in  favor  of  the  defendant,  the  Westinghouse  patent 
being  declared  void. 

The  Edison  Manufacturing  company  of  New  York 
has  a  fan-motor  outfit  especially  devised  for  tele- 
phone booths.  A  sound-proof  booth  is  usually  hot 
and  close  in  warm  weather,  and  a  fan  motor  is  pre- 
cisely   the    indicated    remedy.     The    fan    is    seven 
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inches  in  diameter  and  is  suspended  from  a  bracket 
b3'  a  heavy  rubber  ring  that  takes  up  the  vibration. 
With  self-oiling  bearings  the  fan  runs  so  quietly 
that  it  is  said  that  the  cool  breeze  is  the  only  indi- 
cation of  its  presence.  Two  styles  are  made— one 
for  operation  from  iio-volt  lamp  circuits  and  the 
other  for  use  with  a  three-cell  Edison-Lalande  bat- 
tery.   , 

BUSINESS. 

The  Central  Electric  company  of  Chicago  is  head- 
quarters for  mica  products,  including  mica,  mica 
segments,  micanite  segments,  micanite  cloth,  em- 
pire cloth  and  M.   I.  C.  compounds.     These  goods 
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in  all  forms  and  types  are  carried  in  Chicago  stock 
and  can  be  supplied  immediately. 

The  Warren-Medbery  company,  manufacturer  of 
inductor  alternators,  notes  a  large  increase  in  sales 
for  the  month  of  August.  It  has  made  sales  in  the 
following-named  places  this  month:  Two  in  Canada, 
two  in  New  "V  ork,  one  in  San  Erancisco,  one  in 
Manitoba,  three  in  Pennsylvania,  one  in  New  Jer- 
sey, two  in  New  England,  three  in  Texas,  one  in 
South  Carolina,  and  one  in  Tennessee. 

The  Cutler-Hammer  Manufacturing  company  of 
Chicago  states  that  its  sales  for  August  were  larger 
than  for  any  preceding  month  in  the  history  of  the 
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company.  This  evidently  indicates  an  increase  in 
the  business  of  the  motor  manufacturers,  to  which 
most  of  the  goods  were  sold.  The  Cutler-Hammer 
company  is  preparing  for  a  large  fall  business  in 
rheostats,  which  is  confidently  expected. 

Dry  batteries  have  been  found  very  useful  for 
signal  service  in  the  field.  The  Western  Electric 
company  manufactures  the  W.  E.  dry  battery,  which 
has  a  high  efficiency  and  long  life  and  is  admirably 
adapted  for  emergencies.  A  large  amount  of  A-i 
lap-seamed  speaking  tube  manufactured  by  the 
Western  Electric  company  has  been  used  for  con- 
nection between  different  stations  and  forts,  it  be- 
ing used  as  a  reserve  for  the  telephone  service. 


ILLUSTRATED    ELECTRICAL   PATENT   RECORD. 


9851  Electric  Locomotion.  Henry  Van  Hoe- 
venbergh.  New  York,  N.  Y.  Application  filed 
October   lo,  1895.     Renewed  June  23,  1898. 


A  system  of  electric  locomotion  comprising  a  supply 
coDductor  extending  along  a  roadway  and  a  series  of  trol- 
leys supported  thereon  for  leading  current  to  road  vehicles, 
the  trolleys  being  provided  with  sloping  frames  to  permit 
transit  over  one  another  and  a  flexible  conductor  con- 
nected with  a  traveling  vehicle  whereby  the  trolleys  may 
rest  by  gravity  on  the  supply  conductors. 

609,853.  Railway-rail  Joint.  Alwin  Victor,  Wies- 
baden, Germany.  Application  filed  December 
27.  1897- 

In  an  auxiliary  rail  for  railway  rail  Joints  the  head  is 
pressed  down  at  both  ends  and  the  web  bent  out  in  pro- 
portion to  the  depression  of  the  head. 
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NO.    609,877. 

609,875.  Electrode  for  Medical  Purposes.  Marian 
^T.  Clarke,  Vvilkesbarre,  Pa.  Application  filed 
January  8,  1898. 

An  electrode  comprises  a  suitably  shaped  metal  plate* 
having  its  surface  filled  with  perforations  which  are  coun" 
tersuok  on  the  operative  face  of  the  electrode. 

609,877.  Tension  Regulator  for  Electrical  Trans- 
mission of  Speech.  Alfred  C.  Cousens,  Newark, 
N.  J.     Application  filed  June  15,  1895. 

The  method  of  transmitting  sound  consists  in  subjecting 
to  the  action  of  the  transmitting  current  a  substance  trom 
which  is  thereby  generated  a  gaseous  variable  resi:3tance 
medium,  and  varying  the  resistance  of  the  gaseous  medium 
by  the  action  of  and  to  conform  to  the  sound  waves  to  be 
transmitted. 

609,888.  Clamp  for  Electric  Wires.  Sylvester  S. 
Leonard,  Chicago,  111.  Application  filed  Janu- 
ary 24,  1S9S. 

A  clamp  of  ilie  class  described  consisting  of  a  flexible 
loop  adapted  to  embrace  ihe  glass  insulator  and  a  pair  of 
clamping  blocks  loosely  secured  to  ihe  loop  at  one  end 
and  each  provided  at  the  other  end  with  a  notch  adapted  to 
receive  the  free  end  of  the  wire,  the  free  end  being  pro- 
vided with  means  for  clamping  it  upon  the  blocks. 

609,924.  Incandescent  Lamp  Shade  or  Cover.  Wal- 
lace H.  Wells,  Brasher  Falls,  N.  Y.  Applica- 
tion filed  March  28,  1898. 

A  shade  for  incandescent  lamps  consisting  of  a  spring 
metal  strip,  the  ends  of  which  are  adapted  to  clasp  the 
lamp,  and  a  cover  secured  to  the  strip  and  adapted  lo  in- 
case the  lamp  bulb. 

609,972.  Hanger  for  Electric  Lamps.  William  F. 
Murphy,  Iowa  City,  Iowa.  Application  filed 
December  21,  1897. 

The  hanger  described  comprises  the  bracket  arms,  me- 
tallic spindles  connected  wi_th  and  extending  inwardly 
from  the  bracket  arms;  one  spindle  having  seats,  the 
spool  or  drum  having  metallic  bushings  in  its  ends  snugly 
receiving  the  spindles,  and  also  having  a  gear,  and  pawls 
adapted  to  engage  the  seats  of  the  spindle,  an  arbor  car- 
ried by  ibe  bracket  arms,  a  gear  mounted  on  the  arbor  and 
meshing  with  the  gear  on  the  spool  or  drum,  a  coiled 
spring  surrounding  the  arbor  and  having  one  end  fixed 
with  respect  to  the  bracket  arms  and  its  opposite  end 
connected  with  the  gear  on  the  arbor,  the  wires  adapted 
to  be  connected  with  an  electric  device  and  wound  on  the 
spool  or  drum  and  the  screws  connecting  the  wires  to  the 
spool  or  drum  and  impinging  against  the  bushings  thereof. 

609,977.  Electric  Railway  Motor.  Albert  Schmid, 
Pittsburg,  Pa.     Application  filed  May  10,  1894. 

An  electric  motor  having  a  horizontally  divided  field 
magnet,  tlie  ujperporttou  of  whicti  is  provided  with  an 
axle^bearing  at  one  end  and  the  lower  portion  of  which  is 
hineed  to  the  upper  portion,  independently  of  the  axle 
bearing,  wheieby  it  may  be  swung  downwardly  without 
disturbing  the  bearing. 
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609.990.  Means  for  Controlling  Non-synchronous 
Alternating-current  Motors.  Benjamin  G. 
Lamme,  Pittsburg,  Pa.  Application  filed  March 
II,  1896. 

A  variable-speed  noo-synchronous  motor  has  a  com- 
-  paratively  lar^g  secondary  resistance  and  a  small  degree 
of  magnetic  leakage  between  its  primary  and  secondary 
members,  in  combination  with  means  for  varying  the  elec- 
tromotive force  applied  to  its  primary  member,  whereby 
the  speed  of  the  motor  is  varied. 

609.991.  Method  of  and  Means  for  Securing  Con- 
stant Torque  in  Polyphase  Motors.  Benjamin 
G.  Lamme,  Pittsburg,  Pa.  Application  filed 
February  10,   1898. 

The  method  of  securing  constant  torque  in  an  induction 
alternating-current  motor  consists  in  supplying  the  aciuat- 
ing  currents  ihrough  choke-coils,  the  magnetic  circuits  of 
which  become  saturated  at  a  predetermined  point  in  the 
increase  of  the  quantity  of  current. 

610,004.  Rail-bond.  William  H.  Talley,  Waco, 
Texas.     Application  filed  November  26,  1897. 

A  rail-joint  is  described  comprising  a  suitable  rail  hav- 
ing a  base  angle  bar  located  on  either  side  of  the  rail  and 
having  basal  flanges,  normally  in  contact  with  the  base  of 
the  rail,  angular-sbaped  grooves  formed  in  the  basal 
flanges  of  the  angle  bars,  and  triangular  conducting  bars 
located  in  the  grooves  and  in  direct  contact  with  upper 
surfaces  of  the  base  of  the  rail, 

610.007.  Contact  Device  for  Electric  Railways. 
Louis  E.  Walkins,  Springfield,  Mass.  Applica- 
tion filed  January  24,  iS^. 

The  combination  includes  a  shoe-supporting  f^ame  hav- 
ing suspension  supports  from  the  axles,  and  comprising 
the  articulated  supporting  member,  with  springs  inter- 
posed between  the  top  of  the  frame  and  a  porCiou  of  the 
car  or  its  truck,  a  wheel  centrally^carried  by  the  frame  and 
adapted  to  run  on  the  top  of  the  third-rail  conductor,  and 
a  shoe  having  a  depending  supporf  from  the  frame  and 
adapted  to  bear  yieldingly  against  a  sidewise  portion  of 
the  third  rail. 

610.008.  Contact-rail  Appliance  for  Electric  Rail- 
ways. Louis  E.  Walkins,  Springfield,  Mass. 
Application  filed  February  2,   1898. 

The  essential  feature  is  a  double-shoe  trolley  device 
consisting  of  a  depending  trolley  support  having  a  roller- 
carrying  yoke  to  run  on  the  top  of  the  support  rail  and  pro- 
vided with  the  oppositely  arranged  depending  inwardly 
spring  pressed  shoes,  the  trolley  support  being  provided 
at  its  upper  portion  with  the  paired  lateral  arms  having 
perforations. 

610.009.  Electric  Railway.  Louis  E.  Walkins, 
Springfield.  Mass.  Application  filed  February 
2,  1898. 

A  longitudinally  ranging  series  of  transversely  axial 
roller  wheels  is  horizontally  arranged,  each  having  a  cen- 
tral rim,  and  at  either  side  thereof  an  annular  section  of 
metal  insulated  from  the  central  rim.  Each  of  the  annular 
sections  has  a  surrounding  collar  in  contact  therewith. 

610,016.  Electric  Switch.  RolHn  A.  Baldwin,  South 
Norwalk,  Conn.  Application  filed  March  25, 
1897. 

In  an  electrically  operated  railway  switch  there  is 
claimed  the  combination  of  an  el  eel  remap  net  and  its 
armature,  a  rod  attached  to  and  moving  with  the  armature, 
a  guide  adapted  to  deflect  the  rod  when  it  is  moved  by  the 
armature  and  a  switch-moving  bar  under  the  control  of  the 
guided  movement  of  the  rod. 
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610,023.     Automatic     Cut-out    for     Magneto-gener- 
ators.    William  J.  Bowen  and  Charles  A.  Fed- 
"     erer,    Cleveland,    Ohio.     Application   filed   May 
26,    1898. 

A  spindle  having  a  loose  wheel  mounted  thereon,  and 
connected  to  the  magneto  generator,  a  disk  of  insulating 
material  secured  to  the  spindle,  the  disk  having  a  notch 
engaged  by  a  conducting  pin  upon  the  wheel,  a  contact 
plate  within  the  notch,  a  connection  leading  from  the 
contact  plate  through  the  spindle  to  the  magneto-gener- 
ator, and  a  spring  arranged  to  hold  the  plate  in  contact 
with  the  pin. 

6io,02S.  Alternating-current  Motor.  Charles  S. 
Bradley,  Avon,  N.  Y.  Application  filed  Sep- 
tember 17,  1S97. 

An  electric  motor  having  a  primary  winding  is  provided 
with  a  plurality  of  branches,  one  or  more  of  which  in- 
cludes inductance  to  set  up  in  the  primary  core  a  rotary 
field  when  connection  is  made  with  a  single-phase  current, 
and  a  secondary  element,  the  winding  of  which  is  con- 
nected with  an  adjustable  phase-leading  device. 

610,067.  Induction  Motor.  Benjamin  G.  Lamme, 
Pittsburg,  Pa.     Application  filed  July  22,  1897. 

Claim  is  made  for  a  secondary  member  comprising  a 
spider,  a  laminated  core  provided  with  slots,  bar  conduc- 
tors located  in  the  slots  and  projecting  beyond  the  ends 


of  the  same  and  resistance  rings  fastened  to  the  inner 
sides  of  the  projecting  ends  of  the  conductor  bars  by 
means  of  bolts,  nuts  and  spring  washers,  and  provided 
with  ventilating  blades,  some  of  which  have  shoulders  en- 
gaging the  adjacent  portion  of  the  spider. 

610,077.  Ship's  Log  and  Registering  Mechanism. 
Warren  H.  McCurdy,  Boston,  Mass.  Applica- 
tion filed  January  23,  1897. 

A  ship's  log  is  provided  with  four  electric  wires  making 
two  independent  circuits,  the  ends  of  the  wires  being 
sealed  in  the  ends  of  the  rubber  tubes  and  intermediatelv 
connected  by  mercury  within  the  tubes. 

610,090.  Electric  Railroad.  Benjamin  C.  Seaton, 
St.  Louis,  Mo.     Application  filed  April  5,  1897. 

A  conductor  for  supplying  current  to  an  electrically  pro- 
pelled car  is  located  above  ground  and  beneath  the  car  and 
carried  between  supports  made  of  insulating  material, 
which  also  form  a  housing  for  the  conductor  adapted  to 
protect  the  latter  against  snow,  rain,  sleet  and  accidental 
contact. 
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610.091.  Third  Rail  for  Electric  Railways.  Benja- 
min C.  Seaton,  St.  Louis,  Mo.  Application  filed 
December  7,  1897. 

A  third  rail  is  formed  with  a  channel  in  the  upper  side  to 
receive  feed-in  wires. 

610.092.  Contact  Device  for  Electric  Railways. 
Benjamin  C.  Seaton,  St.  Louis,  Mo.  Applica- 
tion filed  February  4,  1898. 

A  contact  device  for  electric  railways  comprises  a  bar.  a 
hanger  secured  to  the  bar  so  as  to  swing  horizontally  in  a 
vertical  plane,  and  3  shoe  secured  to  the  hanger  and 
adapted  to  swing  in  a  vertical  plane  when  subjected  to 
strain. 

610.093.  Third  Rail  for  Electric  Railways.  Benja- 
min C.  Seaton,  St.  Louis,  Mo.  Application  filed 
February  4,    1898. 

A  third  rail  for  electric  railways  has  a  main  conductor 
and  a  cap  or  hood  of  non-conducting  material  covered  by 
metallic  strips,  insulated  by  the  cap  or  hood  from  ihe  main 
conductor  and  serving  as  conductors  for  signal  currents. 

610.094.  Electric  Railway.  Benjamin  |C.  Seaton, 
St.  Louis,  Mo.  Application  filed  February  18. 
189S. 

A  third  rail  or  conductor  in  combination  with  a  crossing 
located  in  a  gap  in  the  third  rail,  the  crossing  consisting 
of  a  hood,  channel  bars  supporting  the  hood,  a  conduit  in- 
closed by  the  hood  and  bars,  and  concrete  surrounding 
the  conduit. 

610,124.  Controller  for  Electric  Motors.  Harry  P. 
Davis.  Pittsburg,  Pa.  Application  filed  April 
25,  1898. 

In  a  controller  for  electric  motors  there  is  the  combina- 
tion wiihi  a  resistance-varying  switch  having  revolving 
brushes  and  a  separate  series  parallel  switch,  of  gearing 
between  the  shafts  of  the  switches,  means  for  operating 
the  first-named  switch,  a  cut-out  switch  for  each  motor  and 
means  actuated  thereby  for  preventing  the  operation  of 
the  series  parallel  switch  beyond  the  series  positions 
when  a  motor  is  cut  out. 

Reissue. 

11.689.  Electric  Circuit  Controller.  Joseph  H. 
Bowley,  Washington.  D.  C.  Application  filed 
March  19,  1898.  Original  No.  593.510,  dated 
November  9,  1897. 

An  automatic  regulator  for  electric  circuits  is  described 
consisting  of  a  receptacle  having  a  base  and  neck  portion, 
tbe  neck  having  an  upper  and  lower  compartment,  a  float 
mourned  in  the  lower  compartment  of  the  neck,  a  standard 
erected  upon  the  float  and  in  the  nerk  and  having  fingers 
designed  to  engage  the  ends  of  the  wires  forming  the 
circuit. 
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President  Sergeant. 

The  new  president  of  the  American  Street  Railway 
association  is  a  street-railway  financier  arid  operator 
of  ability  and  experience.  He  possesses  force  of 
character  and  is  a  firm  believer  in  the  co-operation 
of  street-railway  companies.  His  idea  of  the  scope 
of  the  association's  work  may  be  gained  by  the  fol- 
lowing extract  from  a  brief  speech  which  he  made 
on  accepting'  the  office  of  president: 

"As  to  this  association,  I  feel  strongly  that  it  has 
a  great  work  to  do;  that  its  meetings  are  not  merely 
pleasant  vacations;  that  it  is  not  called  together 
simply  for  the  purpose  of  reading  and  discussing 
the  papers;  but  I  believe  that  in  the  complex  re- 
lations which  are  continually  coming  forward  be- 
tween the  companies  and  the  municipalities  and  the 
state  governments  and  the  street  railways,  that  much 
is  to  be  gained  by  concerted  action.  Certainly  in 
Massachusetts  we  have  benefited  very  greatly  from 
the  fact  that  our  street  railways  have  pulled  toge:her 
for  what  they  knew  was  right;  and  we  have  suc- 
ceeded after  a  struggle  covering  many  years  in  ob- 
taining a  settlement  which  I  suppose, 
looked  at  from  all  sides,  could  be  called 
a  fair  settlement  of  the  relations  of  the 
street  railways  and  the  community.  1  hope 
that  the  trial  which  is  being  made  here 
of  this  new  plan,  by  which  the  oppressors 
of  the  street  railways  in  a  great  many  com- 
munities have  been  shown  by  an  act  of 
the  Legislature  how  far  the  street  railways 
are  liable  to  perform  work  which  is  not 
in  the  line  of  street-railway  practice,  and 
by  which  the  street  railways  themselves 
are  compelled  to  pay  a  portion  of  their 
receipts  for  the  benefit  of  the  highways, 
will  prove  instructive  and  mark  the  be- 
ginning of  a  proper  recognition  of  our 
industry  over  the  whole  country." 

Charles  Spencer  Sergeant  is  the  second 
vice-president  of  the  Boston  Elevated  Rail- 
way company.  He  was  born  in  North- 
ampton, Mass..  in  1852,  the  son  of  George 
and  Lydia  (Clark)  Sergeant.  His  father 
was  born  in  Stockbridge,  Mass.,  which 
had  been  the  family  home  since  the  settle- 
ment there  in  1735  of  his  great-great- 
grandfather as  a  missionary  to  the  S-Ock- 
bridge  Indians. 

Mr.  Sergeant  was  educated  in  the  public 
schools  of  Northampton  and  graduated 
from  the  high  school  in  186S.  He  began 
his  business  career  in  the  employment  of 
the  First  National  Bank  of  Easthampton 
in  1872.  Afterward  he  entered  the  steam- 
railroad  business  as  paymaster  and  cash'.er 
of  the  Marquette,  Houghton  and  Ontona- 
gon Railroad  company,  and  was  also  as- 
sociated with  various  iron  companies  and 
engaged   in   the   iron-smelting   business. 

In  1876  he  came  to  Boston  to  take  the 
position  of  chief  clerk  of  the  Eastern  Rail- 
road company,  being  subsequently  ap- 
pointed general  auditor,  serving  for  seven 
years  in  the  employment  of  this  company. 
In  December,  1887,  when  the  West  End 
Street  Railway  company  came  into  posses- 
sion of  the  several  street  railways  centering 
in  Boston,  he  was  offered  and  assumed 
the  position  of  general  auditor  of  the  company. 
Later  Mr.  Sergeant  was  advanced  to  the  position 
of  second  vice-president,  and  in  November,  1892, 
he  was  appointed  general  manager,  which  position 
he  held  until  the  lease  of  the  company  to  the  Boston 
Elevated  Railway  company. 


A  Curious  Accident. 

[From    the    Minneapolis  correspondent  of    tlie    Western   Elec- 
trician ] 

Charles  Hillman  carried  a  banner  in  the  Labor 
Day  parade  in  St.  Paul.  The  banner  pole  was  sur- 
mounted by  an  American  eagle,  of  iron,  and  Hill- 
man  neglected  to  lower  it  when  he  passed  under  a 
trolley  wire.  The  contact  was  made  and  the  current 
traveled  down  the  pole  to  the  silk  banner  and  Hill- 
man  completed  the  circuit.  He  felt  a  tickling  sen- 
sation in  his  feet  and  found  he  was  unable  to  move. 
He  lost  his  footing  and  fell  forward,  breaking  the 
connection.  The  tassels,  which  touched  his  face, 
were  badly  scorched.  Hillman's  right  arm  was 
strained  and  hurt  in  his  fall,  but  he  pluckily  con- 
tinued the  march. 


A  Chapter  of  Accidents. 

The  electricians  of  western  New  Vork  seem  to 
have  been  under  an  unlucky  star  recently.  On  Au- 
gust 31st,  in  the  station  of  the  Lockport  Gas  and 
Electric  Light  company,  Chief  Night  Engineer 
Thomas  H.  Farrell  in  some  way  caught  hold  of 
the  two  terminals  of  a  50-light  machine  and  received 
i,goo  volts  61  electricity.  His  body  fell  forward  onto 
the  machine.  When  rescued  he  was  dead.  He  was 
Z6  years  old,  and  had  been  in  the  employment  of  the 
company  eight  years.  He  was  considered  very  effi- 
cient. 

Lawrence  Lee.  a  lineman  employed  by  the  Buffalo 
and  Niagara  Falls  Electric  Light  and  Power  com- 
pany, was  working  overtime  on  the  night  of  Friday, 
September  2d.  for  the  Niagara  Falls  Hydraulic 
Power  and  Manufaciuring  company  in  the  canal 
district,  adjusting  some  troublesome  wires.  It  was 
about  midnight  when  Lee  started  to  cross  the  hy- 
draulic canal  on  a  walk  close  to  the  gate  house. 
This  walk  narrows  near  the  center,  and  in  the  dark- 
ness Lee  did  not  notice  this  fact.     He  plunged  from 


Local  capitalists  are  projecting  an  electric  rail- 
way from  East  Floughton,  Mich.,  to  West  Han- 
cock. The  company  will  be  known  as  the  Flough- 
ton County  Street  Railway  company. 
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the  walk  into  the  water  between  the  gate  house 
and  the  rack.  The  splash  was  heard  by  men  in 
Wallace  C.  Johnson's  office,  and  a  search  brought 
to  hght  Lee"s  hat.  The  waste  gate  of  the  flume  was 
hurriedly  opened  in  the  hope  that  the  body  might 
pass  over  the  cliff  into  the  lower  river  instead  of 
going  into  the  wheel-pits  and  onto  the  turbines, 
the  men  not  recalling  at  the  time  that  it  would  be 
impossible  for  the  body  to  enter  the  v/heels,  as  they 
are  protected  by  screens.  All  possible  efforts  were 
made  to  recover  the  body  on  Saturday,  but  it  was 
not  until  Sunday  morning,  when  the  water  was  shut 
off,  that  it  was  found  beneath  the  Cliff  paper  mill. 
Lee  was  about  35  years  old,  unmr.rried. 

In  the  Pearl  street  station  of  the  Buffalo  General 
Electric  company  W.  A.  McEvoy  had  a  narrow  es- 
cape from  death  while  trying  to  adjust  a  belt.  The 
bell  had  slipped  and  in  trying  to  fix  it  he  was  caught 
and  drawn  down.  In  falling  he  stretched  out  his 
other  arm  and  struck  the  opposite  dynamo.  As 
quickly  as  possible  the  engines  were  stopped  and 
C'ty  Electrician  H.  G.  Stott  released  McEvoy  from 
his  position.  He  was  taken  to  the  Fitch  Hospital, 
where  it  was  found  he  was  terribly  burned.  Both 
arms  were  seared  their  entire  length  and  his 
back  was  livid.  In  some  places  the  current  had 
eaten  into  the  muscle,  leaving  a  hard  white  scar 
on  the  arm.  He  recovered,  after  receiving  about 
T.500  volts. 


On  Sunday,  September  4th,  M.  B.  Marvin,  an 
electrician  in  the  employment  of  the  Bell  Telephone 
company  of  Bufi'alo,  went  to  Lewiston  to  pass  the 
day  as  the  guest  of  a  friend.  They  decided  to  go 
fishing,  and  Marvin  entered  one  boat  in  company 
with  a  boatman,  and  his  friend  another.  They  rowed 
upstream  along  the  Canadian  shore  quite  a  distance 
above  the  site  of  the  old  Lewiston  bridge.  As  even- 
ing approached  Marvin  and  his  boatman  started 
to  return  in  advance  of  the  other  boat.  They  went 
with  the  current  and  it  carried  them  into  a  rough 
spot  known  as  the  "dasher."  The  boat  was  upset, 
and  the  two  men  thrown  into  the  water.  Both  men 
were  drowned.  The  boat  was  picked  up  as  it  passed 
the  Lewiston  hotels,  Marvin  was  about  38  years 
old,  unmarried,  and  had  been  employed  by  the  tele- 
phone company  for  15  years.  He  was  an  expert 
in  his  field. 


Release  of  Signal   Service    Volunteers. 

In  common  with  the  other  volunteers,  the  men  who 
gave  their  services  to  the  country  as  volunteers 
in  the  Signal  Service  Corps  are  anxious 
to  go  home  now  that  (as  they  consider) 
the  pressing  need  for  their  services  is  over. 
While  this  is  a  very  natural  sentiment, 
opinions  differ  as  to  the  wisdom  of  ac- 
ceding to  it  at  present.  The  Washington 
correspondent  of  the  New  York  Tribune 
represents  the  situation  as  follows:  "While 
there  is  much  work  to  be  done  in  the  way 
of  extending  and  operating  the  telegraph 
lines  in  the  newly  acquired  possessions. 
Signal  Service  officials  say  there  is  no  diffi- 
culty in  securing  enough  men.  Of  the  300 
men  now  in  Cuba,  it  is  said  two  com- 
panies could  be  withdrawn  for  other  fields 
without  detriment.  A  number  of  the  vol- 
unteers in  the  corps  have  asked  to  be 
discharged,  and  where  their  requests  are 
well  founded,  they  will  be  complied 
with." 

On  the  other  hand,  there  is  a  belief  that 
all  or  nearly  all  of  the  men  are  still  needed 
and  some  irritation  at  the  manner  in  which 
some  of  the  men  seek  to  be  discharged. 
In  particular,  many  applications  for  dis- 
charge papers  have  been  received  from  the 
Volunteer  Signal  Corps  attached  to  Gen- 
eral Lee's  command  at  Jacksonville,  Fla. 
The  officers  complain  of  demoralization 
in  the  corps,  owing  to  the  efforts  of  friends 
of  the  Signal  Corps  Volunteers  to  secure 
their  discharge  from  the  service,  now  that 
the  war  is  over.  General  Greely.  the  chief 
signal  officer,  has  sent  this  telegram  to 
Lieutenant-Colonel  J.  E.  Maxfield,  signal 
officer  at  Jacksonville,   Fla.: 

"Neither  the  United  States  government 
nor  the  chief  signal  otficer  desire  to  retain 
patriotic  volunteers  in  service  one  day 
longer  than  public  interests  demand.  The 
occupation  of  Porto  Rico  and  Cuba,  with 
extensive  governmental  telegraph  lines  to 
temporarily  care  for  and  the  creation  of 
division  camps  throughout  the  United 
States,  imposes  on  the  Signal  Corps  addi- 
tional work  instead  of  lessening  it.  Dis- 
charges in  detachments  or  in  large  num- 
bers cannot  at  present  be  promised,  and  efforts 
to  secure  discharges  through  political  influence 
is  discreditable  to  soldiers  employing  it.  The 
chief  signal  officer  will  give  personal  and  consid- 
erate attention  to  every  application  for  a  discharge 
coming  through  military  channels,  and  will  rec- 
ommend discharges  of  individuals  to  the  extreme 
point  consistent  with  public  interests.  Such  ap- 
plicants must  give  cogent  reasons  and  their 
applications  must  be  carefully  considered  by  you  per- 
sonally and  indorsed  without  fear  or  favor.  Sol- 
diers with  dependent  families  and  who  have  made 
pecuniary  sacrifices  for  the  country,  and  also  those 
whose  physical  condition  warrants  the  belief  that 
they  will  be  of  no  further  service  within  90  days, 
will  receive  especial  consideration  as  applicants  for 
discharges.  'The  chief  signal  officer  will  see 
that  they  receive  proper  attention  on  receipt  here. 
You  will  cause  this  telegram  to  be  read  to  the  com- 
mand/' 

One  company  of  the  Signal  Corps  has  been  or- 
dered by  the  secretary  of  war  to  proceed  to  Omaha 
for  the  purpose  of  taking  part  in  the  exposition. 
The  detail  was  made  in  opposition  to  the  recom- 
mendation of  General  Greely.  who  told  the  secre- 
tary that  there  was  more  work  for  the  Signal  Corps 
to  do  now  than  at  any  time  since  the  beginning 
of  the  war.  The  soldiers  were  sent  to  Omaha  to 
exhibit  the  working  of  a  war  balloon. 
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American     Electrical      Works'     Annual 
Clambake. 

On  Saturday.  September  lOth,  there  occurred  for 
the  twentieth  time  that  most  enjoyable  '  social- 
business"  function  known  as  the  annual  clambake 
of  the  American  Electrical  ^^''orks  of  Providence. 
R.  I. 

In  considering  the  best  time  during  which  togive 
this  entertainment  the  American  Electrical  Works 
hit  upon  the  happ}-  idea  of  having  this  year's  bake 
follow  immediately  after  the  meeiing  of  the 
American  street  railway  convention  at  Boston,  and 
this  arrangement  proved  a  very  happy  one.  The 
Friday  just  preceding  the  Saturday  on  which  the 
bake  took  place  had  been  spent  by  the  hard-working 
people  in  closing  the  exposition,  and  when  Saturday 
morning  came  bright  and  clear  there  was  no.hing 


AMERICAN    ELECTRICAL  WORKS    ANNUAL  CLAMBAKE  — POM- 
HAM    CLUB. 

to  interfere  with  the  closing  event  of  a  most  en- 
joyable convention  season. 

On  arriving  in  Providence  the  first  evidence  of 
the  now  far-iamed  hospitality  of  the  Phillipses  was 
evidenced  in  the  delegates  being  met  at  the  station 
by  special  cars  upon  which  they  were  to  ride  to 
the  Pomham  Club.  This  ride  took  the  guests 
through  Providence,  and  gave  them  an  excellent 
idea  of  this  prosperous  cit>-.  It  is  quite  a  ride  over 
the  hills  to  the  Pomham  Club,  but  when  one  reaches 
this  ideal  location  for  a  clubhouse  he  is  well  repaid 
for  the  long  and  pleasant  journey.  The  clubhouse 
proper  stands  on  a  high  blult,  or  point  of  land,  over- 
looking the  water,  and  the  vista  is  one  long  to  be 
remembered,  dotted  as  it  is  with  white  sails  on  a 
background  of  blue  sea  and  the  green  of  the  opposite 
shore. 

To  give  a  detailed  description  of  all  that  happened 
in  the  few  hours  of  the  clambake  is  impossible.  Suf- 
fice it  to  say  that  the  moment  the  delegates  arrived 
entertainment  most  royal  began.  On  entering  the 
clubhouse  and  greeting  the  hosts  all  hands  were 
directed  to  check  hats,  secure  an  American  Elec- 
trical Works  souvenir  cap,  register  and  receive  the 
silken  badges.  It  was  astonishing  to  note  the  num- 
ber of  badges.  It  is  said  that  this  time  there  were 
over  300  people  present. 

A  delicious  luncheon  was  served  before  noon,  and 
this,  as  well  as  the  remainder  of  the  entertainment. 
was  enlivened  by  the  strains  of  music  from  a  fine 
orchestra.  About  2  p.  m.  a  large  portion  of  the 
company  went  out  to  see  an  ideal  clambake,  but  the 
hospitalit>-  of  the  hosts  would  not  permit  clams  to 
be  served  on  the  lawn,  so  to  speak,  and  w-ithin  haX 
an  hour  all  hands  were  '"piped"  to  the  bake  proper, 
which  was  in  realit>-  a  most  delicious  dinner  wi  h 
a  bill  of  fare  varied  by  almost  everj^  delicacy  of  the 
season.  The  guests  were  arranged  at  tables  headed 
by  the  officers  and  managers  of  the  various  depart- 
ments of  the  American  Electrical  Works  and  their 
branch  houses  tliroughout  the  country. 

The  dinner  was  concluded  by  speeches,  and  no 
one  w-as  spared  by  the  raillery  of  the  several  ver}' 
brilliant  speakers.  About  four  o'clock  the  part>-  be- 
gan to  break  up.  man\'-  of  the  delegates  taking  the 
trains  back  to  Boston  and  New  York. 

It  has  been  said  by  those  who  have  attended  before 
that  each  of  the  Phillips  clambakes  seems  to  out- 
shine its  predecessor  of  the  year  before;  and  this 
time  it  seemed  as  though  all  records  were  broken. 


Electric  Railways  in  Egypt. 

The  electric  street-car  lines  are  much  patronized 
by  the  natives  and  are  now  probably  the  most  popu- 
lar means  of  locomotion  in  the  city  of  Cairo,  ac- 
cording to  a  correspondent  of  the  Chicago  Record. 
"I  believe,  though,  these  lines  have  only  been  ruT^ 
ning  for  the  last  two  years.  The  first  outlay  has 
already  been  covered  and  they  are  now  run  at  a 
great  profit.  So  popular  are  these  cars  on  public 
holidays  that  they  are  absolutely  mobbed  bj-  the 
people,  who  cling  to  everj'  available  bolt,  standing 
on  one  another,  swarming  like  bees.  These  cars 
can  vie  with  the  famous  Brooklyn  trams  for  being 
veritable  Juggernauts  in  the  sacrifice  of  human  life. 
The  first  week  the  accidents  in  the  streets  of  Cairo 
totaled  up  to  So  killed.  Since  then  the  average  has 
been  six  or  seven  weekly.  This  loss  of  life  is  not 
verj^  remarkable,  considering  that  the  majoriti'  of 
Cairenes  are  either  deaf  or  blind  in  one  eye  and  the 
tram  cars  seem  to  have  the  road  to  themselves,  for 
they  onh'  stop  at  their  appointed  stations." 


■F.  W.  Ryan  of  the  Peoria  Street  Car  compan\' 
proposes  an  electric  line  from  Spirit  Lake,  la.,  to 
Milford,  if  granted  a  franchise. 
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Annual  Meeting  of  the  American  Street 
Railway  Association  at  Boston. 

Large  attendance  and  great  mteresi  marked  the 
seventeenth  annual  meeting  of  the  American  Street 
Railway  association  in  Mechanics'  Hall.  Boston, 
last  w-eek.  President  Lang  called  the  assembled 
delegates  to  order  on  Tuesday  morning  and  intro- 
duced Mayor  Josiah  Quincy  of  Boston,  who  made 
the  welcoming  address.  His  honor  said  that  the 
street  railway-  was  an  important  agency  in  the  pro- 
motion of  civilization.  "Life  consists  of  motion,''  he 
explained,  "and  the  more  we  increase  the  facilities 
on  the  part  of  mankind  to  move  its  individual  units 
from  one  point  of  the  earth's  surface  to  another 
point,  the  more  we  extend  civilization  in  the  higher 
sense  of  the  term."  The  mayor  spoke  of  the  extent 
of  the  electric-raihvay  systems  of  Boston  and  its 
environs  and  concluded  by  wishing  the  delegates 
and  visitors  a  pleasant  sojourn  in  the  cit>'  and  a 
generous  share  of  the  good  things  of  life  in  the  com- 
ing period  of  prosperity. 

President  Lang  made  an  appropriate  response. 
The  following-named  companies  were  then  admitted 
to  membership:  Elmira  and  Horseheads  Railroad 
company,  Elmira,  X.  Y. ;  Portchester  Traction  com- 
pany, Portchester,  N.  Y. ;  Portland  and  Yarmooh 
Electric  Railway  company,  Portland,  ile.:  Ports- 
mouth Street  Railway  company.  Portsmouth,  Va. 
During  the  convention  the  following-named  compa- 
nies joined  the  association:  Warren.  Brookfield 
and  Spencer  Street  Railway  company,  Warren. 
Mass.:  Brockton.  Bridgewater  and  Taunton  Street 
Railway  companj-,  Boston,  Mass.;  Providence  and 
Taunton  Street  Railway  company.  Taunton.  Mass.: 
Milford.  Holliston  and  Framingham  Street  Railway 
company.  Framingham.  Mass.;  South  Chicago  Cit\- 
Railway  company.  Chicago.  111.:  St.  Joseph  Railway. 
Heat.  Light  and  Power  company.  Gloucester.  Mass.; 
Fairhaven  and  Westville  Street  Railway  company, 
New-  Haven.   Conn. 

President  Lang's  Address. 
In  his  annual  address  Mr.  Lang  briefl\-  review-ed 
the  history  of  the  association  and   enumerated  the 
cities   in   w-hich  the  meetings  had   been  held.     He 
then  continued: 

Having   laid    in    this    city   the   foundation    of   the 
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out  them  the  meetings  of  our  association  would  Be 
materially  weakened  and  lose  much  of  their  interest 
and  value.  Let  us  then  not  fail  to  give  them  and 
their  exhibits  all  the  attention  and  examination 
time  will  permit. 

The  executive  committee  has  prepared  a  very  ex- 
cellent list  of  papers  to  be  read,  and  I  trust  that  all 
Will  join  in  giving  them  generous  discussion.  Some 
of  the  writers  of  the  papers  have  told  me  that  they 
expected  more  benefit  would  be  derived  by  mem'- 
bers  from  discussion  than  from  the  paper  itself. 
This  should  be  inducement  enough  to  keep  all  in 
constant  attendance.  Bear  in  mind  that  in  so  doing 
we  are  also  promoting  the  best  interests  of  the  asso- 
ciation, as  well  as  honoring  the  writers  of-the  papers, 
which  is  their  due  and  our  duty.  While  on  this 
subject  let  me  here  call  attention  to  the  necessity 
of  having  at  our  meetings  papers  w-hich  wmII  interest 
all  the  members — not  only  the  mechanical  and  elec- 
trical engineers,  but  the  general  managers  and  even 
presidents  of  companies.  We  need  all  these  officials 
with  us  at  even'  convention:  hence  we  must  provide 
something  of  interest  to  them. 

Each  and  every  member  must  be  made  to  feel 
that  he  has  been  benefited  by  attending  our  con- 
ventions, and  likewise  the  company'  represented, 
or  our  association  will  cease  growing.  As  a  result 
of  our  deliberations  economies  should  follow-,  with- 
out injury  to  the  public  service,  all  of  which  will 
tend  toward  a  further  realiza'-ion  of  the  objects  of 
our  association,  which  are  "the  establishment  and 
maintenance  of  a  spirit  01  fraterni'y  among  the 
members."  and  in  the  largest  degree  "the  encourage- 
ment of  cordial  and  friendly  relations  between  the 
roads  and  the  public." 

Under  the  head  of  general  business,  as  pro\'ided 
in  our  bv-laws.  or  at  some  other  aoproprJate  time, 
a  sort  of  experience  meeting  or  informal  d'scuss'on 
of  all  subjects  relating  to  our  business  should  take 
place,  where  each  member  shall  feel  free  to  ask  any 
question  that  occurs  to  him  upon  which  he  desires 
information,  and  someone  may  stand  ready  to  an- 
sw*er. 

X  venture  to  suggest  a  few  subjects  arising  almost 
daily,  upon  which,  in  this  w-ay.  very  helpful  infor- 
ma*^ion  could  be  obtained,  namelv: 

"The  suburban  railroads:  on  what  terms  and  con- 
ditions should  they  enter  over  our  tracks  and  how 
can   their   building  be   encouraged?" 
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Splendid  structure  we  have  since  reared,  it  is  ver>^ 
proper  that  we  should  return  and  dwell  therein  for 
a  few  days.  Everj'thing  gives  promise  of  this  be- 
ing the  largest  meeting  in  our  existence.  If  we 
do"  not  make  it  one  of  the  most  valuable,  the  fault 
will  be  with  ourselves.  Let  us  hope  to  leave  such 
an  impression  that  the  Boston  people  wall  say,  "It 
was  good  to   have  them  with  us." 

In  the  growth  and  development  of  our  association 
and  the  business  we  represent  let  us  not  forget  the 
priceless  and  unrivaled  assistance  rendered  by  the 
technical  press.  Without  a  spokesman,  a  guardian 
ever  faithful  to  our  interests,  as  it  has  been,  our 
progress  would  have  been  much  slower  and  our 
pathway  exceeding  rough.  All  honor  to  these 
devoted  publishers  and  editors. 

Nor  must  we  for  a  moment  forget  (if  we  could) 
the  indefatigable  supph'"  man,  for  he  is  the  noblest 
Roman  of  them  all.  It  is  his  courage,  foresight 
and  energy-  in  taking  up  the  new  and  useful  article 
and  pressing  it  upon  our  attention  that  helps  to 
eft'ect  economies.  We  may  sometimes  be  prema- 
turely persuaded,  but  that  is  not  the  fault  of  the 
supply  man;  it  is  simply  one  of  the  arts  of  his  trade 
and  necessarj^  for  us  to  learn.     But,  seriously,  with- 


"The  issuing  of  transfer  checks  or  tickets  and 
how  abuses  connected  therewith  can   be  limited." 

"The  equipping  of  buildings  wiih  automatic 
sprinklers  and  the  economy  resulting  therefrom." 

"The  cast  or  electric  welding  of  rail  joints  and 
the  saving  effected  in  current  and  cars." 

'  The  discussion  or  agitation  of  municipal  owner- 
ship of  franchises,  and  the  most  intelligent  waj-  to 
treat  the  subject." 

"To  what  extent  companies  should  engage  in  the 
amusement  business,  and  the  best  methods  of  con- 
ducting the  same." 

"A  comparison  of  the  cost  of  materials  and  sup- 
plies and  expenses  of  operation." 

"How  best  to  promote  the  interests  of  employes 
and  in  return  secure  from  them  the  highest  degree 
of  ser\-ice  and  loj'alty." 

These  and  many  other  subjects  of  kindred  nature 
considered  in  this  manner  would  awnken  great  lu- 
cre st. 

I  desire  to  call  attention  to  our  fellow  workers 
and  associates,  the  Accountants'  association,  which 
holds  its  meetings  simultaneously  with  ours  each 
year,  and  is  even  now  in  session  in  another  part  of 
the  building.    The  whole  business  of  the  street  rail- 
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way  revolves  around  the  accountant's  office,  and 
many  of  us  can  attest  the  value  of  having  efficient 
persons  in  charge  thereof.  It  is  with  the  hope  of 
enabling  them  to  make  their  services  more  valuable 
to  their  respective  companies  that  the  association 
was  formed;  hence  ihey  should  receive  every  assist- 
ance it  is  possible  for  us  to  render.  I  bespeak  for 
them   your   cordial   co-opcralion. 

In  closing  I  wish  to  thank  our  efficient  secretary 
and  the  executive  committee  for  their  cordial  aid 
and  support  during  the  year,  and  to  assure  the 
members  of  the  association  of  my  great  appreciation 
of  the  honor  of  being  called  a  year  ago  to  the  oflicc 
of  president. 

Reports  of  Committees  and  Officers. 

The  executive  committee  reported  the  business 
it  had  transacted  during  the  year.  One  matter  dis- 
posed of  related  to  the  lighting  of  railway  parks 
and  pleasure  resorts  from  trolley  circuits,  brought 
before  the  association  by  the  Houston  Street  Rail- 
way companj'.  In  some  cities  this  is  allowed  and 
in  others  the  practice  is  forbidden.  The  secretary 
was  instructed  to  notify  the  manager  of  the  Houston 
company  that  the  executive  committee  considered 
the  issue  entirely  local  and  that  it  did  not  think  that 
it  should  take  any  part  in  it. 

The  committee  recommended  the  following  rules 
of  order,  which  were  adopted: 

1.  No  member  will  oe  reco^uizdd  by  the  presideac  unless  he 
shall  autiouiice  distinctly  bis  oaiue  aud  iiddrcss. 

2.  SpetfCUes  will  De  limited  lo  lo  ininutea  uoless  the  time 
shall  be  extended  by  the  convention. 

3.  Meiubero  who  desire  to  ofiEer  resolutions  or  other  uiitters  to 
be  cousidered  by  the  cooveniion  are  requesied  to  ^lUuiuit  tuem 
in  writing  ov«r  tneir  sif^natures  to  the  Secretary. 

W.  C.  Ely  presented  the  following,  which  was 
adopted  by  the  committee  and  the  association: 
"Pursuant  to  auihority  conferred  upon  this  commit- 
tee by  the  convention  of  1S97,  an  investigation  of 
the  question  of  municipal  ownership  has  been  in- 
stituted, and,  in  response  to  inquiries  sent  out  by 
the  secretary,  much  valuable  daca  and  information 
upon  the  subject  have  been  secured.  But  owing 
to  the  extent  of  the  field  necessary  to  be  covered, 
and  also  to  the  desirability  of  absolute  accuracy  in 
the  evidence  to  be  presented,  and  in  order  that  the 
form  of  its  presentation  shaJl  be  such,  as  to  order 
of  arrangement,  conciseness  of  detail,  etc.,  as  to 
render  the  same  of  the  greatest  value,  it  has  been 
thought  best  to  ask  for  lurther  time  in  the  matter; 
and  your  committee  would  therefore  recommend 
that  the  subject  be  left  in  the  hands  of  the  committee 
until  the  next  annual  convention,  and  in  the  mean- 
while any  member  so  desiring  may  have  access  to 
the  data  in  the  possession  of  the  secretary  in  its 
then  existing  form." 

It  was  noted  that  every  officer  of  the  association 
and  member  of  the  executive  committee  attended 
the  meeting  of  the  committee  on  Tuesday  morning, 
before  the  association  assembled.  This  is  unprece- 
dented in   the  history  of  the  organization. 

T.  C.  Penington,  the  secretary  and  treasurer,  re- 
ported receipts  from  October  18,  1897,  to  August 
25,  1S9S,  $9,307.05;  expenses  for  the  same  period, 
?5j65I.37;  balance  on  hand,  $3,656.28.  The  number 
of  company  members  is  161,  the  gains  and  losses  of 
the  year  exactly  balancing.  The  deaths  of  the  fol- 
lowing-named gentlemen  during  the  year  were  re- 
corded: J.  A.  Stratton,  secretary  and  treasurer 
Birmingham  Railway  and  Electric  company,  Bir- 
mingham, Ala.;  Reuben  F.  Baker,  president  Colum- 
bia City  Railway  company,  Washington,  D.  C; 
Frank  S.  Stevens,  Globe  Street  Railway  company. 
Fall  River;  Morris  W.  Hall,  secretary  Camden  and 
Suburban  Railway  company,  Camden,  N.  J.;  Charles 
B.  Pratt,  president  Worcester  Consolidated  Rail- 
way company,  Worcester,  Mass.;  Julius  S.  Grinnell, 
general  counsel  Chicago  City  Railway  company. 
Chicago,  III.;  M.  W.  Squires,  ex-superintendent 
North  Chicago  Street  Railway  company,  Chicago, 
111.;  C.  B.  Reavis,  secretary  and  treasurer  Augusta 
Railway  company,  Augusta,  Ga. 

Re.\ding  of  Papers. 

The  first  paper  was  on  "Comparative  Earnings 
and  Economy  of  Operation  Between  Single  and 
Double-truck  Cars  for  City  Use,"  read  by  Richard 
McCulloch,  the  electrical  engineer  of  the  Cass  Av- 
enue and  Citizens'  Street  Railway  company  of  St. 
Louis.  The  paper  was  discussed  by  Messrs.  Mc- 
Cormack  of  Brooklyn,  Beggs  of  Milwaukee  and 
others. 

On  Wednesday  morning  Mr.  W.  S.  Dimmock. 
general  superintendent  of  the  Omaha  and  Council 
Bluffs  Railway  and  Bridge  company  of  Council 
BluiTs,  la.,  read  a  paper  on  "Carrying  of  United 
States  Mail  Matter  on  Street  Railways."  This  im- 
portant subject  was  thoroughly  discussed.  The 
secretary  then  read  Mr.  M.  S.  Hopkins'  paper  on 
the  '  Maintenance  and  Equipment  of  Electric  Cars 
for  Street  Railways,"  in  the  absence  .of  the  author, 
who  is  the  electrician  of  the  Columbus  Street  Rail- 
way company  of  Columbus.  O.  A  brief  discussion 
followed  this  paper. 

Mr.  Walton  H.  Holmes,  the  general  manager  of 
the  Metropolitan  Street  Railway  company  of  Kan- 
sas City,  read  his  paper,  "To  What  Extent  Should 
Street  Railway  Companies  Engage  in  the  Amuse- 
ment .Business?"  on  Thursday-  Mr.  C-  D.  Wyman 
of  New  Orleans  opened  the  discussion  at  the  request 
of  the  president,  and  others  followed. 

Secretary  Penington  read  Mr.  Frederick  D.  Per- 
kins' paper  on  "Inspection  and  Testing  of  Motors 
and  Car  Equipments  by  Street  Railway  Companies." 
The  author,  who  is  the  electrical  engineer  of  the 
Toledo  Traction  company,  was  present  but  was  in- 
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disposed.     Owing  to  the  lateness  of  the  hour    the 
paper  was  not  discussed. 

'Ihe  last  paper  read  was  by  Mr.  Xi.  W.  Conant, 
electrical  engineer  of  the  Boston  Elevated  Railway 
company,  whose  subject  was  "Cost  of  Electric  Power 
for  Street  Railways  at  Switchboard,  both  Steam  and 
Water."  Mr.  Conant  read  his  paper  on  Friday 
morning.  He  was  highly  praised  for  the  arduous 
work  of  preparation. 

Courtesies  of  the  Convention. 
^  Mr.  W.  Caryl  Ely,  the  first  vice-president  of  the 
Street  Railway  Association  of  the  Staic  of  New- 
York,  invited  the  members  of  the  American  Street 
Railway  association  to  meet  with  the  state  associa- 
tion at  its  convention  of  September  :3th  and  14th 
at  Manhattan  Beach.  The  invitation  was  accepted 
with  thanks. 

On  Thursday  an  invitation  to  attend  the  exhibi- 
tion was  sent  to  the  International  Association  of 
Factory  Inspectors,  then  in  session. 

The  Boston  Elevated  Railway  company  invited 
the  delegates  to  visit  any  of  its  various  power  plants, 
shops,  car  houses,  etc.,  and  stated  that  special  in- 
structions had  been  issued  to  have  particular  atten- 
tion shown  to  the  visitors. 

Thanks  were  cordially  extended,  on  behalf  of  the 
association,- to  the  members  of  the  Massachusetts 
Street  Railway  association  and  the  local  commi.tees 
lor  the  entertainment  in  Boston.  In  making  the 
motion,  ex-President  Payne  of  Milwaukee  said:  "I 
ihink  it  is  not  too  much  to  say  that  the  arrangements 
for  this  convention  have  not  been  excelled  in  any 
place  where  we  have  met,  certainly  not  where  I  have 
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'ji  street  railways  in  this  great  country.  1  de'sire 
to  express  my  smcerc  gratitude  for  your  hospi.ali.y, 
extended  to  me  as  well  as  to  my  friend,  Mr.  Dzushi. 
indeed,  it  is  very  difticult  for  me  to  express  my  feel- 
ing and  senlirncnt  to  my  heart's  wish,  because  1 
am  not  accustomed  to  your  language.  However. 
1  believe  it  will  be  some  entertainment  lo  you  to 
know  that  an  alien  from  the  Land  of  ihe  Rising  Sun 
ventures  10  speak  in  broken  English  instead  of  her 
llowering  and  poetic  language. 

"Japan  is  achieving  a  great  deal  in  her  material 
progress  and  is  striving  to  accomplish  in  rapid  suc- 
cession what  she-  learns  from  abroad.  Your  ven- 
erable Commodore  Perry  opened  our  gate  toward 
western  civilization  some  44  years  ago,  and  to-day 
your  generous  discoveries  and  inventions  lead  us 
hand  in  hand  to  the  march  of  maicrial  civilization. 
for  which  we  are  greatly  indebted  to  your  people  and 
country.  To  lell  you  of  my  experiences  regarding 
the  construction  of  street  railways  in  Japan,  I  may 
say  that  I  was  the  first  engineer  of  a  private  com-' 
pany  to  build  steam  street  railways  for  passenger 
traffic  in  Tokyo  in  1896  and  since  then.  I  am  nat- 
urally devoted  to  the  investigation  of  street-railway 
construction,  and  you  can  hardly  imagine  how  in- 
teresting and  helpful  it  is  to  me  to  be  present  at 
this  great  convention. 

"The  progress  of  our  street-railway  system  is  very 
slow,  and  the  roads  are  in  a  primitive  stage  as  yet. 
For  instance,  they  are  only  about  60  miles  in  length 
and  most  of  them  depend  on  horse  power,  except 
the  Kyoto  and  Nagoyo  electric  lines.  Several  elec- 
tric railways,  however,  have  been  projected  in  dif- 
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been  in  attendance  upon  the  meeting."  The  retir- 
ing officers  of  the  association,  the  ladies'  reception 
committee  and  the  press  of  Boston  were  likewise 
accorded  special  votes  of  thanks. 

Miscellaneous  Items. 

A  special  committee  was  appointed  to  consider 
the  general  subject  of  carrying  United  States  mail 
on  street  cars,  to  obtain  information  from  the  differ- 
ent cities  and  to  confer  with  the  Postofiftce  Depart- 
ment if  necessary.  This  committee  consists  of  John 
T.  Burnett.  Boston;  Henry  C.  Payne.  Milwaukee; 
Ira  A.  McCormack.  New  York;  D.  G.  Hamilton, 
Chicago,  and  \V.  S.  Dimmock,  Council  Bluffs. 

At  the  opening  session  Mr.  Kelly  of  Columbus 
made  the  interesting  suggestion  that  all  the  mem- 
bers who  were  present  at  the  organization  of  the 
association  in  Boston  in  1SS2  rise  to  be  counted. 
Messrs.  W.  Worth  Bean  of  St.  Joseph,  Mich.,  George 
B.  Kerper  of  Dayton,  O.,  and  Julius  E.  Rugg  of 
Boston  proved  to  be  the  only  veterans  present. 

The  president  announced  that  it  was  the  desire 
of  the  secretai-y  that  members  of  the  association 
should  indicate  topics  upon  which  it  would  be  de- 
sirable to  have  papers  prepared  for  the  next  con- 
vention and  that  they  should  also  suggest  persons 
to  prepare  the  papers. 

Japanese  Visitors. 

At  Thursday's  session  President  Lang  announced 
that  Mr.  T.  Y.  Dzushi,  chief  of  finance  and  manager 
of  stores  of  the  imperial  government  railways  of 
Japan,  and  Mr.  K.  Sugahara.  chief  engineer  of  the 
Kobu  railroad  and  of  some  street  railroads  soori  to 
be  built  in  Japan,  were  attending  the  convention. 
The  visitors  were  given  the  privileges  of  the  floor 
and  invited  to  address  the  association.  Mr.  Suga- 
hara responded  in  the  following  terms: 

"It  is  a  great  privilege  and  honor  to  have  the 
pleasure  of  meeting  you  on  this  memorable  occa- 
sion  and  to  occupy  a  seat  in  this  national  convention 


ferent  cities  and  towns  throughout  the  country. 
We  are  firm  in  our  belief  that  in  the  near  future 
Japan  will  be  found  a  network  of  electric  street  rail- 
ways. Should  I  engage  on  Tokyo  street  railways 
after  returning  home  and  apply  the  knowdedge  I 
have  gained  here,  I  shall  be  very  much  indebted  to 
you  all,  and  must  pay  cordial  thanks.  We  have 
alx)ut  40,000  jinrikshas  and  90,000  wagons  drawn 
by  men  as  the  means  of  transportation  in  Tokyo, 
which  greatly  interferes  with  the  progress  of  street 
railways.  Notwithstanding  these  difficulties,  Tokyo 
horse-car  railway  companies  pay  on  the  capital  in- 
vested 30  per  cent,  dividends  annually,  and  our 
steam-road  company  13  per  cent.  We  have  no  doubt 
that  the  building  of  street  railways  in  Tokyo  is  one 
of  the  most  promising  enterprises.  It  is  my  great 
desire  that  our  country  shall  progress  in  such  a 
degree  that  when  any  of  you  shall  come  to  Tokyo 
you  may  go  to  any  place  in  the  city  by  street  cars, 
not  by  jinriksha,  and  that  our  country  may  be  seen 
as  one  of  the  industrial  countries  of  the  world  and 
not  only  as  a  country  of  beauty  and  curiosity." 

The  president  of  the  association  reciprocated  the 
sentiments  of  esteem  of  the  Japanese  engineer.  Mr. 
Dzushi  also  spoke  briefly. 

Standard  Rules  for  Employes. 

The  committee  on  "Standard  Rules  for  the  Gov- 
ernment of  Conductors  and  Motormen"  presented 
a  verbal  report  through  Mr.  McCormack  of  Brook- 
lyn. The  committee  has  formulated  a  set  of  rules. 
These  rules  will  be  sent  to  each  member  of  the  as- 
sociation for  criticism  and  advice,  and  then,  with  the 
suggestions,  come  up  for  adoption  next  year.  The 
committer  was  continued  and  the  sum  of  $200  was 
voted  to  it  to  pay  for  the  printing  and  mailing  of 
the  tentative  code  of  rules. 

Next  Convention  to  Be  in  Chicago. 

Chicago  was  chosen  as  the  place  for  the  annual 
meeting  of  1899  by  the  committee  on  nominations, 
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and  the  choice  was  ratified  by  the  association.  De- 
troit and  Kansas  City  were  also  candidates.  The 
secretary  read  letters  from  the  Detroit  Citizens 
Street  Railway  company,  the  Detroit  Electric  Rail- 
way company  and  the  Fort  Wayne  and  Belle  Isle 
Railway  company.  Detroit,  inviting  the  association 
to  meet  in  Detroii:  ne.'it  year.  Messrs.  Holmes  and 
Morse  extended  verbal  invitations  for  Kansas  City. 
When  the  report  was  adopted,  Mr.  John  Farson. 
president  of  the  Calumet  Electric  Street  Railway 
company,  pledged  the  street-railway  men  of  Chicago 
to  do  everything  in  their  power  to  make  the  coming 
convention  interesting,  profitable  and  instructive. 
"We  will  welcome  you,  gentlemen,"  he  said,  "with 
open  arras." 

New  Officers. 

In  accordance  with  the  recommendation  of  the 
nominating  committee,  these  officers  were  elected: 

President— Charles  S.  Sergeant,  second  vice- 
president  Boston  Elevated  Railway  company,  Bos- 
ton. 

First  vice-president— Henry  C.  Moore,  president 
Trenton  Street  Railway  company,  Trenton,  N.  J. 

Second  vice-president— Ernest  Woodruff,  presi- 
dent Atlanta  Consolidated  Street  Railway  company. 
Atlanta,  Ga. 

Third  vice-president — ^Walton  N.  Holmes,  general 
manager  Kansas  City  Railway  company,  Kansas 
City,  Mo. 

Secretary  and  treasurer — Thomas  C.  Penington, 
treasurer  Chicago  City  Railway  company,  Chicago, 

Ill- 
Executive  committee — Albion  E.  Lang,  president 

Toledo  Traction  company,  Toledo,  O.;   George  A. 

Yuille.   second  vice-president  West  Chicago   Street 
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Bridgeport.  Conn.^Andrew  Radel.  George  H.  Sanford. 
Brockton,  Mass.— Horace  B.  Rogers,  jobn   P.  Morse,  A.  C.  Ralph, 

A.  B.  Williams,  P.  W.  Sprague. 
Brooklyn,  N.  Y.— Clinton   L.  Rossiter.   Ira  A.  McCormack,  J.  H. 

Van  derVeer.  M    W.  Conway,  Albert  L.  Johnson,  William  F. 

Ham.  Frank  S.  Drake. 
Buffalo.  N.  v.— George  Chambers,  Robert  Dunning,  R.   E.  Dan- 
tor  th. 
Butte.  Mont. — Jesse  R.  Wharton. 

Camden,  N.  J.— G.  G.  Browning.  Walter  E.  Harrington. 
Charleston,  S.  C— F.   D.    McEowen,    T.    W.    Passailaigne,  A.    S. 

Bayer. 
Chicago,    111.— John    Farson,   H.    M.    Sloan.     T.    C.     Penington, 

Frank  R.  Greene,   G.  W.  Knos,  C.  J.  Reilly.  A.  C.  Heidelberg. 

Charles  E.  Moore.  Waiter  V.  Penington,    J.  J.  O'Keefe.  G.  O. 

Nagle.  John   M.  Roach,    James  R.  Chapman,    John    Millar, 

George  A.  Yuille.  W  Frank  Carr,  William  Walmsley. 
Cincinnati,  O  — Bert  L.  Kilgour. 

Cleveland.  O.— John  Ehrhardt.  H.  J.  Davies,  W.  G.  McDole. 
Colorado  Springs,  Col,— A.  L.  Lawton. 
Columbus,  O.— W.  F.  Kelly,  P.  V.  Burington. 
Council  Bluffs,  la. — W.  S.   Dimmock' 
Dayton,  O.— George  B.  Kerper.  George  B.  Kerper,  Jr. 
Derby.  Conn.— H.  Holton  Wood,  B.  W.  Porter. 
Detroit.  Mich. — J.  C.  Hutchins. 
Elmira,  N.  V. — J.  B.  Cahoon. 

Findlav.  O  —Charles  D.  Kinney,  Charles  F.  Smith. 
Fall  River.  Mass.     Robert  H.  Goff.  H.  H.  Read,  J.  H.  Bowker,  G- 

W.  Palmer.  Jr. 
Galveston,  Texas.— F.  W.  Fratt. 
Girardville,  Pa.— E.  W.  Ash,  C.  A.  Bragg. 
Gloucester.  Mass. — W.  B.  Ferguson. 
Hamilton.  Ont.— V.  H.  Waggoner.  J.  F.  Little. 
Harrisburg.  Pa.— F.  B.  Musser.  Mason  D.  Prait. 
Hartford.  Conn.— E.  S.  Goodrich,  Elmer  M.  White. 
Hazleton,  Pa.— A.  Markle,  G.  W.  Thompson. 
Hoboken.  N  .  J.— G.  r.  Lister,  W  S.  Hall. 
Houston.  Texas— .A.  H.  Parlin.  Newton  Jackson. 
Indianapolis.  Ind. ^Miller  Elliott. 

Jersey  City,  N.  J.— Charles  Y.  Flanders,  Ralph  H.  Beach. 
Johnstown,  Pa. — H.  C.  Evans. 

Kalamazoo,  Mich  — L.  N.  Downs,  Dee  .A.!len.  F.  N.  Rowley. 
Kansas  City.  Mo.— Charles  F.  Morse.  W.  H.  Holmes. 
Lansing,  Mich. — Lawrence  Barrett. 
Lawrence,    Mass.— .Alfred  A.    Glasier.    N.    E.    Morton,    Franklin 

Woodman. 
London,  Ont. — C.  E.  \.  Carr. 
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Railroad  company,  Chicago,  III.;  Frank  Jones,  pres- 
ident Memphis  Street  Railway  company,  Memphis, 
Tenn.;  John  1.  Beggs,  general  manager  Milwaukee 
Railway  and  Light  company,  Milwaukee,  Wis.;  Ira 
McCormack,  general  superintendent  Brooklyn 
Heights  Railway  company,  Brooklyn,  N.  Y. 

Concluding  Business. 

At  Friday's  meeting  the  new  president,  Mr.  Ser- 
geant, was  installed.  He  was  introduced  by  Mr. 
Lang  and  made  a  little  speech  thanking  the  associa- 
tion for  the  honor  and  briefly  referring  to  the  im- 
portance of  the  co-operation  of  street-railway  com- 
panies in  practical  work.  Mr.  Lang  then  yielded 
the  gavel  to  the  new  president,  and,  on  motion,  the 
association   stood  adjourned. 

Entertainment  Features. 

Several  side  trips  from  Boston — ^to  Concord,  Lex- 
ington, Plymouth,  Nantasket  Beach,  the  parks  and 
ether  points — were  planned  by  the  local  commit- 
tees and  carried  out  to  the  enjoyment  of  the  visitors. 
There  was  a  reception  to  the  ladies  and  gentlemen 
from  out  of  town  on  Tuesday  evening,  and  the  an- 
nual banquet  was  given  at  the  Hotel  Brunswick 
on  Thursday  evening. 


Delegates  in  Attendance. 

Following  is  a  list  of  the  delegates  from  the  com- 
pany members  of  the  association  in  attendance  at 
the  Boston  convention: 

Allentown,  Pa. —A.  F-  Walter,  Jilson  J.  Coleman. 

Alton.  111.— J.  F.  Porter.  H.  H.  Harrison, 

Atlanta,  Ga.— E.  Woodruff,  J.  Carroll  Payne.  Thomas  Elliott.  N. 

W.  L    Brown . 
Baltimore,  Md.— P.  O.  Heilholtz.  J.  M.  Christopher.  D.  E.  Evans. 
Battle  Creek.  Mich. — E.  Hope  Norton,  Fred  I.  Griswold. 
Bay  City.  Mich.— W.  R.  Morrison,  R.  S.  Ashe. 
Binghamton.  N.  Y.— G.  Tracy  Rogers,  J.  p.  E  Clark. 
Boston,  Mass. — William  A.  Bancroft,   Charles  S.  Sergeant,  R.H. 

Defrah,  J.  H.  Goodspeed,  J.  E.  Rugg,  John  Balch,  Charles  H. 

Bigelow. 


Long  Island  City,  N.  Y.— J.  R.  Beetem. 

Lowell.  Mass. — P.  F.  Sullivan,  Percy  Parker. 

Lynn.  Mass.— C.  M.  Wicker.  Amos  F.  Breed,  E.  C.  Foster,  H.  C. 
Page,  William  Pestell.  H    E.  Farrington. 

Manchester,  N.  H.— E.  P.  Shaw.  Jr.,  N.  H.  Walker. 

Memphis,  Tenn.— F.  G.  Jones.  C.  A.  Ruddock. 

Meriden.  Conn.--N.  H.  Heft.  G.  Stanley  Heft,  Charles  P. 
Clark,  John  Hennev,  William  Appelyar'd,  J.  Smith.  John  F. 
Vaugban,  Dr.  F.  B.'Devons.  E.  C.  Hoynton. 

Vexico  (City  of),  Mexico. — Arthur  S.  Partridge. 

Milwaukee.  Wis.— Henr\-  C.  Payne,  John  I.  Beggs,  T.  E.  Mitten, 
H.  C.  Mackay.  E.  W.  Olds. 

Minneapolis,  Minn. — J.  F.  Calderwood. 

Mobile,  Ala  —J.  H.  Wilson. 

Milford,  Mass. — W.  B.  Ferguson,  G.  A.  Butman. 

Nashville,  Tenn  — E.  G.  Connette,  George  Swint. 

Newark.  N.  J  — W.  H   Adams. 

New  Bedford,  Mass.— E.  E.  Potter,  I.  W.  Phelps.  A.C.Gardiner. 

New  Britain,  Conn. — ^Lincoln  S.  Rislev 

New  Brunswick.  N    J.— Edward  H.  Radel.  R.  L.  Rand. 

Newburyport.  Mass.— Charles  Odell,  W,  P.  Clark. 

New  Orleans.  La. — C    Densmore  Wyman. 

New  Haven,  Conn. — L.  Candee. 

Niagara  Falls.  N.  Y.— C    K.  Marshall. 

Norfolk,  Va. — R.  Lancaster  Williams.  D.  H.  Hegarty. 

North  Tonawanda,  N    Y.— W.  Carvl  Ely. 
-Norwalk,  Conn.— William  F.  Acton,  A.  B.  Hill. 

Norwich.  Conn. — W.  A.  Tucker,  P.  L.  Saltonstall,  W.L.Adams. 

O  iiaha,  Neb.— D.  H.  Goodrich. 

Philadelphia.  Pa.— J.  C.  Lugar,  W.  H,  Janney,  John  A.  Brill. 

Pittsburg,  Pa  —J.  G.  Carroll. 

Port  Huron,  Mich. — William  Canahan,  W.  L.  Jenks. 

Portsmouth,  Va  — Horace  G.  Williams- 
Portland.    Me.— William  R.  Wood,  A.  Whitney,  Charles  F.  Lib- 
bey,  E.  W.  Newman.  L.  B.  Wheildon,  W.  G.  Wheildon. 

Providence,  R.  I.— A.  T.  Potter.  Henry  V.  A.  Joslin,  A.  E.  Pot- 
ter. M    H.  Bronsdon,  WD.  Wright. 

Port  Chester.  N.  Y.— W.  J.  Clark. 

Quincy,  III  — E.  K.  Stone,  Jr.,  C.  E.  Stone. 

Quincy,  Mass.— John  R  Graham,  Fred.  W.  Smith,  Benjamin  J. 
Weeks,  A.  D.  Gore,  D.  J.  McLane. 

Reading.  Pa.— John  A.  Rigg,  S.  P.  Light,  W.  R.  Mcllvain,  R.  E. 
Moore. 

Richmond,  Va.— E.  Randolph  Williams,  P.  L.  Williams. 

Rochester.  N   Y.— J.W.  Hicks,    LeGrand  Brown,    .  H.  Stedman. 

Rockland,  Me.— Thomas  Hawken,  H.  C.  Weston,  F.  B.  Lee, 
Valentine  Chisholm. 

Sioux  City,  la  —Chester  P.  Wilson. 

Springfield,  Mass. — George  W.  Cook,  George  S.  Webb.  George 
F.  Reed,  F.  E.  Sarrin. 

Springfield,    O.  — S.    L.    Nelson.  L.    O.    Williams,  L.  F.  Purcell. 

St.  Joseph,  Mich.— W.  Worth  Bean. 

St.  Joseph,  Mo.— W.  T.  Van  Brunt.  J.  H.  Van  Brunt. 


St.  Louis.  Mo.— D.    G.    Hamilton,    Robert   McCuUoch.    Richard 

McCulloch.  Bruce  Hamilton,  Frank  J.  Duffy,  F.  B.  Brownell, 

Harry  Scullin,  C.  H.  Pierson. 
Syracuse.  N.  Y  —William  H.  Tucker. 
Taunton,  Mass. — S.  M.  Thomas,  George  F.  Seibel. 
Toledo.  O.— Albion  E.  Lang.  E.    J.  Bechtel,  George    A.   Cooke 

Fred  B.  Perkins 
Topeka.  Kan  — Albert  M.  Patton. 
Trenton,  N    J  — Henry  C.  Moore,  P.  E.  Hurley,  R.  S.  Woodruff 

Samuel  Moore. 
Wakefield,    M  ss  — C.    W.    Holmes,    W.    M.  Butler,  Joseph  F. 

Shaw, 
Washington,    D.    C  — R.   W.    Palmer,    Theodore  J.  King.  A.  B. 

Coppes. 
Waterbury,  Conn.— M.  E.  Stark. 
WebbCity,  Mo.— F.  H.  Fitch,  H.  P.  Fitch. 
West  Haven,  Conn.— .■^l her t  E.  Pond.  Israel  A.  Kelsey. 
W'ilkesbarre,  Pa.— John  Graham.  J.  C.  Meisel,  James  Fagan.  P 

R.  Raife. 
Williamsport,  Pa.— Ernest  H.  Davis,  Charles  T.  Herrick,  James 

O.  Goole. 
Worcester,    Mass.— Francis  H.    Dewey,   A.  H.   Stone,   John  N. 

Akarman. 
Warren,  Mass.— M.  S.  Myrick,  C    A.  Richardson.  C.  A.  Jefts 
York,  Pa.— Charles  H.  Mayer.  W.  H.  Lanms. 
Youngstown,  Ohio. — A.  A.  Anderson. 


Exhibits  and  Exhibitors. 

At  the  end  of  the  main  hall,  where  nothing  inter- 
vened between  the  floor  and  the  rooftree,  an  immense 
globe  was  erecied  by  the  General  Electric  company  to 
serve  as  an  exhibit,  not  so  much  of  its  great  facili- 
ties, as  of  the  world-wide  use  of  its  apparatus.  This 
company  did  not  consider  it  necessary  to  make  any 
special  exhibit  of  its  apparatus,  as  all  the  great 
dynamos  now  used  to  furnish  current  to  drive 
the  street  cars  of  Boston  were  built  in  its 
works,  almost  every  motor  is  of  its  manufacture, 
and,  with  few  exceptions,  every  switchboard  and 
controller.  The  Boston  elevated-railway  system  has 
in  use  examples  of  the  latest  types  of  the  company's 
electric-railway  machinery,  built  either  at  Lynn  or 
as_  Schenectady,  and,  like  the  work  of  Sir  Christopher 
Wren  in  London,  if  inquiry  were  made  for  the  monu- 
ment of  the  General  Electric  company,  the  visiting 
delegate  had  but  to  look  around  him.  The  huge 
globe,_  representing  the  earth,  was  built  up  of  papier 
mache  upon  a  framework  of  wood,  and  rested  upon 
a  black  pedestal  picked  out  with  gold.  The  con- 
tinents and  oceans  were  plainly  depicted  by  the 
scenic  artist  at  the  Boston  Theater.  The  globe  was 
built  in  54  distinct  sections  to  a  scale  of  312  miles 
to  12  inches;  it  was  25  feet  two  inches  in  diameter, 
and  weighed  three  tons.  It  stood  on  a  pedestal  16 
feet  in  diameter,.  The  north  pole  was  indicated 
by  an  incandescent  lamp  of  100  candle  power.  Tw^o 
thousand  seven  hundred  square yardsofpapiermache, 
in  nine  layers  of  300  square  yards  each,  were  employed 
in  the  construction  of  the  globe,  the  building  of 
which  occupied  just  two  months.  Dotted  over  the 
globe,  thickly  in  the  United  States,  less  thickly  in 
Europe,  and  sparsely  in  the  less  civilized  countries, 
were  small  incandescent  lamps  of  different  colors. 
each  lamp  representing  the  location  of  some  city  in 
which  the  General  Electric  company  has  some  typi- 
cal installation.  Four  hundred  lamps  were  em- 
ployed. So  far  as  the  number  of  plants  w^as  con- 
cerned, thousands  of  lamps  would  have  been  required 
to  give  an  idea  of  the  ramilications  of  the  business 
of  this  company  over  the  globe,  but  as  each  lamp 
receptacle  covered  about  one  square  inch  on  the 
globe,  or  what  would  mean  on  the  earth's  surface 
500  square  miles,  400  lamps  sufficed.  Had  the 
requisite  number  of  lamps  been  employed.  New 
England  alone  on  this  globe  would  have  been  cov- 
ered with  closely  set  lamps  30  to  40  tiers  high  from 
the  surface.  The  installation  included  those  for 
street-car  propulsion,  for  mill  or  mine  work,  or  for 
lighting  purposes.  No  better  idea  of  the  extent  to 
which  American  ideas  on  matters  electrical  have 
permeated  throughout  the  whole  earth  could  pos- 
sibly be  gathered  than  from  a  glance  at  this  globe, 
and  the  mind  reverted  to  the  names  of  Edison. 
Thomson,  Vandepoele,  Sprague,  Brush  and  others 
whose  practical  genius  made  this  world-wide  use 
of  electricity  possible.  Each  country  was  indicated 
by  its  national  flag,  and  the  Stars  and  Stripes  flut- 
tered not  only  over  the  United  States,  but  also  over 
Cuba,  Porto  Rico  and  the  Sandwich  and  Philippine 
Islands.  The  interior  was  richly  upholstered,  the 
decorative  color  scheme  being  worked  out  in  pink 
and  green.  The  air  was  kept  cool  by  revolving  elec- 
tric fans,  and  the  lighting  of  the  interior  was  all 
indirect.  An  aurora-borealis  effect  was  secured 
over  the  north  pole  of  the  globe,  both  inside  and 
out,  by  groups  of  small  orange-red  lamps;  and  the 
southern  polar  light  was  represented  by  a  row  of 
lamps  concealed  between  the  globe  and  the  pedestal. 
Indeed,  the  globe  seemed  to  issue  from  the  glowing 
mass  below,  in  accordance  with  the  beautiful  theory 
of  nebtdar  generation.  The  course  of  the  sun  around 
the  globe  was  marked  bj'  a  small  track  occupying 
the  plane  of  the  ecliptic,  upon  which,  once  a  minute, 
traveled  a  miniature  trolley  car,  labeled  "World 
Circuit."  The  globe  will  remain  in  place  during 
the  Mechanics'  Fair,  and  will  then  be  taken  down 
and  sent  to  Paris,  where  it  will  occupy  a  prominent 
position  in  the  electrical  building  at  the  exposition 
of  1900.  The  space  behind  the  globe  was  set  out 
\vith  comfortable  chairs  for  the  benefit  of  visitors. 
Here,  also,  was  set  up  a  model  plant  to  show  the 
practical  working  of '  the  Thomson  car-recording 
meter,  consisting  of  a  G  E  800  motor,  an  R  11  con- 
troller and  the  necessary  resistances,  the  car  meter, 
fuse  and  a  form  M  circuit  breaker.  The  load  w-as  ap- 
plied to  the  motor  by  means  of  a  brake  w^orking 
on  a  pulley  keyed  to  the  armature  shaft.  Behind  this 
plant  was  an  instrument  board,  on  which  were  ex- 
hibitied  the  latest  types  of  astatic  volt  and  ampere- 
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meters,  inclined-coil  switchboard  and  portable  in- 
struments, motor-vehicle  meter  and  edgewise  am- 
meter, all  grouped  around  a  type  M  station  record- 
ing wattmeter  reading  to  8,000  amperes.  On  an 
easel  a  framed  sign  showed  the  railroads  in  the 
vicinity  of  Boston  employing  General  Electric  ap- 
paratus and  the  details  of  their  equipment.  Above 
the  instrument  board  hung  another  illuminated  sign 
—the  complement  of  the  globe— setting  forth  the 
railway  record  of  the  company,  which  has  manufac- 
tured and  sold  up  to  September  i,  1898,  2,285  rail- 
way generators,  aggregating  423,101  horse  power; 
52,841  railroad  motors,  aggregating  1,270,865  horse 
power,  and  50.000  series  parallel  controllers.  Let 
into  the  pedestal  ol  the  globe  were  two  spaces  fitted 
with  shelves,  on  which  were  shown  the  most  recent 
types  of  overhead  material,  circuit  breakers,  light- 
ning arresters,  etc.  The  entire  convention  hall  was 
lighted  from  General  Electric  enclosed  arc  lamps. 
Headquarters  were  established  in  the  Hotel  Bruns- 
wick, where,  in  the  Venetian  room,  several  albume, 
containing  photographs  showing  the  wide  diversity 
of  General  Electric  work  and  a  fine  collection  of 
medals  and  diplomas  were  set  on  the  tables.  Mr. 
W.  J.  Clark,  general  manager  of  the  railway  depart- 
ment, had  the  interests  of  the  General  Electric  com- 
pany in  his  care.  Mr.  Clark  was  assisted  by  the  fol- 
lowing-named representatives  of  the  company:  C. 
B  Davis  F.  M.  Kimball,  C.  C.  Pierce,  C.  D.  Has- 
kins  S.  B.  Paine,  G.  E.  Steele,  of  the  Boston  office; 
R  H.  Beach,  T.  Beran.  J.  J.  Mahoney,  T.  A.  Bran- 
ion.  W.  G.  Bushnell,  New  York  office;  Theo.  P. 
Bailey,  Chicago  office;  G.  D.  Rosenthal,  St.  Louis 
office;    H.   J.    Crow^Iev,    Philadelphia   office;   A.    D. 
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agent,  and    it    is    needless    to  say  they  were  well 
presented. 

Where  was  W.  R.  Carton,  president  of  the  W.  R. 
Garton  company  of  Chicago?  It  had  been  expected 
until  the  last  moment  that  Mr.  Garton  would  appear. 

The  Cutter  Electrical  and  Manufacturing  company 
of  Philadelphia  was  represented  by  Mr.  William  M. 
Scott,  and  a  full  line  of  circuit  breakers  was  pre- 
sented. 

Secretary  Henry  C.  Adams,  Jr.,  came  up  from 
Pawtucket  and  spent  his  time  entertaining  royally 
a  host  of  friends  of  the  Phillips  Insulated  Wire 
company. 

Townsend  Church,  one  of  the  best-looking  and 
most  courteous  men  at  the  street-railway  conven- 
tion, did  the  honors  in  truly  royal  style  for  Julian  L. 
Yale  &  Co.  of  Chicago. 

Was  Sears  B.  Condit,  Jr.,  on  hand?  Someone 
said  he  was  never  absent  from  any  convention,  and 
in  this  case,  as  usual,  the  genial  and  courteous  man- 
ager of  L.  A.  Chase  &  Co.  was  there  in  "full  feather." 

Le  Valley  Vitce  Carbon  Brush  company  of  New 
York  was  represented  in  the  person  of  E.  J.  Prelin. 
Mr.  Prelin  distributed  catalogues,  and,  in  his  usual 
inimitable  manner,  made  many  friends  for  his  com- 
pany. 

The  Sterling  Supply  and  Manufacturing  company 
of  New  York  was  represented  by  Messrs.  F.  A. 
Morrell  and  L.  D.  Nelson.  The  company  had  in 
particular  five  different  styles  of  registers  on  exhi- 
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EXHIBITS   AT   THE    BOSTON    STREET-RAILWAY    CONVENTION.— GREAT   GLOBE    OF    THE    GENERAL    ELE'  TRIi-    COMPANY. 


Babson,  Baltimore  office;  H.  T.  Hey  wood,  Atlanta 
office.  The  supply  department  at  Schenectady  was 
represented  by  J.  R.  Lovejoy,  general  manager, 
H.  C.  Wirt,  engineer,  and  J.  K.  Aitken;  the  railway 
department  by  W.  B.  Potter,  chief  engineer,  F.  E. 
Case,  E.  D.  Priest,  L.  C.  Batchelder  and  C.  A.  Barry; 
the  patent  department  by  A.  J.  McDonald. 

Cleveland  appeared  in  the  presence  of  E.  B.  Mer- 
riam  of  the  Paragon  Insulating  company. 

"Gold  Bond  Jimmy"  Atkinson  came  along  over 
the  Wabash  and  brought  his  gold  bond  with  him. 

George  D.  Rosenthal,  St.  Louis  agent  of  the  Gen- 
eral Electric  company,  came  in  from  St.  Louis  on 
Wednesday.     ' 

The  Fuel  Economizer  company  of  Matteawan, 
N.  Y.,  was  there  in  the  shape  of  models,  drawings 
and  blue  prints. 

Western  Manager  J.  M.  Hill  of  the  Bryan-Marsh 
company  was  also  in  Boston  at  the  time  of  the 
street-railway  convention. 

Engineer  Clift  Wise  came  down  "over  the  Wa- 
bash;" and  on  this  trip,  it  is  said,  he  added  100 
friends  to  his  already  long  list. 

W.  P.  Cosper,  general  agent  at  St.  Louis  of  the 
Consolidated  Car  Heating  company  of  Albany,  N. 
Y.,  came  in  from  St.  Louis  Monday  evening. 

General  Manager  James  A.  Brett  also  accompa- 
nied the  Chicago  delegation  and  did  the  honors  for 
the  Electrical  Installation  company  of  Chicago. 

The  Electrical  Railway  Equipment  company  of 
Cincinnati  presented  a  line  of  handsome  iron  poles, 
brackets  and  trolley  fittings.  These  were  under  the 
care   of    Elmer   P.    Morris,   the   company's    eastern 


bition.  The  business  at  the  convention,  for  this 
institution,  proved  most  excellent,  with  even  better 
prospects  ahead. 

Mr.  Hubbard  of  the  McGuire  Truck  company  was 
everywhere,  and  it  is  safe  to  say  no  one  passed  by 
the  heavy  machinery  under  his  care.  It  was  too 
Lad  that  Mr.  McGuire  himself  was  unable  to  appear 
at   the    convention. 

The  Albert  and  J.  M.  Anderson  Manufacturing 
company  of  Boston  had  a  most  handsome  exhibit, 
under  the  management  of  C.  B,  Pear.  The  exhibit 
consisted  of  a  great  variety  of  specialties,  line  ma- 
terial and  insulators. 

Manager  George  Weston,  of  the  construction  de- 
partment of  Naugle,  Holcomb  &  Co.  was  on  board 
the  convention  train  and  came  down  over  the  Wa- 
bash from  Chicago  to  Boston.  Mr.  Weston  was 
in  daily  attendance  at  the  convention. 

Secretary  King  of  the  Ohio  Brass  company  was, 
as  usual,  indefatigable  in  his  efforts  to  push  his 
company's  products.  The  Ohio  Brass  company 
succeeded  in  securing  for  itself  a  booth  in  one  of 
the  finest  locations  in  Exposition  Hall. 

The  Shawmut  Fuse  Wire  company  shows  a  line 
of  fuses,  both  of  the  enclosed  and  open  type;  also 
a  fine  line  of  knife  switches.  The  company  calls 
attention  to  its  enclosed  fuse  for  car-heating  work. 
The  exhibit  is  in  charge  of  Mr.  H.  P.  Moore. 

The  Jandus  Electric  company  made  an  attractive 
exhibit  of  its  lamps  in  the  space  occupied  by  the 
Creaghead  Engineering  company  of  Cincinnati. 
The  Jandus  e.xhibit,  however,  was  under  the  charge 
of  the  New  England  manager,  H.  T.  Edgar.  Mr. 
Edgar  was  on  hand  daily,  explaining  the  novel  fea- 
tures of  the  Jandus  lamp.    The  strong  claim  which 
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the  company  is  now  making  is  that  its  enclosed 
lamp  consumes  no  more  than  75  cents'  worth  of 
carbons  per  year,  and  on  this  claim  alone  the  com- 
pany has  made  most  extensive  sales. 

Of  course  A.  L.  Daniels  of  the  H.  B.  Camp  com- 
pany of  Aultman,  O.,  was  at  Boston.  As  is  now 
very  generally  known,  Mr.  Daniels  is  the  ubiquitous 
representative  who  has  been  so  successful  in  the 
introduction  of  Camp's  underground  and  interior 
conduit. 

One  of  the  greatest  compliments  to  the  wide- 
spread influence,  of  the  street-railway  convention 
was  the  appearance,  during  the  entire  session,  of 
J.  V.  E.  Titus,  secretary  of  the  Garton-Daniels  Elec- 
tric company.  Mr.  Titus  came  all  the  way  from 
Keokuk,  la. 

A  little  booklet,  under  the  name  of  the  General 
Electric  company,  full  of  valuable  information,  most 
tastefully  and  artistically  planned,  proved  a  valuable 
souvenir.  It  was  rumored,  confidentially,  that 
the  greater  part  oi  the  artistic  work  contained 
therein  was  due  to  A.  L.  Reich. 

C.  W.  Jefferson,  manager  of  the  Schenectady 
works  of  the  Mica  insulator  company,  was  the  man 
who  "did  things  up  brown"  for  that  company.  The 
company  made  quite  an  extensive  exhibit.  A  fea- 
ture was  a  collection  of  55  different  types  of  street- 
railway   motor  commutator   insulators. 

On  Wednesday  President  and  General  Manager 
Henry  B.  Cutter,  accompanied  by  W.  H.  Scott  of 
the  Cutter  Electrical  and  Manufacturing  company, 
appeared  and  were  w'armly  welcomed.  Mr.  Cutter 
may  now  be  looked  upon  as  one  of  the  constant 
convention  attendants,  and  this  time  he  did  not  for- 
get to  bring  Mrs.  Cutter. 

Mr.  S.  H.  Goddard  of  the  Electrical  Review  was 
literally  the  orator  of  the  occasion  at  the  Phillips 
-  clambake  just  after  the  street-railway  convention. 
Mr.  Goddard  did  himself  proud,  and  showed  that 
he  was  eminently  fitted  to  represent  a  man  known 
as  one  of  the  best  after-dinner  speakers  among  the 
electrical  fraternity,  the  proprietor  of  the  Review. 

Among  the  distinguished  guests  present  should  be 
mentioned  the  names  of  Thomas  Ahearn,  vice-presi- 
dent and  managing  director  of  the  Ottawa  Electric 
railway,  and  James  D.  Eraser,  secretary  and  treas- 
urer of  the  Ottawa  Electric  Railway  company. 
Messrs,  Ahearn  and  Fraser  were  accompanied  by 
J.  J.  Ahearn,  foreman  of  the  Ottawa  company's  car 
barns. 

The  Standard  Underground  Cable  company  was 
represented  by  Mr.  G.  L.  Wiley  of  New  York,  Mr. 
S.  E.  Hughes  of  Philadelphia  and  Mr.'  F.  A.  Rine- 
hart.  Mrs.  Rineliart  accompanied  Mr.  Rinehart  and 
enjoyed  herself  heartily  on  the  various  excursions 
undertaken  for  the  ladies.  The  gentlemen  named 
exhibited  samples  of  their  fiber,  rubber  and  paper- 
insulated  underground  cables. 

The  Methuen  Electrical  company  exhibited  a  very 
unique  and  new  insulator  for  two-way  connectors. 
It  was  called  a  "profit  producer,"  and  the  saving 
was  evidenced  by  the  ready  manner,  through  its  use, 
that  the  two-way  connectors  oi  the  motor  leads 
may  be  disconnected  and  again  connected  without 
untaping  and  taping  again.  This  device  should  be 
seen  and  it  will  be  appreciated. 

The  Adams  &  Westlake  company,  Chicago,  was 
represented  by  F.  B.  Jones,  W.  S.  Bartholomew, 
H.  E.  Keeler  and  H.  E.  Stearns.  The  exhibit  con- 
sisted of  the  representation  of  a  street  car  fitted 
up  with  the  various  Adams  &  Westlake  specialties. 
Particular  mention,  however,  should  be  made  of  the 
".'Ncme  curtain"  and  the  "contra-twisted  double-door 
hanger."  This  exhibit  attracted  a  great  deal  of  at- 
tention. 

Secretary  and  Treasurer  Arthur  C.  Garrison  of 
tile  Columbia  Incandescent  Lamp  company  arrived 
at  the  convention  Wednesday  morning.  Mr.  Gar- 
rison came  straight  through  from  St.  Louis,  and  he 
told  the  story,  oft  repeated,  and  now  most  generally 
believed,  as  is  evinced  by  the  success  of  his  company, 
"Lamps  unequaled  in  quality."  It  is  said  that  the 
Columbia  company  last  month  broke  all  previous 
records. 

Mr.  David  E.  Evans,  of  that  well-known  Balti- 
more railway  construction  firm,  David  E.  Evans 
&  Co.,  turned  up  bright  and  early  Tuesday 
morning.  Mr.  Evans  is  a  successful  construction 
contractor  and  has  built  up  an  enviable  reputation 
throughout  the  territory  having  Baltimore  as  a  cen- 
ter. His  last  undertaking,  that  has  been  carried 
out  most  admirably,  is  the  changing  of  the  systems 
of  the  Baltimore  Traction  company  and  the  City 
and  Suburban  railway,  so  that  the  two  systems  are 
now  interlaced,  so  to  speak. 

On  the  ground  floor  of  Exhibition  Hall  the  Safety 
Third-rail  Electric  company  exhibited  Murphy's 
third-rail  system.  The  exhibition  consisted  of  a 
most  complete  model  of  track  and  car,  with  a  por- 
tion of  the  track  submerged  in  a  water  tank,  to 
illustrate  the  high  insulating  features  of  the  system. 
This  system,  however,  has  to  be  investigated  thor- 
oughly by  personal  inspection,  to  be  fully  appre- 
ciated. It  was  in  charge  of  Captain  Murphy,  the 
inventor  of  the  system,  also  Mr.  G.  Kahn  Cokeley 
and  Mr.  William  Devoe.  A'  point  to  be  remem- 
[Continuect  on  page  164. \ 
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There  was  an  unusually  large  attendance  of  ladies 
at  the  Boston  convention.  Aside  from  the  local 
committee  of  ladies,  there  were  fully  200  visitors 
of  the  fair  sex. 


President  Lang  followed  the  example  of  President 
McCulloch  and  said  a  good  word  for  the  supply  man 
in  his  address  at  the  Boston  convention.  The  Amer- 
ican Street  Railway  association  deals  frankly  and 
cordially  with  the  trade  interests  at  its  conventions, 
and.  the  result  is  shown  in  the  attendance  and  in- 
terest in  the  meetings. 


One  of  the  papers  read  at  the  recent  meeting  of  the 
American  Association  for  the  Advancement  of  Sci- 
ence (Section  D)  related  to  high-speed  influence 
machines  and  was  read  by  Charles  V.  Warner  of 
Cambridge,  Mass.  In  X-ray  apparatus  employing 
electrostatic  machines  the  latter  must  be  driven 
at  high  speed,  and  the  author  described  special  im- 
provements which  he  has  devised  to  this  end.  Mr, 
Warner  noted  that  the  causes  of  the  electromotive 
force  in  influence  machines,  their  reversals  and  cer- 
tain other  peculiarities,  are  not  known.  His  im- 
provements are  effected  by  special  insulation,  im- 
proved contacts,  careful  balancing  of  revolving  parts 
and  peculiar  driving  mechanism.  The  inconvenience 
from  reversals  is  largely  overcome  by  a  newly  de- 
viled commutator.  The  principal  aim  has  been  to 
secure  high  speed  with  ease  and  safety.  Two  forms 
have  resulted — one,  designed  for  compactness,  has 
ball  bearings  of  the  highest  grade;  the  other,  of 
Inrger  dimensions,  has  gear-metal  bearings.  The 
speed  attained  exceeds  4.000  revolutions  per  minute, 
which  is  believed  to  be  the  highest  rate  recorded  for 
influence  machines.  The  resulting  discharges  are  of 
great  frequency,  and,  for  certain  purposes,  are  re- 
markably efficient. 


Chicago  will  cordially  welcome  the  American 
Street  Railway  association  to  its  next  yearly  gath- 
ering, which  will  take  place  in  this  city.  The  or- 
ganization has  not  honored  the  western  metropolis 
with  a  visit  since  the  period  of  its  infancy,  in  1883. 
The  contrast  in  street-railway  methods  of  that  day 
and  this  is  startling.  There  has  been  almost  a  com- 
plete revolution  in  the  business.  Chicago  was  slow 
to  adopt  the  improved  electrical  methods  for  its 
surface  street  railways,  but  in  the  application  of 
electrical  power  on  elevated  roads  it  has  been  a 
pioneer.  It  has  now,  however,  electric  railways  of 
all  kinds,  except  those  operated  from  sub-surface 
conductors.  The  systems  of  street  railroads  em- 
ploying overhead  conductors  are  large  and  up-to- 
date;  the  elevated  railroads  are  all  electrically 
operated  and  afford  a  real  opportunity  for  useful 
study;  the  suburban  lines  afford  examples  of  heavy 
railroading  with  the  use  of  electric  power,  and  the 
storage-battery  road  gives  the  best  opportunity  to 
observe  the  use  of  accumulators  on  the  cars  to  be 
had  anywhere.  There  are  also  many  special  electric- 
lailway  applications — in  stations  and  battery  sub- 
stations, on  the  transmission  lines,  at  drawbridges, 
in  tunnels,  on  the  Union  elevated  loop  and  else- 
where— that  may  well  command  attention.  If  the 
convention  delegate  cares  to  look  about  him  in  a 
mood  of  investigation  and  inquiry  he  will  find  much 
to  instruct  him. 

The  conventions  of  the  American  Street  Railway 
association  have  of  late  years  attracted  large  num- 
bers of  visitors,  and  Chicago,  with  its  central  loca- 
tion, will  certainly  be  no  exception.  But  there  will 
be  room  and  a  welcome  for  all  and  a  place  for  every 
manufacturer  and  supply  man  to  show  his  wares.  It 
will  be  strange,  indeed,  if  the  next  convention  of  the 
association  be  not  one  of  the  most  successful  in  its 
history — especially  as  we  have  every  reason  to  be- 
lieve that  the  country  will  be  enjoying  a  season  of 
healthy  business  activity  at  the  time  of  the  meeting. 


Mr.  J.  T.  Hull,  the  president  of  the  Railway  Tele- 
graph Clerks'  association  of  Great  Britain,  recently 
sounded  a  note  of  alarm  in  relation  to  the  unfavor- 
able effect  of  the  work  of  telegraph  operators  on 
their  health.  He  went  so  far  as  to  indicate  the 
"extreme  probability"  that  the  vocation  of  the  teleg- 
rapher, or  telegraphist,  as  they  say  in  England,  was 
the  "most  deleterious  in  its  effects  upon  the  operator 
of  any  trade  or  profession  hitherto  regarded  as  dan- 
gerous." This  desperate  state  of  affairs  arises,  it 
is  argued,  from  the  uninterrupted  continuance  of 
nerve  stimulation,  the  monotony  of  sound  and  the 
fixity  of  attention  which  are  necessary  for  the  mental 
action  of  the  operator,  the  work  demanding  close 
and  arduous  attention.  "That  this  condition  of  con- 
centrated attention,"  continued  Mr.  Hull,  "is  most 
acutely  enervating  is  the  unanimous  testimony  of 
all  physiologists.  During  a  pressure  of  work  the 
interference  with  normal  respiration,  the  increased 
action  of  the  heart  and  the  rush  of  blood  to  the 
head  may  be  readily  observed.  These  effects  are 
most  noticeable  during  a  spell  of  rapid  sending, 
and  are  probably  due  to  the  physical  movements 
making   the    attentive    efltort    more    onerous,"     Mr. 


Hull  quoted  tables. to  show  the  prevalence  of  con- 
sumption among  the  telegraph  operators,  and  said 
further  that  he  suspected  that  many  telegraphists 
"suffer  from  a  modified  form  of  chorea,  consisting 
of  a  twitching  of  the  fingers  in  accordance  with  the 
telegraphic  symbols  of  the  alphabet." 

Judging  from  the  experience  of  American  telegraph 
operators,  we  think  that  Mr.  Hull  rather  overstates 
the  case,  although  it  is  undoubtedly  true  that  the 
work  of  the  most  expert  operators,  such  as  those 
employed  in  the  newspaper  or  trade-exchange  of- 
fices, is  most  exhausting  and  makes  great  demands 
on  the  youthful  strength  of  the  men  and  women  who 
essay  it.  Still  the  stress  of  sustained  attention  is 
seldom  exacted  for  long  periods,  and  although  one 
must  be  young  and  vigorous  and  alert  to  be  a  teleg- 
rapher of  the  first  class,  we  do  not  believe  that 
telegraphy  is  the  most  deleterious  to  health  of  all 
the  trades  and  professions.  The  crack  positions  re- 
quire a  constant  infusion  of  new  blood  and  the 
superseded  experts  pass  to  easier  positions  or  en- 
gage in  other  pursuits  entirely.  This  phenomenon 
of  rotation  exists  in  every  calling  under  the  sun; 
but  in  telegraphy  the  work  cut  out  for  the  most 
proficient  and  best-paid  operators  is  so  exacting 
that  the  possible  years  of  top-notch  activity  are 
comparatively  few.  But  on  escaping  from  the  strain 
the  expert  telegrapher  should  have  a  fair  expectation 
of  life,  as  is  shown  by  the  number  of  men  advanced 
in  years  who  were  active  telegraphers  in  their  youth. 


It  is  surprising  that  our  American  daily  news- 
papers have  not  paid  more  attention  to  the  tragic 
death  of  Dr.  John  Hopkinson,  with  a  son  and  two 
daughters,  in  the  Alps.  Dr.  Hopkinson  occupied 
such  a  commanding  position  as  a  scientist  and  an 
engineer,  and  the  manner  of  his  death  was  so  pain- 
ful and  unusual,  that  one  would  have  thought  that 
the  press  of  all  the  larger  cities  would  have  given 
some  details  of  his  untimely  taking  off  and  made 
appreciative  allusion  to  his  work.  But  the  ref- 
erences to  the  accident  in  the  New  York  and  Chi- 
cago papers  were  of  the  scantiest  description — 
merely  two  or  three  lines  announcing  the  death  in 
the  Alps,  by  accident,  of  Dr.  John  Hopkinson,  "a 
celebrated  English  electrical  engineer,"  his  son  and 
two  daughters.  No  American  editor  seemed  to  rec- 
ognize the  name  as  one  worthy  of  honor.  How  dif- 
ferent it  would  have  been  had  it  been  a  soldier,  a 
politician,  an  actor,  a  clergyman  or  a  novelist  of 
equal  eminence  who  had  lost  his  life  under  such  dis- 
tressing circumstances!  The  scientific  man,  unless  he 
makes  some  startling  or  skillfully  exploited  dis- 
covery that  appeals  to  the  popular  fancy,  is  not,  as 
a  rule,  widely  known  in  his  lifetime;  his  fame  is  often 
posthumous. 

From  our  English  technical  contemporaries  we 
learn  that  Dr.  Hopkinson  was  spending  a  long  va- 
cation in  Switzerland  with  his  wife  and  children, 
with  the  exception  of  his  older  son,  who  recently 
left  for  Colombo.  On  Saturday,  August  27th,  in 
company  with  his  second  son,  John  (aged  18),  and 
two  daughters,  Alice  and  Lena  (of  23  and  19  years 
respectively),  he  set  out  to  make  the  ascent  of  the 
Petite  Dent  de  Veisivi  from  Arolla.  Dr.  Hopkin- 
son was  an  experienced  mountain  climber.  He  had 
devoted  his  holidays  to  the  pastime  for  years,  and 
in  the  neighborhood  of  Arolla  Valley,  in  particular, 
had  established  a  considerable  reputation  among  th^ 
local  guides.  His  children  were  also  more  or  less 
expert  climbers,  except  the  younger  daughter,  and 
it  was  to  please  her  that  the  fatal  excursion  was  un- 
dertaken. The  ascent  was  not  considered  a  dan- 
gerous one,  and  the  party  left  the  hotel  in  the  morn- 
ing without  guides,  but  provided  with  alpenstocks, 
a  rope  and  a  supply  of  provisions.  The  climbers 
should  have  returned  in  nine  or  10  hours,  but  they 
did  not,  and  a  search  was  instituted.  The  bodies  of 
all  four  were  found  roped  together  at  the  foot  of  a 
moraine.  They  had  fallen  over  600  feet  from  a  spot 
difficult  of  descent  but  not  considered  dangerous. 
The  father  and  children  were  evidently  returning 
when,  by  some  unaccountable  slip,  the  catastrophe 
overtook  them. 

In  the  death  of  Dr.  Hopkinson  science  has  lost  a 
penetrating,  clear-minded  and  able  investigator  and 
practical  engineering  a  most  capable  exponent.  A 
brief  sketch  of  the  dead  man's  career  has  already 
appeared  in  the  Western  Electrician.  The  electrical 
men  of  the  United  States  join  with  their  English 
colleagues  in  sorrow  and  respect. 
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General  Distribution  from  Central  Sta- 
tions. 

Part  IV, 

Mr.  Wagner;  Mr.  Dow  criticized  tlie  figures 
given  tor  feeder  drop  in  tlie  curves  allowing  the 
distribution  efficiency  of  representative  Edison  sta- 
tions. The  figures  were  intended  to  approximate 
the  conditions  existing  here  in  Chicago,  and,  as 
Mr.  Ferguson  has  shown  by  his  curves,  the  effi- 
ciency that  I  gave  was  higher  than  he  actually  finds, 
I  appreciate  that  there  are  many  Edison  stations 
in  which  the  losses  are  much  less,  but  the  area  over 
which  they  distribute  is  very  much  less,  and 
by  limiting  the  area,  or  by  placing  the  station  m  the 
most  central  portion  of  the  district  to  be  lighted, 
it  is  evident  that  that  loss  can  be  reduced  to  any 
degree  desired.  Considered  from  the  most  eco- 
nomical standpoint,  the  cost  of  conductors,  the 
cost  of  real  estate  and  the  advantages  of  location, 
usually  some  distance  from  the  center  of  distribu- 
tion, where  facilities  can  be  found  for  condensing 
and  for  getting  coal  cheaply,  are  considerations 
which  must  be  taken  into  account,  and  while  it  is 
possible  to  reduce  the  distribution  losses,  as  I  said, 
it  is  not.  as  a  rule,  economical  to  do  so,  as  it  neces- 
sitates a  location  which  is  not  in  itself  economical 
for  station  operation, 

Mr  Dow  asked  about  the  additiofial  resistance  in 
the  mains  where  alternating  current  is  used.  Ail 
the  tables  which  have  been  used  show  this  increase 
in  resistance,  and  they  have  only  taken  into  ac- 
count the  cables  themselves,  and  not  the  load  on 
the  circuit  in  connection  with  the  cable  loss  or  the 
power  factor  of  the  load.  Were  those  taken  into 
consideration,  and  the  conductors  placed  together 
as  near  as  possible  and  under  one  lead  sheet,  on 
conductors  as  large  as  300,000  circular  mils,  which 
are  as  large  as  are  generally  used  for  distributing 
niains,  the  difference  between  the  alternating  cur- 
rent and  the  direct  current  is  inappreciable.  With 
numerous  tests  on  that  size  conductor,  I  have 
found  that  the  difference  in  drop  with  a  given 
current  and  a  power  factor  of  100  per  cent,  is  about 
10  per  cent.  The  actual  drop  is  increased  one  per 
cent,  with  the  alternating  current.  With  a  power 
factor  as  low  as  75  per  cent.,  which  is  as  low  as 
any  combination  of  power  and  light  would  be  on 
such  a  system,  it  is  increased  to  three  per  cent,  addi- 
tional. The  two  per  cent,  drop  of  the  direct  current 
would  be  increased  to  2.3  per  cent.  The  additional 
cost  for  alternating  mains,  three-wire  system, 
would  be  practically  nothing.  The  figures  I  gave 
on  the  efficiency  of  alternating  enclosed  arc  lairips, 
in  comparison  with  the  watts  consumed  for  a  given 
amount  of  light  with  the  alternating  and  direct  cur- 
rent, are  correct.  They  are  made  from  actual  ex-, 
periment,  and  I  can  also  say  that  the  alternating- 
current  enclosed  arcs  which  we  have  in  use  are 
every  bit  as  satisfactory  as  any  direct-current  en- 
closed arc  that  I  have  seen. 
Mr.  Carnes:  Do  you  use  them  commercially? 
Mr.  Wagner:  We  have  about  100  in  use  com- 
mercially. In  two  months  we  have  changed  two 
lamps  out  of  that  hundred.  The  light  is  fully 
as  good  as  the  direct  current.  It  is  not  the  stand- 
ard alternating  enclosed  arc.  It  is  made  specially 
tor  a  large  amount  of  current,  and  takes  7V2  amperes 
at  no  volts.  In  addition  to  these  lamps,  we  have 
3,500  alternating  arcs  for  street  lighting  and  com- 
mercial lighting,  and  they  are  giving  satisfaction. 
The  open  alternating  arcs  for  commercial  use  are 
operated  in  connection  with  armatures  especially 
designed  to  give  smooth  waves  of  current,  and 
there  is  less  noise  than  in  any  place  I  have  seen  arc 
lamps  in  operation.  That  matter  was  carefully  con- 
sidered in  the  designing  of  the  generators.  The 
•'  enclosed  alternating  aics  are  practically  noiseless 
with  60  cycles  and  the  special  form  of  armature 
referred  to.  We  might  have  three  in  this  room, 
and  no  one  would  notice  the  noise. 

Mr.  Dow  also  spoke  of  the  increasing  use  of 
electric  elevators,  with  motors  directly  connected 
to  the  drum  mechanism.  I  said  in  my  paper  that 
this  is  the  only  service  that  we  are  not  able  to  ren- 
der with  alternating-current  motors.  I  have,  how- 
I  ever,  since  preparing  the  paper,  in  the  last  few  days, 
'(  heard  of  one  installation  of  six  or  eight  elevators 
using  two-phase  alternating-current  motors,  which 
were  controlled  from  the  elevator  in  about  the  same 
way  as  direct-current  elevators,  and  directly  con- 
nected to  the  driving  mechanism  and  were  in  sat- 
isfactory operation.  It  is  well  known  that  alternat- 
ing motors  can  be  regulated  and  the  torque 
increased  at  slow  speeds,  by  means  of  suitable  re- 
sistances. It  seems  only  a  question  of  a  short  time 
when  this  work  will  be  accomplished  satisfactorily 
by  alternating  two-phase  current  motors.  Single- 
phase  motors  have  not  been  tried  for  that,  but  a 
single-phase  motor  can  be  controlled  in  speed  in 
the  same  way,  with  a  few  modifications,  that  a  three- 
jihase  motor  can  be  controlled,  and  I  have  no 
doubt  that  before  another  year  single-phase  motors, 
lip  to  25  horse  pow-er,  which  is  as  large  as  necessary 
to  run  elevators,  will  be  used  for  that  purpose. 

I  want  it  understood  that  I  do  not  favor  the  use 

of   the    alternating    current   in    every    location    and 

for  every   application.    There  are  times   and   places 

to  use  the  alternating  current.     Where  the  distribu- 

k,       tion  is  over  very  small  areas,  even  with  the  system 

h       I  have   described     for    short   distances,   the    trans- 

L        foimer   cost   would    become   a   large   factor    of   the 
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cost  of  the  feeder  and  would  probably,  for  a  distance 
of  less  than  halt  a  mile,  exceed  the  cost  of  the  direct- 
current  feeder.  In  that  case  the  direct-current 
feeder  is  the  thing  to  use,  unless  the  station  also 
furnishes  a  large  amount  of  current  at  a  great  dis-  . 
tance,  when  the  use  of  the  several  systems  would 
bt  inadvisable. 

Professor  Goldborough  spoke  of  the  use  of  sub- 
stations and  cutting  off  the  transformers  at  limes 
of  light  load.  That  could  be  done  in  the  small  sta- 
ticins,  but  in  a  system  where  the  distribution  efficiency 
is  already  slightly  over  96  per  cent,  on  the  average 
load,  and  that  is  all  we  have  considered,  it  would 
seem  inadvisable  to  go  to  any  expense  to  provide 
sub-stations  or  devices  for  cutting  in  and  cutting 
out  transformers  at  sub-stations,  to  increase  the 
efficiency.  The  cost  of  the  interest  on  the  apparatus 
involved  would  decrease  the  ultimate  aveiage  effi- 
ciency, and,  more  than  that,  the  cost  of  sub-feeders 
from  the  sub-stations  would  again  increase  the  first 
cost  of  installation,  and  it  would  not  be  economical 
to  ha\'e  a  number  of  sub-stations;  wdiereas,  if  the 
transformers  are  used,  they  can  be  put  in  any  lo- 
cation desired.  The  iron  losses  can  be  reduced  to 
such  a  very  small  amount  that  further  refinement 
seems  unnecessary.  He  also  spoke  of  the  power  fac- 
tor, with  these  transformers  at  light  loads.  The 
power  factor,  due  to  the  transformer  iron  losses, 
could  never,  with  the  smallest  load  you  could  possibly 
have  in  actual  service  on  the  transformer,  be  less 
than  99.9  per  cent.,  because  the  iron  losses  are  an 
incident  to  the  running.  It  is  .2;^  of  one  per  cent, 
to  the  capacity  of  the  transformer.  The  inductance 
factor  in  that  one  per  cent,  is  practically  negligible. 
Then  the  use  of  sub-stations  complicates  the  sys- 
tem; simplicity,  wdthout  great  cost  of  operation, 
merits  very  great  consideration. 

We  operate  the  open  arc  light  as  50  volts,  with 
cheap  American  carbon,  and  they  hum  and  make 
a  good  deal  of  noise,  but  they  are  only  used  for 
street  lighting.  We  use  no  series  alternating  lamps 
for  commercial  lighting,  even  outside  of  stores, 
and  we  do  not  use  them  with  the  underground  dis- 
tribution for  house-to-house  lighting.  We  can 
control  them  more  economically  directly  from  tlie 
incandescent  system  by  using  a  separate  system 
without  series  arcs.  Then,  again,  the  use  of  the 
meter  for  arc  lamps  is  coming  into  general  prac- 
tice, the  same  as  for  incandescent  lamps,  and,  of 
course,  the  use  of  the  meter  is  out  of  the  question 
for  series  arc  lamps.  All  central-station  men  agree 
that  the  series  arc  lamp  for  commercial  lighting 
will  soon  be  a  thing  of  the  past. 

The  single-phase  motors  have  been  pulled  to 
pieces  considerably  here,  but  I  can  say  that  we  have 
in  use  over  100  horse  power  of  these  motors,  the 
sizes  running  from  one  to  15  horse  power.  The 
bills  are  no  larger  than  they  were  with  direct  current 
lor  the  same  service.  The  power  factor  in  motors 
is  between  80  and  90  per  cent.,  according  to  the 
size.  The  highest  can  be  obtained  with  two-phase 
and  three-phase  motors. 

Mr.  InsuU  spoke  of  the  system  here    and  the  al- 
ternating  system     which   was  described,   and   won- 
dered  if   I   would   advise   changing  such   a   station 
as  thfe  Chicago  Edison  to  a  system  such  as  I  have 
described.    The  question  of  which  system  to  adopt 
must   be   controlled  by  the   existing   condition;    its 
economies  must  be  taken  into  consideration  in  con- 
nection with  the  cost  of  the  changes  and  the  scrap- 
ping  of  old   apparatus.    It   certainly   could   not  be 
to  the  advantage  of  the  Chicago  Edison  company  to 
make  any  change  in  its  present  system  for  general 
distribution  from  the  downtown  district  here,  where 
the  bulk  of  its  lighting  is,  to  any  such  system  as 
this,   if  the  efficiency  was   practically   100  per  cent, 
on  the  average,  and  I  do  not  wish  it  to  be  under- 
stood that  I  would  ever  advise  such  a  radical  change. 
But  in  reaching  out  for  new  business  in  outlying 
districts,   it   has  been   proposed  by   Mr.    Ferguson, 
and  is  in  use  in  some  places,  to  employ  rotary  trans- 
formers, conveying  current  to  a  distance,  with  high- 
pctential,  alternating-current  transformers,   and  re- 
transforming  it  to  a  low  potential,  and  through  ro- 
tary transformers  to  direct  current.     If  a  system  is 
to  be  changed  and  a  station   which  has  been   op- 
erated for   some  years   is  to   be  shut  down  and  it 
has  a  large   number  of  direct-current   motors   and 
devices    to    do    the  work    required    of    the    direct- 
current,    involving    a    large    investment,    it    might 
not  be  at  all  advantageous  to  change  it  to  an  alter- 
nating-current   station;    but   for    reaching   out    into 
new  districts  and  developing  them,  it  seems  to  me 
that  there  would  be  no  reason  for  using  the  direct- 
current  rotary  transformer.     The  Brooklyn   Edison 
company  has  a  station  which  has  been  in  operation 
some  time,  where  it  has  installed  a  large  plant  some 
six  miles  from  the  center  of  distribution.     It  is  gen- 
erating   alternating    current    entirely,    three-phase, 
carrying   it   to   the    former   centers    of    distribution 
and  transforming  it  into  direct  current.     The   fact 
that  it  is  doing  it,  and  the  Chicago  Edison  company 
is  preparing  to  do  the  same  thing  in  some  instances, 
shows  that  there  is  economy  in  moving  the  central 
station  to   one   side  of  the  district  to    be    lighted, 
where  real  estate  is  cheaper,   where  water  can  be- 
obtained     for     condensing   and     coal     can    be    had 
cheaper;  and  in  order  to  do  that  in  most  cities  it 
is  necessary  to  employ  alternating  current,  because 
the   distances  obviously  become  too   great  for  the 
use   of  the   direct   current.     Here  in   Chicago  they 
have  accomplished  the  same  thing  with  the  direct 
current,  for  the  reason  that  they  obtained  a  location 
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about  3,000  feet  from  the  former  center  of  distribu- 
tion. 

Mr.  Insull  referred  to  the  fact  that  the  claims  of 
manufacturers  several  years  ago  have  not  been  sub- 
stantiated. The  claims  were  made  partly  through  the. 
ignorance  of  the  manuf.acturers  and  partly  through 
the  ignorance  ni  the  purchasers;  but  we  all  know 
now  that  the  drop  in  lines,  the  loss  in  transformers 
and  the  loss  in  distribution  can  he  very  accurately 
prc-determined.  I  am  not  .advocating  an  entirely 
new  system  from  start  to  finish.  I  am  basing  the 
system  on  the  Edison  system  which  has  been  in 
use  for  years,  and  which  has  been  found  so  success- 
ful, and  the  only  change  made  in  that  system  is  the 
use  of  alternating  current  instead  of  <lirect  current 
and  high-potential  feeders  instead  of  low-potential 
feeders.  Our  company  would  not  be  doing  one- 
quarter  the  business  it  is  doing  to-day  if  it  had  been 
tied  down  to  the  direct-current  system  pure  and 
simple,  and  it  could  not  possibly  perform  the  service 
it  has  to  perform  to-day  with  the  Edison  direct-cur- 
rent system.  The  aniount  of  business  to  be  ob- 
tained in  a  given  area  is  limited.  The  area  in 
Chicago  served  from  the  Harrison  street  station  is 
very  small  compared  with  the  total  -business  to  be 
obtained  in  Chicago  or  even  in  St.  Louis,  and  ours 
is  not  by  any  means  as  large  a  city  as  Chicago, 
though  some  of  our  people  think  it  is.  We  have 
to  reach  out  five  or  six  miles  in  almost  every  di- 
rection to  get  the  business  we  have.  I  wnnt  to  say 
ill  answer  to  some  of  the  statements  that  have  been 
made,  that,  in  my  opinion,  it  is  very  undesirable 
to  mix  systems  of  distribution,  to  use  both  alter- 
nating and  direct-current  generators  in  the  same 
or  adjacent  stations  to  accomplish  the  results  de- 
sired. The  multiplication  of  machinery  and  the 
additional  investment  for  the  rese'rve  is  a  very 
serious  factor.  I  referred  to  the  converter  losses 
in  my  paper,  and  I  wish  to  answer  Mr.  Hubeley 
on  that  point.  In  the  most  modern  transformers 
made  to-day  several  manufacturers  have  almost 
eliminated  the  fatigue  of  the  iron,  and  they  will 
guarantee  the  increase  in  the  iron  losses  to  proceed 
at  a  very  small  rate.  I  said  that  in  some  instances 
the  guaranteee  had  been  made  that  it  would  not 
increase  over  one  per  cent,  a  year,  and  that  where 
large  transformers  are  used  it  would  be  inexpensive 
to  re-anneal  the  iron  of  the  transformers  once  in 
five,  or  10  years,  and  that  would  bring  the  iron  back 
to  its  former  state. 

In  connection  with  Mr.  Ferguson's  pressure 
charts  I  would  say  that  I  have  seen  many  pressure 
charts  taken  from  our  lines  which  would  compare 
very  favorably,  if  not  almost  identically,  with  the 
best  one  he  has  shown,  and  in  all  cases  we  use  pres- 
sure wires.  I  think  that  Mr.  Ferguson  w-ill  tell 
you  that  in  even  the  best  of  these  alternating-current 
charts  that  he  showed  you  no  pressure  w-ires  were 
used. 

Mr.    Ferguson:     That   is    right. 
Mr.  Wagner:     You  mentioned  that  the  best  chart 
was  taken  from  a  long  circuit  where  a  number  of 
transformers  were  connected  to  secondary  mains. 

Mr.  Ferguson:    There  were  two  feeders  running  ' 
from  the   station,   feeding  four  large   transformers. 
There  were  no  pressure  wires  and  no  feeder  com- 
pensator. 

Mr.  Wagner:  Mr.  Walbank  advocated  the  three- 
phase  system,  and  I  do  not  want  to  say  anything 
against  it,  but  where  lighting  is  the  principal  factor 
the  three-phase  distribution  cannot  be  made  to  reg- 
ulate as  well  and  give  as  satisfactory  results  as  the 
single-phase  or  direct-current.  Mr.  Walbank's 
business,  I  understand,  is  principally  power.  His 
motor  business  is  greater  than  his  light  busi.ness, 
and  in  all  the  water-power  plants,  where  the  current 
is  furnished  principally  for  power,  the  lighting  is  a 
secondary  consideration.  It  is  impossible  to  regu- 
late satisfactorily  with  three-phase  circuits  where 
the  load  varies  differently  on  the  different  phases. 
The  .regulator  must  be  placed  on  each  one  of  the 
three  wires,  if  it  is  a  three-wire  system  of  distribu- 
tion, and  a  regulator  must  be  used  to  boost  up  the 
pressure  to  compensate  for  feeder  or  transformer 
drop.  Any  one  of  these  phases  afreets  the  adjacent 
phases  practically  the  same  as  those  you  wish  to 
regulate,  and  it  is  impossible  to  avoid  this,  except 
by  the  use  of  a  four-wire  system.  With  a  four-wire 
three-phase  svstem  that  may  be  very  'much  less- 
ened, if  not  eliminated. 


What  to  Expect  in  North  Texas. 

[From  tlie  Southern  Industrial  and  Lumber  Review.] 

Some  people  may  think  that  the  proposed  line  of 
electric  railways  to  run  out  of  Dallas,  especially  the 
one  which  is  to  be  40  miles  long,  to  the  city  of  Fort 
Worth,  is  an  Arabian  Night's  fair}-  tale,  but  such 
will  be  mistaken  if  the  usual  energy  of  the  Hon. 
Frank  P.  Holland  is  brought  to  bear  in  real  earnest, 
as  it  seems  that  it  will.  Such  men  as  Holland  and 
his  colleagues,  who  have  been  through  all  kinds 
01  fire  in  building  up  the  metropolis  of  North  Texas, 
are  just  the  hot  stuff  that  never  dream  of  turning 
water  upstream  permanently,  even  if  they  do  side- 
track it  occasionally.  Neither  do  they  waste  one 
iota  of  their  time  upon  schemes  that  have  not  60 
per  cent,  or  more  of  the  first  principles  of  success 
in  them.  So  let  the  electrical  world  look  out,  for 
there  is  likely  to  be  some  astonishing  developments 
in  North  Texas  during  the  dying  years  of  this  cen- 
tury. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Interconnecting  Toll-line  Systems. 

By  H.  p.  Clausen. 

For  the  purpose  of  presenting  a  description 
of  a  complete  toll-line  system  that  will  be  read- 
ily understood  the  author  has  prepared  a  diagram 
shown  in  the  cut.  This  sketch  illustrates  quite 
clearly  the  usual  requirements  that  must  be  consid- 
ered and  provided  ior  when  it  is  desired  to  equip 
an  extensive  system  of  toll  lines. 

Simplicity  and  uniformity  of  design  should  of 
course  receive  the  first  consideration,  and  if  a  good 
commonsense  method  of  construction  is  adopted, 
there  will  be  no  need  of  any  radical  changes.  The 
v.ell-designed  system  should  permit  of  an  unlimited 
extension,  as  regards  the  number  of  hues  served, 
and  such  extension,  when  introduced,  should  not 
involve  the  least  alteration  in  the  original  design  of 
the  system.  It  is  not  the  author's  intention  to  sug- 
gest that  a  given  switchboard  need  be  arranged  for 
receiving  more  circuits  than  originally  required,  but 
the  original  board  must  be  supplied  with  apparatus 
that  will  permit  efficient  interconnecting  service, 
even  with  the  addition  of  another  and  perhaps  larger 
section  of  switchboard.  This  cannot  be  accom- 
plished by  using  the  ordinary  means  of  intercon- 
necting employed  in  connection  with  switchboards 
serving  individual  telephone  lines. 

The  number  of  connections  on  a  toll-line  circuit 
often  averages  10  an  hour  for  each  line.  Thus  while 
taking  care  of  10  such  hnes  an  operator  has  almost 
reached  the  limit  of  her  probable  ability  to  efficiently 
serve  the  interconnections  and  make  the  proper 
records  thereof.  As  the  greater  part  of  the  toll- 
switchboard  operator's  time  is  taken  up  with  trans- 
mitting code  signals  and  making  records  of  effective 
connections,  the  switchboard  equipment  should  be 
designed  with  a  view  toward  lightening  the  oper- 
ator's labors  in  that  direction.  The  record  slips 
should,  of  course,  be  printed,  with  the  blank  spaces 
sufficiently  large  to  avoid  cramped  writing.  The 
necessary' evil  of  transmitting  code  signals  may  be 
somewhat  mitigated  by  the  installation  of  a  con- 
stantly driven  magneto-generator.  Even  then,  the 
code  signal  must  be  struck  off  by  aid  of  the  ringing 
button,  thus  taking  up  just  that  much  of  the  op- 
erator's  time. 

There  is  a  solution,  how-ever,  which  the  author 
has  in  mind,  but  possibly  it  has  already  been  applied 
by  someone  else.  The  suggestion  is  that  a  set  of 
ordinary  adjustable  make-and-break  wheels  be  ar- 
ranged in  the  normally  open  generator  circuit.  The 
device  could  be  operated  by  a  clockwork  or  counter- 
weights, as  desired.  The  operator,  on  receiving  an 
order  for  a  given  station,  would  simply  place  a 
single-contact  wiper  over  the  proper  combination 
of  divided-  generator  contacts,  which  could  be  made 
to  correspond  with  the  code  signal  required  for 
any  station  in  the  system.  Thus,  while  the  code 
signal  is  being  transmitted  once,  or  several  times  in 
succession,  as  desired,  the  operator  is  preparing  the 
toll  checks.  On  returning  to  its  normal  position 
the  wiper  would  automatically  reconnect  the  oper- 
ator's receiving  circuit  to  the  operator's  plug  circuit, 
and  thus  allow  an  immediate  response  from  the  called 
subscriber  to  be  heard  and  acted  upon  by  the  op- 
erator. Such  a  device  would  tend  to  effect  a  great 
saving  of  time,  and  at  the  same  time  render  a  uni- 
form signaling  service,  such  as  could  not  be  pro- 
duced with  an  operator  alternately  pressing  and 
releasing  a  push  button. 

While  considering  the  question  of  calling  a  par- 
ticular station,  which  may  be  connected  to  a  given 
line  in  common  with  other  stations,  it  may  be  well 
to  observe  that  there  is  no  lack  of  systems  designed 
for  overcoming  the  objectionable  sounding  of  sig- 
nals other  than  that  of  the  desired  station.  There 
are,  however,  few  methods  which  will  render  a  sat- 
isfactory service  r^'^st  of  the  time,  instead  of  "some- 
times," as  is  the  case  with  a  large  number  of  the 
systems  produced.  At  any  rate,  the  manager  with 
only  poorly  balanced  and  high-resistance  iron-wire 
toll  circuits  at  his  command  had  better  bide  his 
time  for  the  installing  of  apparatus  arranged  for  a 
selective  signaling  service. 

Among  the  numerous  systems  produced  there 
is  one  which  is  meeting  with  considerable  suc- 
cess. In  it  the  individual  station  bells  are  rung 
bv  sending  out  over  the  line  currents  of  different 
polarity;  that  is  to  say,  where  two  lines  A  and  B  " 
are  connected  to  six  telephones,  the  No.  i  telephone 
is  called  by  passing  a  plus  current  over  the  line  wire 
A  and  back  through  the  earth  to  the  exchange.  The 
No.  2  telephone  is  called  by  passing  a  minus  cur- 
rent over  the  line  wire  A  and  back  through  the  earth 
to  the  exchange.  The  No.  3  telephone  is  called  by 
passing  a  plus  current  out  over  the  B  wire  and 
through  the  earth  back  to  the  exchange.  The  No  4 
telephone  is  called  by  passing  a  plus  current  over  the 
B  wire  and  through  the  earth  back  to  the  exchange. 
The  No.  5  telephone  is  called  by  passing  a  plus 
current  over  the  A  wire  back  to  the  exchange  over 
the  B  w'ire.  and.  lastly,  the  No.  6  telephone  is  called 
by  passing  a  minus  current-  over  the  A  wire  back 
to  the  exchange  over  the  B  wire. 

The  mechanism  required  in  the  instrument  for 
rendering  the  above  service  is  exceedingly  simple, 
but  still  it  requires  considerable  know'ledge  on  the 
part  of  its  caretaker  to  avoid  an  interruption  of 
service.  The  American  Bell  company  is  employing 
this  arrangement  of  selective  signaling,  and  it  ap- 


pears to  be  getting  a  satisfactory  service.  Its  suc- 
cessful operation,  as  above  stated,  depends  on  the 
proper  care  of  the  apparatus. 

Regarding  the  first  application  of  the  above  prin- 
ciple for  selective  signaling,  let  me  quote  a  passage 
taken  from  the  report  of  the  National  Telephone 
Exchange  association,  held  in  Philadelphia  on  Sep- 
tember 16  and  17,  1S84  wherein  Mr.  A.  Berthon  of 
Paris  clearly  anticipates  the  above  system:  "*  *  =* 
One  arrangement  is  for  four  subscribers  on  metal- 
lic circuit.  We  have  four  keys  at  the  central  office, 
and  when  we  wish  to  call  one  subscriber  we  call 
him  by  a  positive  or  negative  current  sent  on  one 
or  other  of  the  wires,  the  wires  being  grounded  at 
the  subscriber's  office.  That  current  goes  through 
the  ground,  positive  or  negati\'e,  on  the  one  wire, 
and  renews  the  ground  at  the  other  end,  so  that 
with  polarized  relays  at  subscribers'  stations  we 
can  call  the  two  subscribers  branched  on  the  first 
wire  and  the  two  branched  on  the  second  wire, 
which  makes  four.  This  is  one  of  the  best  com- 
binations we  have  for  calling  four  persons  on  one 
circuit,  *  *  *  using  different  polarities  of  battery 
to  keep  the  lines,  so  that  one  subscriber  shall  not 
interfere  when  the  other  is  talking,  and  we  do  it 
in  some  instances  by  throwing  the  battery  on  our 
lines  at  the  very  moment  when  one  subscriber  is 
talking.  There  is  a ,  dial  that  shows  whether  the 
line  is  occupied  or  not.  We  throw,  automatically, 
a  current  on  the  lines;  that  same  current  cuts  out 
the  ground,  so  that  the  talking  is  carried  on  metallic 
circuit.  This  same  current  throws  a  dial  which 
shows  the  line  busy." 

According  to  Mr.  Berthon's  description  it  ap- 
pears that  the  French  government  employed  the 
above  svstem.  but  Mr.  Berthon,  who  was  its  chief 
engineer  at  that  time,  thought  that  the  system  was 
rather  complicated. 

Referring  again  to  the  sketch,  let  us  consider  H  S 


phones;  third,  common-wire-return  bridged  tele- 
phones; fourth,  earth-return  bridged  telephones; 
fifth,  common-wire-return  series  telephones;  sixth, 
earth-return  series  telephone. 

It  is  the  author's  intention,  while  following  out 
the  description  of  the  various  systems,  to  leave  it 
entirely  optional  with  the  reader  as  to  what  system 
01  systems  he  gives  most  consideration;  that  is  to 
say,  the  metallic-circuit  bridged  line  might  be  em- 
ployed as  a  standard,  connecting,  however,  to  the 
common-wire-return  exchanges  and  ground-return 
exchanges  through  the  proper  appliances,  and.  if 
desirable,  any  of  the  systems  enumerated  can  be 
added  at  any  point  of  the  system,  and  if  the  general 
description  is  closely  followed  it  will  be  observed  that 
the  complete  system  is  in  reality  a  remarkably  sim- 
ple system,  considering  the  possibilities  of  giving 
a  satisfactory  service  to  a  multiplicity  of  sj-stems. 


INTERCONNECTING   TOLL-LINE   SYSTEMS. 

as  the  home-station  switchboard.  IBS  represents 
a  tap  taken  directly  off  from  the  main  line  for  .the 
purpose  of  giving  an  interconnecting  service  to  sub- 
scribers on  the  branch  line  B.  This  station  will 
require  a  specially  designed  switchboard,  which  we 
may  term  an   intermediate  branch  switchboard. 

At  M  T  S  there  is  installed  an  operator's,  or 
rather  a  subscriber's  station,  for  the  purpose  of 
calling  through  to  the  T  S  S  switchboard  w^hen  or- 
dered to  do  so  by  the  home  station  or  intermediate 
branch-station  operator.  In  our  future  descriptions 
we  shall  term  it  the  main  transfer  switchboard.  At 
T  S  S  (terminal  sub-exchange  switchboard)  appa- 
ratus must  be  arranged  for  allowing  the  successful 
interconnecting  of  the  local  common-return  sub- 
scriber's circuit  with  the  toll  line  C  and  through 
to  the  home  station  H  S.  It  is  necessary',  of  course, 
that  this  station  should  be  arranged  with  repeating 
coils,  etc..  which  will  be  described  later.  At  I  T  S 
(intermediate,  terminal  switchboard^  means  must  be  ^j 
provided  for  interconnecting  the  D,  E  and  F  cir-  J 
cuits.  This  station  differs  from  the  intermediate 
branch  switchboard  in  that  the  E  line  terminates 
at  M  T  S,  at  which  point  the  connection  may  be  ex- 
tended to  the  G  circuit,  whereas  at  the  IBS  station 
the  branch  line  merely  gives  service  to  subscribers' 
telephones. 

At  I  S  S  (intermediate  sub-exchange  switchboardi 
we  are  obliged  to  render  an  interconnecting  serv- 
ice from  and  to  the  common-return  switchboard 
employing  the  earth  return,  as  shown  by  the  dia- 
gram. Though  this  switchboard  does  not  differ 
greatly  from  the  one  emploj-ed  at  T  S  S.  it  does  not 
connect  to  the  extreme  terminal  end  of  the  toll  line, 
which  is  the  case  at  the  T  S  S  exchange. 

At  I  S  it  is  necessary  to  give  service  to  a  num- 
ber of  toll-line  circuits  constructed  b}-  another  com- 
pany on  differing  plans  from  those  of  the  circuits 
belonging  to  the  home  station  H  S.  Therefore, 
summing  up  the  different  switchboards  shown,  we 
have  the  following:  First,  home  station  switch- 
hoard:  second,  main  transfer  switchboard:  third, 
intermediate  transfer  switchboard:  fourth  intermedi- 
ate switchboard:  fifth,  intermediate  sub-exchan?e 
switchboard;  sixth,  terminal  sub-exchange  switch- 
board. 

The  complete  system,  w-ith  the  exception  of  the 
intermediate  switchboard,  is  arranged  for  giving 
an  intermediate  service  to  the  following  classes  of 
line  construction:  First,  metallic-circuit  bridged 
telephones;     second,     metallic-circuit     series     tele- 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician.] 

The  report  has  been  published  in  the  Twin  City 
papers  that  the  Northwestern  Telephone  Exchange 
company  has  absorbed  all  the  independent  toll-line 
telephone  companies  in  the  state.  The  local  office 
of  the  Northw-estern  claims  to  know  nothing  about 
the  deal,  saying  that  it  would  be  effected  through 
the  Lowell  office.  Positive  information  is  scarce 
on  the  matter,  but  there  is  no  doubt  that  the  com- 
pany has  absorbed  some  of  tlie  independent  com- 
panies. The  Haines  &  Melone  system  at  Rochester, 
Minn.,  is  one  of  them,  and  includes  several  toll  lines 
to  adjacent  tow-ns.  The  Mississippi  Valley  Tele- 
phone company,  which  has  recently  come  into  this 
field,  denies  that  the  reported  absorption  includes 
it  in  any  way,  and  declares  that  if  the  Bell  interests 
buy  up  the  independent  companies  it  will  promptly 
parallel  them,  'The  Mississippi  Valley  company  ex- 
pects to  have  its  exchange  in  Minneapolis  in  op- 
eration by  November  1st. 

A  telephone  exchange  is  in  prospect  for  Belle 
Plaine,  la. 

The  Marshall  Telephone  company  has  completed 
its  long-distance  line  to  Boone,  la.,  from  Marshall- 
town.  The  new  service  will  give  Marshalltown 
connection  with  about  200  new  towms  west,  north- 
west and  southwest. 

The  Sunset  Telephone  company  is  extending  its 
wires  from  Spokane,  Wash.,  northw-ard,  and  has 
reached  Springdale. 

The  E.  H.  Martin  Telephone  company  of  Web- 
ster City,  la.,  has  complete  a  copper-circuit  wire  to 
Marshalltown.  Cowrie  and  other  points. 

The  Chatfield  Telephone  companj^  of  Chatfield, 
Minn.,  has  completed  a  metallic  circuit  to  Laird 
and  connects  there  with  the  Winona  Telephone 
company's  wires. 

The  council  of  Great  Falls,  Mont.,  has  given  the 
Bell  Telephone  company  permission  to  use  the 
equipment  of  the  Electric  City  Telephone  company, 
but  disclaims  all  knowledge  of  the  Bell  company's 
right  to  use  the  apparatus,  and  refuses  to  grant  any 
ri.ght  not  alreadj'  possessed  by  the  Bell  company. 

The  Stillwater,  Minn.,  exchange  has  increased  its 
subscribers  from  200  to  231  in  the  last  few  months. 

J.  F.  Sears  of  Monticello,  Wis.,  and  others  pro- 
pose a  telephone  line  to  connect  Monroe,  Wis., 
?nd  Blanchardville  and  intervening  points. 

The  Wisconsin  Telephone  company  has  been  un- 
able to  make  long-distance  connection  with  Rhine- 
lander.  Wis.,  owing  to  the  condition  of  the  highway 
in  places  between  that  city  and  Merrill. 

The  Moravia  Telephone  company  of  Moravia.  la., 
has  been  sold  to  the  Ottumwa  Long-distance  Tele- 
phone company. 


Telephony  in  New  Zealand. 

In  the  report  of  the  Post  and  Telegraph  Depart- 
ment of  New  Zealand  for  the  year  1897,  some  in- 
teresting figures  are  presented,  illustrating  the 
growth  of  the  exchange  business  in  that  colony. 
During  the  last  3-ear  40  subscribers  were  added  to 
the  list,  making  5.7S7  in  the  colony.  Wellington 
is  the  principal  point,  judging  from  the  fact  that 
there  are  t,i63  subscribers  there.  Auckland  ranks 
second  W'ith  1.039.  The  receipts  of  the  system  were 
^36.422  6s.  8d..  and  the  expenses  and  interest  on 
investment  ^35.008  us.  5d.  The  cost  of  the  plant 
is  given  at  £142.218  its.  8d.  The  rate  of  service  is 
from  £5  to  -£7  per  year. 

A  new  multiple  switchboard,  'vvith -provision  for 
1.500  subscribers  and  an  ultimate  capacity  for  4,800. 
has  been  fitted  up  in  the  Wellington  exchange.  A 
like  equipment  for  Auckland  wmU  be  fitted  up  during 
the  year,  and  similar  switchboards  are  to  be  pro- 
-\-ided  for  Dunedin  and  Chirstchurch  at  an  earlj- 
date. 

Notwithstanding  that  the  use  of  a  telephone-ex- 
change connection  is  restricted  to  the  business  of  a 
subscriber  or  that  of  his  family,  employes  or  guests, 
it  is  found  that  the  use  of  instruments,  particularly 
on  long  suburban  lines,  by  persons  not  coming 
under  one  or  ether  of  these  definitions  is  on  the 
increase.  As  this  affects  the  revenue  derived,  the 
department  w-ill  probably  interfere,  as  in  the  case 
of  some  of  the  other  colonies — especially  Victoria — 
where  it  has  been  found  necessary  to  frame  strict 
regulations  to  meet  similar  abuses. 
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Comparative  Earnings  and  Economy  of 

Operation    Between    Single    and 

Double-truck    Cars  for 

City   Use.' 

By  Richard  McCulloch. 
Part  I. 
Before  beginning  a  discussion  of  this  subject,  it 
would  be  well  to  define  what  is  meant  by  single 
and  double-truck  cars,  as  these  terms  are  often  very 
loosely  used.  In  this  paper  a  single-truck  car  will 
mean  one  in  which  the  body  rests  upon  a  truck  the 
axles  of  which   are  parallel   with   one   another   and 
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single  truck  is  the  truck  for  short  cars  and  the 
double  truck  is  the  truck  for  long  cars.  Therefore, 
a  discussion  of  the  relative  merits  of  these  two  types 
of  trucks  will  involve  a  discussion  as  to  the  relative 
merits  of  short  and  long  cars.  Also,  as  it  is  cus- 
tomary to  supply  long  cars  with  cross  scats  and  short 
cars  with  longitudinal  seats,  we  have,  instead  of 
the  comparatively  simple  subject  of  "Single  Trucks 
tversus  Double  Trucks,"  which  has  been  assigned 
to  your  committee,  the  more  complicated  struggle 
between  the  short  car  with  single  trucks  and  longi- 
tudinal seats  and  the  long  car  with  double  trucks 
and  cross  seats. 

It  will   be  assumed  in  the  discussion   which   fol- 
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at  all  times  perpendicular  to  the  center  line  of  the 
car.  In  a  double-truck  car  the  body  is  pivoted 
upon  two  independent  trucks,  each  of  which  swings 
underneath  the  body  with  perfect  freedom.  Fig.  I 
is  a  reproduction  of  a  photograph  of  an  ordinary 
single  truck,  and  Figs.  2  and  3  show  two  forms  of 
double  trucks. 

Double  trucks  for  electric  cars  are  of  compara- 
tively recent  adoption.  All  of  the  early  electric  cars 
were  equipped  with  single  trucks,  and  in  this  horse- 
car  and  cable-car  practice  was  followed.  As  the 
single  truck  was  first  on  the  ground,  and  at  present 
largely  has  possession  of  the  field,  it  w'ill  be  assumed 
that  in  this  case  of  the  "Double  Truck  versus  the 
Single  Truck,"  the  double  truck  is  the  plaintiff  and 
must  submit  the  weight  of  the  evidence. 

Double  trucks  were  first  applied  to  cars  in  the 
desire  to  use  longer  bodies  than  had  been  customary. 
In  the  use  of  a  single  truck  the  best  practice  has 
been  to  limit  the  wheel  base  to  about  seven  feet, 
as  a  greater  distance  than  this  would  cause  the 
wheels  to  bind  in  curves.  Assuming  that  the  body 
of  the  car  is  20  feet  long  and  that  the  platforms 
project  four  feet  beyond  the  body,  the  end  of  the 
platform  would  overhang  the  axle  10^  feet.  This 
is  as  great  an  overhang  as  is  customary,  although 
single-truck  cars  have  been  built  with  bodies  longer 
than  20  feet.  In  this  case  it  is  necessary  to  pro- 
vide extension  springs  on  the  trucks  to  check  the 
oscillation  of  the  car  body.  With  a  very  long  car 
body,  however,  the  oscillation  is  not  entirely  over- 
come by  this  device,  and  the  rocking  becomes  very 
disagreeable  to  passengers  and  very  disastrous  to 
the  car  and  track.  Twenty-two  feet  may  be  arbi- 
trarily established  as  the  limiting  length  of  the  body 
of  a  single-truck  car,  and  if  we  wish  to  use  car 
bodies  longer  than  this,  we  must  adopt  some  truck 
which  will  avoid  oscillation  and  w^hich  will  pass 
around  curves  without  undue  use  of  powder.  The 
double  truck  accomplishes  this,  and  it  was  to  enable 
longer  bodies  to  be  used  that  it  first  came  into  use. 

The  truck  which  was  first  used  for  long  street- 
railway  cars  was  an  adaptation  of  that  used  by  the 


lows  that  the  road  possesses  the  characteristic  city 
travel,  a  load  curve  of  which  is  shown  in  Fig.  4. 
Ie  will  be  noted  that  two  very  pronounced  peaks 
occur  in  this  load  curve,  one  in  the  morning  from 
six  to  nine  and  the  other  in  the  evening  from  five 
to  seven.  It  is  at  these  times  that  the  capacity  of 
everything  is  tried.  While  the  load  curves  of  all 
city  roads  resemble  each  other,  it  is  evident  that 
local  conditions  will,  to  a  large  extent,  determine 
the  kind  of  car  which  the  railroad  company  will 
operate.     Some    of   these   local    conditions    are   the 
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crease  the  size  of  car  bodies.  Instead  of  bodies  16 
feet  long,  electric  cars  were  built  with  bodies  20 
feet  long,  and  now  this  length  is  being  increased  to 

28  and  30  feet. 

The  expense  of  the  average  city  road  may  be 
divided  up  as  follows:  Maintenance  of  way  and 
structures,  four  per  cent.;  maintenance  of  equip- 
ment, seven  per  cent.;  conducting  transportaiion. 
52  per  cent.;  general  expense,  eight  per  cent.;  fixed 
charges,  29  per  cent.  It  will  be  noticed  that  the 
item  "conducting  transportation"  is  more  than  one- 
half  of  the  total.  This  is  largely  made  up  of  the 
wages  of  conductors  and  motormen  and  is  pro- 
portional to  the  number  of  cars  operated.  Hence, 
it  follows  that  if  we  may  by  the  operation  of  larger 
cars  cut  down  the  number  of  cars,  this  account  may 
he  reduced  in  nearly  the  same  ratio  as  the  size  of 
the  car  is  increased.  There  are  many  other  reasons 
why  the  size  of  cars  has  been  increased,  such  as  the 
increased  volume  of  traffic  due  to  the  higher  speed 
and  enlarged  territory  of  the  street  railroads,  the 
greater  comfort  demanded  by  the  traveling  public, 
the  increased  power  available  for  the  operation  of 
cars,  etc..  but  it  is  probable  that  the  present  tend- 
ency toward  the  Increased  size  of  car  bodies  is  with 
a  view  of  operating  larger  units  and  fewer  of  them. 

A  line  operating  small  cars  seating  2S  persons* 
on  a  headway  of  "^k  minutes  would  give  the  same 
service  from  a  standpoint  of  seating  capacity  if  it 
operated  large  cars  seating  40  persons  on  a  headway 
of  five  minutes.  Manifestly,  this  latter  service  would 
be  preferable  from  the  railroad  standpoint,  for  the 
reason  just  given,  and  the  question  is,  would  the 
service  be  equally  acceptable  to  the  passenger?  In 
this  comparison  we  are  assuming  that  the  larger 
car  is  the  more  desirable  vehicle  in  which  to  ride. 
Would  the  pleasure  of  the  ride  compensate  the  pas- 
senger for  the  greater  length  of  time  which  he 
would  have  to  w'ait?  This  is  a  question  which  must 
be  solved  by  each  manager  for  his  particular  road. 
as  its  correct  solution  depends  largely  upon  local 
conditions  over  which  he  has  no  control.  The 
scrutiny  with  which  a  passenger  chooses  a  street 
car  varies  with  the  length  of  his  proposed  ride.  If 
the  ride  is  to  be  short,  he  takes  the  nearest  car  with- 
out reference  to  comfort:  but  if  he  is  to  ride  a  long 
distance,  he  will  walk  past  several  lines  in  order  to 
choose  that  one  on   which    he   will   have   the  most 


FIG.    2.       DOUBLE    TRUCK 

class  of  people  who  constitute  the  passengers,  the 
location  of  the  road  with  reference  to  the  established 
lines  of  travel,  the  amount  of  pleasure  travel  received 
by  the  road  and  the  keenness  of  competition  with 
other  roads.  The  last  is  an  important  condition, 
because  a  road  is  sometimes  forced  to  adopt  cer- 
tain measures  for  its  protection  which  it  would  not 
adopt  under  any  other  consideration.  In  this  dis- 
cussion we  will  assume  that  it  is  to  the  interest  of 
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Steam  railroads.  This  truck  contains  four  wheels 
of  equal  size  and  is  pivoted  over  the  center.  It  was 
scon  discovered  that  for  street-railway  use  this  form 
of  truck  had  two  very  objectionable  features — first, 
that  the  floor  of  the  car  must  be  high  enough  above 
the  rail  to  allow  the  wheels  to  swing  freely  under 
the  car,  and.  secondly,  the  motor  being  geared  to 
one  axle  of  the  truck,  only  50  per  cent,  of  the  weight 
of  the  car  was  available  for  traction.  The  latter 
is  a  serious  objection  on  roads  having  grades. 

From  what  has  been  said  it  will  appear  that  the 

I.     Read  before  the   American  Street   Railway  association,  at 
Boston,  September  e.'iSgS. 


the  road,  even  if  no  Immediate  competition  exists, 
to  use  all  reasonable  endeavors  to  please  its  patrons, 
because  this  policy  will  render  the  road  more  ready 
to  meet  competition  when  it  arises. 

Before  the  advent  of  the  electric  car,  the  horse 
car  had  become  such  an  established  institution  in 
this  country  that  certain  standards  as  to  track  and 
rolling  stock  had  become  fixed.  In  the  matter  of 
rolling  stock  the  size  of  the  car  had  always  been 
limited  by  the  ability  of  two  horses  to  draw  it. 
When  a  mechanical  motive  power  replaced  the 
horses,  this  limit  disappeared,  and  almost  the  first 
improvement    made    in    rolling    stock    was    to    in- 
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pleasant  ride.  The  car  question  then  becomes  a 
more  serious  one  with  long  roads  and  with  roads 
catering  to  a  pleasure  traffic.  It  has  usually  been 
accepted  that  on  those  roads  having  a  purely  busi- 
ness traffic,  the  proper  car  is  the  short  one  operated 
on  short  headway.  The  author,  however,  is  of  the 
opinion  that,  even  in  this  case,  the  long  car  operated 
upon  somewhat  longer  intervals  would  be  desirable. 
It  has  often  been  observed  that  where  a  line  op- 
erates two  sets  of  cars  a  passenger  will  allow  several 
c'ars  to  pass  him  in  order  to  patronize  that  type  of 
car  which  suits  him  best.  This  has  been  observed 
even  in  the  busy  hours  of  night  and  morning,  when 
it  would  be  fair  to  assume  that  passengers  would 
be  hurried  and  likely  to  take  the  first  car  which 
passes. 

One  of  the  most  serious  questions  occurring  in 
street-railway  practice  is  the  problem  of  how  best 
to  take  care  of  the  rush  of  travel  which  comes  morn- 
ing and  evening.  With  our  present  methods  there 
are  onli'  two  ways  of  taking  care  of  this  travel:  the 
first,  by  increasing  the  number  of  cars  or  units  in 
service,  and  the  second,  by  increasing  the  capacity 
of  each  unit.  The  latter  method  consists  of  attach- 
ing a  trailer  to  the  motor  car,  and  where  this  is 
done  it  is  usual  also  to  increase  the  number  of  units 
in  service.  On  first  thought,  there  \vould  seem  to 
be  no  better  method  of  increasing  the  capacity  of 
a  road  than  by  the  use  of  trail  cars.  Thei"-  are  easily 
attached  and  detached;  they  are  in  service  only 
when  necessary,  and  they  do  not  require  the  assist- 
ance of  additional  trainmen.  An  examination  of 
the  trailer  system,  however,  will  reveal  the  fact  that 
i:  possesses  serious  defects.  The  trailer  is  not  auto- 
mobile and  requires  the  services  of  men  and  horses 
to  attach  it  to  the  cars  and  to  move  it  betw^een  the 
car  sheds  and  the  motor  cars.  The  opening  between 
the  motor  and  the  trail  car  increases  the  danger  of 
accident  both  to  passengers  and  conductors.  The 
number  of  entrances  and  exits  is  increased,  and  this 
augments  the  work  of  the  conductor  in  keeping 
track  of  his  fares  and  increases  the  danger  of  his 
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ii'issing  some  of  them.  If  an  extra  conductor  is 
placed  on  the  trailer  to  collect  fares  a  great  portion 
of  the  gain  due  to  the  trailer  systein  is  lost.  The 
use  of  trailers  throws  an  additional  strain  on  the 
motors,   as   a  hea\T  weight  is   added  to   the   train 


of  the  unit,  estimating  the  trailer  as  a  part  of  the 
car  during  the  time  that  it  is  operated,  is  35  seats, 
which  appro.ximales  the  sealing  capacity  oi  the 
double-truck  car  very  closely.  The  motors  in  use 
on  the  single-truck  cars  are  W.  P.  50. 
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which  is  not  available  for  traction.  The  trouble 
is  intensified  as  the  load  on  the  trailer  increases; 
it  makes  the  train  more  unwieldy  in  handling,  and 
is  largeh-  responsible  for  the  difficulty  in  starting 
and  stopping:  quickly  and  in  making  schedule  time. 

To  obviate  the  necessity  of  using  trailers,  a  large 
car.  equal  in  seating  capacity  to  the  combined  ca- 
pacity of  the  motor  and  trail  car,  may  be  operated. 
This'svstem.  however,  introduces  the  disadvantage 
of  the  operation  at  all  times  of  the  day  of  a  seating 
capacity  needed  only  during  a  few  hours  of  the 
day.  It  also  increases  the  size  and  weight  of  the 
cars  and  the  average  powder  required  to  operate 
them. 

In  order  to  compare  the  relative  economies  of 
single  and  double-truck  cars,  their  advantages  and 
disadvantages  will  be  discussed  with  reference  to 
the  following  points: 

First — Wear  and  tear  on  trucks. 

Second — Wear  and  tear  on  motors. 

Third — Power  required. 

Fourth — Wear  and  tear  on  track. 

Fifth — The  use  of  trailers- 
Sixth — The  seating  arrangements  and  convenience 
of  exit  and  entrance. 

Seventh — The  preferences  of  passengers. 

These  relations  w-ill.  as  far  as  possible,  be  reduced 
to  a  money  basis,  and  in  order  to  do  so  a  compari- 
son will  be  instituted  between  a  road  which  operates 
double-truck  cars  and  one  operating  single-truck 
cars  using  trailers  26  per  cent,  of  the  time  to  take 
care  of  the  hea\-y  night  and  morning  travel. 

The  bodies  of  the  double-truck  cars  are  26  feet 
in  length  and  contain  18  cross  seats,  seating  36 
passengers.  The  trucks  are  of  the  maximum  trac- 
tion tj-pe;  the  empty  car  w^eighs  23.500  pounds,  and 
the  motors  are  G  E  Soo.  An  illustration  of  this  car 
ii  shown  in  Fig.  5. 

The  single-truck  car  has  a  body  20  feet  in  length; 
it  is  equipped  with  longitudinal  seats,  and  the  en- 
tire car  weighs  16.000  pounds.  It  will  seat  28  pas- 
sengers. During  the  period  of  heavj-  travel,  which 
amounts  to  26  per  cent,    of  the   time,   trailers   are 


The  number  of  cars  operated  is  obtained  by  di- 
viding the  daily  car  mileage  bj-  115.  It  is  necessary 
to  do  this  because  the  average  mileage  per  car  on 


Exhibits  and  Exhibitors. 

[Conizm/cd  from  page  ijg.} 
bered  is  that  a  controlling  interest  in  the  stock  of 
the  Safety  Third-rail  Electric  company  has  been 
recently  purchased  by  Emerson  McMi'Uin  &  Co., 
V\'all  street.  New  York  citj-.  This  system  was  also 
sl]Own  at  the  New^  York  stale  street-railway  meet- 
ing   at  Manhattan   Beach. 

The  Baltimore  Car  W'heel  company  presented  the 
Lord  Baltimore  single  and  center-bearing  electric 
motor  truck  Secetary  Paul  Baker  of  the  com- 
pany was  in  attendance.  The  Baltimore  Car  Wheel 
company  has  for  j-ears  been  to  the  front  in  the  ranks 
oi  manufacturers  presenting  trucks  of  the  most  mod- 
ern construction,  and  this  truck  exhibit  showed 
conclusively  that  the  company  realized  the  exig- 
encies of  the  business. 

The  firm  of  Sumner  &  Goodwin,  the  young  lady 
stenographers  appointed  officially  to  take  care  of 
the  convention's  needs  at  Exposition  Hall,  was  in- 
defatigable in  its  efforts  to  please  all  patrons.  It 
also  deals  in  mimeograph  supplies,  carbon  papers, 
etc..  particularly  adapted  to  the  high-class  needs  of 
the  ultra-critical  electrical  Bostonian,  and  its  office 
at  724  Chamber  of  Commerce  is  one  of  the  busiest 
spots  in   the  building. 

E.  R.  Harding  of  Harding  &  Hammer  and  the  Chi- 
cago Rheostat  company,  Chicago,  did  the  honors  for 
his  firm.  Mr.  Harding  presented  for  the  first  time  a 
new  rheostat.  As  is  well  known.  Mr.  Hammer  of 
the  firm  of  Harding  &  Hammer  was  the  Haramer 
that  contributed  so  largelj^  to  the  success  of  the  old 
Cutler-Hammer  company  of  Chicago,  and  his  knowl- 
edge of  the  rheostat  business  has,  no  doubt,  a  great 
deal  to  do  with  the  fine  workmanship  displayed  by 


FIG      5.    DOUBLE-TRUCK    CAR. 


tlie  two  roads  is  different.  The  comparison  is  thus 
between  70  single-truck  cars  and  47  double-truck 
cars,  each  car  making  115  miles  per  day.     The  road 


FIG.    O.       SINGLE-TRUCK    CAR    WITH    TRAILER. 

attached  to  these  motor  cars.  Open  trailers  are  operating  the  double-truck  cars  has  the  greater 
operated  in  ihe  summer  months  and  closed  trailers  densitv  of  tiaffic.  The  single-truck  car  with  the 
during   the    winter.     The   average    seating   capacity      trailer' attached  is  shown  in  Fig.  6. 


the  sample  exhibited  by  Mr.  Harding  at  the  street- 
railway  convention. 

President  Frank  K.  Phillips  of  the  American  Elec- 
trical Works  found  time  to  steal  up  to  Boston  and 
was  present  at  the  exposition  hall  on  Thursdaj-. 
Mr.  Phillips  showed  great  judgment  in  the  selection 
of  the  Saturday  following  the  convention  as  the 
time  for  the  redoubtable  Phillips  clambake.  This 
most  enjoyable  affair  is  referred  to  on  another  page. 
The  guests  numbered  about  300,  which,  it  is  said, 
exceeds  all  previous  counts. 

The  Crosby  Steam  Gauge  and  \'alve  company 
had  an  exhibit  in  charge  of  Robert  Perie.  manager 
ol  the  New  England  sales  department,  assisted  by 
Charles  M.  Gibbs.  Without  going  into  details  of 
the  very^  extensive  and  comprehensive  exhibit,  it  may 
be  said  that  the  Crosby  company,  in  addition  to  ex- 
hibiting a  full  line  of  its  valves,  exhibited  the  Crosby 
power-station  indicators,  singlc-bell  chime  wdiistles, 
and  recording  steam  gauges. 

Mr.  Macomber  of  the  Leschen-Macomber-Whyte 
company  let*  Chicago  Sunday,  joining  the  party  that 
arrived  in  Boston  over  the  Hoosac  Tunnel  route 
Monda}'  night.  Mr.  Macomber  nobly  did  the  hon- 
ors and  somebody  said  "stole  Convention  Whyte's 
glory."  In  fact,  the  only  thing  necessary  to  have 
rounded  the  Leschen-Macombcr-AVhyte  company's 
exhibit  and  make  it  complete  was  the  sight  of  that 
face  rarely  absent  from  any  convention. 

The  Edison-Brown  Plastic  company  exhibited  the 
plastic  rail  bond.  It  is  a  "metal  putty,"  which  is 
placed  between  the  rail  and  angle  plate  and  com- 
pletes the  electrical  circuit  from  one  rail  to  the  next. 
It  is  held  in  place  by  an  elastic  receptacle  of  pre- 
pared cork,  which  will  accommodate  its  shape  to  the 
m.ovement  of  the  rail  ends  as  cars  pass.  No  amount 
of  hammering  or  motion  can  injure  the  conducting 
putty  or  the   cork.     In  the  exhibit  an  angle  plate 
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was  shown  with  contacts  and  bonds  applied  2V2 
years  ago,  and  used  in  Staunton,  Va.,  under  water 
during  that  length  of  time.  The  contacts  and  bonds 
were  bright  and  all  in  perfect  condition. 

The  Samson  Cordage  Works,  represented  by  F. 
J.  Coakley,  had  a  most  interesting  e.\hibit  just  at 
the  entrance  of  E.xhibition  Hall.  It  is  safe  to  say 
that  this  company  had  there  represented  samples 
of  almost  every  known  variety  of  cordage.  A  spe- 
cially was  made  of  the  Samson  spot  waterproof  cord, 
SC'  well  known  for  its  high  quality;  also  valve  cords, 
valve  hooks,  etc.  The  exhibit  was  strung  around 
with  one-inch  Samson  rope   as  a  railing. 

Secretary  and  Treasurer  William  M.  Smith  of  the 
Chicago  Insulated  Wire  company  could  not  resist 
the  temptation  to  mingle  with  the  convention  dele- 
gates at  Boston,  and  after  his  arrival  he  was  daily 
seen  at  Exhibition  Hall.  Mr.  Smith  has  become  one 
oi  the  regular  convention  delegates,  and  lie  is 
warmly  welcomed.  He  "carries  the  banner"  for 
a  good  wire,  and  his  indefatigable  efforts  have  done 
wonders  toward  adverl.ising  "Chicago  Insul.-ited." 

Secretary  J.  S.  Speer  of  the  Partridge  Carbon 
company  joined  forces  with  Elmer  Morris  and  R.  J. 
Randolph  oi  Steiling  arc-lamp  fame  in  devising 
one  of  the  most  unique  exhibits  in  the  convention 
hall.  It  was  a  mysterious  booth,  and  legions  there 
were  that  penetrated  its  precincts  to  learn  what  they 
could  of  "X-rays."  It  certainly  was  "a  winner," 
and  Messrs.  Randolph,  Speer  and  Morris  are  to 
be  congratulated  on  the  success  with  this  unique  en- 
tertainment. 

Of  course  Manager  George  C.  Bailey  ol  John  A. 
Roebling's  Sons -company,  Chicago,  was  there  in 
full  force.  Mr.  Bailey  left  Chicago  with  the  51  con- 
vention delegates  that  came  down  over  the  Wabash, 
and  was  daily  in  attendance  at  Convention  Hall. 
Someone  hinted  that  Mr.  Bailey  contemplated  en- 
tering the  ministry,  but  later  this  rumor  w'as  con- 
tiadicted,  and  it  was  thought  to  have  emanated  from 
a  malicious  enemy  overcome  by  Mr.  Bailey's  pres- 
ent beardless  appearance. 

The  Joseph  Dixon  Crucible  company  of  Jersey 
City,  M.  J.,  was  represented  by  A.  L.  Haasis,  John 
H.  Baird  and  E.  A.  St.  John,  these  gentlemen  ex- 
plaining the  many  interesting  facts  about  "Graph- 
ite and  Other  Things,"  as  manufactured  by  the 
Joseph  Dixon  Crucible  company  for  trolley  roads, 
such  as  Dixon's  graphited  wood  grease,  flake 
graphite,  silica-graphite  paint,  Di.xon  s  curve  and 
track  lubricant,  etc.  The  Dixon  company  has  been 
remarkably  successful  with  its  great  variety  of  lubri- 
cating wares,  and  this  convention  w^as  no  exception. 

The  Boardman-Tucker  company,  telephone  engi- 
neer and  manufacturer,  97  Oliver  street,"  Boston, 
made  a  most  attractive  exhibit  of  railway  telephones, 
attention  being  called  to  the  company's  special  rail- 
way telephonic  apparatus  for  steam  and  street-rail- 
way service.  This  company  manufactures  a  full 
line  of  wall  telephones,  a  desk  set  for  office  use 
and  a  special  railway  telephone  for  outside  use.  The 
latter  is  fitted  in  a  cast-iron,  weather-proof  case, 
similar  to  the  fire-alarm  or  police  box,  which  can  be 
placed  at  turnouts  or  other  points.  The  exhibit  was 
in  charge  of  Mr.  Boardman. 

The  Incandescent  Electric  Light  Manipulator  and 
Cleaner  company  was  represented  by  Manager  Jo- 
seph J.  Dunn.  This  company  is  now  located  in  Hyde 
Park,  Mass.,  and  is  making  a  specialty  of  the  manu- 
facture of  a  very  unique  incandescent  lamp  manipu- 
lator and  cleaner.  This  device  is  for  the  purpose  of 
unscrewing  or  cleaning,  or,  in  fact,  manipulating  in 
any  way,  inaccessible  incandescent  lamps.  A  most 
peculiar  and  valuable  feature  of  this  instrument  is 
that  a  man  can  hold  it  perpendicularly  and  yet  un- 
screw a  horizontally  placed  incandescent  lamp.  In 
order,  how^ever,  to  appreciate  the  full  value  of  this 
device,  it  should  be  seen.  A  very  clear  descriptive 
circular  will  be  sent  on  application. 

The  Keystone  Electric  Instrument  company  oi 
Philadelphia  appeared  by  its  genial  and  courteous 
president,  J.  F.  Stevens.  Mr.  Stevens  had  secured 
one  of  the  most  desirable  spaces  in  E.xhibition  Hall, 
at  the  head  of  the  main  floor.  There  he  erected  a 
large  switchboard  containing  the  various  high-class 
instruments  that  his  company  is  now  exploiting. 
•  There  were  presented  eight  feeder-panel  ammeters 
and  a  generator  panel  showing  main-circuit  volt- 
meters and  ammeters.  In  addition  to  this  was  shown 
an  e.xhibition  board  on  which  were  presented  one 
of  each  of  the  coinpany's  various  types  of  switch- 
board instruments  and  a  full  line  of  portable  volt 
and  ammeters  for  testing  on  both  direct  and  alter- 
nating current. 

The  Sterling  Arc  Lamp  company  of  New  York 
appeared  in  the  person  of  the  general  manager  of  the 
sales  department,  R.  J.  Randolph.  Mr.  Randolph 
had  secured  one  of  the  most  prominent  spaces  in 
Exhibition  Hall  and  presented  a  complete  line  of 
the  Sterling  enclosed  arc  lamps  for  the  following 
circuits:  Series  alternating,  direct-current  constant 
potential  and  railway  at  500  volts.  In  addition  to 
the  Sterling  arc  lamps  Mr.  Randolph  was  especially 
interested  in  the  unique  "Sterling  arc-lamp  X-ray 
exhibit."  Ask  the  visitors  to  the  convention  about 
the  "Sterling  X-rays"  and  they  will  tell  you  that 
their  penetrating  power  was.  to  quote  from  the 
language  of  the  enthusiast,  "immense."  And  on 
Wednesday  night  one  of  the  most  important  events 
of  the  evening  at   Exhibition  Hall   was  the  "roof- 
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garden"  concert,  given  under  the  auspices  of  Messrs 
Randolph  of  the  Sterhng  Arc  Lamp  company, 
Speer  of  the  Partridge  Carbon  company  and  Elmer 
P.  Morxis.  This  "roof  garden"  occupied  a  space 
over  the  "X-ray"  exhibit  and  the  attractions  were  a 
mandolin  orchestra  that  'kept  time"  with  the* 
"X-ray"  exhibit. 

The  Chloride  accumulator  was  exploited  by 
Messrs.  Blizard  and  Clark,  representing  respectively 
the  East  and  the  West.  The  company  this  time 
made  nothing  in  the  way  of  an  exhibition,  but  the 
recent  very  large  installations  of  storage  batteries 
made  by  the  Electric  Storage  Battery  company, 
both  East  and  West,  were  enough  to  create  a  most 
dtcided  interest  on  this  subject  among  street-railway 
men,  and  Messrs.  BHzard  and  Clark  were  able  to 
Icll  some  interesting  facts  relative  to  the  value  oi 
\vrge  accumulators  in  some  of  the  biggest  lighting 
and   street-railway   plants   of  this   country. 

Of  course  VVestern- Manager  Frank  Donohoe  ot 
the  American  Electrical  Works  (Chicago  branch) 
was  in  attendance.  Ten  days  before  the  convention 
Mr.  Donohoe  left  for  the  East  on  a  combined  busi- 
ness and  pleasure  trip,  accompanied  by  Mrs.  Dono- 
hoe. He  was  everywhere  welcomed,  and  with  a 
large  coterie  of  western  friends  made  plans  to  take 
in  one  of  the  most  enjoyable  events  ot  the  season, 
the  far-famed  "Phillips  clambake/"  which  took  place 
on  Saturday  just  after  the  convention.  During  the 
mayor's  absence  from  Edgewater  the  city  atfairs 
were  left  in  the  hands  of  his  private  secretary. 

The  Central  Union  Brass  company  appeared  in 
the  presence  of  its  courteous  and  genial  representa- 
uve,  Manager  i'.  C.  White  ot  the  electrical  depart- 
ment. Mr.  White  made  no  exhibit  and  it  was  a  pity, 
tor  those  who  have  seen  the  new  street-railway 
specialties  now  being  exploited  by  the  Central  Union 
brass  company  have  pronounced  them  most  unique 
m  many  ways.  Mr.  White  distributed  to  some  of 
me  incimaie  friends  of  his  company  a  very  hand- 
some souvenir  in  the  form  of  a  troliey-wire  hanger. 
J.  he  demand  for  these  was  so  great,  it  is  said,  there 
were  times  when  Mr.  White  had  to  conceal  himself. 

President  George  A.  McKinlock  of  the  Central 
Electric  company,  Chicago,  was  visiting  Boston  at 
tlie  time  ot  the  street-railway  convention,  and  he 
seized  this  opportunity  to  mingle  with  the  large 
gatherings  at  exhibition  Hall,  i-rom  all  accounts, 
me  Central  Electric  company  is  now  doing  a  most 
extensive  -  business,  especially  m  the  strecL-railway 
line,  in  fact,  since  the  gooa  times  began  the  Cen- 
tral Electric  company  has  really  had  more  than  it 
could  well  take  care  of.  But  the  company's  strong 
point  is  large  western  stock  and  quick  shipment, 
and  this  enviable  reputation  has  been  sturdily  main- 
tained. 

Where  was  President  Joseph  Franklin,  Jr.,  of  the 
Commercial  Electrical  Supply  company.'"  If  Mr. 
Franklin  had  not  been  on  the  sick  list,  it  is  safe  to 
say  that  he  would  have  been  one  of  the  most  warmly 
welcomed  at  Boston,  had  he  been  able  to  make  the 
trip.  Neither  Mr.  iranklin  nor  his  lieutenant  Paul 
D.  Cable,  could  leave  St.  Louis  to  take  advantage 
of  this  large  gathering  of  manufacturers  and  cus- 
tomers. Mr.  Franklin  has  for  several  weeks  past 
been  slightly  under  the  weather,  and  this  necessitated 
not  onlj''  his  temporary  absence  from  business,  but 
threw  an  additional  load  on  Mr.  Cable.  The  fall 
business,  too,  of  the  Commercial  company  is,  as 
usual,  assuming  large  proportions,  and  for  the  above 
reasons  it  was  necessary  to  lose  the  opportunity. 

The  Wagner  Electric  Manufacturing  company 
was,  as  usual,  represented  by  the  genial  and  cour- 
teous gentleman  known  as  E.  H.Abadie  of  St.  Louis, 
Mr.  Abadie  came  down  to  Boston  ahead  of  the  con- 
vention, in  order  to  arrange  the  Wagner  display, 
and  in  the  construction  of  the  company's  booth 
he  worked  in  conjunction  with  Henry  M.  Nay,  the 
company's  Boston  representative.  The  Wagner 
specialties  shown  consisted  of  three  different  pat- 
terns of  street-railway  illuminated-dial  instruments 
also  special  switches  for  500-volt  work.  They  also 
exhibited  a  few  transformers.  A  number  of  hand- 
some photographs  were  shown,  too,  by  Messrs,  Aba- 
die  and  Nay,  characteristic  of  the  great  variety  of 
electrical  apparatus  manufactured  by  the  Wagner 
company. 

The  Bibber-White  company's  space  was  located 
near  the  center  of  the  exhibit  hall,  and,  being  a  cor- 
ner space,  is  fitted  up  on  two  sides  by  a  wall  par- 
tition covered  with  a  complete  assortment  of  goods 
of  the  company's  manufacture.  On  the  two  outer 
sides  there  is  a  fence,  made  from  posts,  with  cross- 
arms  complete,  with  pins  and  glass  insulators  at- 
tached. The  entrance  to  this  space  is  on  the  corner, 
and  on  each  side  of  the  entrance  there  are  two 
octagon  poles  and  on  each  pole  the  company  shows 
a  sample  of  its  bracket  arms.  One  bracket  arm  is 
called  the  "double  adjustable  rigid  arm."  the  other 
is  the  "adjustable  flexible."  Among  the  goods  that 
are  manufactured  is  a  full  line  of  overhead  material, 
car,  car-house,  station  and  track  supplies.  The  com- 
pany also  has  on  exhibition  a  phonograph,  ■ 
which  has  100  different  selections.  The  space  is.  in 
charge  of  Mr.  Herbert  W.  Smith,  manager  of  the 
railway  department,  and  he  is  assisted  by  C.  E.  Bib- 
ber, president;  E.  L.  Brown,  David  Dunn.  T.  H. 
Bibber  and  also  the  Misses  Mendon  and  Edgell. 
stenographers.  The  company  ^ave  away  a  sou- 
venir, which  represents  its  latest  thing  in  a  trolley 
pole.     In   connection   with  the   Bibber-White   com- 
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pany,  Robert  Fcssenden  of  the  Hope  Electrical  Ap- 
pliance company  was  in  attendance,  pushing  the 
new  Hope  specialties,  which  consisted  of  single  and 
double-pole    switches,    with    a    unique     quick-break 

attachment. 

The  Weslinghuusc  Electric  and  Manufacturing 
company  of  Pittsburg  had  on  hand  a  large  corps  of 
representatives,  including  Frank  H.  Taylor,  man- 
ager of  sales  department,  Pittsburg;  L.  E.  Imlay, 
N.  W.  Siover.  M.  W.  Alexander  and  H.  D.  Mur- 
doch, Pittsburg;  Mauiicc  Coster,  Chicago;  Charles 
A.  Bragg,  Philadelphia;  J.  R.  Gordon,  Atlanta,  Ga.; 
F.  B.  H.  Paine,  New  York;  C.  C.  Frenyear,  Buf- 
falo; C.  Townley,  R.  S.  Brown  and  H.  M.  South- 
gate,  Boston.  The  exhibit  of  machinery  and  ap- 
pliances was  large  and  diversified,  but  the  most 
popular  attraction  ot  the  Westinghousc  exhibit  was 
the  large  sigh  "The  Name  of  Westinghousc  is  a 
Guarantee."  This  sign  consisted  of  gold  letters  on 
glass,  and  by  the  aid  of  high-tension  transformers 
and  special  apparatus  these  letters  were  made  to  give 
off  miniature  lightning  flashes,  with  a  steady  roar, 
which  made  a  most  unique  and  dazzling  advertising 
effect. 

General  Manager  Robert  F.  Carr  of  the  Dearborn 
Drug  and  Chemical  company's  works,  Chicago,  was 
ill  constant  attendance,  coming  down  on  the  train 
with  the  Cleveland  party.  Mr.  Carr  is  now  a  con- 
slant  attendant  at  electrical  and  street-railway  con- 
ventions, in  the  interests  of  the  Dearborn  company. 
This  institution,  as  is  well  known,  is  a  veritable 
boiler  dispensary,  so  to  speak.  In  a  word,  it  fer- 
rets out  the  particular  disease  with  which  the  boiler 
may  be  affected,  diagnoses  it  and  prescribes  a  special 
remedy  to  suit  each  particular  case.  In  this  way 
the  science  of  boiler  treatment  is  reduced  to  an  accu- 
racy which  insures  the  greatest  success  in  the  elimi- 
nation of  scale  and  general  purification  of  boilers. 
Jt  might  almost  be  called  equal  to  insurance,  in 
that  an  ounce  of  preventive  is  worth  many  pounds 
of  cure;  but  the  Dearborn  company  cures  as  well  as 
prevents,  and  an  investigation  of  its  methods  is  well 
worth  the  while  of  anyone  having  a  troublesome 
boiler. 

It  was  a  matter  of  great  regret  that  Treasurer  H. 
K.  Gilman  of  the  Western  ElectricaJ  Supply  com- 
pany of  St.  Louis  could  not  have  seized  this  splen- 
did opportunity  to  mingle  with  the  large  number  of 
eastern  and  western  manufacturers  represented  at 
the  Boston  street-railway  convention.  As  is  now 
very  generally  known,  the  Western  Electrical  Sup- 
ply company  has  been  paying  during  the  last  few 
years  the  closest  sort  of  attention  to  the  building  of 
a  magnificent  street-railway  supply  business,  and 
the  Boston  convention  would  have  been  another 
opportunity  during  which  an  increased  acquaintance- 
ship could  have  been  obtained.  The  Western  Elec- 
trical Supply  company  recently  issued  a  catalogue 
that  covers  most  exhaustively  the  various  lines  of 
supply  business,  and  particular  attention  in  this  book 
was  given  to  street-railway  supplies.  During  the 
last  year  the  Western  Supply  company  has  done  a 
remarkably  good  business  and  one  that  seems  to 
be  constantly  on  the  increase.  In  fact,  the  manage- 
ment of  the  institution  believes  that  the  country  has 
entered  upon  a  new  era  of  prosperity,  and  is  now 
making  plans  to  even  more  fully  extend  its  already 
large  business. 

The  Walker  company  of  Cleveland,  O.,  had  the 
usual  large  force  in  attendance.  Among  those  pres- 
ent pushing  the  company's  interests  were  James 
Anthony  of  Cleveland,  H.  G.  Issertel  of  New  York, 
F.  W.  Sawyer  of  Boston,  R.  A.  Burns  of  Buffalo, 
J.  D.  Moore  of  New^  York,  Charles  A.  Black  of 
New  Haven,  M.  D.  Law  of  Cleveland,  H.  G.  Gay 
of  Baltimore,  J.  H.  Gates  of  Chicago,  A.  T.  Moore 
of  Pittsburg,  Pa.,  and  M.  D.  Barr  of  Cleveland. 
Among  the  notable  exhibits  were  switchboards 
manufactured  in  the  New  Haven  works, methods  and 
(Retails  of  armature  construction,  the  latest  type  of 
railway  motors,  including  the  "15  L"  type,  such 
as  is  purchased  and  now  used  exclusively  by  the 
Brooklyn  Elevated  company  of  New  York;  also 
the  "20  L,"  used  by  the  Metropolitan  Elevated  com- 
pany of  Chicago.  An  interesting  exhibit  was  the 
solenoid  controller  of  the  Walker  company,  show- 
ing its  solenoidal  blow-out  principles.  One  of  the 
interesting  experiments  exhibited  by  the  Walker 
company  in  connection  with  its  solenoid  blow- 
out was  the  placing  of  a  small  layer  of  gun-cotton 
around  the  division  in  the  controller  and  then  break- 
ing the  circuit  at  full  load  and  not  igniting  the  gun- 
powder. Another  feature  of  interest  is  the  "W" 
conduit  for  underground  work.  This  is  based 
iipon  the  Love  system,  although  hardly  recognizable 
in  its  present  form.  The  full  section  is  50  feet  in 
length,  showing  all  the  details.  This  was  inspected 
by  most  all  the  delegates  and  excited  great  interest. 

The  exhibit"  of  the  H.  W.  Johns  Manufacturing 
company  in  space  No.  216  shows  a  complete  line 
of  samples  of  the  railway  specialties  and  supplies 
manufactured  by  this  company.  The  Vulcabeston 
insulating  parts  for  motors  and  controllers  are  too 
v.-ell  known  to  need  any  special  description,  al- 
though a  new  composition  recently  placed  on  the 
market  under  this  trademark  is  practically  fireproof 
and  possesses  insulating  qualities  said  to  be  su- 
perior to  anything  else  yet  produced  in  this  line. 
There  is  a  large  sale  for  the  Vulcabeston  commu- 
tator rings,  which  are  being  generally  used  in  rail- 
way repair  shops.  Several  styles  of  car  heaters  are 
exhibited,   designed  for  length-wise  and   cross-seat 
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cars  and  of  various  types  of  finish.  A  special 
heater,  to  run  singly  on  soo-volt  circuits,  is  suitable 
for  offices,  waiting  rooms,  etc.  Several  different 
lines  of  overhead  materials  are  shown:  also  the  all- 
steel  bracket  arm,  which  has  been  having  a  large 
sale  on  account  of  its  combined  strength,  neatness 
of  appearance  and  moderate  price.  The  flexible 
all-steel  arm  is  unique  in  its  design  and  simpler  in 
construction  than  the  usual  span-wire  type  there 
were  present  at  the  convention  Mr.  A.  Hall  Berry, 
manager  of  the  electrical  department  of  the  company, 
Mr  J.  E.  Meek  and  Mr.  S.  G.  Meek  of  the  New 
York  office,  Mr.  D.  T.  Dickson  and  J.  W  Perry 
of  the  Philadelphia  office,  and  Mr.  E  B.  Hatch  and 
H  A  Luscomb  of  Hartford.  Mr.  H.  C.  Span  ding. 
New  England  manager  of  the  company,  is  in  charge 
of  the  exhibit. 


Steam  and  Trolley  Competition  at  Niag- 
ara. 

The  first  recognition  that  the  New  York  Central 
ard  Hudson  River  Railroad  company  has  given  to 
the  competition  it  has  experienced  from  the  electric 
railways  between  Buffalo  and  Niagara  Falls  and 
between  Buftalo  and  Lockport  has  lately  been  made 
in  a  o-eneral  reduction  of  rates  from  Buffalo  to  tlie 
points  on  the  competing  lines.     The  new  schedule 

of  rates  is  as  follows: 

One  Round 

way.  trip 

Betweett  Buffalo  and  Tonawanda 20  cents.  30  cents. 

Between  Buffalo  and  Niagara  Falls... 40      [\  5°       , 

Between  Buffalo  and  Suspension  Bridge  ...45      ^  '>°     ., 

Between  Buffalo  and  Lewiston &o       _  /5      _^ 

Between  Buffalo  and  Lockport  50     ^^  75      __ 

Between  Tonawanda  and  the  Falls 25      ^^  40     ^^ 

Between  Tonawanda  and  the  Bridge 30      ^^  5°      ,, 

Between  ronawanda  and  Lewiston 45      ^^  ^^     .. 

Between  Tonawanda  and  Lockport 30  50 

On  Saturdays  and  Sundays  the  round-trip  rate 
between  Buffalo  and  Lockport  will  be  reduced  to 
w  cents  So  far  the  fight  between  the  steam  road 
and  the  electric  roads  has  not  yet  reached  the  stage 
of  a  rate  war,  the  intention  of  the  Central  being  to 
lower  the  fare  over  its  lines  so  as  to  about  equal 
the  fare  on  the  electric  cars.  The  reduction  of  the 
rate  between  Buffalo  and  the  Falls  is  the  most  im- 
portant feature  of  the  new  schedule,  owing  to  the 
enormous  traffic  between  these  points.  In  just  one 
instance  does  the  cut  of  the  Central  drop  below 
the  price  on  electric  cars,  and  this  is  between  But- 
falo  and  Lewiston.  The  round-trip  fare  between 
these  points  has  been  $i.5S  on  the  Central.  Now 
it  is  75  cents,  or  25  cents  lower  than  the  rate  charged 
bv  the  Buffalo  and  Niagara  Falls  road. 

'Of  course  the  action  of  the  New  York  Central 
is  intended  as  a  bid  for  traffic  now  going  over  the 
electric  lines.  The  time  occupied  by  the  Central 
in  making  the  trip  from  the  Falls  to  Buffalo  is  from 
w  to  60  minutes,  while  the  electric  line  takes  nearly 
an  hour  and  a  hall  for  the  run.  This  time  feature 
is  an  important  item,  especially  in  winter.  In  pass- 
ino  through  Tonawanda  the  electric  cars  lose  time, 
no°t  only  on  account  of  a  limitation  of  their  speed 
but  also  because  their  route  is  indirect.  Should 
this  be  remedied,  they  would  be  in  better  condition 
to  compete  with  the  Central.  It  is  considered 
highly  probable  that  the  Buffalo  and  Niagara  Falls 
company  and  the  Buffalo  and  Lockport  Railway 
company  will  take  some  action  to  offset  the  effect 
of  the  cut,  and  a  rate  war  may  result.  The  effect 
of  this  would  be  noticed  more  in  the  vicinity  of 
the  Falls  and  Buffalo  should  it  occur  during  the 
busy  summer  season.  As  it  is  now,  the  season  in 
the  Niagara  locality  is  drawing  to  a  close  for  this 

vear.  ■        u-  1 

When  one  considers  the  careful  manner  in  which 
the  great  New  York  Central  proceeds  to  do  a 
thing,  it  will  be  recognized  that  the  adoption  of 
these'  schedules  is  the  most  important  step  yet 
taken  in  any  locality  by  a  steam  railroad  to  fight 
the  trolley  lines.  It  is  a  well-known  fact  that  the 
effect  of  the  competition  between  steam  and  elec- 
tric lines  has  not  been  felt  in  the  Niagara  locality 
alone,  but  so  far  as  known  the  New  York  Central 
is  the  first  steam  road  to  reduce  passenger  rates 
to  the  level  of  those  on  competing  trolley  lines. 
Another  feature  is  the  fact  that  the  electric-railway 
companies  have  been  able  to  offer  special  induce- 
ments to  the  traveling  public  which  the  steam  roads 
have  found  it  difficult  or  impossible  to  meet,  the 
result  being  that  the  electric  roads  have  caught  the 
travel.  The  New  York  Central's  summer  tram 
service  from  Buffalo  to  the  Falls  consists  of  16 
trains,  and  17  trains  from  the  Falls  to  Buffalo.  If 
traffic  warrants  it,  the  company  announces  that  it 
will  put  on  more  trains. 


WESTERN  ELECTRICIAN. 

Stationary    Engineers    Banqueted    in    a 
Machine  Shop. 

One  of  the  pleasantest  features  of  last  week's  con- 
vention of  the  National  Association  of  Stationary 
Engineers  at  Pittsburg  was  the  excursion  and  ban- 
quet given  to  the  members  and  friends  of  the  organ- 
ization by  the  Westinghouse  companies.  The  after- 
noon's enjoyment  (it  was  on  Wednesday)  was 
planned  on  a  large  scale,  and  the  programme  of 
"Westinghouse  Day"  was  successfully  carried  out. 
The  party  was  first  taken  to  the  works  of  the  West- 
inghouse Air-brake  company  at  Wilmerding;  then 
the  special  train  was  connected,  in  two  sections,  to 
Westinghouse-Baldwin  electric  locomotives,  and 
drawn  over  the  Turtle  Creek  Valley  branch  of  the 
Pennsylvania  railroad  to  East  Pittsburg,  where  the 
shops  of  the  Westinghouse  Electric  and  Manufactur- 
ing company  and  the  Westinghouse  Machine  com- 
pany are  situated.  Here  the  sightseers  were  shown 
over  the  shops  under  the  direction  of  Vice-presi- 
dent E.  E.  Keller  and  Secretary  T.  L.  Brown  of 
the  Westinghouse  Machine  company.  The  banquet 
was  served  in  the  erecting  room  of  the  Machine 
company,  and  places  for  600  persons  were  provided. 
The  Pittsburg  Dispatch  thus  describes  it:  "The 
banquet  was  probably  one  of  the  most  peculiar  in  the 
history  of  Western  Pennsylvania.  For  24  hours 
the  Westinghouse  Machine  company  had  labored 
with  great  cranes  to  clear  the  big  hall  for  the  event. 
Outside  so  cars  were  piled  up  with  the  big  engines 
whose  places  were  to  be  taken  by  the  banqueters. 
On  each  side  of  the  hall,  200  feet  long  by  100  wide, 
machinery  was  placed,  and  when  the  orchestra  came 
in  it  could  find  no  place  to  locate.  A  happy  thought 
suggested  itself  and  the  players  were  lodged  in  the 
big  elevator,  where,  for  more  than  three  hours,  they 
played  while  going  up  and  down  with  great  regu- 
larity." The  evening  passed  very  pleasantly  with 
the  "good  cheer  and  the  toasts,  and  it  was  nearly 
midnight  when  the  visitors  returned  to  Pittsburg, 
tired  but  loud  in  their  praise  of  the  hospitality  of 
the  Westinghouse  people. 


CORRESPONDENCE. 


Two  Conventions  This  Week. 

As  the  Western  Electrician  goes  to  press  two 
electrical  conventions  are  in  progress — that  of  the 
Association  of  Edison  Illuminating  Companies  at 
Sault  Ste.  Marie  and  of  the  Street  Railway  Associa- 
tion of  the  Stale  of  New  York  at  Manhattan  Beach, 
near  Brooklvn.  At  the  former  convention  the  prin- 
cipal topic  of  discussion  was  announced  to  be  "Meth- 
ods of  Charging,"  and  a  report  from  Wilson  S. 
Howell's  lamp-testing  bureau  was  expected. 


Contract  for  the  construction  of  the  new  electric- 
light  plant  for  the  city  of  Healdsburg,  Cal.,  has 
been  awarded  to  James  Stanley  of  San  Francisco  for 
?3i,643- 


New  York  Notes. 

New  York,  September  12. — The  work  of  changing 
the  equipment  of  the  Broadway  street  railroad  from 
cable  to  the  buried-conductor  electric  system  was 
begun  on  Friday.  All  the  necessary  consents  of 
property  owners,  state  and  local  authorities  having 
been  obtained,  President  Vreeland  issued  orders  to 
the  engineers  of  the  Metropolitan  street  railway 
on  Thursday  to  begin  the  worli",  so  as  to  make  the 
work  conform  with  the  Fourth,  Second  and  Amster- 
dam avenue  lines.  It  was  intended  that  this  work 
should  be  reserved  until  next  year,  but  the  public 
appreciation  of  the  new  system  and  the  fact  that 
the  Sixth  and  Eighth  avenue  lines  have  been  forced 
ahead  with  so  much  energy  induced  him  to  begin 
the  work  at  this  time.  The  contrast  between  the 
comfort  of  the  new  electric  lines  and  the  johing 
discomfort  of  the  cable  system,  as  the  Sun  remarks, 
has  lately  become  so  apparent  that  the  cable  as  a 
means  of  car  propulsion  seems  almost  as  much  out 
of  date  as  horse  cars  were  immediately  after  the 
cable  was  installed.  Ground  was  broken  opposite 
the  Bowling  Green  building,  on  lower  Broadway, 
and  will  be  continued  a  block  or  two  at  a  time  up 
Broadway  until  the  most  crowded  portion  is  reached, 
where  the  company  hopes  to  be  able  to  prosecute 
the  work  in  the  night,  when  traffic  is  light  and  the 
street  is  comparatively  free  of  vehicles.  The 
prosecution  of  the  work  will  not  interfere  with  the 
operation  of  the  cable  cars. 

More  trouble  among  the  street-railway  employes 
of  Brooklyn  is  reported.  It  seems  that  the  motor- 
men  and  conductors  on  the  trolley  lines  in  that  city 
have  been  complaining  for  some  time  about  alleged 
grievances,  wdiich,  they  say,  are  worse  than  those 
which  caused  the  general  street-railway  strike  a  few 
years  ago.  Among  these  grievances  are  violation 
of  the  lo-hour  law,  too  many  trips  per  day,  the  pres- 
ent spotting  system,  which,  they  allege,  takes  away 
all  their  independence,  and  the  trip  system.  Most 
of  the  men  were  afraid  to  talk  lest  they  might  be 
talking  unconsciously  to  an  agent  of  the  company. 
Some  of  the  employes  of  the  Halsey  street,  Fulton 
street  and  other  lines  of  the  Brooklyn  City  Railroad 
company  said  that  they  were  doing  a  trip  more  per 
day  on  an  average  than  the  men  had  to  do  before 
the  strike.  One  man  said:  "It  is  very  seldom  that 
we  can  do  the  trips  within  the  time,  and  we  must 
do  the  specified  number  of  trips  to  get  $2  a  day. 
This  is  universal  on  all  the  roads,  and  motormen 
have  a  hard  time  to  make  up  for  any  delays  that 
may  take  place.  This  makes  it  hard  for  the  com- 
pany to  get  men."  The  officials  of  the  companies 
say  that  the  lo-hour  law  is  adhered  to  as  far  as  is 
practicable,  and  that  the  men  are  always  paid  for 
overtime.  The  employes  of  the  roads  are  not  or- 
ganized to  any  extent.  The  last  strike  broke  up 
their  organization  and  they  have  never  been  able 
to  reorganize  since.  Very  few  cases  of  accidents 
have  been  brought  up  in  the  courts  for  the  nast 
year  or  six  months.  M.  S. 

Northwestern  Notations. 

Minneapolis,  September  12.— The  annual  state- 
ment of  the  General  Electric  company  of  Butte. 
Mont.,   shows  that  of  the  $600,000  capital    $25,000 
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has  been  paid  in  in  money.  The  remaining  $575,- 
000  is  represented  in  property  consisting  of  an  elec- 
tric-light plant,  engines,  boilers,  dynamos,  etc.  The 
cash  value  of  the  assets  is  placed  at  $611,000.  The 
liabilities  consist  of  first-mortgage  bonds  amounting 
to  $421,000  and  second-mortgage  for  $3,000.  Bills 
payable  are  $100,000,  and  the  iioating  debt  is  $9,456. 

The  Farmers'  Loan  and  Trust  company  of  New 
York  has  begun  suit  in  Council  Bluffs,  la.,  against 
the  Council  Bluffs  Gas  and  Electric  Light  com- 
pany to  foreclose  a  first  mortgage  of  $250,000,  on 
which  the  interest  is  alleged  to  have  defaulted.  A 
receiver  is  also  asked  for.  The  suit  is  said  to  be  a 
friendly  one,  and  is  a  step  toward  reorganizing. 

The  citizens  of  Butte,  Mont.,  are  inclined  to 
protest  against  granting  a  franchise  to  the  Butte 
Street  Railway  company  to  carry  freight  on  all  the 
lines  in  the  city,  and  will  make  it  hot  for  any 
council  that  grants  the  right. 

Residents  of  Randolph  street,  in  St.  Paul,  want 
the  street-railway  company  to  revive  the  Randolph 
street  car  line.  It  will  be  necessary  to  relay  the 
tracks  and  put  the  poles  and  wire  in  shape.  The 
estimated  cost  is  $15,000. 

A  representative  of  an  eastern  electrical  company 
has  been  looking  over  the  route  of  the  proposed 
electric  line  from  La  Crosse,  Wis.,  to  Black  River 
Falls  and  Neillsville.  It  is  believed  that  steps  will 
be  taken  soon  to  begin  work  on  the  line.  The  La 
Crosse  and  Black  River  Valley  Electric  Railway 
company  is  to  be  formed  to  build  and  operate  the 
road. 

Charles  G.  Edwards,  one  of  the  owners  of  the 
electric-light  plant  in  Albert  Lea,  Minn.,  has  se- 
cured a  patent  on  a  device  for  attaching  and  detach- 
ing incandescent  lamps. 

W.  F.  Mace  of  Oshkosh,  Wis.,  is  exhibiting  an 
electric  gate  for  railroad  crossings  and  bridges,  of 
his  owm  invention.  A  company  has  been  formed 
by  Mr.  Mace,  with  his  brother,  August  Mace  of 
Milwaukee,  P.  C.  Henningsen  of  Lake  Mills,  la., 
and  N.   Rasmussen   of  Oshkosh. 

The  Twin  City  Rapid  Transit  company  has  pro- 
posed to  shorten  its  Oak  street  line  in  Minneapolis 
several  blocks,  but  the  patrons  at  the  extreme  end 
are  protesting  vigorously. 

The  Fort  Wayne  Electric  corporation  has 
brought  suit  against  J.  &  W.  A.  Elliott,  Minne- 
apolis contractors,  to  collect  $875.  The  plaintaiff 
claims  to  have  furnished  electric  apparatus  for  the 
cC'Utractors,  which  was  accepted  by  the  village  of 
Graceville,  Minn.,  as  satisfactory.  C. 
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Ottawa,  September  10. — The  new  rate  of  wages 
put  into  force  by  the  Ottawa  Electric  Railway  com- 
pany is  as  follows:  All  men  who  have  been  em- 
ployed by  the  company  three  years  and  over  will 
receive  15  cents  per  hour:  those  under  three  years 
and  over  two  will  receive  14  2-7  cents  per  hour; 
those  under  two  years  and  over  two  months,  14 
cents  per  hour.  This  schedule  only  applies  to  all 
men  at  present  in  the  employment  of  the  company. 
Those  employed  in  future  will  be  graded  at  13  cents  . 
per  hour  for  the  first  year,  14  for  the  second  and 
third  years,  and  15  cents  thereafter.  Ten  hours 
are  to  constitute  a  day's  work. 

The  Cataract  Power  company  of  Hamilton,  Ont, 
formed  its  first  connection  with  that  city  last  week, 
sending  in  22,000  volts  over  the  wires  from  its 
water-power  canal  near  Thorold,  Ont.,  thus  dem- 
onstrating its  ability  to  convey  electrical  power  a 
distance  of  40  miles.  The  plant  to  do  this  cost 
about  $500,000.  A  large  driving  motor  of  40  horse 
power  was  used  in  the  test,  and  200  incandescent 
lamps  which  had  been  arranged  in  the  form  of  a 
shield  were  illuminated.  It  is  expected  the  com- 
pany will  supply  the  Hamilton  Electric  Light  and 
Power  company  with  power  for  its  dynamos  by 
October  1st.  The  voltage  will  have  to  be  reduced 
by  transformation  to  2,000  before  it  can  be  used. 

Mr.  C.  E.  Green,  who  comes  from  Rochester, 
N.  Y.,  but  who  has  spent  several  years  in  Toronto, 
Ont.,  claims  to  have  discovered  a  mode  of  produc- 
ing electricity  for  light  and  power  purposes  with- 
out the  aid  of  either  fuel  or  water.  He  declares 
that  he  can  produce  unlimited  quantities  at  Toronto 
at  a  cost  to  consumers  far  below  one-half  that  at 
present  involved  in  the  production  of  electric  en- 
ergy. The  secret  of  this  miracle-working  is,  he 
says,  a  very  simple  affair,  but  he  does  not  propose 
to  give  any  clue  to  it  just  now.  In  a  few  weeks 
he  expects  to  be  able  to  place  the  scheme  on  a 
working  basis. 

The  Shawinigan  Water  and  Power  company, 
which  proposes  to  utilize  Shawinigan  Falls  on  the 
St.  Maurice  River,  in  the  province  of  Quebec,  17 
miles  from  the  town  of  Three  Rivers,  Que.,  has 
decided  to  install  at  once  a  plant  capable  of  develop- 
ing 11x1,000  horse  power.  The  plans  have  been  pre- 
pared by  T.  Pringle  &  Son  of  Montreal,  assisted, 
as  consulting  engineer,  by  Mr.  W.  C.  Johnson  of 
Niagara  Falls,  N.  Y..  and  the  company  is  now 
calling  for  tenders.  It  is  understood  that  power 
will  be  sold  at  Three  Rivers  cheaper  than  it  can 
be  obtained  at  any  other  port  in  the  world  reached 
by  ocean-going  vessels,  and  also  at  the  falls  at  a 
proportionately  low  figure.  A  strong  company  has 
been  formed.  The  company  is  confident  that  the 
advantages  which  it  can  offer  to  manufacturers  on 
a  large  scale  are  so  great  that  it  will  mark  an  era 
in  the  industrial  development  of  the  province  of 
Quebec.  W. 
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PERSONAL. 

Frank  A.  Malioiiey,  formerly  of  the  Chicago  office 
of  the  Fort  Wayne  Electric  corporation,  has  taken 
a  factory  course  at  Fort  Wayne  and  will  hereafter 
act  as  a  traveling  salesman  for  his  company. 

William  C.  Banks,  electrician  of  the  Gordon  Bat- 
tery company  of  New  York,  has  been  in  Chicago  at- 
tending the  meeting  of  the  Railway  Signal  Club, 
composed  of  signal  engineers,  at  which  the  question 
of  batteries  was  widely  discussed. 

The  Minneapolis  correspondent  of  the  Western 
Electrician  states  that  Morgan  Brooks  of  the  Elec- 
trical Engineering  company,  Minneapolis,  has  been 
called  to  the  professorship  of  electrical  engineermg 
at  the  University  of  Nebraska,  located  in  Lincoln. 
Mr.  Brooks  will  retain  his  interest  in  the  Electrical 
Engineering  company. 


ELECTRIC  LIGHTING. 

Fifteen  thousand  dollars'  worth  of  bonds  will  be 
issued  for  improvements  to  the  city  electric-light 
plant  at  Ocala,  Fla. 

An  electric-light  plant  will  probably  be  erected 
in  Dickson,  Tenn.  The  project  is  in  charge  of  the 
Business  Men's  League. 

The  electric-light  plant  of  the  city  of  Geneva. 
Switzerland,  was  burned  on  September  7th,  shutting 
oft  light  and  power  from  the  entire  canton.  The 
damage  is  heavy. 

The  Los  Angeles  (Cal.)  Times  of  recent  date 
says  that  A.  G.  Croswell,  an  electrician  from  San 
Francisco,  has  been  in  Santa  Ana  working  in  the 
interests  of  a  stock  company  to  be  organized  for 
the  purpose  of  erecting  another  electric-light  plant 
in  that  city.  The  plant  is  to  cost  between  $8,000 
and  $15,000. 

L.  Beal,  R.  Moore,  J.  J.  Lewin  and  Mr.  Wood 
have  purchased  a  controlling  interest  in  the  Pe- 
ninsula Lighting  company  of  Redwood  City.  Cal. 
The  new  owners  intend  to  enlarge  the  capacity  of 
the  plant  at  once.  A  new  ISO  horse  power  engine 
and  a  boiler  will  be  put  in,  the  lines  of  the  company 
extended  and  other  improvements  made. 

The  reorganization  of  the  Pasadena  (Cal.)  Elec- 
tric Light  and  Power  company  has  been  effected. 
The  new  directors  and  officers  elected  were  as  fol- 
lows: President,  George  H.  Barker;  vice-presi- 
dent, Henry  Fisher;  secretary,  William  R.  Staats; 
treasurer,  John  B.  Miller;  attorney.  Walter  S. 
Wright;  directors,  George  H.  Barker,  J.  H.  Holmes, 
Henry  Fisher,  William  R.  Staats,  John  S.  Cravens, 
John  B.  Miller,  Walter  S.  Wright  and  H.  H.  Sin- 
clair. The  gentlemen  named  are  also  the  officers 
and  directors  of  the  Edison  Electric  company  of 
Los  Angeles. 
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rectors,  which  is  the  same  for  all  four  companies,  is 
composed  of  W.  E.  Guy,  president;  J.  C.  Burkhart, 
William  Porter,  Edward  Williams  of  Pittsburg,  and 
Harry  Fisher  of  Allegheny. 

The  Mexican  Electric  Tramways  company  has 
commenced  operations.  It  holds  the  concessions 
in  the  city  of  Mexico,  through  the  control  of  the 
Compania  de  Ferrocarriles  del  Distrito  Federal  de 
Mexico,  with  a  capital  of  $20,000,000,  Mexican  cur- 
rency. The  total  length  of  the  roads  controlled  is 
about  ISO  miles.  The  concessions  covering  the 
system  run  for  99  years  from  1883.  A  large  part 
of  the  system  has  been  running  by  horses  and  is 
now  being  changed  to  electricity,  and  new  electric 
lines  are  under  way. 

A  certificate  of  consolidation  of  the  Buffalo,  Tona- 
wanda  and  Niagara  Railroad  company  and  the 
Tonawanda  Electric  Railroad  company  has  been 
filed  in  the  office  of  the  secretary  of  state  of  New 
York.  The  consolidated  road  will  be  known  as  the 
Buffalo,  Tonawanda  and  Niagara  Falls  Electric 
Railroad  company.  The  capital  stock  of  the  new 
comparvy  is  $1,500,000,  and  its  directors  are  Henry 

B.  Smith,  H.  M.  Gillett  of  Bay  City,  Mich.;  Tim- 
othy E.  Ellsworth  of  Lockport;  George  Sandrock, 

C.  M.  Howard  and  James  A.  Roberts  of  Buffalo; 
James  Low,  Niagara  Falls;  J.  A.  Read  and  B.  L. 
Rand  of  North  Tonawanda.  This  »oad  is  applying 
for  franchise  rights  in  the  city  of  Niagara  Falls,  with 
an  idea  of  becoming  a  competitor  of  the  Buffalo 
and  Niagara  Falls  road,  better  known  as  the  Ely 
line. 

It  is  reported  in  the  Chicago  Tribune  that  $4,000,- 
000  worth  of  bonds  will  probably  soon  be  floated  to 
complete  the  Northwestern  "'L"  of  Chicago.  It  is 
said  that  the  bond  issue  is  expected  to  be  taken  by 
a  New  York  banking  syndicate  at  90,  the  bonds 
bearing  five  per  cent,  interest.  Stockholders  of  the 
old  Columbia  Construction  company  will  also  have 
the  privilege  of  subscribing  for  the  bonds  on  the 
same  terms  with  the  syndicate  that  is  to  take  hold  of 
the  matter.  At  the  present  time  only  about  51  per 
cent,  of  the  entire  length  of  the  structure  has  been 
elected.  All  the  foundations  have  been  completed 
except  between  Chicago  and  North  avenues,  or 
about  16  per  cent,  of  the  entire  line.  There  are  at 
present  in  warehouse  at  Lincoln  and  Wrightwood 
avenues  the  tie-plates  and  rail-joists  necessary  for 
the  tracks.  The  Northwestern  "L"  will  have  to  be 
completed,  by  December  31st  of  this  year  if  for- 
feiture of  the  present  franchise  rights  is  to  be  pre- 
vented, as  the  extension  of  time  granted  last  De- 
cember was  for  but  one  year.  It  is  considered 
hardly  probable  that  the  work  can  be  completed  by 
this  time,  even  if  it  begins  at  once,  so  the  council 
will  be  probably  again  asked  for  more  time. 


ELECTRIC  RAILWAYS. 

An  ordinance  has  been  passed  by  the  council  of 
Oakland,  Cal.,  granting  permission  to  the  Oakland 
Railroad  company  to  use  electricity  upon  its  San 
Pablo  avenue  line. 

A  new  law  regarding  the  transfer  tickets  of  street- 
car lines  went  into  effect  in  New  York  state  on  Sep- 
tember 1st,  providing  a  penalty  for  giving  away 
street-railway  transfers. 

Direct  connection  by  electric  road  from  Rochester 
to  Hilton,  a  small  village  four  miles  south  of  Mani- 
tou,  may  be  realized  soon,  the  directors  of  the 
Rochester,  Charlotte  and  Manitou  railroad  having 
the  project  under  consideration. 

The  Northern  Traction  company  has  been  incor- 
porated with  a  capital  stock  of  $150,000,  to  build 
an  electric  road  between  Michigan  City  and  La- 
porte,  Ind.  The  incorporators  are  John  W.  Lovett, 
W.  W.  Huffmann,  C.  W.  Hooven  and  George 
Nichol. 

The  Saginaw  (Mich.)  and  Frankenmuth  Railway 
company  was  recently  incorporated  with  a  capital 
stock  of  $50,000,  to  build  an  electric  railroad  between 
Saginaw  and  Frankenmuth,  14  miles.  James  B. 
Peter  is  president  and  H.  C.  Potter  treasurer.  Both 
reside  in  Saginaw. 

An  interesting  item  of  news  comes  from  Colorado. 
It  is  said  that  the  owners  of  the  famous  cog  road 
running  up  Pike's  Peak  have  decided  to  change  the 
motive  power  from  steam  to  electricity.  It  is  esti- 
m.ated  that  the  cost  of  making  the  change  will  be 
about  $50,000. 

The  proposition  to  convert  the  present  Post, 
Leavenworth  and  Tenth  street  cable  line  of  San 
F'rancisco  into  an  electric  road,  in  connection  with 
a  line  on  Montgomery  and  Sansome  streets,  is 
under  consideration  by  the  directors  of  the  Market 
Street    Railway   company. 

The  following-named  companies  were  recently 
chartered  to  build  electric  railroads  in  different  parts 
of  Allegheny  County,  Pa.:  Rankin  and  Hawkins 
Street  Railway  company,  to  build  a  road  one  mile 
long  in  Rankin  township;  Edgewood  Street  Rail- 
way company,  to  build  a  line  about  one  mile  long 
in  Edgewood  Borough;  Wilkinsburg  Connectmg 
Street  Railway  companv,  to  build  a  line  six-tenths 
of  a  mile  long  in  Wilkinsburg  Borough;  Swissvale 
Street  Railway  company,  to  build  a  road  about  one 
mile  long  in  Swissvale  Borough.     The  board  of  di- 


POWER  TRANSMISSION. 

The  syndicate  which  proposes  to  put  in  a  water 
power  plant  in  the  Madison  cans'on,  11  miles  from 
Ennis,  Mont.,  may  begin  operations  soon,  according 
to  O.  B.  Suhr.  resident  engineer.  The  plan  of  the 
company  is  to  generate  electricity  to  be  transmitted 
to  the  various  mines  and  mills  in  Southern  Montana, 
including  Butte.  Among  the  promoters  of  the 
scheme  is  L.  L.  Munn,  who  is  general  manager  of 
a  similar  plant  at  Telluride,  Colo.  It  is  proposed 
first  to  build  a  small  plant,  furnishing  about  1,000 
horse  power.  Later  this  will  be  increased  to  about 
10,000  horse  power. 
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"tipped  in"  on  the  pages  giving  "The  Story  of  Bos- 
ton." 

Powers'  American  Street  Railway  Directory  for 
the  third  quarter  oi  1898  (the  first  number)  is  out, 
and,  so  far  as  revealed  by  a  cursory  examination, 
it  seems  to  have  been  carefully  and  conscientiously 
compiled.  It  is  a  companion  work  to  the  Ameri- 
can Electrical  Directory  and  comprises,  mainly,  a 
list  of  the  street-railway  companies  oi  the  country, 
their  officers,  finances  and  equipment,  with  tabu- 
lated statistics  of  the  whole  industiy.  Tliis  is  a 
summary  of  the  latter:  "There  is  reported  a  total  oi 
1,074  street  railways  of  all  kinds  now  in  operation  in 
the  United  States.  Of  this  number  909  are  electric, 
21  cable,  31  steam,  113  horse.  The  total  track  mile- 
.age  is  given  as  16,466.78,  of  which  14.673.71  is  elec- 
tric, 688.85  horse,  485.68  cable  and  618.54  steam.  Of 
the  total  48,209  cars  given,  32,696  are  electric-motor 
cars,  7,824  trail  cars,  2,920  cable  cars,  2,882  horse 
cars  and  1,887  are  steam  cars,  the  latter  including 
those  used  on  elevated  lines."  The  new  directory 
appears  to  be  a  useful  work  of  reference. 


LATE  PUBLICATIONS. 

Cipher  code  cabling,  with  its  possibilities  of  con- 
densation and  corresponding  saving  in  tolls,  has 
reached  such  proportions  that  it  has  been  found 
worth  while  to  issue  a  universal  cipher  code  of 
nearly  150,000  words.  The  volume  is  issued  by  the 
International  Cable  Directory  company  at  30  Broad 
street,  and  is  called  the  Western  Union  Telegraphic 
Code  and  International  Cable  Directory.  Besides 
the  code  there  is  a  directory  giving  the  cable  ad- 
dresses of  leading  business  firms  and  individuals 
in  this  country  and  Canada.  This  is  the  first  pub- 
lication of  its  kind  in  the  English  language.  The 
cipher  feature  is  obviously  not  for  purposes  of  se- 
crecy, but  for  condensation.  Many  of  the  words 
stand  for  statements  which  would  otherwise  require 
phrases  of  several  words  to  express.  The  volume 
is  the  largest  public  code  ever  printed  in  English. 

The  Street  Railway  Journal  for  September  is  en- 
titled to  special  recognition  for  its  great  size  and 
excellent  quality.  It  is  in  fact  a  volume  of  350  pages 
— 120  pages  of  "reading  matter"  (to  employ  the  fa- 
miliar term,  although,  of  course,  everything  on  and 
between  the  covers  is  intended  to  be  read)  and  230 
pages  of  advertisements.  It  is  the  "convention  is- 
sue" in  honor  of  the  meeting  of  the  American  Street 
Railway  association  at  Boston,  and  much  attention 
is  devoted  to  the  street-railway  interests  in  and  about 
that  city.  The  magazine  is  very  liberally  illustrated 
with  finely  executed  pictures  and  is  carefully  printed 
on  heavy  paper.  In  the  advertising  pages  several 
skips  in  the  num'oering  and  the  polychrome  effects 
in  ink  and  paper  are  noticeable.  One  hiatus  is  from 
page  28  to  page  63,  and  on  these  missing  pages  the 
inde.x  gives  the  names  of  a  number  of  European 
advertisers.  The  Street  Railway  Review  also  issued 
a  handsome  convention  number,  an  especial  feature 
of  which  is  a  number   of  small  extra  illustrations 
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The  Electrical  Club  of  the  Chicago  Young  Men's 
Christian  Association  has  issued  analtractive  booklet 
outlining  its  fall  and  winter  programme.  There  are 
four  courses  and  three  instructors — George  A.  Da- 
mon, T.  P.  Gaylord  and  B.  H.  Glover.  The  club  has 
acquired  considerable  laboratory  equipment  and  re- 
quests donations  of  such  material. 

A  French  fireman  has  invented  and  constructed 
a  powerful  fire  engine  in  which  the  power  to  propel 
the  vehicle  and  operate  the  pumps  is  supplied  by  a 
30  horse  power  oil  engine.  For  igniting  the 
charges  in  the  motor  cylinders,  and  also  for  giving 
a  powerful  light  on  the  scene  of  the  operations,  a 
small  storage  battery  is  carried,  which,  when 
charged,  suffices  for  eight  hours'  use. 

A  newspaper  paragraph  is  to  the  effect  that  M. 
Picard  has  decided  upon  a  new  feature  of  the  exhi- 
bition of  1900,  which  is  to  consist  of  a  gigantic  foun- 
tain utilizing  the  hydraulic  force  of  12,000  horse 
power  required  for  the  machinery  of  the  exhibition. 
The  fountain  is  to  be  34  meters  high,  and  its  volume 
of  water  over  1,200  liters  a  second.  It  will  be  il- 
luminated by  electric  lights  in  every  imaginable 
color. 

A  communication  has  been  made  to  the  Paris 
Academy  of  Sciences  by  M.  E.  Branly  on  the  elec- 
trical resistance  at  the  contact  of  two  disks  of  the 
same  metal.  The  author  found  that  two  smoo'.h 
plane  disks  of  zinc  or  copper,  when  pressed  to- 
gether, offer  practically  no  resistance  to  an  electric 
current  under  any  circumstances.  In  the  case  of 
aluminum,  iron  and  bismuth,  however,  the  resist- 
ance, although  small  when  the  disks  are  simply 
pressed  together,  is  greatly  increased  when  they 
are  forcibly  brought  together  by  falling  from  a 
height.  The  author  is  unable  to  offer  any  explana- 
tion of  these  phenomena. 
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A.  B.  Pickett  of  the  Bertha  Telephone  company 
of  Opelousas,  La.,  has  applied  for  a  patent  for  an 
improved  lightning  arrester,  arranged  to  protect 
telephone  instruments  and  buildings  from  the  effects 
of  high-voltage   currents  produced  by   lightning. 

The  Ludewig-Thurber  Manufacturing  company  of 
Pittsburg  is  now  at  565  Old  avenue.  It  does  all 
classes  of  electrical  repair  work  and  buys  and  sells 
electrical  machinery.  The  officers  of  the  company 
are:  President,  J.  Ludewig;  vice-president,  Will- 
iam Ludewig;  general  manager,  J.  B.  McGinley; 
secretary  and  treasurer,  G.  P.  Thurber. 

George  H.  Stout  of  Cincinnati  was  in  Chicago 
laSt  week  making  arrangements  for  the  local  selling 
agency  of  the  Parhelion  enclosed  arc  lamp,  of  which 
he  is  general  sales  agent.  Mr.  Stout  may  well  be 
considered  a  pioneer,  his  experience  dating  back 
to  the  organization  of  the  Edison  company.  Prior 
to  that  time  he  was  engaged  in  the  telephone  field. 
He  spent  five  years  in  England  and  European  coun- 
tries when  the  Edison  apparatus  was  first  introduced. 

For  distribution  at  the  Trans-Mississippi  Expo- 
sition at  On, aha  the  General  Electric  company  is- 
sued from  its  press  a  neat  little  brochure,  very  fully 
illustrated.  As  all  the  machinery  used  to  light  the 
grounds  and  buildings  of  the  exhibition  and  to  sup- 
ply the  power  was  furnished  by  the  General  Electric 
company,  the  types  of  apparatus  shown  in  the  book 
enable  the  visitor  readily  to  identify  each  type  as 
he  meets  with  it  in  the  exhibit  or  in  any  part  of  the" 
working  plant  itself.  Many  thousands  of  these  little 
books  have  been  printed,  and  the  demand  for  them 
at  the  exhibition  shows  that  they  are  appreciated. 

The  John  A.  Roebling's  Sons  company  has  en- 
tered the  rubber-insulated  wire  field  in  earnest  by 
the  erection  of  a  plant,  which  was  lately  put  in  op- 
eration. This  company  has  made  a  large  share  of 
the  trolley,  feeder,  telephone  and  electric-light  wires 
and  power  and  street-railway  cables,  together  with 
the  less  important  varieties  of  electrical  conductors, 
used  in  the  United  States.  It  has  also  supplied  to 
the  trade  the  Crescent  wire,  but  has  not  actually 
manufactured  rubber  insulation  at  its  own  works 
until  recently.  Adding  this  department  to  the  rest 
has  made  complete  the  list  of  all  kinds  of  electrical 
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wires  manufactured,  and  the  company  is  now  m  a 
position  to  furnish  every  electrical  conductor  of 
whatever  insulation  desired.  The  new  factory 
consists  of  a  building  60  by  160  feet,  three  stories 
high,  built  of  brick.  It  is  devoted  to  rubber  in- 
suTation  alone,  containing  the  best  machinery  for 
manipulating  the  rubber  and  applying  the  covering 
to  the  wires.  The  preparation  of  the  wire  is  carried 
on  in  the  Roebling  wire  mills  and  rolling  mills  al- 
ready possessed  by  the  company.  The  equipment 
is  such  that  the  Roeblings  are  now  turning  out  a 
large  quantity  of  rubber-insulated  wires  for  every 
purpose — house  wires,  car  wires,  etc.,  as  well  as 
hcavv  lead-encased  cables  for  high-ier.siou  currents 
The  'quality  of  the  output  is  sufficiently  guaranteed 
by  the  name    Roebling. 

A  few  years  ago  a  very  ordinary  incandescent 
lamp  sold  for  75  cents,  while  to-day  a  much  better 
one  can  be  bought  for  less  than  one-third  of  this 
price.  It  would  seem  as  if  the  manufacturer  and 
jobber,  in  the  davs  of  high-priced  lamps,  must  each 
have  netted  a  very  much  larger  profit  than  they  do 
now,  when  lamps  are  sold  so  much  cheaper.  But,  as 
a  matter  of  fact,  it  is  probable  that  the  actual  net 
profit  on  each  lamp  sold  to-day  is  higher  for  the 
manufacturer  than  when  he  sold  his  product  at  a 
much  higher  figure,  and  while  the  percentage  to 
the  dealer  is  probably  quite  as  high  now  as  then, 
both  the  manufacturer  and  the  jobber,  in  view  of  the 
present  low  price  of  lamps,  must  do  a  greatly  in- 
creased volume  of  business  to  maintain  the  cash 
profit  of  former  years.  To  practically  treble  a  busi- 
ness requires  not  only  push,  energ^^  and  persever- 
ance, but  it  necessitates  good  goods,  for  no  perma- 
nent success  can  be  maintained  with  an  inferior 
product.  In  the  incandescent-lamp  field  this  ef- 
fort to  incr'?se  the  output  of  the  factories  has  nat- 
urally induced  a  keen  competition,  to  meet  which 
better  facilities  for  manufacturing  economically  and 
well  became  imperative,  and  to  maintain  the  stand- 
ard better  material  and  workmanship  became  the 
Older  of  the  day,  with  a  net  gain  to  the  consumer 
of  a  better  lamp  for  less  money  than  ever  before. 
There  are  to-day  a  number  of  good  lamps  on  the 
market,  good  both  electrically  and  mechanically,  and 


of  various  degrees  of  efficiency,  among  which  may 
be  mentioned  the  Monarch  lamp,  which,  for  a  num- 
ber of  years,  has  been  manufactured  especially  for 
and  under  the  direct  supervision  of  the  Western 
Electrical  Supply  company  of  St.  Louis,  Mo.,  and 
which  is  well  and  favorably  known  to  the  electrical 
fraternity. 


BUSINESS. 

The  Goulds  Manufacturing  company  of  Seneca 
Falls,  N.  Y.  (22  and  24  North  Canal  street,  Chicago), 
has  issued  two  "partial  catalogues" — one  of  triplex 
electric  pumps  and  the  other  of  power  pumps  gen- 
erally.   Both  are  sent  on  application. 

The  Peerless  Rubber  Manufacturing  company  of 
16  Warren  street.  New  York,  is  distributing  a  large 
colored  picture  of  the  Oregon.  A  copy  will  be  sent 
free  to  any  engineer  on  application.  On  the  Oregon's 
voyage  around  the  Horn  the  machinery  was  fitted 
with  Rainbow  and  Peerless  packings  and  Eclipse 
gaskets. 

The  Mason  Telephone  Pay  Station  company, 
Ludington,  Mich.,  states  that  the  demand  for  its 
automatic  telephone  pay  station  is  growing  every 
day  and  that  it  now  has  plenty  of  orders  on  hand. 
The  company  stales  that  it  has  not  had  a  single 
automatic  pay  station  returned  to  it,  and  that  a 
great  many  independent  exchanges  are  using  the 
apparatus. 

The  Electric  Appliance  company  ha?  just  printed 
a  special  catalogue  devoted  exclusively  to  Anchor 
switches.  This  catalogue  is  fully  up  to  date,  em- 
bodying all  the  recent  improvements  that  have  been 
made  in  snap  switches.  The  catalogue  is  supplied 
with  a  special  discount  sheet  to  the  trade,  and  al- 
together it  makes  a  valuable  little  reference  book 
on  switches.     It  can  be  had  for  the  asking. 

In  a  recent  letter  to  the  Westinghouse  Electric 
and  Manufacturing  company,  Mr.  Horace  E.  An- 
drews, president  of  the  Cleveland  Electric  Railway 
company,  Cleveland,  O.,  states:  "W'e  are  delighted 
with  the  operation  of  the   Xo.  49  motors,   and   are 


having  better  success  with  them  than  with  any  other 
motors  we  have  ever  operated."  Tliis  motor  em- 
bodies all  of  the  best  features  of  previous  types  of 
Westinghouse  motors,  which  have  an  established 
reputation. 

The  Beacon  Lamp  company  of  New  Brunswick. 
N-  J.,  has  been  making  some  satisfactory  tests  on 
its  lamps,  with  a  view  to  bringing  out  the  fact  that 
they  will  retain  their  initial  candle  power  for  a  large 
number  of  hours.  The  lamp  is  claimed  to  retain  its 
initial  candle  pow^er  for  over  300  hours,  and  the  com- 
pany also  claims  that,  after  300  hours'  burning,  the 
lamps  give  more  light  and  use  less  current  than  when 
started,  and  show  no  blackening.  The  Beacon  com- 
pany makes  lamps  of  from  2.75  w^atts  per  candle 
upward,  the  standard  efficiency  being  3.5  watts. 

Beaman  &  Smith  of  Providence,  R.  I.,  are  erect- 
ing a  new  machine  shop  60  feet  wide  and  130  feet 
long,  with  lean-to  addition  20  feet  by  50  feet.  The 
construction  will  be  modern  in  every  respect.  It 
will  have  a  maximum  amount  of  light  consistent 
with  good  construction,  will  be  practically  fire- 
proof and  will  be  arranged  wdth  traveling  cranes, 
trolleys  and  such  appliances  for  easy  handling  of 
materials  and  machines.  The  entire  building  w-as 
designed  by.  and  the  steel  work  is  being  furnished 
and  erected  by,  the  Berlin  Iron  Bridge  company  of 
East  Berlin.   Conn. 

The  Western  Electric  company  has  recently  issued 
a  neat  40-page  pocket  catalogue  of  linemen's  con- 
struction tools.  A  large  supply  of  tools  is  always 
carried  in  stock,  and  orders  can  be  filled  promptly. 
It  any  of  the  readers  of  this  paper  have  not  received 
this  catalogue  a  copy  will  be  mailed  upon  request. 
The  long-burning  W.  E.  Petite  enclosed  arc  lamp 
manufactured  bj'  the  Western  Electric  company  is 
now^  made  in  three  styles — plain  and  ornamental, 
with  porcelain  shades  and  with  metal  shades  for 
factory  and  outdoor  use.  The  company  recently 
issued  Bulletin  No.  7-RS,  giving  detailed  description 
of  tile  Russell  &  Officer  automatic  swatch.  The 
object  of  this  switch  is  to  allow  the  turning  on  or 
ol^'  of  one  or  any  number  of  lights  from  two  or 
more   points    by   means   of  push-buttons. 
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610.190.  Secondary  Battery.  George  J.  Mille  , 
Kenton.  Ohio.     Application  filed  April  13,  1S97. 

In  a  secondary  batiery  [he  combination  of  an  insnlatmg 
bos,  positive  and  negative  electrodes  wiihin  the  box  com- 
posed of  active  materials  mounted  within  and  JD  conr u  :- 
live  connection  to  a  perforated  metallic  lead  case,  a  sur- 
roundioE  space  between  the  active  material  and  ihe 
surrounding  case  except  where  attached,  means  for  pre- 
servinE  the  space,  and  means  for  conoectiDg  conducting 
feed  and  discharge  wires. 

610,197.  Controlling  Device  for  Electric  Elevators. 
Norton  P.  Otis  and  Rudolph  C.  Smith.  Ycnkers, 
N.  V.     Application  filed  April  4,  iSo-- 

Two  circuit  terminals  are  provided,  one  to  control  a  cir- 
cuit for  operating  the  mechanism  to  elevate  the  car  and  the 
other  to  lower  it.  a  push  button  at  the  landinp,  an  auto- 
matic switch  actuated  by  the  car  and  governing  the  con- 
tacts, and  means  for  holding  the  switch  in  an  iniermediate 
position  when  ihe  car  is  opposite  a  landing. 
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.610,229.     Electric  Clock  Train.     Charles  M.  Crook. 
Elgin,  111.     Application  filed  April  29,  1897. 

One  claim  is  given:  In  a  clock  movement,  in  a  combina- 
tion with  a  mo:or  such  as  a  mainspring,  the  principal 
train  actuated  thereby  extending  to  and  includ>ng  the 
seconds  hand,  a  secondary  or  offshoot  train  actuated  by 
frictional  connection  with  the  priucipal  train,  such  off- 
shoot leading  to  and  coraprising  an  escape  wheel,  a  syn- 
chronizing device  adapted  to  act  upon  a  wheel  in  the 
principal  train  positively  connected  with  the  seconds 
hand  staff,  and  means  for  operating  the  synchronizing 
device. 

610,274.  Telautograph.  Leon  O.  McPherson,  High- 
land Park,  111.  Application  filed  March  13,  1897. 
Included  in  this  arrangement  are  a  receiving  pen,  elec- 
trical means  for  imparting  the  movements  of  progression 
thereto,  a  paper-shifting  mechanism' including  a  shiftiug 
roller,  a  commutator  mounted  on  each"  end  thereof,  one  of 
the  commutators  arranged   to   control   t^e  circuit  of  the 
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paper-shiriine  mechanism  and  the  other  to  control  the  cir- 
c  -it  nf  ihe  means  lor  imparling  the  uiovemsi.ts  of  pro- 
gression to  the  pea. 

610.278.  Telegram  Transmitter.  ( Edward  Porter, 
Sydney.  New  South  Wales.  Application  filed 
September  4.  1897. 

There  is  the  combination  with  a  slidable  key  having  a 
code  plate,  of  a  slide  having  an  operative  connecii  on  with 
the  code  plate  during  its  downward  movement,  a  circuit 
make  and  break  device  operated  by  the  slide,  a  slidably 
mounted  stop  plaie  having  a  contact  wiih  ihe  slide  upon 
the  return  movement  of  the  key,  the  stop  plate  serving  to 
retain  the  slide  in  a  fixed  inoperative  position,  and  means, 
connected  with  the  key,  for  moving  the  stop  plaie  at  the 
end  of  movement  ot  the  key. 

^^iO-339-  Telegraph  Tape.  Frank  Atherton.  Pater- 
::on,  N.  J.  Applicaiion  filed  November  12.  1897. 
A  light-colored  coil  or  roll  of  telegraph  tape  has  its  inner 
convolutions  glued  or  pasted  together  to  form  a  bushing, 
the  tape  naving  the  marginal  porciuns  only  of  one  or  both 
of  its  surfaces  colored  lor  a  specified  distance  and  near 
the  free  end  of  the  inner  convolutions  of  the  coil  or  roll. 
10  contrast  with  the  remaining  portions  of  the  surfaces. 

610,347.  Telephone.  William  A.  Drysdale,  Phila- 
delphia, Pa.  Application  filed  September  17, 
1S97. 

In  a  telephone  station  there  is  the  combination  with  a 
coDverttr  having  secondary  and  subdivided  piimary  coils, 
which  lorra  part  ot  the  talking  circuit,  and  are  distinct 
from  the  leceiving  instrument,  of  line  connections  for  the 
secondary  coils,  current  supply  connections  for  ihe  prim- 
ary coils,  and  manually  operative  means  to  continuoQsly 
reverse  the  primary  connections. 

610,393.  Telephone.  Sydney  S.  Fisher,  San  Fran- 
cisco,  Cal.     Application  filed  January  14,   1897. 

Two  stations  are  connected  by  a  line  wire  whose  ends 
are  in  electric  connection  with  switch  points,  each  station 
having  a  grounded  instrument  circuit  terminating  in  a 
contact  point,  a  grounded  signaling  circuit  terminating  in 
a  contact  point  and  embracing  a  main  battery  and  a  relay 
wound  to  a  resistance  adapted  to  the  line-wire  circuit,  a 
local  circuit  embracing  a  ccntacc  point,  the  armature  of 
the  relay,  a  local  battery  and  a  signal,  and  a  normally  open 
ringing-up  circuit  leading  from  the  grounded  sit^naling 
circuit,  terminating  in  a  contact  point  and  containing  a 
circuit  closer,  the  three  contact  points  ot  the  instrument, 
signaling  and  ringing-up  circuits  lying  within  the  path  of 
movement  of  the  switch  points. 

"610,402.  Electric  Switch.  Rudolf  L.  L.  Hundhau- 
sen,  Wilmersdorf,  Germany.  Application  filed 
December  31.  1S97.  Patented  in  Germany  Oc- 
tober 12,  1S95. 

Claim  is  made  for  the  combination  with  the  movable  con- 
tact part  of  a  switch  terminal  or  terminals  with  which  it 
is  adapted  to  close  circuit,  an  actuating  part  provided  with 
inclined  faces  associated  with  ihe  contact  and  a  spring 
connected  with  contact  adapted  to  be  placed  under  ten- 
sion upon  each  movement  of  ihe  contact  part,  wherePy  the 
controlled  circuit  is  suddenly  opened  or  closed  upon  the 
rotation  of  the  actuating  pan. 

610.406.  Resistance  and  Contact  Apparatus  for  Elec- 
tric Currents.  Henry  Lyon,  Glasgow,  Scotland. 
Application  filed  July  6,  189S. 

The  coinhination  is  described  comprising  two  or  more 
pairs  ot  jars,  each  jar  being  partly  filled  with  a  resistance 
liquid  and  having  at  the  bottom  a  meial  cup  conducted  to  a 
main  conductor,  also  a  horizontal  shaft  extending  above 
the  jars  and  alone  midway  between  the  individual  jars  of 
the  several  pairs,  the  shaft  having  on  it  pulleys,  one  for 
each  pair  of  jars,  also  suspended  from  each  side  of  each 
pulley  a  metal  cone  which,  by  the  turning  of  the  pulley,  de- 


scends or  rises  in  each  jar,  the  cines  being  connected  to 
separate  conductors,  also  a  handle  fitted  to  each  pulley 
with  means  for  fixing  and  loosening  the  pulley  on  the  shaft, 
and  also  means  for  turning  the  shaft  and  thereby  simulta- 
necusly  turning  all  the  pulleys  on  the  shaft,  or  as  many  as 
are  fixed  thereon. 

610,413.  Direct-current  Regulator.  Frederick  E. 
Ramsay.  Walsenburg,  Colo.  Application  filed 
January  28,   189S. 

In  a  portable  direct-current  regulator  there  is  the  com- 
bination with  a  pair  of  insulating  disks  and  a  socket  and 
tap  extending  oppositely  from  the  disks  of  a  resistance 
circuit,  spirally  arranged  upon  one  of  the  disks,  a  series  of 
contact  plates  constituting  portions  of  the  resistance  cir- 
cuit, one  of  the  plates  being  in  direct  electrical  connection 
with  one  of  the  terminals  of  the  socket,  and  a  longitudin- 
ally movable  switch  rod  in  electricai  connection  with 
one  of  the  terminals  of  the  tap  and  designed  to  make 
electrical  connection  with  either  of  the  contact  plates  in 
resistance  circuit. 
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610,445.  Electric  Railroad.  John  C.  Henry,  Den- 
ver. Colo.     Application  filed  June  30.   1838. 

A  method  of  accelerating  electric  motors  which  are  or- 
dinarily independently  excited  consists  of  starting  with 
the  armature  and  field  magnets  in  series  and  gradually  de- 
creasing the  motors'  resistance  by  changing  them  to  inde- 
pendently excited  machines. 

610,509.  Means  for  Controlling  Voltage  and  Vol- 
ume of  Electrical  Currents.  Harry  Williams, 
Cleveland,  Ohio.  Application  filed  December  8, 
1S97- 

In  an  apparatus  for  controlling  the  voltage  and  volume 
of  an  electrical  current,  a  series  of  cells  and  a  series  of 
resistances  arranged  con=.ecutively  and  connected  to- 
gether, a  series  of  contact  points  for  the  cells  and  the 
resistances  and  a  series  of  resistances  outside  of  the  cells 
and  on  the  circuit  and  a  switch. 
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Westinghouse  Apparatus  at  Omaha. 

The  exhibit  of  the  appa.r;itus  manufaclurod  by  the 
Westinghouse  Electric  Manufacturing  company  at 
the  Omaha  exposition  is  situated  in  the  northeast 
section  of  the  Machinery  and  Electrical  Building. 
The  exhibit  occupies  nearly  3,000  square  feet,  and  is 
a  source  of  continual  interest  to  all  engineers  and 
otiier  visitors  to  the  exposition.  In  the  center  is  a 
1. 000  horse  power,  lo-pole,  625-volt  power  genera- 
tor, arranged  for  direct  connection  and  to  be  op- 
erated at  a  speed  of  115  revolutions  per  minute. 
This  dynamo  is  one  of  the  Westinghouse  company's 
standard  machines,  and  weighs  without  shaft  55 
tons.  It  certainly  presents  a  very  imposing  ap- 
pearance Imd  attracts  a  large  amount  of  attention. 

Facing  the  north  aisle  is  a  300-kilowatt  street-rail- 
road booster  set.  The  motor  is  compound-wound 
ard  has  a  capacity  of  480  amperes  at  625  volts.     The 


A  number  of  these  arresters  are  on  exhibition,  in- 
cluding a  tank  arrester,  railway  arrester  and  a  bank 
of  arresters  mounted  on  marble  panels,  designed 
for  a  33,000-volt  transmission  line. 

The  arc  lamps  are  carried  on  10  ornamental  iron 
posts  and  consists  of  alternating-current  and  direct- 
current  long-burning  lamps  (150  hours)  and  other 
types  as  manufactured  by  the  Westinghouse  com- 
pany,      f 

Great  interest  is  shown  in  the  apparatus  used  to 
cbtain  the  high-potential  discharges.  The  cur- 
rent is  taken  at  2,200  volts  from  the  75-kilowatt 
alternator  and  transformed  down  to  250  volts. 
This  in  turn  is  sent  throtigh  a  special  oil-insulated 
static  transformer,  and  raised  to  60.000  volts.  This 
transformer  is  of  great  interest  to  engineers,  and, 
when  taken  in  connection  with  a  full  line  of  smaller 
transformers,   this  type  of  apparatus  is  well  repre- 


thrcc  300-kilowatt  booster  sets,  is  of  white  Italian 
marble,  and  has  four  generator  panels,  three  booster 
panels,  two  load  panels  and  eight  panels  for  feeders, 
with  all  the  necessary  instruments  and  switches  for 
handling  7,000  horse  power. 

The  illuminated  sign  makes  a  striking  display.  It 
is  operated  by  a  revolving  switch,  which  is  driven  by 
a  3^4  horse  power  125-volt  motor,  the  current  being 
obtained  from  the  direct-connected  generator  used  to 
excite  the  fields  of  the  alternator.  This  sign  contains 
486  eight  candle  power  lamps,  and  is  16  by  six  feet  in 
size.  The  lamps  form  the  words  "Westinghouse 
Electric,"  the  arrangement  and  shading  of  the  letters 
being  beautifully  executed.     The  effect  is  very  fine. 

Among  the  display  of  details  which  are  exhibited 
by  the  company  are  different  sizes  of  plunger,  washer 
and  quick-break  switches,  an  assortment  of  circuit 
breakers,  integrating  wattmeters,  ampcre-Iiour  mc- 


generator  is  series-wound  and  has  a  capacity  of 
r,ooo  amperes  at  300  volts.  This  set  is  designed  to 
operate  at  500  revolutions  per  minute. 

The  exhibit  is  lighted  by  current  supplied  from 
a  75-kilowatt  two-phase  generator  of  2.200  volts, 
belt-driven  by  a  300  horse  power  generator  oper- 
ated as  a  motor.  These  machines  are  of  standard 
design.  The  alternator  fields  are  excited  from  a 
7V2  horse  power  dynamo  wound  \for  125  volts, 
which  is  direct-connected  to  a  yV^  horse  power  50> 
volt  motor. 

The  exhibit  of  type  C  induction  motors,  ranging 
from  100  horse  power  to  3%  horse  power,  is  a 
brilliant  illustration  of  the  progress  in  alternating- 
current  power  transmission,  and  appears  in  striking 
contrast  to  Tesla's  experimental  apparatus,  which 
is.  exhibited  alongside  of  it. 

Very  interesting  are  the  exoeriments  with  the 
Holtz  machine,  demonstrating  the  resistance  to  the 
passage  of  disruptive  discharges  through  lightning 
arresters,  and  also  showing  the  protective  power  of 
the  Wurts    non-arcing   arresters    against    lightning. 


WESTINGHOUSE    APPARATUS    AT    OMAHA. 

sented.  The  apparatus  used  in  connection  to  obtain 
this  discharge  is  an  arrangement  of  three  glass  plates 
60  by  30  by  %  inches  secured  in  a  suitable  frame, 
upon  the  front  of  which  are  mounted  copper  letters 
arranged  to  give  the  information  that  "The  name 
of  Westinghouse  is  a  guarantee."  These  letters  are 
connected  to  one  side  of  the  circuit;  the  other  side  of 
the  circuit  is  connected  to  tin-foil  placed  on  the 
opposite  side  of  the  glass  plates.  The  discharge  of 
this  exceedingly  high-potential  current  takes  place 
over  the  face  of  the  glass  with  startHng  effects. 

Many  photographs  of  the  various  departments  of 
the  Westinghouse  company's  works  are  shown,  also 
of  the  Niagara  and  other  plants,  showing  the  com- 
pany's machines.  These  photographs  give  a  very 
good  idea  of  the  company's  products,  and  add  ma- 
terially to  the  exhibit. 

Several  street-car  motors  of  the  latest  type,  to- 
gether with  controllers,  diverters.  etc..  are  of  especial 
interest  to  those  interested  in  street-railroad  work. 
Th»  17-panel  standard  street-railway  switchboard, 
built  for  controlling  four  750-kilowatt  generators  and 


ters,  voltmeters  and  ammeters,  rheostats,  starting 
boxes;  in  fact,  an  interesting  collection  of  the  gen- 
eral supplies  manufactured  by  the  Westinghouse 
company.  It  is  conceded  that  this  exhibit  is  one  of 
the  finest  and  most  complete  on  the  grounds,  and 
the  continuous  crowds  around  the  space  seem  to 
justify  the  assertion  that  it  is  the  most  interesting. 


Property  owners  of  San  Gabriel  and  Alhambra, 
Gal.,  will  raise  $20,000  as  a  bonus  to  be  paid  to  the 
Los  Angeles  Terminal  Railway  company  to  secure 
the  construction  of  an  electric  line  four  miles  long 
from  South  Pasadena  to  San  Gabriel  Sanitarium, 
passing  the  San  Gabriel  Mission  and  Alhambra.  At 
a  previous  meeting  of  the  citizens  of  these  towns 
the  railway  company  made  a  proposition  to  them, 
that  if  the  $20,000  bonus  was  raised  it  would  assure 
them  of  the  construction  of  the  line  desired  and 
would  promise  a  30-minute  service,  the  fare  for 
the  round  trip  to  and  from  Los  Angeles  to  be  35 
cents. 
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Electric  Lighthouses. 

The  numerous  advantages  of  electricity  over  other 
illuniinants  for  '  -ac^n^  and  s-ar'-h'-frlits  have  long 
been  acknowledged.  For  lighthouse  purposes,  too, 
the  electric  arc  has  been  used  successfully  for  sev- 
eral years  on  the  shores  of  England  and  France. 

There  are  two  general  forms  of  illumination  known 
to  the  lighthouse  boards,  aside  from  the  steady, 
constant  beam  of  the  less  important  stations.  These 
two  forms  are  essentially  different  only  in  what  might 
be  called  time  punctuation.  One  is  known  as  a 
flash  light,  which  flashes  at  regular  intervals,  while 
the  second  has  one  or  more  periods  of  light,  with 
total  or  partial  darkness  intervening.  This  again 
is  sometimes  varied  by  the  intervention  of  colored 
rays.  The  latter  form  is  less  valuable  where  the  light 
is  expected  to  be  seen  from  a  long  distance,  for  the 


FIG.   I.       ELECTRIC  LIGHTHOUSES. — THE    ECKMUHL  LIGHT- 
'  HOUSE  AT  PENMARCH. 

colored  beams  are  not. nearly  as  far-reaching  as  the 
white  ones. 

These  various  periods  of  light  and  darkness  are 
regulated  by  machinery,  and  the  charts  give  navi- 
gators a  positive  knowledge  of  their  whereabouts, 
something  after  this  manner,  the  illumination  alter- 
nately increasing  and  decreasing:  '  Light  on  Cat- 
*head  Reef:  Light  two  seconds,  dark  three  seconds, 
light'  four  seconds,  dark  six  seconds;  16  miles  N.  N. 
W.  of  Prince  Point  Harbor,"  etc. 

One  complete  revolution  of  the  machinery  gives 
the  jabove  results,  which  are  constantly  repeated. 
Sometimes,  as  stated,  colors  are  used  to  give  greatly 
increased  variety,  on  inland  waters,  but  on  the  ocean 
coasts  colors  are  seldom  used. 

To  show  the  distance  at  which  it  is  possible  to 
see  and  recognize  a  powerful  light,  that  of  La  Heve, 
France,  which  has  an  illumination  nearly  equal  to 
24.000,000  standard  candles,  and  is  visible  about  23 
miles  away  for  11  months  in  the  year,  may  be  men- 
tioned. The  light  which  was  replaced  by  the  pres- 
ent one  was  only  at  its  best  from  seven  to  eight 
months  of  the  year. 

An  improvement  on  this  system  has  been  adopted 


with  an  interval  of  darkness  between  each  group  of 
two  flashes. 

The  movement  is  effected  by  •  a  small  electric 
motor,  direct-connected,  being  wound  upon  the  shaft 
of  the  apparatus  and  thus  making  an  equal  number 
of  revolutions  with  it.  The  electrical  energy  re- 
quired to  impart  to  the  moving  parts  six  revolu- 
tions per  minute  is  about  50  milliamperes  at  a  pres- 
sure of  three  volts,  developed  by  a  battery  of  four 
elements  in  series,  mounted  in  the  base  of  the  lan- 
tern. The  electromotive  force  generated  is  about 
5.8  volts,  but  this  is  cut  down  by  a  regulator.  The 
battery  has  a  life  of  two  to  three  months  without 
supervision — a  very  marked  advantage  for  lights  in 
isolated  positions,  on  rocky  islands,  etc.,  where  habi- 
lEtion  is  impossible.  The  apparatus  at  Ville-es-Mar- 
tin  is  illustrated  in  Fig.  3. 

Returning  now  to  the  Eckmiihl  light  (Fig.  i), 
named  for  the  son  of  the  first  prince  of  the  name,  it 
is  to  be  noted  that  the  light  is  placed  on  a  tower 
63  meters  above  the  ground,  and  that  the  focal  plane 
of  the  rays  is  64  meters  above  the  water  level  at 
full  tide.  The  interior  of  the  tower  contains  the 
engine  and  dynamo  rooms  and  living  apartments  for 
attendants.  Outside  is  the  semaphore  station  upon 
a  rock  base,  for  convenience  in  signaling  passing 
vessels. 

Two  engines  drive  the  two  dynamos  (Fig.  2)  and 
an  air  compressor  for  a  siren.  The  alternators  are 
two-phase,  of  two  kilowatts  at  60  volts  pressure. 
They  are  excited  by  a  couple  of  small  dynamos 
mounted  on  the  same  shaft.  The  alternators  have 
eight  poles  each.  The  intensity  of  the  field  is  about 
4.000  units  C.  G.  S.,  and  the  resistance  of  each  cir- 
cuit is  about  0.213  ohm.  The  speed  varies  between 
810  and  820  revolutions  per  minute,  with  an  effi- 
ciency of  70  to  75  per  cent.,  according  to  load. 

The  reason  for  adopting  two-phase  apparatus  is 
found  in  the  double  optical  plant,  each  half  of  which 
is  said  to  require  a  distinct  source  of  current. 

The  luminous  power  of  the  Penmarch  (Eckmuhl) 
plant  is  immense,  thanks  to  the  peculiar  arrange- 
ment of  the  optical  apparatus.  It  is  not  by  doubling 
the  electrical  energy  that  one  arrives  at  a  doubling 
of  the  light  effect;  for  example.  25  amperes  at 
45  A-olts  give  in  other  lanterns  an  intensity  of  1.200.- 
000  carcels  (a  carcel  is  from  9.5  to  9.6  standard  can- 
dles), but  50  amperes  will  give  here  but  1.800,000. 
Yet.  on  the  contrary,  with  double  optical  appa- 
ratus, an  intensity  of  50  amperes  for  each  source 
will  give  a  total  of  3.600.000  carcels.  and  with  the 
same  current — 100  amperes — in  a  single  lamp  only 
2.300,000  carcels  would  be  attained. 

The  idea  of  the  double  optical  arrangement  wa^ 
^a  result  of  the  Eiffel  tower  experiments.  The  oscil- 
lation of  the  lights,  because  of  the  tendency  of  the 
carbon  craters  to  burn  obliquely,  with  50  amperes 
of  current  in  each  lamp,  is  compensated  for  by  the 
peculiar  arrangement  of  double  reflectors,  so  that 
one  of  these  is  constantly  reflecting  the  maximum 
of  rays,  while  the  other  is  reflecting  the  minimum; 
and.  of  course,  when  one  of  these  changes  the  other 
does  also.  A  table  shows  the  variation  ns  well  as 
the  mean  illumination  in  bougies    or  candles: 


Minimum 
Carbons.  boiieips. 

10  mill i meters 20,000,000 

16  millimeters 30.000.000 


Maximum  Mean 

biiiE'e=.  bnns'e":. 

26,600  000  23  200.000 

40,000,000'  35,000  000 

The  Penmarch  light  is  visible  in  clear  weather 
at  a  distance  of  60  miles,  and  at  least  25  to  30  miles 
in  thicker  weather,  and  of  course  less  in  a  dense 
fcg.  But  it  is  greatly  in  advance  of  the  old  ligh^^s. 
which  were  absolutely  valueless  when  even  a  light 
fog  came  down  upon  these  inhospitable  and  dan- 
gerous coasts. 

The  structure  in  which  this  lantern  is  placed  cost 
400,000  francs,  the  electrical  portion  125,000  francs, 


FIG.    2.       ELECTRIC  LIGHTHOUSES. TWO-PHASE  ALTERNATORS  IN  THE  ECKMUHL  LIGHTHOUSE. 


in  the  apparatus  for  the  lighthouse  of  Eckmuhl,  con- 
sisting in  connecting  two  optical  combinations  of 
four  lenses,  their  axes  parallel  in  pairs,  the  whole 
rotating  around  a  common  center.  This  arrange- 
ment doubles  the  intensity  of  the  light.  The  double 
apparatus  has  four  lenses  made  of  six  dioptric  and 
10  catadoptric  elements,  as  against  five  dioptric  ele- 
ments at  La  Heve,  the  focal  length  remaining  the 
same.  The  optical  apparatus  of  this  huge  combina- 
tion weighs  about  4,000  pounds,  and  is  mounted 
upon  a  platform  turning  upon  an  arbor  to  which  is 
fixed  a  drum  running  in  mercury.  The  motive 
power  is  simple  clockwork. 

The  lighthouse  on  the  rocks  of  Ville-es^Martin. 
near  Saint-Nazaire,  illuminates  the  surroundings  for 
one-tenth  of  a  second,  and  is  extinct  two  seconds. 


the  sweet-voiced  siren  30,000  francs  and  the  setting 
25,000  francs,  making  a  total  of  580,000  francs.  The 
yearly  cost  of  maintenance  is  25,000  francs,  and  the 
personnel  of  the  lighthouse  includes  six  men. 

France  now  has  a  list  of  13  electrically  illuminated 
lighthouses,  five  of  which  have  a  uniform  single 
flash  or  illumination,  six  have  two,  and  two  have  four 
varying  periods.  These  are  all  of  the  first  order, 
and  comprise  over  15  per  cent,  of  the  total  lanterns 
of  that  grade. 

The  facts  and  illustrations  are  from  I'Electricien. 


Power  Consumed  by  Wood-working 
Machinery. 

Professor  O.  G.  Dodge,  U.  S.  N.,  who  was  chief 
electrical  inspector  at  the  World's  Fair,  recently 
made  some  careful  tests  to  determine  the  power 
required  to  drive  wood-working  machinery  at 
the  navy  yard  in  Washington.  With  a  circular 
rip-saw  28  inches  in  diameter  and  running  at  1,200 
revolutions  a  minute  (or  8,800  lineal  feet  per  minute), 
and   ripping   seasoned   hard   oak    7%   inches   thick, 


FIG.    3.       ELECTRIC    LIGHTHOLSES. — ELECTRIC    APPARATUS 
AT  VILLE  fes-MARTlN. 

with  a  feed  of  10  feet  a  minute,  18.8  mechanical  horse 
power  was  used  (the  figures  are  given  in  the  Rail- 
road Gazette).  The  motor  and  saw  running  idle 
absorbed  2.1  horse  power.  In  other  tests  with  rip- 
saws of  24,  14  and  12  inches  diameter  and  at  varying 
speeds  of  from  1.500  to  2,000  revolutions  a  minute, 
the  mechanical  horse  power  output  ranged  from 
2.6  to  8.9  horse  power. 

A  band-saw  running  at  160  revolutions  a  minute 
(or  3,017  lineal  feet  a  minute)  required  10.4  me- 
chanical horse  power  when  the  motor  was  running 
idle.  When  ripping  seasoned  ash  10%  inches  thick 
with  a  feed  of  six  feet  a  minute,  but  14.S  horse  power 
was  consumed.  In  ripping  yellow  pine  12  inches 
thick  and  running  20  feet  a  minute,  17.6  horse  power 
was  consumed. 

The  above  figures  are  in  contrast  with  the  work 
done  by  a  band-saw  having  a  pulley  28  inches  in 
diameter  and  running  at  480  revolutions  a  minute. 
With  a  belt  pulley  12  inches  in  diameter  and  2V2- 
inch  face  and  with  the  motor  belted  to  the  saw 
shaft  the  motor  consumed  nine-tenths  horse  power 
when  running  idle,  and  but  1.3  horse  power 
when  ripping  seasoned  oak  three  inches  thick  and 
with  a  speed  in  one  case  of  2V2  feet  a  minute,  and 
in  the  other  cases  of  four  feet  a  minute,  the  difference 
in  speed  apparently  making  no  difference  in  the 
consumption  of  power. 

Tests  were  also  made  with  motors  driving  boring 
machines.  With  a  speed  of  the  bit  running  at  37$ 
revolutions  a  minute,  with  the  motor  belted  to  the 
bit  shaft  and  running  idle,  0.5  horse  power  output 
was  required.  When  boring  four-inch  holes  in  sea- 
soned oak  at  the  rate  of  9  3-5  feet  a  minute,  1.2  me- 
chanical horse  power  was  consumed.  Similar  tests 
running  at  a  speed  of  about  750  revolutions  a  min- 
ute and  boring  holes  of  various  thickness,  showed 
about  the  same  ratio  of  power  consumed  when  the 
motor  was  running  idle,  compared  with  the  power 
consumed  as  in  the  above  case. 


The  village  of  St.  Joseph,  III.,  will  put  iji  a 
municipal  light  plant.  J.  D.  Wallace  of  Oiam- 
paign,  111.,  is  the  constructing  engineer. 


It  is  rumored  that  the  Chicago  City  Railway  com- 
pany is  negotiating  or  has  concluded  the  purchase 
of  the  Alley  "L"  property  belonging  to  the  South 
Side  Elevated  Railroad  company  of  Chicago.  This 
road  is  operated  successfully  on  the  Sprague  multi- 
ple-unit electrical  system,  and  its  stock  has  advanced 
15  points  in  the  last  three  weeks.  It  is  reported  that 
the  Chicago  City  people  will  assume  the  $750,000 
of  bonded  indebtedness  on  the  Alley  "L"  and  guar- 
antee four  per  cent,  on  the  stock. 
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Proposed  Jubilee    llluminacion    in  Chi- 
cago. 

On  the  occasion  of  the  great  Peace  Jubilee  in 
Cliicago  next  month  the  electrical  decorations  and 
illumination  will  form  one  of  the  greatest  attractions 
of  the  show.  The  general  plan  of  display  is  in 
charge  of  the  committee  on  decorations,  of  which 
Louis  M.  Stumer,  a  State  street  merchant,  is  chair- 
man, Mr.  Stumer  says  that  one  of  the  leading 
features  will  be  arches,  studded  with  incandescent 
lamps,  at  the  street  intersections.  It  is  also  ex- 
pected that  there  will  be  other  arches,  of  various  de- 
signs, erected  by  private  enterprise,  along  the  line 
of  march.  There  will  be  undoubtedly  a  distinctively 
electrical  arch  and  probably  emblematic  arches  by 
the  city  of  Chicago,  Board  of  Trade  and  others. 
The  Union  Loop  structure,  too,  will  doubtless  be 
illuminated. 

Still  another  plan  of  illumination  is  that  shown 
very  clearly  in  the  illustration.  This  was  suggested 
by  John  T.  Shayne  and  developed  by  J.  H.  Goehst 
of  the  Chicago  Edison  company.  It  was  originally 
intended  to  span  all  the  streets  over  the  line  of 
marcli  in  the  manner  shown,  but  this  plan  was  after- 
ward thought  to  be  too  expensive,  as  the  erection 
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New  York  Street  Railway   Association. 

On  September  13th  and  I4lh  the  sixteenth  annual 
meeting  of  the  Street  Railway  Association  of  the 
State  of  Nev/  York  was  held  in  the  Manhattan  Beach 
Hotel.  President  G.  Tracy  Roger.s  of  Bingham; 
ton  presided,  and  the  roll-call  showed  an  excellent 
attendance.  Letters  of  regret  from  Governor  Black 
and  others  were  read. 

In  his  annual  address  President  Rogers  reviewed 
the  street-railway  history  of  the  year,  dwelling  par- 
ticularly on  the  great  advancement  in  New  York 
and  Brooklyn.  "The  interest  in  the  cable  system 
is  now  purely  historical,"  he  said.  "It  has  served 
its  purpose,  and  served  it  well,  but  its  day  is  done." 
Mr.  Rogers  tonciied  on  many  topics  of  interest  to 
street-railway  men.  He  remarked  that  over  170,000 
people  are  employed  on  the  street  railways  of  the 
United  States,  which  represent  an  invested  capital 
of  $850,000,000  and  a  trackage  of  16,000  miles. 

The  executive  committee  reported  a  larger  mem- 
bership than  ever  before  and  a  comfortable  balance 
in  the  treasury.  Profound  sorrow  was  expressed 
for  the  death  of  Hon.  Edmund  O'Connor,  the  attor- 
ney of  the  association. 

H.    M.    Kennedy    of   Brooklyn    read   a   paper   on 
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I'.ly  of  Niagara  Fall*;  second  vice-president. 
Albert  L.  Johnson  of  Brooklyn;  secretary  and  treas- 
urer, Henry  A.  Robinson  of  New  York  city;  execu- 
tive committee,  Herbert  H.  Vrccland  of  New  York, 
John  W.  McNamara  of  Albany,  Henry  M.  Watson  of 
Buffalo  and   Clinton   L.   Rossitcr  of   Brooklyn. 

Ithaca  was  chosen  as  the  place  of  next  year's  meet- 
ing. 

After  a  brief  addres  by  Mr.  Sugahara,  the  Japanese 
engineer  who  was  at  the  Boston  convention,  the 
meeting  was  adjourned. 


Value    of    Trolley    Franchises    in    New 
Jersey. 

(From  the  Hlizabutti    Daily  Journal.] 

Papers  in  other  cities  are  inquiring,  "If  the  trol- 
ley franchise  between  Elizabeth  and  Plainfield  is 
worth  $250,000,  what  is  such  a  franchise  worth  in 
our  own  cities?"  This  is  a  question  to  be  answered 
according  to  conditions.  In  some  places  it  is  worth 
very  little;  in  other  places  it  is  worth  a  great  deal.  A 
franchise  is  valuable  in  proportion  to  the  dividend- 
paying  ability  of  a  trolley  road  constructed  upon 


and  maintenance  of  20,000  lamps  of  16  candle  power 
each  would  be  required  for  the  evenings  of  a  week. 
However,  it  is  promised  that  the  plan  shall  be  car- 
ried into  execution,  but  only  over  a  portion  of  the 
loute  originally  proposed. 

The  line  of  march  finally  adopted  is  as  follows: 
Forming  in  Michigan  avenue  north  and  south  of 
Congress  street,  to  march  west  in  Congress  to  State, 
north  in  State  to  Randolph,  west  to  Dearborn,  south 
to  Adams,  west  to  La  Salle,  north  to  Washington, 
west  to  Franklin,  south  to  Jackson,  east  to  Michigan 
avenue  and  disband.  In  the  picture  the  observer  is 
placed  near  the  corner  of  Randolph  and  State  streets 
and  is  looking  south  on  the  latter  thoroughfare. 

The  festoons  of  lamps  are  to  be  supported  on 
galvanized-iron  span  wires  fastened  at  the  fourth- 
story  windows  of  the  adjacent  buildings.  They  are 
to  be  80  feet  apart,  and  each  festoon  will  have  about 
100  lamps  at  12-inch  intervals.  In  the  original  plan 
the  large  dove  and  the  word  Peace,  shown  in  the 
illustration,  were  to  be  outlined  in  colored  lamps  at 
some  prominent  corner. 


An  ordinance  has  been  passed  by  the  City  Council 
of  Sumpter,  Ore.,  granting  to  Frank  Geiser  and 
others  an  electric-light  franchise  for  a  period  of  25 
years  with  the  right  to  maintain,  construct  and  erect 
an  electric-light  plant  in  the  town  of  Surnpter. 


PROPOSED   JUBILEE   ILLUMINATION  IN  CHICAGO. 

"Methods  of  Developing  New  Traffic  on  Street 
Railways."  This  paper  was  discussed  at  Jength,  and 
the  amusement  question  was  thoroughly  canvassed, 

"Signal  Service  on  Single-track  Roads"  was  the 
important  subject  assigned  to  H.  S.  Cooper  of 
Schenectady.  Mr.  Cooper  read  a  short  paper, 
which  brought  out  a  valuable  discussion. 

The  next  paper  was  on  "By-products  of  the  Power 
Flouse,"  and  was  written  and  read  by  Dr.  M.  M. 
Fenner  of  Fredonia.  This  paper  was  discussed  at 
Tuesday  afternoon's  session  by  Professor  R.  C. 
Carpenter  and  others. 

The  report  of  the  committee  on  "Track  Bonding'' 
was  made  by  R.  P.  Brown  and  G.  E.  Chapin  of 
Biooklyn  and  read  by  the  latter.  It  was  briefly 
discussed.  W.  J.  Clark  read  a  paper  on  "Electric 
Railways  as  Auxiliary  to  Coast  Defense"  and  Mr. 
Moxham  one  on  "Rails:  Their  Construction  from 
a  Scientific  Standpoint." 

A  short  paper  on  "Track  Construction"  was  pre- 
sented by  D.  F.  Carver  of  Brooklyn,  and  consid- 
erable discussion  ensued.  A  discussion  on  storage 
batteries,  given  on  another  page,  followed.  The 
last  paper  was  on  "The  Relation  Between  the  People 
and  the  Street  Railways,"  by  T.  J.  Little,  Jr.,  of 
New  York. 

On  Wednesday  morning  the  following-named 
officers  were  elected:  President,  G.  Tracv  Rogers 
of     Binghamton;     first    vice-president,     W.     Caryl 


the  route  for  which  the  franchise  is  given.  The  road 
between  Elizabeth  and  Plainfield  would  have  had 
very  little  value  to  a  trolley  or  horse-railroad  com- 
pany 10  or  12  years  ago.  At  that  time  it  could  have 
been  had  for  the  asking,  probably.  But  since  Union 
County  has  paid  $100,000  to  improve  the  road,  prop- 
erty all  along  it  has  been  greatly  improved;  values 
have  appreciated,  population  has  increased,  the  de- 
mands for  travel  have  grown,  the  electric  trolley  has 
come  in  just  the  opportune  time.  Between  Elizabeth 
and  Plainfield  theie  are  now  no  less  than  nine  sta- 
tions on  the  steam  railroad  which  parallels  Westfield 
avenue,  nearly  one  for  every  mile,  with  scores  of 
trains  running  in  each  direction  every  day.  Noth- 
ing is  more  conclusive  of  the  fact  that  a  trolley 
line  on  this  road  is  a  necessity,  and  where  puWic 
travel  demands  so  many  accommodations  there  is 
a  paying  field  for  investment  in  the  building  of  a 
trolley  line.  This  is  what  has  made  the  Westfield 
avenue  franchise  worth  $250,000.  It  may  be  said 
in  this  same  connection  that  it  is  useless  to  mourn 
over  lost  opportunities  in  past  years  to  sell  valu- 
able franchises.  They  were  not  so  valuable  then 
as  now,  and  the  people  were  not  so  well  informed 
as  to  their  actual  value.  The  thing  to  be  done  from 
this  time  forth  is  to  get  from  corporations  desiring 
valuable  franchises  a  fair  and  reasonable  price  for 
them;  and  for  this  lesson  the  public  is  greatly  in- 
debted to  Frank  Bergen  and  the  Hon.  John  Kean. 
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Construction  of  Switchboards. 

An  engineer  of  experience  justly  remarks  tliat  the 
construction  of  switchboards  in  such  a  manner  as  to 
comply  with  the  requirements  of  the  insurance  men 
and  conform  to  the  needs  of  modern  designs  of  con- 
nection is  an  important  subject.  Usually  switch- 
boards are  constructed  of  prepared  wood,  slate  or 
marble.  The  first  kind  requires  that  the  wood  be 
hard,  close-grained,  well-seasoned  and  filled.  Sev- 
eral forms  of  fillers  are  available,  and,  of  course,  the 
kind  that  best  prevents  absorption   of  moisture  is 
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CONSTRUCTION    OF    SWITCHBOARDS. 

preferable.  Slate  boards  are  very  effective  when  they 
are  prepared  with  a  smooth  surface  and  finished 
with  a  dark-colored  enamel.  The  slate  slabs  can  be 
purchased  ready  sized  and  uniformly  smooth,  but 
the  enamel  has  to  be  flowed  on  by  the  constructor. 
Bicycle  enamels  are  bought  in  cans.  One  coat  is 
flowed  on  the  slab  and  this  is  baked  in  an  oven. 
Another  coating  follows,  which  is  also  baked,  and 
about  one  more  surfacing  will  complete  the  opera- 
tion and  give  the  slabs  the  appearance'of  hard  rubber 
polish.  The  marble  board  is  usually  finished  in  its 
natural  state  and  looks  well  if  kept  in  good  condition. 
Setting  Up. 
The  process  of  setting  and  supporting  the  slabs  of 
either  marble  or  slate  calls  for  notice.  The  slabs  are 
required  to  be  true,  in  an  uprignt  alignment,  wiJi 
edges  flush  and  the  adjustment  perfectly  solid. 
Angle  pieces  may  be  wrought  from  strip-iron,  and 
these,  when  bolted  flush  to  the  edges  of  the  slabs, 
can  in  turn  be  clamped  with  bolts  and  connec.ed 
with  the  wall  rods.  Fig.  i  shows  the  plan  of  using 
forged  seats  at.  the  juncture  of  the  slabs  of  slate. 
The  wrought  pieces  are  drawn  with  flanges  and 
these  flanges  are  clamped  together  by  means  of  the 
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FIG.  6.   CONSTRUCTION  OF  SWITCHBOARDS. 

bolts  A  A.  The  back  parts  of  the  pieces  are  bolted 
to  the  slabs,  as  shown,  and,  as  extensions  B  B  are 
provided,  the  iron  rods  or  \vaU  braces  can  be  easily 
connected.  Fig.  2  illustrates  the  detail  of  one  of  the 
wall  rods.  The  wall  piece  is  marked  C.  The  rod 
D  is  cut  with  a  thread  for  some  distance  so  as  to 
permit  the  use  of  two  nuts  E  E,  one  on  either  side 
of  the  lip  of  the  extension.  This  allows  a  range  of 
adjustment  by  simply  aJtering  the  nuts. 

Boring  Holes  in  Marble  and  Slate. 
Many  of  the  troubles  experienced  in  drilling  one- 
fourth    to   three-fourths-inch   holes    in   marble   and 
slate   slabs  are  overcome   by  the  use    of  the  little 
home-made  device  presented  in  Fig.  3.     The  object 
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of  the  instrument  is  to  maintain  the  boring  tool  in 
a  correct  position  during  the  cutting.  First  shape 
two  pieces  from  tool  steel  about  10  inches  long  by 
two  inches  wide  and  three-fourths  inch  thick. 
Weld  or  rivet  the  head  Dieces  F  F  to  the  ends 
of  these  pieces  and  drill  holes  for  the  five- 
eighths-inch  adjusting  bolts  C  C,  as  shown. 
The  bolts  should  be  planned  to  operate  with  thumb 
heads  or  by  wrench.  Then  drill  the  head  pieces  with 
a  bore  the  same  size  as  the  drill  intended  to  be  used. 
The  device  is  then  clamped  in  position  and  serves 
to  guide  the  boring  tool  into  the  slate  or  marble. 
Connecting    Bl's-bar  Stands. 

The  stands  for  supporting  the  bus-bars  to  the 
back  oi  the  slate  must  necessarily  be  firmly  secured. 
As  they  are  about  six  inches  from  the  back  of  the 
switchboard,  ordinary  means  of  connecting  by 
screws,  as  in  Fig.  4,  does  not  always  answer.  A 
tolerably  good  thread  can  be  cut  in  a  hole  pre- 
viouslj^  bored  in  the  slate  or  marble,  and  a  screw 
can  be  inserted  and  tightened  up  On  the  stand  with 
sufficient  firmness  to  assure  security  under  ordinary 
conditions.  If  the  stands  are  secured  by  means  of 
a  bolt  with  a  nut,  thus  providing  pressure  from 
either  side,  the  job  will  be  more  effective.  The 
writer  has  overhauled  loose  screws  very  fre- 
quently, and  finding  the  thread  worn  and  broken 
in  the  slate,  has  enlarged  the  hole  by  boring,  put  in 
a  shell  H,  as  in  Fig.  5,  and  utilized  a  bolt  the  same 
size  as  the  old  screw,  as  shown. 
General  Plan. 

The  modern  patterns  of  switchboards,  as  a  rule, 
require  that  the  switches,  voltmeters,  wattmeters, 
amperemeters,  circuit  breakers,  etc.,  be  placed  on 
the  front  of  the  board,  while  the  connections  are  con- 
fined to  the  back  of  the  board.  This  is  quite  dif- 
ferent from  some  of  the  older  designs,  but  it  has  its 
advantages.     In    designing    the  knife   switches,   be 
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sisting  of  a  vertical  shaft  fitted  with  cast-iron  sheaves 
placed  two  inches  apart,  which  derive  their  mag- 
netism— strongest  at  the  upper  sheave — from  electric 
winding;  and  in  the  second  barrel,  corresponding 
with  tlie  cast-iron  sheaves,  small  iron  plates  revolve 
at  the  distance  of  from  1V2  to  two  mil.imeters  from 
the  sheaves.  The  ore,  formed  into  slime  by  water, 
runs  directly  from  the  ball  mill,  and  trickles  off  from 
the  upper  conical  portion  of  the  separator  on  to 
its  periphery.  Particles  not  containing  iron  are 
washed  away  directly  by  a  further  quantity  of  water, 
allowed  to  flow  into  the  separator,  while  the  ore  is 
attracted  by  the  periphery  of  the  sheaves,  to  which 
it  adheres.  The  sheaves  set  up  magnetism  of  the 
opposite  name  in  the  small  iron  pla'es  of  the  barrel, 
owing  to  which  the  grains  of  iron  ore  leap  over  and 
immediately  afterward  fall  to  the  bottom,  because 
the  magnetism  decreases  with  the  distance  from  the 
separator  sheaves.  The  iron  ore  thus  obtained  in 
the  form  of  powder  is  made,  without  any  addition, 
into  briquettes,  which  are  burnt  at  a  tempe/ature  of  ^ 
800''  Centigrade,  and  melted  in  the  blast  furnace. —  ■ 
Engineering  and  Mining  Journal.  * 


Conventional  Sections   for    Mechanical 
Drawings. 

An  English  technical  contemporarj'  gives  the  ac- 
companying chart  of  conventional  sections  for  me- 
chanical drawings;  the  work  of  preparing  it  is 
credited  to  Mr.  John  Reid  of  Sibley  College,  Cor- 
nell University.  The  section  marked  i  represents  a 
section  of  rock,  wall  and  water.  When  used  with- 
out color,  as  in  tracings  for  blue  printing,  the  rocks 
are  simply  shaded  with  india  ink.  For  color  draw- 
ing the  groundwork  is  made  of  gamboge  or  burnt 
umber,  and  the  water  is  shown  by  a  blended  wash 
of    prussian-blue.     The    convention    for    marble    is 


conventional  sections  for  mechanical  drawings. 


sure  and  adjust  them  so  that  the  gravity  will  have 
a  tendency  to  open  them.  If  the  reverse  order  is 
followed,  complications  are  likelj'  to  arise.  Also 
lake  care  that  the  cut-outs  and  connections  be  set 
so  that  when  the  cut-out  is  opened,  positive  discon- 
nection of  all  the  wires  will  occur. 
Location. 

Moisture,  steam,  etc.,  must  be  kept  away  from 
electrical  apparatus,  if  possible.  Consequently  do 
not  set  a  switchboard  in  the  vicinity  of  steam  or 
water  pipes.  As  all  switchboards  require  more  or 
less  attention,  arrangements  should  be  planned  at 
the  start  to  have  all  parts  accessible  from  either 
side.  Keep  all  parts  clean  and  free  from  dust,  waste 
and  general  foreign  matter. 

Hastily  M.-\de  Switchboard. 

Circumstances  may  require  that  a  switchboard  be 
erected  in  a  few  hours  to  meet  an  emergency.  Fig. 
6  is  a  sketch  of  one  made  by  the  writer  in  three 
hours.  The  frame  is  all  wood,  made  from  pieces 
collected  about  the  shop.  The  bus-bars  were 
hastily  attached  by  means  of  wooden  stands.  The 
drawing  shows  the  position  of  the  positive,  nega- 
tive and  neutral  bars. 


A  Russian  Magnetic  Ore  Separator. 

The  Dellvik-Grondal  magnetic  separator  for  en- 
riching fine  iron-ore  slime  has  been  employed  for 
some  years  at  Pitkaranta,  in  Finland.  According 
to  the  Wermlandska  Annaler,  the  raw  ore  is  ground 
ni  water  by  means  of  a  ball  mill,  which  is  capable 
of  converting  daily,  with  a  force  of  15  horse  power, 
from  30  to  60  tons  of  moderately  hard  iron  ore  of 
about  two-inch  lumps  into  fine  powder.  The  ma- 
terial is  enriched  from  an  iron  content  of  about  25 
per  cent,  to  one  of  66  to  68  per  cent.,  while  the 
waste  only  contains  one  per  cent,  of  iron,  not  in- 
cluding iron  silicate.  The  separator  has  the  appear- 
ance of  two  rather  high  drums,  or  barrels,  which  in 
one  place  are  cut  off  by  vertical  planes  and  brought 
together.  In  one  barrel  revolves  the  separator,  con- 


shown  in  2.  To  color  this  the  whole  section  is  made 
thoroughly  wet,  and  each  stone  streaked  with 
Payne's  gray.  Building  stone  in  general  may  be 
shown  as  in  7,  or  colored  with  a  light  wash  of  Payne's 
gray,  the  shading  lines  being  added  with  ruling  and 
writing  pens.  For  earth,  india-ink  and  neutral 
tint,  with  india-ink  irregular  penned  lines  are  used. 

Chestnut  is  represented  as  in  3,  to  color  which  a 
ground  wash  of  gamboge  with  a  little  crimson  lake 
and  burnt  umber  is  used,  ihe  colors  for  graining 
should  be  mixed  in  a  separate  dish,  and  are  burnt 
umber,  Payne's  gray  and  crimson  lake  in  equal  but 
sufficient  quantity  to  make  a  contrast  with  the 
ground  color.  The  No.  5  represents  black  walnut. 
The  coloring,  when  desired,  consists  of  a  ground  of 
Payne's  gray,  burnt  umber  and  crimson  lake  in 
equal  quantities,  using  the  same  mixture,  with  the 
addition  of  more  burnt  umber,  for  graining.  Hard 
pine,  drawn  as  in  6,  is  colored  with  a  light  wash  oi 
crimson  lake,  burnt  umber  and  gamboge  in  equal 
parts,  with  a  graining  mixture  of  crimson  lake  and 
burnt  umber. 

Woods  in  general  are  shown  in  4,  which  should  be 
colored  with  a  light  wash  of  burnt  sienna  and 
grained  with  a  writing  pen,  and  a  dark  mixture  of 
burnt  sienna  and  india-ink. 

The  other  sections  are  solid  wash  colors  and  need 
no  explanation  beyond  that  given  in  the  cut. 

It  is  not  intended  that  these  sections,  and  more 
particularly  the  coloring,  should  be  used  for  rough 
or  hurried  drawings.  In  preliminary  work  for  esti- 
mates, and  in  man^'  other  cases,  well-finished  and 
artistic  drawings  are  necessary,  and  in  such  instances 
the  conventions  given  will  be  useful. 


The  South  Side  Elevated  Railroad  company  of 
Chicago  continues  to  maintain  its  percentage  of  in- 
crease in  traffic,  as  compared  with  last  j-ear.  The 
total  number  of  passengers  carried  last  month  was 
1.293,870,  or  an  average  of  41,770  a  day.  This  rep- 
resents a  decrease  of  2,378  as  compared  with  July, 
but  it  is  14,696,  or  54  per  cent,  ahead  of  August,  1S97. 
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Three-phase     Work    in  the     Merrimac 
Valley. 

For  two  years  past  the  Merrimac  River  valley  in 
New  Hampshire  has  experienced  unusually  high 
water,  seriously  interrupting  the  service  of  the  Con- 
cord Land  and  Water  Power  company,  operating 
the  big  three-phase  electric  plant  at  Sewall's  Falls, 
supplying  the  city  of  Concord.  Recently  an  aux- 
illiary  steam  plant  has'  been  installed,  thus  guaran- 
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erected  for  a  street-railway  company,  as  an  auxiliary 
in  our  work  the  coming  winter.  Our  situation  is 
a  little  peculiar.  We  are  building  a  very  large  power 
station  of  70,000  horse  power,  and  it  will  not  be 
ready  until  next  spring.  We  have  not  sufficient 
power  to  carry  us  over  the  winter  by  direct  current 
from  the  generators.  We  had  determined  upon  a 
storage  auxiliary  to  this  large  plant  wlien  completed, 
but  we  have  concluded  that  by  using  a  portion  of 
the  plant  at  the  present  time  we  can  get  sufficient 
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"The  storage-battery  question,  as  an  auxiliary  to 
that  extent,  is  very  satisfactorily  determined  by  the 
tests  in  electric-lighting  stations  and  for  some  time 
lately  with  the  street  railroads. 

"One  of  the  most  eminent  electrical  engineers  in 
this  coiintry,  who  has  large  experience  with  the 
storage  battery  and  spent  some  years  in  a  company 
that  was  attempting  to  perfect  and  operate  a  storage 
battery,  whom  I  sent  for  a  year  or  two  ago  to  talk 
over  the  question  in  conjunction  with  the  Chicago 
system,  which  was  to  use  an  accumulator  car,  said 
that  after  years  of  experimental  work  in  conjunction 
with  storage  batteries,  he  had  come  to  the  conclu- 
sion that  as  storage  batteries  got  their  power  from 
destruction — the  eating  up  of  the  plates — and  as  that 
could  be  accelerated  by  motion,  the  economical  place 
for  a  storage  ijattery  was  in  a  large  safe.  Loose 
the  combination,  he  said,  with  the  wires  carried  out, 
and  then  you  would  get  a  commercial  storage  bat- 
tery." 

President  Rogers  asked  if  the  storage  batteries 
were  economical  for  smaller  roads  in  provincial 
cities,  say  of  25  or  30  cars  or  50  cars,  where  the 
plant  has  reached  its  maximum.  "Is  it  economical 
to  put  in  a  battery  plant  or  are  the  accumulators 
too  expensive  for  us  to  put  them  in?" 

Mr.  Littell  thought  any  road  running  30  to  50 
cars  could  afford  a  storage  battery  and  would  be 
justified  in  putting  one  in. 

Mr.  Rogers:  Is  the  expense  of  the  storage  battery 
being  reduced? 

Mr.  Littell:  The  original  cost  is  quite  expensive. 
I  think  we  will  get  our  cost  back  the  first  year. 


COMMUNICATION. 


FIG.    I.       THREE-PHASE  WORK  IN  THE  MERRIMAC  VALLEV. — AUXILIARY  STEAM  PLANT. 


teeing  reliable  and  uninterrupted  service.  This 
steam  plant  CFig-  i)  is  located  near  the  city  and 
consists  ot  a  cross-compound  Buckeye  engine  of 
500  horse  power  direct-connected  to  a  General  Elec- 
tric three-phase  375-kilowatt  generator,  which  runs 
at  215  revolutions.  A  600  horse  power  Babcock 
and  Wilcox  boiler  furnishes  steam  at  150  pounds 
through  a  Stratton  separator. 

The  convenience  and  adaptability  of  the  three- 
phase  electric  power  distribution  is  illustrated  in  tlae 
recent  installation  for  the  New  England  Granite 
company  at  Concord  of  a  20  horse  power  induction 
motor  for  operating  a  four-drum  derrick  hoist.  The 
motor  is  designed  for  variable  speed,  taking  current 
at  no  volts  and  50  cycles.  This  installation  was 
made  by  Superintendent  George  Lauder  of  the  Con- 
cord Land  and  Water  company,  and  is  the  largest 
in  the  city,  though  not  the  first.  The  motor-hoist 
combination  is  shown  in  Fig.  2. 


storage  capacity  to  take  the  peak  of  our  load  during 
the  winter  months  up  to  the  time  when  we  get  our 
large  house  completed,  when  we  will  probably  put 
in  batteries  of  three  or  four  times  the  capacity  of 
that  now  being  located. 

"The    experience    of    our    plants   throughout    the 
country,   where  the  batteries  have  been  used,   and 


About  an  Institute  Badge. 

To  the  Editor  of  the  Western  Electrician: 

In  the  New  York  Journal  (evening  edition  of 
September  15th  and  morning  edition  of  September 
i6th)  is  given  what  purports  to  be  a  list  of  members 
of  the  American  Institute  of  Electrical  Engineers 
to  whom  were  furnished  the  society  pin  of  the  so- 
called  "kite  design,"  which  was  abandoned  in  1897. 
One  of  these  pins  was  found  on  the  clothing  of  a 
woman  killed  on  Staten  Island.  As  I  refused  to 
supply  any  reporter  with  a  list  of  members  owning 
these  pins,  I  deem  it  proper  to  inform  you  that  out 
of  the  20  names  printed  in  the  Journal,  only  seven 
were  owners  of  the  style  of  pins  referred  to.  The 
names  were  simply  taken  promiscuously  from  our 
catalogue  of  1,100  members. 

As  only  264  of  the  members  originally  possessed 
the  pins,  and  z-  have  since  been  returned,  the  im- 


Railway 


Use   of   Storage    Batteries    in 
Plants. 

At  the  request  of  President  Rogers  two  prominent 
members  of  the  Street  Railway  Association  of  the 
Slate  of  New  York  gave  their  experience  with  stor- 
age batteries  at  the  meeting  last  week.  Mr.  Littell 
of  ButTalo  said  that  his  company's  battery  had  been 
in  use  about  nme  months.  "It  is  an  auxiliary  of 
our  power  house,"  he  went  on.  "As  many  of  you 
are  aware,  we  get  a  certain  amount  of  our  power 
from  Niagara  Falls — 2,000  horse  power — and  we  have 
nominally  7,000  mechanical  horse  power  in  the  plant 
in  steam  power.  The  storage  battery  was  put  in 
partly  as  an  experiment.  I  had  great  difficulty  in 
convincing  my  directors  that  it  was  a  good  thing. 
W^hen  we  put  it  in  we  made  a  contract  for  1,200 
horse  power  hours.  But  in  making  my  contract  I 
provided  that  the  cells  should  be  large  enough  so 
that  I  could  increase  the  battery  66  2-3  per  cent. 
I  ihink  we  will  soon  increase  it;  we  are  very  much 
pleased  with  it.  I  cannot  tell  you  very  much  about 
it,  but  it  has  the  same  effect  upon  our  plant  as  a 
safety  valve  would  have  upon  a  steam  engine  or  as 
a  standpipe  would  have  upon  a  waterworks;  it  takes 
all  those  sudden  calls  upon  us  for  energy.  There 
have  been  times  when  we  had  but  one  engine  in  use, 
a  1,200  horse  power  engine,  with  the  2,000  horse 
power  from  the  Falls,  and  the  Falls  power  for  some 
reason  stopped  on  us;  but  the  cars  went  on.  The 
people  didn't  know  it.  The  battery  held  us  for  15 
or  20  minutes  until  we  could  get  in  more  engines. 
We  had  cases  at  night  where  we  shut  down  the 
power  from  the  Falls  and  ran  three  or  four  hours 
with  the  battery.  V/e  have  tested  it  in  every  pos- 
sible way,  and  I  am  a  firm  believer  in  it.  1  think  it 
is  a  good  thing  for  a  steam  plant  as  well  as  for  a 
plant  like  ours.  I  am  not  interested  in  a  storage 
battery  or  any  accumulator.  I  am  simply  a  believer 
in  it," 

Mr.  Vreeland  of  New  York  said:  "As  a  result  of 
considerable  experience  with  storage  accumulators 
as  an  auxiliary  to  power  plants  in  Philadelphia  and 
in  Pittsburg,  we  have  just  contracted  for  one  of  the 
largest  storage-battery  plants  that    has    ever   been 


FIG.    2.     THREE-PHASE  WORK  IN  THE  MERRIMAC  VALLEY. ELECTRIC  HOIST. 


all  of  the  experience  of  the  engineers  in  charge  with 
whom  I  have  communicated,  both  in  electric  light- 
ing and  electric  street  railroading,  is  that  it  is  an 
economical  auxiliary  to  any  plant  which  has  reached 
the  limit  of  the  power  capacity  in  very  heavy  hours. 
The  plant  in  Philadelphia  was  placed  where  there 
were  some  extensions  made  at  a  point  where  the 
station  that  fed  that  section  of  the  city  had  neached 
the  limit  of  its  capacity,  and  it  was  either  necessary 
to  build  another  plant  or  add  some  storage  capacity 
in  that  section  of  the  city,  which  was  the  original 
cause  for  the  installation   there. 


possibility   of  any  person  compiling  a   correct  list 
without  access  to  the  books  of  this  office  is  apparent. 

RALPH   W,    POPE, 
Secretary,    American    Institute   of   Electrical    Engi- 
neers. 
New  York,  September  16,  1898, 


The  electric-light  company  at  Grundy  Center,  la., 
wnll  put  in  street  steam-hqating  mains  at  orice. 
The  company  has  contracts  for  heating  the  court- 
house and  several  other  buildings. 
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Unless  all  signs  fail,  the  electrical  display  at  the 
Chicago  Peace  Jubilee  in  the  latter  part  of  October 
will  be  brilliant  and  spectacular  and  form  one  of  the 
chief  attractions  to  visitors.  As  there  will  be  simi- 
lar celebrations  at  about  the  same  time  in  other  large 
cities,  the  sellers  of  electrical  current  will  be  very 
sensibly  benefited. 


The  consolidation  of  the  Westinghouse  and  Walker 
companies  is  an  event  of  much  interest  to  all  electri- 
cal men.  In  so  far  as  it  indicates  a  tendency  to  fasten 
a  patent  monopoly  on  the  electrical  business  of  the 
United  States  it  is  to  be  regretted.  If  it  shall  make 
for  improvement  in  apparatus,  reduction  in  factory 
and  selling  expense,  the  abolition  of  cut-throat  com- 
petition and  extension  of  the  export  trade,  the  alli- 
ance of  the  three  great  companies  will  be  com- 
mended.    Of  course  it  is  impossible  to   secure  an 


actual  monopoly  of  the  manufacture  of  the  older 
types  of  dynamos  and  motors  in  this  country,  and 
if  the  allied  companies  will  deal  fairly  with  the  con- 
sumers in  respect  to  such  apparatus  as  they  do 
control,  all  may  be  well.  But  the  electrical  indus- 
tries of  the  United  States  are  too  powerful  and 
widely  extended  to  be  successfully  laid  under  tribute 
for  any  length  of  time. 


The  discussions  attending  the  introduction  of  the 
electric  railway  in  Great  Britain  show  all  the  fa- 
miliar features  of  a  few  years  back  in  the  United 
States,  with  added  troubles  "made  in  England." 
Just  now  the  English  friends  of  the  electric  lines 
are  dwelling  on  the  advantages  of  cheap  and  rapid 
transportation  to  suburban  districts,  where  every 
vvorkingman  can  have  his  own  house  and  little  plot 
of  ground.  It  is  urged,  too,  that  electric-railway 
communication  will  greatly  relieve  the  monotony 
of  village  life,  and  this  is  equally  true.  But  here 
arises  a  serious  question  to  be  considered  by  the 
British  advocate  of  electric  traction — the  municipal- 
ownership  complication.  In  England,  as  a  recent 
writer  in  the  London  Times  has  pointed  out,  the 
present  tendency  to  municipalize  everything  threat- 
ens to  deprive  the  villages  and  small  towns,  which 
are  not  populous  enough  to  support  their  own  rail- 
way systems,  of  the  advantages  of  the  improved 
means  of  transit  which  light  electric  railways  afford, 
because  if  the  tramways  and  light  railways  within 
the  large  towns  are  owned  by  the  municipalities, 
it  will  not  pay  private  capitalists  to  provide  light 
railways  in  the  adjacent  and  sparsely  populated  dis- 
tricts. Municipalities  cannot  very  well,  for  various 
legal  and  practical  reasons,  go  beyond  their  bounda- 
ries, whereas  if  the  development  of  electric  railways 
is  left  to  private  enterprise,  there  would  be  no  such 
obstacles  to  urban  tramways  being  extended  as  light 
railways  from  one  town  to  another,  and  in  their 
course  passing  through  intervening  villages,  and 
bringing  them  into  easy  and  direct  commimication 
with  the  towns,  and  thus  very  greatly  diminish  the 
dullness  of  village  life.  "The  tendency  to  municipal- 
ize industries  is  carried  too  far,"  it  is  mildly  asserted, 
*'when  municipalities  enter  upon  updertakings  which, 
for  their  proper  development,  require  to  be  carried 
beyond  the  municipal  boundaries."  It  is  a  pity  that 
the  industrial  activities  of  the  English  people  should 
be  hampered  by  such  a  stubborn,  non-elastic  con- 
servatism. 


Whatever  Sir  William  Crookes  has  to  say  to  the 
scientific  world  is  sure  of  an  attentive  and  deferential 
audience,  and  there  will  be  no  exception,  certainly, 
in  the  case  of  his  recent  presidential  address  before 
the  British  Association  at  Bristol.  But  we  shall  be 
surprised  if  his  suggestion  to  produce  "electric  ni- 
trate" on  a  tremendous  scale  to  fertilize  the  wheat- 
lands  of  the  world,  to  avert  the  future  "deadly  peril 
of  not  having  enough  to  eat,"  is  not  regarded  as 
fantastic  rather  than  convincing  or   practicable. 

All  of  Sir  William's  preliminary  calculations  seem 
to  us  labored  and  unduly  pessimistic.  He  says  that 
"As  mouths  multiply  food  resources  dwindle.  Land 
is  a  limited  quantity,  and  the  land  that  will  grow 
wheat  is  absolutely  dependent  on  difficult  and  ca- 
pricious natural  phenomena.  I  am  constrained  to 
show  that  our  wheat-producing  soil  is  totally  unequal 
to  the  strain  put  upon  it."  With  this  situation  star- 
ing us  in  the  face,  starvation  may,  however,  be 
averted,  as  we  are  told,  by  the  electro-chemical  lab- 
oratory. 

We  cannot  think  that  even  so  eminent  a  scientist 
as  the  distinguished  essayist  can  be  regarded  as  ac- 
curate in  a  statement  such  as  that  to  the  purport 
that  there  is  no  virgin  land  left  for  wheat  cultivation 
i.T  the  United  States.  The  possibilities  of  irrigation, 
the  great  tracts  of  uncultivated  land  in  Canada  and 
South  America,  possibly  in  Central  Asia  and  Africa, 
the  thoughtful  consideration  of  rice  and  other  foods 
— these  and  like  factors  that  might  well  be  pondered 
in  studying  the  world's  food  supply  seem  to  have 
been  passed  over  by  the  president  of  the  British  As- 
sociation. His  reasoning  is  far  from  conclusive,  al- 
though apparently  advanced  in  all  seriousness. 

But  the  conclusion  of  the  speculation  is  interesting. 
at  all  events.  Sir  William  shows  that,  to  be  highly 
productive,  the  wheat-lands  demand  nitrogen  fixed 
in  the  form  of  ammonia  or  nitric  acid.  The  only 
practicable  nitrogenous  manure  for  use  on  a  wide 
scale  is  nitrate  of  soda,  but  the  supply  of  it  will 
be  exhausted  in  50  years  at  farthest.     What  then? 


The  store  of  nitrogen  in  the  atmosphere  is  prac- 
tically unlimited;  but  how  shall  we  fix  it  for  use 
as  a  plant  food?  The  speaker  went  so  far  as  to  say 
that  the  fixation  of  nitrogen  is  vital  to  the  progress 
of  civilized  humanity.  Unless  the  problem  is  suc- 
cessfuly  solved,  he  declared,  "the  great  Caucasian 
race  will  cease  to  be  foremost  in  the  world  and  will 
be  squeezed  out  of  existence  by  races  to  whom 
wheaten  bread  is  not  the  staff  of  life." 

As  far  back  as  1892  Sir  William  Crookes  showed 
that  nitrogen  is  a  combustible  gas,  and  the  reason 
why  when  once  ignited  the  flame  does  not  spread 
through  the  atmosphere  and  deluge  the  world  in  a 
sea  of  nitric  acid  is  that  its  igniting  point  Is  higher 
than  the  temperature  of  its  flame — not,  therefore, 
hot  enought  to  set  fire  to  the  adjacent  mixture.  But 
by  passing  a  strong  induction  current  between  ter- 
minals, the  air  takes  fire  and  continues  to  burn  with 
a  powerful  flame,  producing  nitrous  and  nitric  acids. 
"This  inconsiderable  experiment,"  said  the  lecturer, 
whose  language,  in  abstract,  we  now  quote,  "may 
not  unlikely  lead  to  the  development  of  a  mighty 
industry  destined  to  solve  the  great  food  problem. 
With  the  object  of  burning  out  nitrogen  from  air, 
so  as  to  leave  argon  behind.  Lord  Rayleigh  fitted 
up  apparatus  for  performing  the  operation  on  a 
larger  scale,  and  succeeded  in  effecting  the  union 
of  29.4  grammes  of  mixed  nitrogen  and  oxygen  at 
an  expenditure  of  one  horse  power.  Following 
these  figures,  it  would  require  one  Board-of-Trade 
unit  to  form  74  grammes  of  nitrate  of  soda,  and, 
therefore,  14,000  units  to  form  one  ton.  To  gen- 
erate electricity  in  the  ordinary  wa}^,  with  steam 
engines  and  dynamos,  It  is  now  possible,  with  a 
steady  load  night  and  day  and  engines  working  at 
maximum  efficiency,  to  produce  current  at  a  cost 
of  one-third  of  a  penny  per  Board-of-Trade  unit. 
At  this  rate  one  ton  of  nitrate  of  soda  would  cost 
^26.  But  electricity  from  coal  and  steam  engines 
is  too  costly  for  large  industrial  purposes;  at  Niag- 
ara, where  water  power  is  used,  electricity  can  be 
sold  at  a  profit  for  one-seventeenth  of  a  penny  per 
Board-of-Trade  unit.  At  this  rate  nitrate  of  soda 
would  cost  not  more  than  £5  per  ton.  But  the 
limit  of  cost  is  not  yet  reached,  and  it  must  be  re- 
membered that  the  initial  data  are  derived  from 
small-scale  experiments,  in  which  the  object  was 
not  economy,  but  rather  to  demonstrate  the  prac- 
ticability of  the  combustion  method,  and  to  utilize 
it  for  isolating  argon.  Even  now  electric  nitrate 
at  £5  a  ton  compares  favorably  with  Chili  nitrate  at 
£7  los.  a  ton;  and  all  experience  shows  that  when 
the  road  has  been  pointed  out  by  a  small  laboratory 
experiment,  the  industrial  operations  that  may  fol- 
low are  always  conducted  at  a  cost  considerably 
lower  than  could  be  anticipated  from  the  laboratory 
figures.  But  how  about  electricity?  Can  we  gen- 
erate enough  energy  to  produce  12,000,000  tons  of 
nitrate  of  soda  annually?  A  preliminary  calculation 
shows  that  there  need  be  no  fear  on  that  score; 
Niagara  alone  is  capable  of  supplying  the  required 
electric  energy  without  much  lessening  its  mighty 
flow.  The  future  can  take  care  of  itself.  The  arti- 
ficial production  of  nitrate  is  clearly  within  view, 
and  by  its  aid  the  land  devoted  to  wheat  can  be 
brought  up  to  the  30-bushels-per-acre  standard.  In 
days  to  come,  when  the  demand  may  again  overtake 
supply,  we  may  safely  leave  our  successors  to  grapple 
with  the  stupendous  food  problem." 

Thus  does  Sir  William  Crookes  deal  with  the 
problem  he  has  created.  It  is  interesting;  but  it 
will  be  very  surprising  indeed  if  the  two  laboratory 
experiments  which  he  cites  prove  the  forerunners 
of  the  vast  electro-chemical  fertilizer  production 
which  his  Imagination  has  conceived.  The  two  ex- 
tremes are  too  distant. 

We  must  very  briefly  refer  to  three  of  the  remain- 
ing topics  touched  upon  In  the  presidential  address. 
Sir  William  Crookes  says  that  "wireless  telegraphy" 
Is  already  developing  into  a  successful  practical  sys- 
tem in  Marconi's  hands,  and  that  if  will  be  used 
largely  in  lighthouse  and  marine  work.  He  points 
out  that  it  presents  more  analogy  to  optical  signals 
by  flashlight  than  to  what  is  usually  understood  as 
electric  telegraphy.  Some  advances  in  the  mechani- 
cal construction  of  Rontgen-ray  tubes  are  noted, 
and  the  nature  of  the  radiation  is  considered  at  some 
length.  No  other  source  for  Rontgen  rays  but  the 
Crookes  tube  has  yet  been  discovered,  but  rays  of 
kindred  sorts  are  recognized.  Finally,  Sir  William 
Crookes  announces  the  discovery  of  a  new  element, 
which  he  has  named  monium. 
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Westinghouse   Company   Absorbs   the 
Walker  Company. 

The  consolidation  of  the  Westinghouse  Electric 
and  Manufacturing  company  and  the  Walker  com- 
pany, or,  as  it  is  termed  in  Pittsburg,  the  purchase 
of  the  Walker  company  by  the  Westinghouse  com- 
pany, was  effected  last  week.  The  details  of  this 
important  deal  are  not,  naturally,  made  public,  but 
the  following  Associated  Press  dispatch  from  New 
York,  dated  September  17th,  is  probably  about  cor- 
rect: 

"The  official  announcement  was  made  to-day  that 
the  Westinghouse  Electric  and  Manufacturing  com- 
pany of  Pittsburg  had  secured  a  working  consoli- 
dation with  the  Walker  company  of  Cleveland.  This 
leaves  the  field  of  electrical  manufacture  to  the  West- 
inghouse and  General  Electric  companies,  which 
have  had  a  working  agreement  for  some  time.  It 
will  also  put  an  end,  it  is  said,  to  the  long  series 
of  litigations  which  have  resulted  over  patents.  The 
capital  stock  of  the  Westinghouse  company  is 
$15,000,000,  and  that  of  the  Walker  company  is 
$2,500,000.  with  $2,500,000  bonds.  The  Walker 
company  numbers  among  its  incorporators  and 
directors  ex-Governor  Flower,  Major  Hinkley, 
former  chairman  of  the  New  York  Democratic 
state  committee,  and  Perry  Belmont.  The  report 
is  current  that  the  New  York  Air  Brake  company 
may  be  let  in.  That  concern  has  its  works  at  Water- 
town,  this  state,  the  liome  of  ex-Governor  Flower, 
who  is  much  interested  in  its  affairs.  Messrs.  Flower 
and  Hinkley  and  Anthony  N.  Brady  will  enter  the 
board  of  directors  of  the  Westinghouse  company. 
The  Westinghouse  company  has  $4,000,000  of  pre- 
ferred stock  and  $8,000,000  assenting  or  common 
stock." 

It  is  claimed  that  Perry  Belmont  and  his  brother 
August,  who  is  a  large  stockholder  and  one  of  the 
directors  of  the  Westinghouse  company,  conceived 
and  consummated  the  deal.  August  Belmont  has 
been  a  director  in  the  Pittsburg  company  since  1890. 
The  consolidation  will  have  no  immediate  effect  on 
the  operation  of  the  respective  plants  of  both  com- 
panies. Both  factories  are  busy  as  it  is.  It  is  prob- 
able that  the  Chicago  agency  of  the  Walker  company 
will  be  continued  for  the  present  at  least.  J.  Holt 
Gates  is  the  Walker  company's  representative  in 
Chicago  and  Maurice  Coster  is  in  charge  of  the 
Chicago  office  of  the  Westinghouse  company. 

Professor  S.  H.  Short,  the  vice-president  and  chief 
electrical  engineer  of  the  Walker  company,  talked 
freely  of  the  situation  in  an  interesting  interview  in 
a  Cleveland  paper.  The  interview  seems  to  have 
been  carefullyprepared. although  Professor  Short  may 
have  been  incorrectly  reported  in  the  statement  that 
the  Walker  company  won  all  its  patent  suits.  Pro- 
fessor Short  is  quoted  as  follows: 

The  history  of  the  Wa'ker  company  is  very  ■interesting.  It 
was  started  by  Jacob  Perkins,  who  was  induced  by  John  Walker 
to  invest  some  money  in  a  little  machine  shop  on  the  West  Side. 
The  business  increased,  and  when  the  cable  car  was  shown  to 
be  not  only  practicable  but  successful,  by  the  orieina]  road  in 
San  Francisco,  the  Walker  company  went  richt  into  that  line  of 
work.  The  bie  shops  on  Waverlv  avenue  were  built  and  for  a 
time  things  went  swimmingly.  The  Walker  company  furnished 
fully  90  per  cent,  of  all  the  cable-road  machinery  in  use.  It 
built  the  Yerkes  system  in  Chicago,  the  Broadway  road  in  New 
York  and  many  other  roads  in  other  bie  cities.  About  i8g2  the 
electric  railway  began  to  take  such  a  strong  bold  on  investors 
that  it  sounded  the  death  knell  of  the  cable  road.  No  one 
wished  to  build  a  cable-road,  and  the  business  of  the  Walker 
company  dwindled  down  to  practically  nothing.  In  1803,  the 
year  before  we  took  hold,  the  Walker  company  did  a  business  of 
only  Sioo  000.  Last  year  it  amounted  to  over  S2,ooo,ooo.  In  the 
five  years  after  it  was  changed  into  a  factory  for  the  production 
of  machinery  for  electric  roads  it  has  worked  up  to  these  large 
figures. 

But  they  only  measure  its  growth:  they  do  not  limit  it.  We 
have  orders  that  run  up  to  millions  now  on  our  books,  and  if  we 
did  not  get  another  order  we  would  be  hard  at  work  for  over  a 
year.  But  we  are  constantly  increasing  our  business,  especially 
in  Europe.  Last  year  we  did  a  business  of  fully  Si.ooo.ooo  with 
the  people  across  the  water.  We  were  out  after  everything  and 
we  generally  got  it. 

Naturally  this  made  the  other  companies,  the  Westinghouse  and 
the  General  Electric  company,  a  great  deal  of  trouble,  and  so  we 
were  not  unpreoared  for  the  offer  of  consolidation  that  came  to 
us  from  the  Westinghouse  company  about  two  months  ago. 
Hints  to  that  effect  had  been  given  us  for  some  time. 

Then,  there  was  the  question  of  patents.  That  was  an  impor- 
tant figure  in  bringing  about  this  offer.  The  Westinghouse  peo- 
ple and  those  of  the  General  Electric  company  were  always  at 
loggerheads  over  patents,  and  we  were  constantly  being  brought 
into  the  fights.  But  we  always  won,  forwe  never  used  a  patent  of 
the  other  companies,  or  rather  one  which  they  claimed,  that  we 
could  not  and  did  net  show  was  either  invalid,  or  that  our  use  of 
it  was  not  an  infringement. 

Take  the  case  of  the  overhead  trolley;  the  kind  you  see  used 
here  on  all  the  roads.  The  General  Electric  company  claimed 
its  exclusive  ownership,  and  when  the  Westinghouse  people 
proceeded  to  use  it.  the  General  Electric  company  brought  im- 
mediate suit  against  them  and  won  their  suit  in  a  lower  court. 
Then  the  Westinghouse  company  gave  up  manufacturing  that 
sort  of  a  trolley.  We  were  making  tliis  trolley  and  the  General 
company  sued  us  also.  When  their  case  was  won  in  the  lower 
coort  we  did  not  lie  down  like  the  Westinghouse  people,  but  ap- 
pealed it  to  the  highest  court  in  the  land  and  were  victorions. 
This  same  cou.se  was  taken  in  a  dozen  cases,  and  in  all  of  them 
we  were  successful.  So.  taking  into  consideration  our  phe- 
nomenal growth,  which  threatened  the  supremacy  of  the  Westing- 
house company,  and  our  success  in  fighting  the  patent  cases  that 
were  brought  against  us.  it  was  thought  that  it  would  be  better  to 
take  us  into  the  fold  than  continue  this  unequal  warfare.  The 
fact  that  we  got  the  contract  for  the  largest  electric  generator  in 
the  world,  that  at  Boston,  and  that  we  were  also  awarded  the 
contract  for  equipping  the  Brooklyn  elevated  road,  made  the 
Westinghouse  people  all  the  more  anxious  for  a  speedy  arrange- 
ment with  us. 

As  I  said,  the  deal  has  been  considered  about  two  months,  and 
it  was  consummated  late  on  last  Friday  night.  No  ;  it  is  not  an 
unlucky  day.  Friday  has  always  brought  me  my  best  fortunes 
all  through  life. 

The  Westinghouse  company  and  the  Walker  company  are  con- 
solidated, but  in  certain  ways  we  shall  retain  our  Identity.  The 
finances  of  the  company  will  be  managed  from  the  Pittsburg 
end.  but  all  the  present  officers  of  the  Walker  company  will  be 
retained  with  all  their  old  executive  powers  and  the  works  here 
will  be  run  with  even  greater  energy  than  before.  Three  of  the 
Walker  people  will  been  the  Westinghouse  directorate:  Presi- 
dent 1.  W.  Hinkley.  ex-Gov.  Roswell  P.  Flower  and  Anthony 
N.  Brady,  who  is  generally  called  the  "trolley  king."  from  the 
fact  that  he  has  a  big  interest  in  all  the  big  trolley  lines  of  the 
East. 


We  now  employ  about  1,000  men  and  our  shops  cover  about  10 
acres.  I  expect  that  we  shall  have  to  add  to  both  witbin  the 
near  future.  I  shall  go  back  to  New  York  either  Monday  night 
orTuesday  (September  i9thor  20th).  We  have  a  meeting  there 
on  Wednesday.  On  Thursday  I  shall  return  and  Mr.  George 
Westinghouse  will  come  with  me.  Then  v.e  shall  canvass  tho 
purchase  of  more  land  for  extra  buildings.  Mr.  Perkins  has 
promised  to  sell  us  all  we  wish.  Personally,  1  favor  adding  to 
our  properly  at  the  west,  along  the  Lake  Shore  track,  but  it  may 
be  decided  to  build  in  the  direction  ol  Detroit  street. 

The  New  York  dispatches  state  that  there  is  supposed  to  be 
an  "understanding"  between  the  Westinghouse  company  and 
the  General  Electric  company.  That  is  true.  It  has  been  in 
force  about  eight  months,  I  believe,  and  by  its  provisions  there 
is  an  interchange  of  patents.  The  Westinghouse  company  has 
the  right  to  use  those  of  the  General  company,  and  it  shows  a 
reciprocal  kindness.  Then,  there  is  an  understanding  between 
them  as  to  prices.  The  two  companies  maintain  their  identities, 
but  they  work  together  along  these  lines.  I  presume  that  the 
outcome  will  be  a  consolidation  between  them  at  some  time,  but 
when  that  will  occur  or  upon  what  terms,  of  course,  I  cannot 
say 

Another  thing  that  this  consolidation  will  bring  about  is  the 
apportionment  of  work  to  the  company  that  is  best  fitted  to  do  it. 
The  Walker  company  has  the  best  facilities  in  the  world  for  the 
manufacture  of  big  electrical  generators  and  heavy  electric  en- 
gines. That  sort  of  contracts  will  be  given  to  us.  no  matter  who 
gets  them.  The  Westinghouse  company  put  in  the  machinery 
at  Niagara  for  the  transmission  of  electricity  many  miles,  and  it 
is  unequaled  in  such  work.  Naturally  it  will  do  it  when  any  of 
the  three  companies  gets  a  contract  afong  those  lines,  and  the 
General  Electric  company  has  its  specialties,  also,  and  will  look 
after  them. 

So  far  as  increase  of  rates  go,  there  will  be  no  decided  raise 
at  present.  Things  will  be  shaded  a  little  better  for  the  compa- 
nies from  time  to  time  until  there  will  be  the  right  profit.  This 
question  of  rate  cutting  was  a  serious  one  and  now  it  will  be 
done  away  with 

Our  consolidation  has  a  laughable  side  to  New  Yorkers,  and 
for  this  reason:  Not  long  ago  Russell  Sage  and  George  Gould, 
who  own  the  Manhattan  elevated  system,  desired  some  further 
concessions  from  the  state  and  city,  and  in  order  to  get  them 
promised  to  put  in  electricity  instead  of  steam.  All  the  three 
companies  began  to  figure  on  bids,  and  1  was  there  for  over 
three  months  making  plans  and  estimates.  The  concessions 
were  granted  Sage  and  Gould,  and  then  they  decided  that  they 
would  postpone  putting  in  electricity;  it  was  too  expensive. 
That  is  where  they  made  their  mistake,  and  that  is  why  all 
financial  New  York  is  now  laughing  at  them.  At  that  time  the 
competition  betv/een  the  Westingliouse,  the  General  and  the 
Walker  was  so  great  that  any  one  of  them  would  gladly  have 
taken  the  contract  at  cost.  Now  that  they  have  united  the  price 
will  go  up,  and  Sage  and  Gould  will  lose  a  pretty  penny  by  their 
trifling.  ^^^_^^^^_^_^^^^ 

Association   of   Etdison    Illuminatlnga 
Companies. 

The  nineteenth  convention  of  the  Association  of 
Edison  Illuminating  Companies  was  begun  at  the 
Hotel  Iroquois,  Sauk  Ste.  Marie,  Mich.,  September 
I2th.  There  was  a  large  attendance,  and  the  con- 
vention was  a  success  both  in  respect  of  work  done 
and  in  its  social  features. 

The  greater  part  of  the  attendants  arrived  at  Sault 
Ste.  Marie  by  the  steamer  Northwest  from  Buffalo 
and  Detroit  Sunday  evening,  September  nth,  and 
returned  by  the  same  steamer,  leaving  Wednesday 
afternoon.  The  lake  trip  was  highly  enjoyed  and 
was  one  of  the  most  pleasant  features  of  the  con- 
vention of  1898,  especially  as  it  afforded  opportunity 
for  an  interchange  of  opinions  and  experiences.  At 
Mackinaw  Island,  on  the  upward  trip,  the  delegates 
and  the  ladies  of  the  party  were  entertained  by  a 
carriage  ride  to  points  of  interest,  the  invitation 
being  tendered  by  the  General  Electric  company. 
At  the  "Soo"  the  Edison  Sault  Electric  company 
arranged  carriage  and  steamboat  excursions  and  also 
provided  canoes  and  Indian  guides  to  carry  the  more 
venturesome  members  of  the  party  through  the  rap- 
ids of  the  St.  Mary's  River.  The  thanks  of  the 
ladies  and  of  the  association  were  tendered  to  the 
Sault  company  and  to  the  General  Electric  company 
for  these  courtesies. 

The  first  meeting  was  opened  promptly  at  9  a.  m. 
Monday.  September  I2th.  by  President  lusuH. 
There  was  no  formal  presidential  address.  After 
roll-call  the  Edison  companies  of  Detroit.  Chicago, 
Brooklyn,  New  York  and  Boston  stated  by  their 
representatives  their  experience  during  the  past 
vear  and  their  present  practice  in  making  rates  tor 
suooly,  especially  low  rates  for  lonj-hour  use  and 
with  particular  reference  to  the  Wright  and  the 
two-rate  methods  of  charging.  The  statements 
showed  great  diversions  in  methods,  but  invanab  e 
good  results  following  readjustment  m  favor  of  long- 
hour  consumers.  The  discussion  was  general,  and 
was   bv  consent,  reopened  the  next  day. 

On  Monday  evening  Mr.  W.  S.  Barstow  described 
the  Brooklvn  transmission  system  m  detail.  He 
was  followed  by  Mr.  J.  W.  Lieb.  Jr..  who  reported 
what  the  eneineering  commission  recently  sent  to 
Europe  bv  the  Edison  Electric  Illuminatinsr  com- 
nanv  of  New  York,  consisting  of  Mr.  Lieb.  Mr_ 
Tnhn  Van  Vieck,  its  constructing  engineer  and 
Mr  Arthur  Williams,  saw  there  of  electrical  and 
mechanical  interest.  The  following  discussion  was 
opened  bv  Mr.  Herbert  A.  Wagner  of  St.  Louis 
and  had"  reference  largely  to  alternating-current 
practice.  ,,,.,,.  i 

On  Tuesday  morning  Mr.  Arthur  Williams  spoke 
of  European  practice  in  meters  and  charginir  sys- 
tems, lamps,  fixtures  and  details,  as  observed  bv 
the  New  York  company's  commission.  His  talk 
was  followed  by  three  papers  on  meters  and  rneter- 
ing.  bv  Mr.  E.  A.  Leslie  :ind  Mr.  Charles  S.  Sheo- 
ard  of  New  York  and  Mr.  Oliver  .1.  Bushne  I  of 
Chicaco.  These  were  answered  by  Mr.  Carvl  U. 
Haskins  of  the  General  Electric  comnanv.  and  d'S- 
nissed  very  fiillv  by  Messrs.  Scovil  CClev1a"d\ 
Huntineton  fSpoka-tie),  Chandler  CSauIt  S^e.  Mane). 
Esrstow    fBrooklvn')     and    Ferguson    (Chtczeo). 

A  special  afternoon  session  was  found  necessary, 
at  which  the  discussion  of  meters  and  me*erin?  was 
continued.  Two  papers  were  read,  bx'  Mr.  C.  C_ 
Perrv  of  Indiaraoolis  and  Mr.  F.  W.  Kinean  of 
Sault  Ste.  Marie,  on  the  problems  of  smaller  sta- 
tions, and  a  very  full  report  presented  by  Mr.  Chan- 


dler from  the  association's  committee  on  Welsbach 
burners  and  acetylene  gas  (Messrs  Stetson,  Chan- 
dler and  Leslie). 

The  last  session,  held  Tuesday  evening,  received 
and  considered  the  reports  of  the  executive  commit- 
tee, the  committee  on  incandescent  lamps  and  the 
lamp-testing  bureau.  The  last-named  report  was 
very  full  and  elaborate.  The  final  business  was  the 
election  of  officers  for  the  ensuing  year,  as  follows: 

President— R.   R.   Bowker.  New   York. 

Vice-president— G.  R.  Stetson,  New  Bedford, 
Mass. 

Treasurer— W.   S.   Barstow,   Brooklyn. 

Secretary — Wilson  S.  Howell,  Newark,  N.  J. 

Executive    committee— Samuel    Insull,    Chicago- 
Charles  L.  Edgar,  Boston,  Mass.;  J.  W.  Lieb   Jr 
New  York.;  Alex  Dow,  Detroit;  J.  H.  Vail    Phila- 
delphia. 


A  Combination  Absorption  and   Trans- 
mission Dynamometer  for  Labo- 
ratory Purposes.' 

Bv  J.   J.  Flather. 

In  this  paper  Profesor  Flather  described  some 
recent  improvements  in  his  hydraulic  transmission 
dynamometer,  the  most  notable  feature  being  the 
employment  of  a  water-cooled  pulley  and  a  per- 
forated rim  which  permits  the  use  of  a  brake  band 
that  can  be  used  for  absorbing  the  power  furnished 
to  the  machine.  The  fixed  pulley  which  is  ordi- 
narily used  to  connect  the  dynamometer  to  the  ma- 
chine to  be  driven  has  internal  flanges  for  carrying 
the  cooling  water,  and  the  rim  is  furnished  with 
a  number  of  brass  bushings  drilled  through  endwise 
and  provided  with  a  regulating  screw  by  which  the 
amount  of  water  admitted  to  the  brake  is  readily 
controlled.  The  brake  band  is  a  three-ply  cotton 
belt,  seven  inches  wide,  connected  through  two  sets 
of  tension  springs  to  the  brake-regulating  screw 

It  will  be  readily  understood  that  the  brake  band 
niay  be  quickly  removed,  thus  converting  the  ma- 
chine into  a  regular  transmission  dynamometer 
In  either  case  an  automatic  record  is  obtained  on  a 
roll  of  paper  which  is  caused  to  pass  with  uniform 
motion  under  an  indicator  pencil  that  records  va- 
riations of  pressure. 

In  addition  to  the  force  curve  traced  by  the  indi- 
cator pencil  the  zero  or  datum  line  is  traced  by  an- 
other pencil  which  is  adjustable  in  position  and 
may  be  located  at  pleasure  on  a  line  parallel  with 
the  axis  of  the  shaft.  Thus  one  is  enabled  to  meas- 
ure the  total  power  required  to  run  a  given  machine 
or  any  subdivided  part  of  it.  The  two  cylinders 
through  which  the  driving  power  is  transmitted  are 
each  10  square  inches  in  area  and  are  provided  with 
bronze  pistons  actuated  by  plunger  pins,  which  may 
be  located  in  either  of  two  positions— the  inner  for 
ordinary  work  and  the  outer  for  extra  heavy  work 
sav.  when  it  is  reauired  to  measure  20  horse  power' 
or  when  the  speed  of  rotation  is  very  slow. 

It  will  be  understood  that  snrine-s  of  varvine  de- 
grees of  intensity  may  be  used  to  transmit  the  ores- 
sure  from  shaft  to  indicator  pencil.  These  springs 
are  changed  as  in  any  ordinary  indicator. 
^  The  work  of  friction  of  the  plunger  in  the  cylinder 
IS  practically  eliminated,  since  the  combined  area 
of  the  plungers  is  so  much  greater  than  in  the  in- 
dicator Piston,  and,  since  the  indicator  motion  mul- 
tiplies the  distance  moved  by  the  indicator  piston 
hye  times._  it  will  be  seen  that  the  motion  of  the 
nlumrers  IS  exceedimrly  small.  The  more  recent 
machines  are  provided  with  adiustable  casters  wh=ch 
Permit  the  weight  of  the  dynamom^fer  to  be  earned 
by  wheels  or  to  rest  firmly  on  the  floor,  as  desired 


Municipal  Ownership   Puts   a  Premium 
on   Whisky  Drinking. 

It  remained  for  a  Scotch  town  to  "municipalize" 
the  saloon  business  and  link  it  with  the  electric- 
lighting  industry.  The  situation  is  described  in  the 
London  Electrical  Engineer:  "The  power  of  whisky 
to  increa.se  the  apparent  candle  Power  of  a  I^mn 
is  a  matter  of  history,  but  we  gather  from  the  Shef- 
field Dailv  Telesraph  that  in  a  villasre  in  Scotland 
even  better  results  have  been  obtained.  It  seems 
that  a  litHe  villap-e  near  Dunfermline,  named  Hili  of 
Beath.  has  municipalized  its  public  house,  and  in- 
stalled the  electric  lirht  out  of  the  profits.  This 
success  has  raised  enw  in  the  snul  of  another  vil- 
laffe  close  bv,  called  Keltv.  Kel*v  does  not  see  why 
it  should  not  municipalize  its  whisky  drinking,  "so  a 
public  meeting- has  heen  held,  with  a  real  live  county 
councillor  in  the  chair  to  nrooound  a  scheme.  This 
scheme  provides  that  all  profit^  over  five  per  cen*-.  go 
to  the  County  Council,  but  it  is  not  nrnnosed  to 
limit  th^  annlication  of  this  money  to  el^crnc  lio^^it- 
insr.  Notice  may  be  expected  in  the  bar  to  the 
effect  that  if  a  certain  quantity  of  whiskv  is  con- 
sumed bv.  say,  January  2d  of  a  certain  vear.  the 
council  will  proceed  to  reoave  the  High  street,  etc." 


Mr.  Duffie  of  Ripon,  Wis.,  has  sold  the  electric- 
light  plant  at  Mitchell,  S.  D..  which  he  had  iust 
completed  rebuilding,  after  a  fire,  to  W.  N.  Hol- 
lands of  De  Smet,  S.  D.,  and  Frank  Redford  of 
Mitchell. 

I.     Abstract  of  paper  read  before  Section  D.American  Asso- 
iation  for  the  Advancement  of  Science,   at  Boston,  last  month. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Independent  Telephone  Service  in  Elk- 
hart, Ind. 

With  its  new  exchange  in  operation  the  Elkhart 
Telephone  company  is  prepared  to  furnish  service 
to  500  subscribers  according  to  the  most  approved 


pany  and  it  retaliated  by  establishing  an  independ- 
ent company.  Work  on  the  new  plant  was  begun 
in  April,  1895.  On  this  day  the  Bell  company  had 
about  100  subscribers,  after  14  years  of  operation, 
at  the  standard  rate  of  $36  per  year  for  residences 
and  $48  per  year  for   business   places,    within   one 


Some  idea  of  the  trials  of  the  promoters  of  the 
new  company  can  be  gained  from  the  following 
statement:  "On  October  1st  we  had  standing  in 
the  streets  and  alleys  of  Elkhart  probably  the  best 
constructed  outside  telephone  plant  in  the  state, 
but  we  had  neither  telephones  nor  switchboard,  nor 


INDEPENDENT  TELEPHONE  SERVICE  IN  ELKHART,  IND. — NEW  EXCHANGE. 


methods  of  modern  practice.  It  has  recently  in- 
stalled a  500-drop  metallic  switchboard,  made  by 
the  Stromberg-Carlson  Telephone  Manufacturing 
company  of  Chicago,  which  is  illustrated  in  Fig.  i. 
The  company  took  possession  of  its  new  building 
last  May  and  has  been  operating  its  new  equipment 
ever  since.  By  comparing  this  modern  exchange 
with  the  original  facilities  of  the  company  it  will 
be  appreciated  that  considerable  advancement  has 
been  made.  The  independent  company  started  in 
business  on  December  i,  1B95,  and  its  equipment 
consisted  of  a  lOO-drop  board  (Fig.  2),  being  the 
same  capacity  as  the  Bell  exchange  from  1S81  to 
1892.  Within  a  year  the  number  of  subscribers  made 
it  necessary  to  double  the  capacity  of  the  independ- 
ent board,  and  in  June,  1896,  better  facilities  were 
again  required,  a  300-drop  board  being  installed  at 
that  time.  In  January,  1897,  an  additional  50-drop 
panel  was  added  to  the  board,  and  this  arrangement 
was  continued  until  May  last,  when  the  new  ex- 
change was  opened. 

The  histoo'  of  the  telephone  in  Elkhart  is  essen- 
tially the  same  as  that  in  other  Indiana  cities,  and 
some  of  the  facts  presented  in  the  independent  com- 
pany's pamphlet  ma}'  be  reproduced  here  to  illus- 
trate the  conditions  that  brought  about  the  inde- 
pendent movement  in  Indiana. 

The  first  telephone  exchange  in  Elkhart  was 
opened  for  business  about  17  years  ago.  The  popu- 
lation was  then  just  about  half  what  it  is  now.  The 
Bell  company  made  the  start  and  charged  $3  and  $4 
for  residences  and  business  places,  respectively,  per 
month,  until  the  Legislature  fixed  a  limit  of  rates 
at  $2  and  $3  per  month  for  towns  of  the  size  of  Elk- 
hart. Rather  than  obey  the  law  the  company  re- 
moved its  telephones  and  closed  its  ofifices  not  only 
in  Elkhart,  but  in  most  of  the  towns  of  the  state. 
Finally  the  inconvenience  became  so  burdensome 
that  a  limited  number  of  business  men  let  the  Bell 
company  come  back  at  the  old  rate  of  $3  ^d  $4. 
simply  because  there  was  no  other  telephone  service 
to  be  had  at  any  price.  These  conditions  prevailed 
till  after  the  expiration  of  their  patents  in  1894.  when 
the  business  men  of  the  city,  through  one  of  their 
organizations,  appointed  a  committee  to  ascertain 
if  it  was  not  possible  to  secure  a  larger,  better  and 
cheaper  telephone  service  for  Elkhart.  It  should 
be  borne  in  mind  that  while  the  population  and 
business  of  Elkhart  had  increased  over  too  per  cent., 
the  telephone  patrons  and  accommodations  had  not 
grown  over  lo  per  cent,  in  the  same  time.  The 
business  men's  committee  had  no  thought  of  start- 
ing or  encouraeing  an  independent  telephone  move- 
ment in  1894.  but  its  overtures  were  treated  in  an 
uncivil  manner  by  the  state  officers  of  the  Bell  com- 


mile  of  the  central  office.  By  June  ist  most  of  the 
poles  of  the  new  company  had  been  placed  in  posi- 
tion and  some  wire  strung.     On  this  date  the  Bell 
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rates  dropped  from  $36  and  $48  to  $24  and  $36.  Re^ 
pentance  came  too  late,  and  the  work  on  the  home 
plant  progressed. 


did  we  know  where  or  how  to  get  them,  owing  to 
the  failure  of  the  company  we  had  contracted  with. 
But  the  Bell  company  was  probably  not  then  aware 
of  our  desperation  and  lack  of  ammunition,  because 
on  that  date  it  cut  residence  rates  to  75  cents 
and  business  places  to  $1  per  month.  This  move 
proved  a  great  blessing  in  disguise  to  our  company, 
because  it  reassured  our  people  on  the  question  of 
patent  litigation.  It  was  evident  that  if  the  Bell 
company  had  a  sure  thing  on  patents  it  would 
not  voluntarily  throw  away  its  revenue  in  such 
reckless  fashion.  Then,  again,  this  desperate  cut 
convinced  everyone  that  it  could  not  be  good-faith 
competition,  and  that  the  people  would  suffer  in 
the  end  if  such  tactics  proved  successful.  All  Bell 
officials  now  admit  that  this  was  bad  generalship. 
To  make  a  long  story  short,  we  got  started  Decem- 
ber I,  1895,  with  the  best  apparatus  that  we  could 
then  purchase;  but  it  was  in  no  way  comparable 
with  that  of  our  antagonist.  The  old  company  was 
intrenched  behind  years  of  experience — as  were  the 
Spaniards  in  Cuba — she  had  everything  desirable, 
except  the  goodwill  of  the  people.  We  opened  busi- 
ness with  less  than  100  subscribers,  at  the  rate  of 
$18  per  year  for  residences  and  $24  for  business 
telephones.  From  that  day  to  this  we  have  never 
had  but  this  one  basis  of  rates." 

The  present  plant  is  the  natural  development  of 
the  experience  of  the  company.  The  management 
claims  that  its  pole  lines  and  general  construction 
compare  favorably  with  the  larger  plants  of  the  state, 
and  that  its  exchange  equipment  is  of  the  verj'-  latest 
design  and  construction.  As  already  mentioned,  the 
switchboard  is  of  the  latest  improved  metallic  cir- 
cuit, 500-subscriber  capacity,  manufactured  and  in- 
stalled by  the  Stromberg-Carlson  Manufacturing 
company  of  Chicago. 

The  cross-connecting  board  and  cable  terminals 
and  protectors  ai"e  the  inventions  of  Frank  B. 
Cook,  who  was  for  14  years  the  inventor  and 
chief  engineer  of  the  Central  Union  Teleohone  com- 
pany. He  is  now  a  member  of  the  Sterling  Electric 
company  of  Chicago,  111.,  through  which  company 
this  installation  was  made.  The  combined  cable 
terminal  and  strong  and  sneak-current  protector 
is  said  to  be  an  absolute  protection  against  light- 
ning and  strong  and  sneak  currents  of  any  descrip- 
tion. It  has  the  indorsement  of  the  National  Board 
of  Fire  Underwriters  and  also  the  indorsement  of 
the  sub-companies  of  the  American  Bell  by  their 
general  adoption  of  it.  The  cable  capacity  is  now 
550  full  metallic  circuits — twisted  pairs — or  1,100 
wires.  The  outside  cable  was  supplied  by  the 
Standard  Underground  Cable  company  of  Pittsburg. 
Pa.     The    inside    office    cables    are    all    rubber    in 
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twisted  pairs  and  were  furnished  by  the  Indiana 
Rubber  and  Insulated  Wire  company  of  Jonesboro, 
Ind. 

The  management  of  the  concern  is  vested  in  a 
board  of  directors  composed  of  the  following-named 
officers  and  stockholders: 

A.  R.  Beardsley,  president;  W.  B.  Pratt,  vice- 
president:  E.  C.  Bickel.  secretary  and  general  man- 
ager; S.  M.  Cummins,  treasurer;  H.  B.  Sykcs,  James 
Kavanagh,  M.  U.  Demarest.  J.  M.  Van  Fleet  is 
general  counsel  for  the  company. 

The  personal  supervision  of  the  business  is  in  the 
hands  of  the  general  manager,  Mr.  Bickel,  who  has 
been  engaged  in  the  enterprise  throughout  its  en- 
tire career.  


Telephone  News  from  the  Northwest. 

[From   ihe   Minneapolis  correspondent  of   the   Western   Elec- 
trician.] 

The  Iowa  Telephone  company  has  extended  its 
wires  to  connect  with  Lancaster,  la.,  on  the  line 
from  Martinsburg  to  Sigourney. 

Gifford  Hoag  has  ceased  to  be  manager  of 
the  telephone  exchange  at  Red  Oak,  la.,  to  be- 
come manager  of  the  Fort  Dodge,  la.,  exchange. 
He  is  succeeded  at  Red  Oak  by  O.  R.  Cole  of  Cres- 
ton. 

The  Board  of  Aldermen  in  St.  Paul  has  passed  res- 
olutions granting  the  Mississippi  Valley  Telephone 
company  the  right  to  construct  conduits  and  erect 
poles  under  its  franchise  for  a  long-distance  ex- 
change. 

The  Fountain  City  Telephone  company  has  ex- 
tended a  line  to  Bohri.  Wis.,  from  Fountain  City. 
Mr.  Huefner  of  Fountain  City  has  extended  lines 
from  Pine  Creek  and  Arcadia    to  Bohri. 

The  VViscoiisin  Telephone  company  has  served 
notice  on  the  city  of  Sheboygan,  Wis.,  that  the 
case  against  the  company  must  either  be  tried  on  its 
merits  or  dismissed.  The  company's  right  to  do 
business  in  Sheboygan  hinges  on  the  outcome.  The 
City  Council  went  at  the  matter  energetically  at  first, 
but  later  let  the  matter  rest,  and  the  company  wants 
matters  brought  to  a  head. 

The  Union  Telephone  company  has  bought  a  con- 
trolling interest  in  the  Southwestern  Telephone 
company  at  Dodgeville,  Wis.,  and  will  proceed  to 
make  a  number  of  improvements  in  the  service. 
Connection  with  a  number  of  surrounding  towns 
will  be  made. 

The  Board  of  Public  Works  of  Des  Moines,  la., 
has  addressed  the  telephone  and  telegraph  compa- 
nies and  asked  them  to  unite  in  the  use  of  poles  in 
the  alleys  of  the  downtown  districts. 

The  Ottumwa,  la..  Long-distance  Telephone 
company  has  been  incorporated,  with  $10,000  capital 
stock. 

The  Wisconsin  Telephone  company  has  begun 
■work  on  a  long-distance  line  between  Ashland. 
Hurley.  Ironwood  and  all  the  towns  on  the  range. 
It  is  expected  to  have  the  line  in  operation  by  the 
last  of  October. 

The  telephone  company  at  Madison,  Wis.,  is 
drumming  up  subscribers,  with  a  view  to  putting 
in  a  switchboard  of  larger  capacity.  Tlie  company 
is  said  to  have  800  subscribers. 

The  Minnesota  Central  Telephone  company  has 
about  completed  its  line  between  Montevideo,  Minn., 
and  the  T\vin  Cities.  According  to  a  report  from 
the  office  of  this  company  at  Willmar.  Minn.,  the 
transaction  with  the  Northwestern  Telephone  Ex- 
change company  amounts  to  an  exchange  of  lines, 
by  which  each  company  agrees  to  confine  itself  to 
a  certain  territory,  and  not  infringe  upon  the  other's. 
The  Minnesota  Central  company  claims  to  have  the 
Northwestern's  line  to  the  Twin  Cities  and  the 
branches. 

The  new  telephone  exchange  at  Luverne,  Minn., 
has  been  completed  and  put  in  operation.  Day  and 
night  service  will   be  given. 

The  Mississippi  Valley  Telephone  company  has 
connected  its  Minnesota  system  with  that  of  the 
Dakota  Central  Telephone  company  of  Aberdeen. 
S.  D.  This  gives  connection  with  1,000  miles  of 
wire  and  covers  South  Dakota  and  many  points 
in  Nebraska. 

The  new  telephone  exchange  at  Wheaton.  Minn., 
lias  been  completed  and  is  readv  for  operation. 

The  Southwestern  Minnesota  Telephone  company 
is  about  to  build  a  line  from  St.  James,  Minn.,  to 
Windoin. 

A  telephone  line  is  talked  of  along  the  Moorhead 
Northern,  from  Moorhead,  Minn.,  north. 

A  committee  of  the  council  of  Duluth.  Minn.,  is 
preparing  an  ordinance  for  telephone  comuanies. 
It  provides  for  competitive  bids  for  a  franchise,  on 
the  basis  of  the  payment  of  a  percentage  of  earn- 
ings to  the  city  and  the  fixing  of  maximum  rates 
for  telephone  charges. 

The  Standard  "Telephone  company  is  preparing 
to   connect  with   Preston,    Minn. 


J.  H.  McFarland  has  secured  a  franchise  to  erect 
and  maintain  a  telephone  line  in  Tulare  Countv. 
Cal. 

The  Statist  of  London  has  made  elaborate  cal- 
culations to  find  what  it  would  cost  the  British  gov- 
ernment to  purchase  the  National  Telephone  com- 
pany's system  outright  and  immediately.  The 
amount  arrived  at  is  £-6.566,442.  It  is  further  cal- 
culated that  in  the  13  years  to  elapse  before  the 
rights  of  the  company  expire  in  1911  the  government 
would  make  a  profit  of  £4,732,000". 
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Illinois  Telephone  Association. 

The  meeting  of  the  Illinois  Telephone  association 
at  Du  Quoin,  111.,  on  Wednesday  and  Thursday  of. 
next  week  will  be  marked  by  the  reading  of  several 
papers  on  practical  subjects  by  P.  J.  Hertz  of  New 
York,  H.  P.  Clausen  of  Chicago,  J.  J.  Nate  of  Madi- 
son, Wis.,  S.  A,  Dinsmore  of  Chicago,  and  others. 
There  is  to  be  a  banquet  at  the  St.  Nicholas  Hotel, 
and  a  number  of  exhibits  are  expected. 

Portraits  of  the  president  and  secretary  of  the 
association  arc  given  herewith.  Dr.  I.  A.  Lumpkin, 
the  president,  is  a  resident  of  Mattoon,  where  he  i> 
president  of  the  Mattoon  Telephone  company.  This 
company  was  organized  by  Dr.  Lumpkin  and  J.  W. 
Gay  in  August,  1894,  and  erected  the  second  inde- 
pendent plant  of  considerable  size  in  the   state  in 
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the  Spring,  of  the  following  year.  The  growth  of 
the  business  has  exceeded  the  most  sanguine  ex- 
pectations of  its  promoters.  The  company  has  now 
37S  telephones  in  use  and  is  giving  excellent  service. 
Last  year  Dr.  Lumpkin  was  elected  the  first  presi- 
dent of  the  Illinois  Telephone  association,  and  he 
has  since  been  re-elected  without  opposition.  He 
has  been  a  member  of  the  executive  committee  of 
the  Independent  Telephone  Association  of  the 
United  States  from  his  state  ever  since  the  formation 
of  the  national  organization.  Dr.  Lumpkin  is  also 
president  of  the  Eastern  Illinois  Telephone  associa- 
tion, and  he  has  held  several  offices  in  the  dental 
societies  of  the  state. 
Albert   M.   Howell,   the  secretary  of  the  Illinois 
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Telephone  association,  hails  from  Hillsboro.     He  is 
a  modest  young  man  but  a  capable  official. 

The  meeting  should  draw  out  a  good  attendance, 
and  it  is  earnestly  hoped  that  as  many  independent 
telephone  men  as  possible  will  make  it  a  point  to  be 
present. 

The  headquarters  of  the  People's  Telephone  and 
Telegraph  company  have  been  removed  from  Allen- 
town.  Pa.,  to  Columbia.  It  is  the  intention  of  the 
People's  company  to  construct  a  line  to  Elizabeth- 
town  to  connect  with  the  line  of  the  Columbia  Tele- 
phone company,  which  will  open  communication  be- 
tween Columbia  and  Lebanon.  The  officers  of  the 
company  are:  President.  H.  C.  Young  of  Colum- 
bia; secretary,  A.  W.  Gieskie  of  Columbia;  treasurer, 
M.  R.  Hoffman  of  Marietta. 
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Noise  Indicates  Waste. 

We  all  recognize  noise  as  more  or  less  of  a 
nuisance,  but  many  of  us  make  the  mistake  of  going 
no  further  and  realizing  that  it  is  nearly  always  a 
protest  against  misplaced  and  wasted  energy,  says 
The  Engineer.  As  a  mailer  of  fact,  there  is  no 
surer  indication  of  waste  of  power  than  the  pres- 
ence of  noise.  The  creaking  wheel,  the  grating 
lock,  the  screaming  car  flange,  all  tell  of  energy 
exerted  to  overcome  useless  resistance  and  loudly 
protesting  meawhilc  against  such  abuse.  Who  has 
not  heard  the  shrill  cry  of  the  planer  as  the  badly 
designed  or  imperfectly  adjusted  machine  permits  the 
open  belt  to  get  onto  the  driving  pulley  before  the 
crossed  belt  has  left  it?  That  shriek  costs  money 
every  time  the  reversal  is  made,  and  the  noise  is 
a  fair  measure  of  the  waste. 

Again  we  hear  some  laboring  steam  pump  forcing 
against  a  heavy  head  of  water;  carrying  steam  at 
high  pressure  and  full  stroke.  Each  stroke  ends 
with  a  "bark"  almost  like  the  blow  of  a  t^ip-hammer, 
and  it  needs  no  indicator  diagram  to  tell  the 
hearer  that  great  waste  of  power  is  going  on.  The 
noise  is  not  only  unpleasant  to  hear,  but  it  is  costly 
to  produce,  and  200  pounds  of  steam  to  do  the  work 
of  40  is  the  tale  it  tells  to  him  who  can  understand 
the  language. 

It  is  indeed  true  that  mechanical  operations  can- 
not be  conducted  without  noise,  but  that  is  only 
evidence  of  the  imperfections  of  the  processes.  The 
old-time  boiler  shop  resounded  with  the  blows  of 
the  hammers  of  the  riveting  gang,  and  to  the  un- 
initiated it  seemed  as  if  the  men  who  were  making 
the  most  noise  were  doing  the  most  work.  To-day 
the  hydraulic  riveter  does  more  and  better  work  than 
all  of  them  together,  and  is  silent  and  efficient 
as  well. 

The  quiet  hydraulic  forging  press  is  superseding 
the  noise-producing  hammer;  the  noiseless  electric 
current  is  replacing  the  flapping  belt,  and  everywhere 
in  machine  shop  and  factory  the  elimination  of  noise 
is  being  accompanied  by  an  increase  in  efficiency 
which   is  grateful  to  ear  and  purse  alike. 

One  feature  about  noise  in  meclianical  operations 
has  its  use,  however;  that  is  in  the  diagnosis  of  dis- 
order. Just  as  the  physician  applies  the  stethoscope 
to  hear  the  abnormal  sound  in  the  chest  of  the  pa- 
tient, so  the  skilled  engineer  "looks  with  his  ears" 
when  searching  for  the  source  of  derangement  in 
plant  or  machinery.  Any  unusual  sound  should  al- 
ways be  considered  an  indication  of  disorder,  which 
if  not  soon  detected,  may  become  disaster,  and  the 
synchronism  of  the  sound  with  the  revolutions  of 
of  a  shaft  or  the  vibrations  of  a  rod  may  often  lead 
to  the  detection  and  location  of  the  trouble  in  time 
to  prevent  serious  injury. 

The  cautious  cyclist  knows  very  well  the  Impor- 
tance of  investigating  any  unusual  clicking  about 
his  machine  as  he  spins  along  the  road,  and  his  ear 
soon  tells  him  whether  the  sound  ''times"  with  the 
revolutions  of  the  crank  or  of  the  wheels,  and  helps 
greatly  to  tell  him  just  where  the  loose  screw  may 
be  found. 

It  is  not  only  in  the  machine  shop,  or  in  strictly 
mechanical  devices,  that  the  wastefulness  of  noise 
may  be  found.  The  rumbling  cart,  as  it  passes  over 
the  rough  cobblestone  pavement,  tells  the  story  of 
brute  force  wasted  In  the  overcoming  of  useless  re- 
sistance, just  as  the  silence  of  the  pneumatic  tire, 
rolling  upon  the  smooth  asphalt,  indicates  the  high 
.  degree  of  efficiency. 

We  cannot  do  without  noise  altogether  as  yet,  but 
at  least  we  may  recognize  that  noise  means  waste, 
and  that  the  well-designed  device  makes  the  least 
amount  of  noise  which  the  conditions  of  its  operation 
will  permit.  Many  of  the  old  noises  of  mechanical 
and  industrial  operations  have  been  banished,  and 
many  more  ought  to  be. 


Aluminum  as  an   Electrical   Conductor. 

A  correspondent  of  the  Electrical  Review  of  Lon- 
don, Y.  Zingler,  writing  of  the  relative  costs  of 
copper  and  aluminum,  states  the  case  of  the  latter 
metal  briefly: 

"I  do  not  think  any  claim  is  put  forward  for  in- 
sulated aluminum  wires,  but  for  bare  aerial  trans- 
mission purposes  the  following  advantages  may  be 
pointed  out: 

"(i)  For  equal  conductivity  aluminum  is  half  the 
weight  of  copper. 

"(2)  For  equal  conductivity  aluminum  has  about 
the  same  breaking  strain  as  copper — if  not  more. 

''(3)  Therefore  for  equal  conductivity  the  spans 
may  be  about  double  those  with  copper  wire. 

"(4)  For  equal  conductivity  with  aluminum  at  29 
cents  per  pound  the  cost  is  nearly  the  same  as  cop- 
per. 

"It  is  thus  evident  that  with  aluminum  wire  for 
equal  conductivity  there  Is  a  great  saving  in  car- 
riage, labor,  posts.  Insulators  and  upkeep.  The 
difficulty  of  joints  is  an  artificial  one,  as  there  are 
plenty  of  good  mechanical  joints.  A  great  deal  of 
unnecessary  fuss  is  also  made  about  pg  per  cent,  and 
100  oer  cent,  purities.     How  often  are  these  verified? 

"Finally,  as  regards  price,  everyone  knows  the  rea- 
son of  the  high  orice  of  aluminum  in  England:  but 
the  Americans  offer  to  deliver  the  wire  at  Liverpool 
for  export  at  29  cents  per  pound.  It  is  unnecessa^-y 
to  point  the  moral." 


Dickinson,   N.   D.,  has  an  electric-light  plant  in 
prospect  as  soon  as  the  town  can  Incorporate  it. 
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Comparative  Earnings  and  Economy  of 

Operation    Between    Single    and 

Double-truck   Cars  for 

City   Use. 

By  Richard  McCulloch. 

Part  II. 

Wear  and   Tear   on   Trucks. — It   is   evident   that 

since  a  car  equipped  with  double  trucks  has  eight 

wheels  and  one  equipped  with  single  trucks  has  four, 


case  the  double-truck  car  carries  the  greater  num- 
ber of  passengers;  but  an  inspection  of  the  table 
will  emphasize  the  advantage  of  the  large  unit  as 
compared  with  the  small  one.  It  will  be  seen  by  a 
1  eference  to  table  I.  that  the  greater  part  of  the  in- 
creased expense  of  maintaining  the  double  trucks  is 
due  to  the  renewals  of  wheels  and  brake  bhoes. 

In  examining  the  relative  strength  of  the  various 
parts  of  trucks,  the  side  pieces  may  be  compared 
to  a  beam  supported  at  two  points  and  carrying  a 
concentrated  load.     The  deflection  of  such  a  beam 


TABLE   I. 

Comparison  of  the  cost  of  wheels  and  brake  shoes  on  Double  and  Single  Truck  Cars  for  the  year  1897. 

Average  No.  of  Wheels 
used  per  car  per  year. 

Cost  per  car  per  year.* 

Total  Cost  per 

car  per  year 

per 

1000  passengers 

.Wheel  Mileage. 

33" 

30" 
Trailer. 

24" 

Wheels. 

Labor  in 
Replacing. 

Brake 
Shoes. 

Total. 

33" 

24" 

Double  TruckCars  (47) 

8.72 

7.06 

»77.92 

917.36 

$11.70 

$106.98 

SO. 47 

17260 

20916 

Single  Truck  Cars  (70) 

6.26 

1.00 

$40.93 

87.99 

34.30 

$53.22 

$0.38 

25329 

The  Double  Truck  Car  has  four  33"  wheels,  four  24"  wheels,  and  eight  brake  shoes. 
The  Single  Truck  Car  has  four  33"  wheels  and  four  brake  shoes. 
Average  daily  car  mileage — 115. 

TABLE    II. 

Comparison  of  the  cost  of  repairs  and  maintenance  of  trucks  and  motors  on  Double  and  Single  Truck  Cars 

for  the  years  1896  and  1897. 


Average 
passeniicrs  per 
car  per  year. 

Truck  Repairs. 

Motor  Repairs. 

Total. 

Per  car 
per  year. 

Per  car 

per  year  per 

low  passeniiers 

Per  car 
per  year. 

Per  car 

per  year  per 

1000  passengers 

Per  car 

per  year. 

Per  car 

per  yeai  per 

1000  passengers 

Double  Tj-uck  Cars  (47) 

22(;ooo 

$181.00 

$0.80 

$319.00 

$1.41 

$500.00 

$2.21 

Single  Truck  Cars  (70) 

141000 

£110. 00 

$0.78 

8196.00 

$1.39 

$306.00 

$2.17 

G.  E.    800  motors  on  Double  Truck  Cars. 
W.  B.     50  motors  on  Single  Truck  Cars. 

TABLE    III. 

Comparison  of  the  power  required  by  Double  Truck  and  Single  Truck  Cars. 


Average 
Watts. 

Average  Watt- 
hours  per 
car  mUe. 

Average  Speed. 
Miles  per  hour. 

Average  Watts 
per  seat  capacity. 

Average  Watts 

per  ton  (car 

empty). 

Average  Watt- 
hours  per  car  mile 
per  1000  passen- 
gers. 

Double  Truck  Car. 

Seats  36 —Weight  11.75  tons. 
Average  for  the  entire  day. 

12040 

1334 

9.03 

335 

t 

1025 

5.9 

Double  Truck  Car. 

Seats  36— Weight  11.75  tons. 
Average  for  the. heaviest  trip. 

13080 

1412 

9.25 

335 

1025 

Single  Truck  Car — no  Trailer. 
Seats  28— Weight  8  tons. 

8471 

921 

9.20 

303 

1060 

Single  Truck  Car. 

Trailers  operated  26^  of  the 

time. 
Average  for  the  entire  day. 

9400 

1110 

8.42 

254 

1088 

7.9 

Single   Truck    Motor   and  Open 
Trailer. 
Seats  63— Weight  10.5  tons. 
Average  for  the  heaviest  trip. 

12680 

1440 

8.34 

201 

1208 

TABLE    IV. 

Comparison  of  weights  carried  by  Single  and  Double  Truck  Cars. 


No.  of 
Seats. 

Total 
crowded 
capacity. 

Weight 
empty. 

Percentage  of  weight  on 
driving  wheels. 

Pounds  weight  per  seat. 

Pounds  weight  per  unit  of 
total  capacity. 

Car 
empty. 

Seats 
full. 

Car 
crowded. 

Car 
empty. 

Seats 
full. 

Car 
crowded. 

Car 
empty. 

Seats 
full. 

Car 
crowded. 

Single  Truck  Motor  Car. 

28 

80 

16000 

100 

100 

lOo 

572 

702 

943 

200' 

246 

330 

Single   Truck    Motor    Car 
with  open  trailer. 

63 

140 

21000 

76 

67 

67 

334 

463 

622 

150 

210 

280 

Single    Truck     Motor  Car 
with  closed  trailer. 

48 

125 

21000 

re 

72 

71 

438 

568 

776 

168 

218 

298 

Double  Truck  Car. 

36 

no 

23500. 

70 

70 

70 

653 

782 

10.50 

214 

258 

344 

jslote.- Each  passenger  is  estimated  at  130  lbs. 


the  former  will  be  the  more  expensive  to  supply 
with  wheels.  Table  I.  shows  the  comparative  re- 
placement cost  of  wheels  and  brake  shoes  on  the 
two  roads  for  one  year.  Table  II.  shows  the  com- 
parative cost  of  maintenance  and  repairs  of  trucks 
and  motors  for  two  years.  It  will  be  noted  that 
while  the  cost  per  car  is  much  greater  on  the  road 
using  double  trucks,  the  cost  per  passenger  is  almost 
the  same.  It  would  not  be  fair  to  assume  from  these 
figures  that  the  cost  of  maintenance  of  trucks  and 
motors  per  passenger  is  always  the  same,  no  mat- 
ter what  sort  of  truck  is  used,  because  these  figu-es 
result  largely  from  the  fact  that  in  this  particular 


is  proportional  to  the  third  power  of  the  span,  and 
in  the  analogy  the  span  corresponds  to  the  wheel 
base  of  the  truck.  Therefore,  the  shorter  the  wheel 
base  the  stiffer  the  truck  side,  and  in  view  of  its 
long  wheel  bases,  it  is  evident  that  the  single  truck 
is  at  a  disadvantage  in  this  respect.  For  instance, 
a  truck  side  where  the  wheel  base  is  four  feet  and 
six  inches  is  3.76  times  stifTer  than  a  truck  side  of 
equal  section  where  the  wheel  base  is  seven  feet. 

Wear  and  Tear  on  Motors. — Table  II.,  to  which 
reference  has  already  been  made,  gives  the  compar- 
ative expense  of  inspecting,  repairing  and  maintain- 
ing the  motors  of  double  and  single-truck  cars.    As 


in  the  case  of  the  trucks,  it  will  be  noted  that  while 
the  expense  per  car  is  much  greater  in  the  case  of 
the  double-truck  car,  the  expense  per  passenger  is 
nearly  the  same. 

Table  IV.  gives  the  relative  weights  carried  by  the 
different  cars,  when  empty,  seats  full  and  car 
crowded.  It  will  be  noted  that  while  the  percentage 
of  weight  available  for  traction  in  the  case  of  the 
maximum  traction  truck  remains  constant,  in  the 
case  of  the  motor  and  trailer  it  falls  off  as  the  num- 
ber of  passengers  increases  and  is  especially  small 
if  the  trailer  is  proportionately  more  heavily  loaded 
than  the  motor  car. 

Power  Required. — Table  III.  gives  the  power 
required  to  operate  the  different  cars,  and  is  the 
average  of  a  long  series  of  wattmeter  tests.  In  mak- 
ing these  tests  the  wattmeter  was  placed  on  a  car  in 
actual  service  and  allowed  to  remain  through  the 
entire  day.  An  examination  of  the  tables  will  re- 
veal the  fact  that  the  power  required  for  the  propul- 
sion of  the  car  and  the  care  and  repairs  which  the 
motors  demand  are  much  greater  in  the  case  of  the 
double-truck  car.  But  if  the  number  of  passengers 
be  taken  into  account,  it  is  seen  that  the  power  and 
the  cost  of  maintenance  are  roughly  proportional  to 
the  number  of  passengers  carried  with  either  style 
of  truck. 

Wear  and  Tear  on  Track. — The  wear  of  the 
rails  of  a  street-railway  track  is  due  to  the  grinding 
action  of  the  wheel  on  the  rail,  and  this  is  propor- 
tional to  the  weight  on  the  wheel,  but  is  intensi- 
fied by  the  dirt  on  the  rail,  which  causes  the  wheel 
to  slip  and  acts  an  abrasive  agent  after  the  slip- 
ping has  begun.  The  weak  point  of  a  street-rail- 
way track,  however,  consists  of  the  joints  and  the 
openings  in  the  special  work.  The  energy  of  the 
blow  which  the  wheel  strikes  as  it  passes  a  low  joint 
or  a  crossing  is  equal  to  the  product  of  the  weight 
of  the  wheel  and  the  height  of  the  drop.  Therefore, 
on  any  given  track  both  the  wearing  action  and 
the  destructive  action  of  the  wheel  are  proportional 
to  the  weight  which  rests  upon  it.  If  the  number 
of  wheels  under  a  car  be  increased,  the  number  of 
blows  which  a  low  joint  receives  is  also  increased, 
but  the  intensity  of  each  blow  is  diminished.  Double 
trucks  are  at  no  disadvantage  as  compared  with 
single  trucks  in  this  respect,  unless  the  weight  of 
the  car  be  increased.  Due  to  the  shorter  wheel 
base,  double  trucks  go  around  sharper  curves  and 
go  around  the  same  curve  with  less  output  of  power 
and  less  wear  on  the  rail  than  single  trucks.  The 
double  truck  fell  into  disrepute  when  the  maximum 
traction  truck  was  first  exploited  on  account  of  its 
liability  to  leave  the  track.  This  was  due  to  the 
small  amount  of  weight  which  was  placed  on  the 
small  wheels.  It  is  now  customary  to  place  30 
per  cent,  of  the  weight  on  the  small  wheels,  and 
with  track  in  fairly  good  condition,  no  difficulty  is 
encountered  in  keeping  cars  on  the  track. 

The  Use  of  Trailers. — In  the  case  of  the  two 
roads  under  discussion,  the  road  operating  single- 
truck  cars  attaches  trail  cars  to  the  motor  car  for 
two  trips  in  the  morning  and  two  trips  in  the  after- 
noon. For  the  entire  year  trailers  were  operated 
on  26  per  cent,  of  the  trips.  Allusion  has  already 
been  made  to  the  use  of  trailers.  The  advantage  of 
the  trailer  on  this  particular  road  arises  from  the 
fact  that  the  load  peaks  are  unusually  sharp.  The 
use  of  the  trailer  increases  the  capacity  of  each  unit 
during  the  heavy  hours  of  morning  and  evening 
travel  and  during  rush  travel  due  to  baseball  games 
and  races.  On  this  particular  road  the  motormen 
and  conductors  are  paid  10  cents  per  trip  extra  for 
all  trips  where  a  trailer  is  attached  to  the  motor  car. 
This  expense  largely  offsets  the  value  of  this  ar- 
rangement. Tlierc  is  no  question  that  the  use  of  the 
trail  car  increases  the  number  of  accidents  for  two 
reasons:  first,  because  the  trailer  is  another  car,  and 
second,  because  the  opening  between  the  motor  and 
trail  car  is  a  dangerous  one  for  a  passenger  boarding 
or  alighting  from  the  car.  It  is  impossible  to  estimate 
the  money  value  of  this  accident  liability,  because  in 
the  case  of  many  accidents  It  is  difficult  to  determine 
what  proDortion  of  the  damage  was  due  to  the 
trailer.  Trailers  must  be  switched  at  the  ends  of 
the  roads  and  at  the  car  sheds,  and  require  men  and 
horses  for  this  purpose.  The  use  of  trailers  also  en- 
tails other  expenses,  such  as  car  heating,  cleaning, 
repairing  and  car  license,  which  should  be  charged 
against  the  trail-car  system.  To  counterbalance  all 
these  disadvantages,  the  only  advantpge  which  the 
trail-car  system  possesses  is  its  flexibilitv. 

The  Seating  Arrangements,  Exits  and  Entrances. 
— As  has  already  been  stated,  the  cross-seat  is  used 
almost  so  universally  in  connection  with  the  double- 
truck  car  that  it  is  fair  to  consider  the  economy  and 
efficiency  of  cross-seats  and  longitudinal  seats  in 
connection  with  the  discussion.  There  is  no  doubt 
that  the  cross-seat  is  preferable  from  the  passenger's 
standooint.  and  the  reasons  for  this  preference  are 
not  difficult  to  analyze.  Passengers  often  travel  in 
pairs,  and  the  cross-seat  gives  a  privacy  to  the  con- 
versation which  is  not  possible  with  the  longitudinal 
seat:  the  jerks  due  to  the  stooping  and  starting  of 
the  car  are  less  disturbing  to  the  passenger  when  he 
is  seated  facing  the  direction  of  motion,  and  the 
cross-seat  renders  it  easier  to  look  out  of  the  win- 
dows. 

If  two  car  bodies  of  the  same  size  are  taken  and 
cross-seats  installed  in  one  and  lonei'^udinal  seats 
in  the  o^her.  the  car  body  gauioped  with  the  cross- 
seats  will  have  the  narrower  aisle.  This  induces  two 
disadvantages  in  the  cross-seat  car — one.  that  the 
crowded  capacity  of  the  car  is  less,  and  the  other, 
that  when  the  car  is  crowded  the  time  consumed  in 
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loading  and  unloading  is  increased.  The  latter  diffi- 
culty will  be  the  more  serious  the  shorter  the  haul 
and  the  greater  the  number  ol  stops. 

In  the  early  days  of  the  double-truck  car  it  was 
customary  to  mount  the  body  high  enough  so  that 
the  wheels  would  swing  under  it.  This  gave  the  car 
a  very  unsiglitly  appearance  and  made  it  difficult  o£ 
access.  Three  steps  were  necessary  to  reach  the 
platform,  and  as  these  steps  were  steep,  this  form  of 
car  was  particularly  objectionable  to  ladies.  By  the 
use  of  the  maximum  traction  truck  with  33-inch 
wheels,  however,  it  is  possible  to  lower  the  floor  to 
within  37  inches  of  the  rail.  By  dropping  the  plat- 
form eight  inches  below  the  floor  ol  the  car,  it  is  pos- 
sible to  reach  the  platform  by  the  use  of  a  single  step 
14  inches  above  the  rail.  This  renders  the  car  as 
easy  of  access  as  the  single-truck  car.  In  the  opin- 
ion of  the  writer,  the  fact  that  the  car  floor  may  be 
made  so  low  in  double-truck  cars  is  the  chief  ad- 
vantage of  the  maximum  traction  truck. 

It  has  been  attempted  to  facilitate  the  loading  and 
unloading  of  large  cars  by  providing  exits  and  en- 
trances other  than  the  rear  door.  This  practice, 
however,  brings  about  what  is  perhaps  a  more  seri- 
ous disadvantage,  as  it  gives  the  conductor  more 
than  one  door  to  watch,  renders  it  difficult  for  him 
to  keep  track  of  his  fares  and  increases  the  liability 
of  his  starting  the  car  before  a  passenger  is  on  or 
off. 

The  Preference  of  Passengers. — The  preference 
of  passengers,  to  which  allusion  has  already  been 
made,  is  undoubtedly  in  favor  of  the  double-truck 
car.  In  cities  where  the  entire  street-railroad  sys- 
tem is  controlled  by  one  company,  this  point  may 
not  be  considered  of  value,  because  passengers  are 
obliged  to  ride  in  whatever  conveyance  the  com- 
pany chooses  to  furnish.  However,  the  experience 
of  roads  which  have  changed  their  rolling  stock 
from  small,  single-truck  cars  to  large,  comfortable 
double-truck  cars  is  that  the  travel  has  shown  an 
immediate  increase.  Part  of  this  increase  has  been 
drawn  from  parallel  roads,  but  part  has  been  a 
created  traffic.  As  the  accommodations  increase., 
more  people  ride,  and  the  regular  patrons  ride 
oftener.  The  street-car  ride,  instead  of  being  re- 
garded as  a  necessary  evil,  comes  to  be  looked  upon 
as  a  pleasant  part  of  the  shopping  expedition,  the 
visit  or  the  picnic.  How  great  this  created  traffic 
will  be  depends  upon  the  class  of  patrons  served  by 
the  road  and  upon  the  terminal  facilities  of  the  line. 
The  extremes  of  society,  the  very  rich  and  the  very 
poor,  are  not  good  riders,  and  it  is  probable  that 
a  road  serving  either  of  these  classes  entirely  would 
get  very  little  return  for  additional  accommodations. 
The  greatest  increase  would  come  from  those  who 
are  now  the  best  patrons  of  the  street  railroads,  the 
fairly  well-to-do  middle  class. 

In  this  paper  the  writer  has  not  attempted  to  prove 
that  either  the  single-truck  or  the  double-truck  car 
is  the  better  type.  He  has  merely  attempted  to  dis- 
cuss the  subject,  to  bring  out  the  strong  points  and 
the  weak  points  of  each  type  in  such  a  way  that  the 
results  may  be  applied  to  special  and  local  condi- 
tions. Outside  of  the  question  of  economy  of  oper- 
ation, there  are  few  roads  on  which  the  use  of  at- 
tractive, easy-riding,  double-truck  cars  would  not 
create  a  pleasure  travel,  especiaily  in  the  sum- 
mer season.  In  a  general  way  it  may  be  stated  that 
the  single-truck  car  is  more  suitable  for  short  hauls, 
dense  traffic,  many  stops  and  low  speed.  On  the 
other  hand,  the  double-truck  car  is  more  suitable 
for  long  hauls,  high  speed,  few  stops  and  pleasure 
travel.  In  the  existence  of  either  extreme  condi- 
tion, it  would  not  be  difficult  to  decide  which  car  to 
use.  It  is  in  dealing  with  intermediate  conditions 
that  the  manager  must  use  his  judgment. 
Discussion. 

Mr.  McCormack,  Brooklyn:  Mr.  McCuUoch 
states  in  the  paper  that  with  the  use  of  double-truck 
cars  it  would  be  possible  to  lengthen  out  the  head- 
way. I  wish  to  state  that  on  our  heavy  lines  we 
have  had  between  three  and  four  hundred  double- 
truck  cars  and  in  not  a  single  instance  have  we 
been  able  to  lengthen  out  the  headway.  The  double- 
truck  cars  increase  the  patronage  to  such  an  extent 
that  we  have  had  to  shorten  the  headway.  In  rela- 
tion to  standing  loads  and  moving  crowds,  I  noticed 
yesterday  (Labor  Day)  that  on  the  cars  seating  40 
pasengers  going  to  Coney  Island  the  average  was 
6s  on  the  register.  With  a  double-truck  car  and  a 
seating  capacity  of  60,  it  is  nothing  unusual  to  see 
128  and  130  on  the  register,  so  you  can  see,  when 
you  want  to  move  large  crowds,  what  the  difference 
is  with  a  double-truck  car  compared  with  a  single- 
truck  car.  There  are  178  double-truck  cars  running 
in  the  service  on  one  line,  and  you  can  imagine  what 
the  travel  is  on  that  line. 

Mr.  Dimmock,  Council  Bluffs:  What  is  the  head- 
way? 

Mr.  McCormack:  The  headway  on  the  Court 
street  line,  running  from  New  York  direct  to  Coney 
Island,  is  less  than  a  minute.  On  the  Third  avenue 
line  it  is  three  minutes  nearly  all  day,  and  part  of 
the  time  two  minutes.  The  headway  from  Sixty-fifth 
street  to  Coney  Island,  where  all  the  Coney  Island 
cars  converge,  is  about  20  seconds. 

Mr.  Sloan,  Chicago:  The  double-truck  cars  are 
certainly  coming  into  practice  and  favor,  and  it 
seems  to  me  the  main  question  is  the  question  of 
traction.  I  have  had  no  experience  with  double- 
truck  cars  and  I  would  like  to  know  whether  anyone 
who  has  had  experience  with  them  knows  anything 
about  the  motors — the  use  of  four  motors  instead  of 
two  to  get  the  maximum  traction.     It  is  a  subject 


we  should  know  more  about,  because  in  the  use  of 
the  double-truck  cars  we  are  replacing  the  two 
motors  with  lour. 

Mr.  Beggs,  Milwaukee;  I  think  Mr.  McCuUoch 
has  so  thoroughly  presented  the  case  that  there  is 
very  little  to  be  sa:d  upon  it,  particularly  in  behalf  of 
the  plaintiff.  I  do  not  think  that  the  writer  of  the 
paper  evinced  any  partiality  as  between  a  single 
and  double-truck  car;  but  it  is  very  evident  in  what 
direction  the  sympathies  of  the  writer  of  the  paper 
lie.  in  the  city  of  Milwaukee  we  have  for  three 
years  been  experimenting  practically  with  the  ad- 
vantages and  disadvantages  of  single  and  double- 
truck  cars.  In  i8g6  there  was  put  upon  the  system 
20  double-truck  cars.  These  cars  were  equipped 
with  18  double  seats,  seating  36  persons.  A  year 
ago,  the  early  part  of  1897,  in  view  of  our  experience 
of  a  year  in  the  use  of  the  cars  we  enlarged  somewhat 
upon  them  and  improved  them  to  some  extent,  we 
thought.  We  increased  the  length  of  the  car  and 
scat  40  passengers,  by  placing  in  double  seats.  Dur- 
ing the  present  year  we  have  benetiied  by  our  ex- 
perience still  further,  and  we  have  again  increased 
the  length  of  the  car — that  is,  the  body — and  eniaigcd 
the  seating  capacity,  without  increasing  the  over-all 
length  at  all,  which  is  41  feet,  over  Dumpers,  and 
maintain  virtually  the  same  size  ol  platform,  so  lar 
as  the  accommodation  ot  passengers  is  concerned 
in  crowds,  by  increasing  the  length  ot  the  boay  one 
foot.  Slightly  moving  tne  seaus  together  and  reduc- 
ing the  amount  of  the  bumper  in  iront  ol  the  dash. 
"VVe  seat  44  passengers,  having  22  double  seats. 

Of  course  the  question  as  to  the  use  of  the  double- 
truck  car  IS  determined  by  local  conditions,  tjur 
double-truck  cars,  for  the  climate  of  Milwaukee,  are 
to  a  great  extent  a  necessity.  Because  of  the  large 
open  spaces  and  our  short  summer  season,  it  is 
almost  impracticable  to  maintain  the  duplicate  equip- 
ment necessary  lor  summer  and  winter  service.  I 
do  not  know  anyone  now  in  the  service  ot  the  com- 
pany who  has  not  been  convericd  to  the  use  of  the 
double-truck  car,  and  we  have  arrived  at  a  standard. 
1  here  are  many  reasons  existing  for  the  adoption  of 
a  standard  car  with  us — the  short  summer  season, 
the  likelihood  of  chilling  winds  or  cold  rains  com- 
ing up  at  any  time  in  the  warmest  days  of  summer, 
and  others.  We  now  have  a  car  that  suits  us  12 
months  in  the  year,  *We  have  not  had  any  difficulty 
with  the  matter  of  traction.  ,  We  use  a  33-inch  wheel 
in  the  present  equipment  we  are  having  built,  and 
still  maintain  only  a  distance  of  32  inches  trom  the 
rail  to  the  bpttom  of  the  sill.  That  w'as  one  of  the 
difficulties  we  had  to  overcome.  We  did  it  by  giv- 
ing considerable  attention  to  the  matter  of  the  con- 
struction and  framing  of  the  car  to  permit  the  33- 
inch  wheel  to  readily  pass  around  our  shortest 
curves.  We  are  so  thoroughly  convinced  of  the  ad- 
vantages of  the  double-truck  car  that  we  are  gradu- 
ally permitting  all  our  single-truck  cars  to  be  worn 
out  and  scrapped  as  their  life  is  brought  to  an  end. 

We  have  found  that  the  use  of  the  double-truck 
cars  has  greatly  increased  the  traffic;  in  other  words, 
the  people  would  wait  for  double-truck  cars  on  cer- 
tain lines.  We  are  compelled  to  place  some  of  the 
single  equipments  on  at  times,  but  the  people  will 
wait  on  the  streets,  where  the  two  types  of  cars  are 
run  on  the  same  lines,  for  the  double-truck  car,  for 
the  reason  that  the  riding  is  much  more  comfort- 
able. The  double-truck  cars  on  our  lines  ride  almost 
as  smooth  as  a  Pullman  sleeper.  That,  of  course, 
depends  largely  on  the  character  of  the  track;  but 
on  a  large  portion  of  our  lines,  particularly  on  those 
lines  where  we  are  putting  on  the  heavy  equipment, 
we  are  having  the  connection  between  the  rails  cast- 
welded  at  the  joints  and  we  are  doing  away  with  the 
rocking  and  pitching  motion  of  the  car,  and  are  en- 
abled by  the  use  of  the  double  truck  to  make  much 
higher  speed,  and  that  is  the  tendency  of  roads  all 
over  the  country.  We  have  to  make  higher  speeds. 
We  have  brought  our  average  up  within  two  years 
certainly  a  mile  an  hour.  Our  average  speed  now  is 
somewhat  in  excess  of  nine  miles  per  hour.  We  would 
not  be  able  to  do  that  with  a  single-truck  car,  be- 
cause of  the  oscillating  motion  and  the  liability  of  the 
pitching  to  displace  the  trolley  wheel,  whereas  with 
the  double-truck  cars  we  seldom  have  such  an  ex- 
perience. 

As  to  the  matter  of  wear  and  tear,  we  believe  the 
weight  of  the  evidence  is  in  favor  of  the  double-truck 
car.  While  we  have  doubled  the  number  of  trucks 
and  doubled  the  number  of  wheels  to  maintain,  the 
blow  on  the  wheel  at  crossings  and  special  work  is 
so  much  easier  that  it  does  not  wear  the  trucks  nearly 
so  much,  and  we  find  that  our  repairs  of  springs  is 
possibly  75  per  cent,  less  on  the  double-truck  cars 
than  on  the  single-truck  cars.  We  have  been  able 
on  our  lines  (and  I  of  course  recognize  the  differ- 
ence of  conditions  between  Greater  New  York  and 
our  less  populous  cities)  to  increase  our  headway  on 
most  of  the  lines  on  which  we  have  placed  the 
double-truck  cars.  In  other  words,  we  try  to  reg- 
ulate the  headway  of  the  double-truck  cars  to  meet 
the  general  conditions  during  the  larger  portion 
of  the  day,  and  during  the  rush  hours  in  the  morn- 
ing and  evening,  particularly  in  the  evening,  we 
either  shorten  the  headway  one-hall  or  throw  in 
intermediate  cars,  but  still  maintaining  the  regular 
headway  of  the  regular  equipment  of  the  line,  so  that, 
so  far  as  the  city  of  Milwaukee  is  concerned,  we  are 
strongly  impressed  with  the  great  advantages  of  the 
double-truck  car,  many  of  which  have  been  referred 
to  indirectly  in  Mr.  McCuUoch's  able  presentation 
of  the  case;  and  we  experience  other  advantages, 
which  are  governed  by  local  conditions,  and  would 


not  apply  possibly  in  all  cities  even  of  the  same  pop- 
ulation. 

A  question  was  asked  as  to  the  four-motor  equip 
ment.  1  might  say  that  during  the  present  year 
we  have  had  10  interurban  cars  constructed,  run- 
-ning  between  Milwaukee  and  Waukesha  Beach  and 
the  city  of  Waukesha,  a  distance  of  26  miles  or 
slightly  in  excess.  These  cars  were  carefully  con- 
structed after  complete  investigation  and  the  posses- 
sion of  all  information  we  could  get  from  electrical 
engineers,  and,  based  on  this  and  our  own  experi- 
ence and  judgment,  we  have  equipped  them  with 
four  motors,  geared  to  make  20  miles  per  hour, 
weighted  with  40,000  pounds.  Our  double-truck 
cars  are  possibly  the  heaviest  in  use  anywhere  in  the 
United  Slates.  They  weigh  about  35,000  pounds. 
With  these  four-motor  equipments  we  have  no  trou- 
ble from  lack  of  traction  whatever,  and  we  are  be- 
ginning to  believe  that  in  the  very  near  future  it  will 
be  advantageous  for  us  to  equip  ail  the  double  cars 
with  four  motors.  We  have  some  grades  we  are 
climbing  with  our  double-truck  cars,  runn.ng  as  high 
as  SIX  and  seven  per  cent.  Ihey  do  it  with  a  little 
difficulty  at  certain  times,  with  certain  condiiions  of 
rail  and  weather;  but  with  our  four-motor  equip- 
ments we  have  no  difficulty  whatever  in  climbing  the 
grades,  and  in  getting,  we  believe,  very  superior 
service. 

I  think  that  the  case  of  the  plaintiff,  which  Mr. 
Mct.,ulloch  has  been  pleased  to  term  the  doubie- 
trucK  car,  was  so  ably  presented  m  his  paper  that 
it  does  not  need  any  other  aavocaLC.  1  shuuia  rather 
have  denominaLed  the  doubie-iruck  car  the  deiend- 
ant,  because  there  have  been  so  many  attacks  made 
upon  it.  1  can  only  say,  so  far  as  we  are  concerned, 
in  the  city  of  Milwaukee,  the  double-truck  car  has 
come  to  stay,  the  character  of  the  population  you 
are  serving  has  much  to  do  with  the  discriminaaon 
that  IS  shown  m  the  selection  of  a  car  to  ride  in. 
Some  sections  of  the  city  do  not  pay  much  atten- 
tion to  it,  and  there  are  other  sections  that  discrimi- 
nate, and  just  as  you  please  the  pleasure  and  com- 
fort of  riders,  we  hnd  the  tramc  increases  on  ihuse 
lines.  We  have  what  we  might  call  a  mechanic  dis- 
trict in  our  city,  which  uses  our  Third  street  line, 
which  was  equipped  during  the  present  year,  and 
there  is  a  marked  increase  on  that  line.  1  might 
say,  as  indicating  the  economy  of  the  double-truck, 
that  on  certain  lines  equipped  two  years  ago  with  the 
double-truck  cars,  we  had  previously  maintained 
a  headway  of  4y2  minutes,  and  by  the  use  of  the 
doulDle-truck  car  and  the  greater  speed  obtained, 
together  with  the  greater  number  of  passengers 
accommodated,  this  line  running  through  the  bet- 
ter portion  of  the  city,  we  have  been  able  to  gradu- 
ally lengthen  out  the  headway  to  six  minutes  with- 
out any  complaint  from  our  patrons.  You  can 
readily  understand  what  that  means  in  reduced 
equipment.  Quite  recently,  within  the  last  three 
months,  by  a  further  increase  in  the  speed,  on  a 
long  line  (our  policy  is  to  run  long  lines  from  one 
extreme  of  the  city  to  the  other,  for  the  comfort  of 
the  pasesngers  and  to  avoid  transfers),  we  have  cut 
off  another  car  and  still  maintained  the  same  head- 
way of  six  minutes,  by  increasing  the  speed  and 
making  the  trip  in  90  minutes  instead  of  96  minutes. 
I  might  say  that  in  the  same  way  on  the  Third  street 
line,  the  line  last  equipped,  we  hope  by  the  increased 
speed  that  we  will  be  able  to  maintain,  by  the  use 
of  these  double-truck  cars,  over  the  oscillating  single- 
truck  cars,  we  will  be  able  to  take  oft'  two  of  the  16 
cars  on  the  line  and  reduce  the  number  to  14.  This 
is  one  of  the  very  great  economies  which  we  are 
realizing  throughout  the  system  by  the  use  of  these 
double-truck  cars.  We  are  able  to  run  at  very 
high  speeds  on  our  line  from  Milwaukee  to  Wau- 
kesha with  these  double-truck  cars,  whereas  with  a 
single-truck  car  it  would  be  hazardous  to  run  the 
car  at  such  speeds  and  they  could  not  be  kept  on  the 
track.  The  experience  of  the  city  of  Milwaukee  is 
strongly  in  favor  of  the  double-truck  car.  The  latest 
improved  truck  permits  us  to  use  the  33-inch  wheel, 
with  the  same  facility  as  the  30-inch  wheel,  and  with 
no  greater  height  from  the  rail;  and  I  think  as  soon 
as  our  necessities  are  known  the  manufacturers  of 
trucks  and  cars  will  accommodate  themselves  to  the 
new  conditions  and  many  obstacles  will  be  over- 
come. 


Great  St.  Bernard  Railway. 

A  scheme  has  just  been  submitted  to  the  Italian 
government  asking  for  a  concession  to  construct 
an  electric  railway  of  a  total  length  of  70  kilometers, 
or  43%  miles,  over  the  Great  St.  Bernard.  The 
project,  which  is  being  promoted  by  an  English 
company  just  constituted  under  the  title  of  the 
Great  St.  Bernard  Railway  Concessionary  company, 
has  been  placed  before  the  Italian  government  by 
Mr.  John  B.  Fell,  engineer  of  Turin,  who  intimates 
that  he  has  informed  the  president  of  the  Swiss 
Federal  Council  of  the  intention  to  seek,  both  in 
Berne  and  Rome,  a  concession  for  the  building  of 
the  line  from  the  Italian  frontier  to  Martigny,  in  the 
canton  of  Vallais.  It  is  proposed  to  overcome  the 
heavy  gradients  by  the  adoption  of  a  third  rail  on 
the  rack  system,  as  used  on  the  Mont  Cenis  line. 
The  promoters  of  the  railway  intend  to  insure  safety 
in  working  during  the  winter  months  by  the  adop- 
tion of  precautions  against  the  danger  of  snowfall 
and  avalanches.  .  The  cost  of  construction  and  equip- 
ment of  the  railway,  for  which  no  subsidies  are 
asked  by  the  promoters,  is  estimated  at  15,000,000 
francs. 


i8o 

Miniature  Arc  Lamp. 

The  introduction  of  tlie  enclosed  arc  lamp  has  ex- 
tended the  field  of  the  arc  system  of  electric  lighting 
to  interior  illumination;  the  miniature  arc  of  the 
General  Electric  company  promises  another  advance 
in  providing  for  the  use  of  arc  light  in  smaller  units, 
so  that  it  may  compete  with  oil,  gas  and  incandes- 


WESTERN  ELECTRICIAN. 

The  miniature  arc  lamp  designed  for  iio-volt 
direct-current  circuits  is  frequently  required  to  op- 
erate at  slightly  higher  or  lov.er  voltages.  An  ad- 
justable resistance  has,  therefore,  been  provided  in 
the  top  of  the  casing  which  adapts  the  lamp  to  any 


MINIATURE  .\RC  LAMP. 

cent    lamps    in    illuminating  halls,   offices,   displaj' 
windows  and  rooms  of  limited  area. 

Heretofore  arc  lamps  have  been  designed  to  give 
an  intensely  bright  light,  and  they  naturally  re- 
quired   considerable   current.     For   certain   installa- 


FIG.   I.      MOLONEY  TRANSFOR-MER. 

line  voltage  from  loo  to  120.  The  standard  current 
required  by  the  miniature  arc  lamp  is  2^2  amperes, 
but  a  loop  in  the  magnet  coil  permits  an  adjustment 
for  three  amperes;  y},  to  75  volts  is  required  at  the 
arc,  and,  when  adjusted  for  2^^  amperes  with  a  line 
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FIG.  3.       MOLONEY    TRANSFORMER. 


tions  such  lamps  are  not  desirable.  With  low-ceil- 
inged  rooms  an  intense  light  over-illuminates  the 
area  directly  beneath  it  while  other  parts  of  the  room 
are  left  comparatively-  dark.  In  the  new  miniature 
arc  lamp,  illustrated  herewith,  the  illuminating 
power  and  the  current  are  much  less,  so  that  several 


voltage  of  no,  the  energ>-  at  the  terminals  is  275 
watts.  Adjusted  for  three  amperes  the  energy  is 
330  watis.  The  life  is  from  40  to  45  hours  with 
standard  current  and  from  35  to  40  hours  with 
three  amperes. 

The  mechanism  of  the  miniature  arc  lamp  operates 
on  tlie  well-known  General  Electric  carbon-feed 
principle.  The  carbon  is  fed  through  a  brass  tube 
extending  through  the  center  of  the  niagnet  coil. 
The  double  cam  clutch,  which  operates  directly-  upon 
the  carbon,  is  simple  in  its  action  and  has  few  parts. 
Special  attention  has  been  given  to  the  design  of  the 
carbon  holders  and  the  general  arrangement  of  the 
frame  to  facilitate  rapid  trimming. 

The  principal  dimensions  of  the  miniature  arc 
lamp  are: 

Length  over  all ]Sv4  inches. 

Weight g!4  pounds. 

Upper  carbon S>4  by  3s  inches.. 

Lower  carbon 3';  by  ?8  inches. 

Enclosing  globe — Top  diameter 2  inches. 

Maximum  diameter 3  inches. 

Bottom  diameter J|  inch. 

Height 4  inches. 

Porcelain  shade 11  by  2  by  z%  inches. 

No  outer  globe  is  used.  Each  lamp  is  arranged 
with  a  switch  so  that  it  can  be  readily  thrown  in  or 
out  of  circuit 


Lap-welded  Speaking  Tube. 

In  the  electrical  supply  business  speaking  tube  has 
been  so  closely  associated  with  electrical  signaling 
devices — bells,  annunciators  and  similar  apparatus — 
that  it  has  been  considered  one  of  the  necessities 
for  a  well-stocked  concern.     The  Westc-q  Electric 


FIG.   2.       MOLONEY  TR.4NSFORMER. 

lamps  are  not  more  expensive  to  operate  than  one 
large  lamp,  while  by  dividing  the  total  amount  of 
light  required  the  general  illumination  is  greatly 
improved.  The  miniature  arc  lamp  is  also  suitable 
for  other  places  where  a  large  arc  lamp  would  sup- 
ply more  light  than  necessary.  It  is  of  the  single- 
globe  and  reflector  t>^pe,  the  light  of  the  arc  being 
thrown  down  from  the  polished  under  surface  of  the 
reflector. 
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L.A^P-\\'ELDED  SPE.A.KING  TfBE. 


compan}'  has  manufactured  speaking  tube  for  a  num- 
ber of  years,  and  a  special  feature  of  its  speaking 
tube  is  the  lap-welded  seam,  which  is  practically 
air-tight  and  assists  in  making  the  speaking  tube 
rigid  and  strong.  The  cut  indicates  the  seam  and 
the  manner  of  making  it.  The  best  grade  of  tinned 
sheet-iron,  know^n  as  I.  C.  tin,  is  used  in  the  manu- 
facture.   Tiie  sheet  tin  is  tiioroughly  uniform,  and 
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the  tube  \\hen  finished  is  not  only  uniform  in  regard 
to  the  character  of  the  material,  but  also  uniform 
in  shape.  Another  feature  is  the  careful  manner  in 
which  the  speaking  tube  is  packed,  200  pieces  being 
put  in  a  crate,  which  weighs,  approximately,  152 
pounds.  The  200  pieces  are  equal  to  i,ooo  feet 
The  size  of  the  crate  is  13^4  by  17U  inches,  and  it 
is  five  feet  3^2  inches  long,  being  a  convenient  size 
both  in  weight  and  shape  for  one  man  to  handle. 


Moloney  Transformer. 

The  accompanying  cuts  (Fig.  i  and  2)  illustrate 
the  type  A  transformer  made  by  the  Moloney  Elec- 
tric company  of  St.  Louis.  Fig.  i  shows  the  general 
appearance  of  the  device  and  Fig.  2  gives  a  rear 
view,  showing  the  method  of  attaching  the  trans- 
former to  its  support  In  Fig.  3  relative  efficiency 
curves  of  the  transformer  are  given.  Curve  A  in- 
dicates the  maximum  efficiency  at  133  cycles;  curve 
B,  maximum  efficiency  at  60  cycles;  curve  C,  all- 
day  efficiency  at  133  cycles;  cuire  D,  all-day  effi- 
ciency at  60  cycles. 

It  is  claimed  that  this  transformer  has  been  care- 
full}'  designed  to  cut  down  the  iron  losses  to  a 
m.inimum  and  to  secure  close  regulation.  The 
maximum  all-day  efficiencj-  has  been  increased,  it 
is  said,  "to  a  degree  without  precedent  in  the  history 
of  transformer  building."  The  mechanical  construc- 
tion and  insulation  are  claimed  to  be  of  the  best, 
and  the  transformer  is  guaranteed  against  aging 
deterioration  for  two  j^ears. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  September  19. — ^A  reminder  of  last 
sprmg  5  electrical  exJnOition  is  lound  m  Uie  acuun 
Drougnt  m  tne  Supreme  Court  by  ALax  xUeyer  to 
reco\er  ^io,ouo  aamages  irom  tne  Unii.ed  :3Lai.es 
Electrical  Supply  company,  wtiich  lie  seeks  to  hold 
responsible  tor  itie  loss  oi  his  wtnsKiers  and  also 
the  nair  on  the  right  side  of  his  head.  Meyer  was 
engaged  Dy  tne  company  ior  ttie  snow  in  -Madison 
square  Garden  last  Maj-.  He  had  charge  ol  ttie 
X-ray  exhibit,  and  handled  the  Iluoroscope.  Alter 
about  10  days  lie  says  tnat  he  felt  a  peculiar  itciimg 
sensation  ail  over  Uie  right  side  ot  his  bodj".  He 
thought  nothing  of  it  at  lirst,  but  he  became  alarmed 
when  his  lace  oegan  to  shrivel,  and  his  hair,  mus- 
tache and  heard  on  the  right  side  to  drop  ofi.  Then 
he  says  his  arm  began  to  pain  him  and  to  sweU 
up.  ±le  went  to  his  physician,  who,  after  a  thor- 
ough examination,  told  him,  it  is  claimed,  that  the 
rignt  side  of  his  body  had  been  cooked.  He  at  once 
leiL  the  employment  of  the  electrical  company.  He 
thinks  the  company  is  liable  in  damages  because 
no  warning  was  given  to  him  of  the  danger  that 
he  incurred  in  exhibiting  the  X-rays.  Meyer  has  had 
several  photographs  talcen  of  his  face  and  body 
since  then  and  compared  with  photographs  taken 
before  his  emploj'ment.  They  will  be  used  in  the 
trial  of  the  case. 

The  General  Electric  companj-'s  new  common 
stock,  $18,276,000,  issued  in  place  of  the  old  common 
and  preferred  stock  of  the  company,  which  has  been 
reduced  in  accordance  with  the  recent  action  of  the 
stockholders  of  the  company,  was  listed  in  the  Stock 
Exchange  on  Wednesday  of  last  week. 

A  delegation  from  the  Central  Labor  Union  called 
upon  President  Guggenheimer  of  the  coimcil  a  few 
days  ago  and  had  some  talk  with  him  over  the  com- 
plaints made  of  the  high  steps  of  street  cars.  The 
delegation  told  him  that  tliere  was  great  danger  to 
passengers  from  the  present  high  steps  of  the  cars. 
The  delegation  said  afienvard  that  Mr.  Guggenheimer 
was  preparing  an  ordinance  "which  he  would  submit 
to  tlie  council  and  to  tlie  Board  of  Aldermen.  It 
will  provide  that  the  steps  shall  not  be  at  a  danger- 
ous height,  and  that  cars  must  be  stopped  when 
signaled.  Mr.  Guggenheimer  may  be  prevailed 
upon  to  make  some  valuable  engineering  sugges- 
tions by  which  the  steps  may  be  avoided,  as  he 
comes  fresh  to  the  problem  and  is  not  impeded  bj"^ 
the  experience  of  years,  as  is  the  case  with  the  engi- 
neers of  the  street-railway  companies. 

The  Western  Union's  report  for  the  third  quarter 
of  the  year  shows  a  decrease  in  revenue  of  $150,000 
as  compared  with  the  corresponding  period  of  last 
J"  ear. 

The  Edison  Electric  Illuminating  company  of 
Brooklyn  has  declared  a  quarterly  dividend  of  1^2 
per  cent,  payable  October  ist. 

There  is  a  persistent  rumor  that  the  Metropolitan 
Street  Railway  company,  with  its  big  plants  and 
elaborate  underground  construction,  is  preparing  to 
go  into  the  electric-lighting  and  steam-heating  busi- 
ness. According  to  another  story,  the  company  has 
entered  into  a  combination  with  the  electric-lighting 
companies  which  will  enable  tlie  latter  to  ofi^er  their 
product  at  a  greatly  reduced  rate.  At  the  office  of 
the  Edison  Electric  Illuminating  company  it  was  said 
that  nothing  w'hatever  was  known  of  such  a  com- 
bination. The  officials  of  the  Metropolitan  Street 
Railway  company  deny  that  their  conduits  are  to  be 
used  for  an>-tliing  other  than  street-raiUx^ay  purposes. 
''We  have  our  hands  full  running  a  railroad."  said 
an  official.  "This  report  appears  periodically,  and 
is  probably  due  to  the  fact  that  people  have  an  idea 
that  the  new  system  requires  nothing  more  than  was 
needed  for  the  one-line  overhead  trolley.  The  whole 
thing  was  gone  over  satisfactorily  a  year  ago.  when 
the  Railway  Commission  was  in  session.  They  had 
their  own  engineers  make  an  examination,   and  it 
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was  shown  that  tlie  various  ducts  were  necessary  for 
the  system  we  are  to  use." 

Bridge  Commissioner  Shea  served  notice  on  the 
Police  Board  at  its  meeting  last  week  to  the  effect 
that  the  trolley  companies  are  violating  their  con- 
tract by  running  cars  over  the  Brooklyn  bridge 
within  the  contract  distance  of  102  feet.  Each  car, 
according  to  the  contract,  must  be  102  feet  or  more 
behind  the  car  ahead  of  it  on  the  bridge.  Chief 
Devery  was  instructed  to  order  the  policemen  on  the 
bridge  to  see  that  the  rule  was  no  longer  violated. 

The  combination  car  on  trial  in  Brooklyn  fails 
to  please  the  New  York  Tribune,  which  lifts  up  its 
voice  to  say:  "The  new  street  cars  in  Brooklyn 
which  some  maladroit  genius  has  imposed  upon  that 
long-suffering  borough  are  supposed  to  be  a  com- 
promise between  open  cars  and  closed  cars,  and  to 
be  available  for  use  all  the  year  round.  As  a  matter 
of  fact,  they  unite  in  themselves  the  bad  qualities 
of  both  and  the  good  qualities  of  neither,  and  are 
not  fit  for  use  at  any  time.  In  summer  they  are  hot. 
in  winter  they  will  be  cold,  and  for  52  weeks  in  the 
year  they  are  bound  to  be  stuffy,  draughty,  awkward 
to  get  into  or  out  of,  uncomfortable  to  ride  in,  and 
altogether  abominable."  M.  S. 


Northwestern  Notations. 

Minneapolis,  September  19. — John  F.  Calderwood, 
auditor  of  the  Twin  City  Rapid  Transit  company, 
Minneapolis,  was  elected  president  of  the  National 
Railway  Accountants'  association,  recently  in  con- 
vention  in   Boston. 

A  new  engine  has  been  ordered  for  the  electric- 
light  plant  of  Long  Prairie,  Minn. 

The  John  T.  Burke  Electric  Supply  company  of 
Omaha  was  the  lowest  bidder  for  furnishing  an 
electric-light  plant   for   Wayne,   Neb.,   at  $5,200. 

Benton  &.  Sons  of  La  Crosse,  Wis.,  have  the  con- 
tract to  furnish  a  1,000-light  dynamo  for  the  electric- 
light  plant  in  Lansing,  la. 

Thomas  Morris,  a  lineman  for  the  Electric  Light 
and  Waterworks  company  at  Chippewa  Falls,  Wis., 
received  a  shock  while  on  a  ladder,  and  fell  18 
feet  to  the  ground.  He  fractured  his  collarbone 
and  received  a  number  of  bruises. 

The  Wisconsin  Central  Railway  company  has 
secured  an  injunction  preventing  the  Chippewa 
Valley  Electric  Railway  company  from  building  on 
a  right-of-way  claimed  by  the  railroad  company, 
between   Eau   Claire   and   Chippewa    Falls,   Wis. 

Extensions  and  improvements  to  the  electric-light 
station  at  Reedsburg,  Wis.,  will  be  made,  to  cost 
about  $2,500. 

It  is  reported  that  the  local  creditors  of  the  street- 
railway  company  of  Dubuque,  la.,  contemplate  forc- 
ing the  company  into  voluntary  bankruptcy,  and 
unless  this  is  done  they  will  make  application  for  an 
involuntary   bankruptcy. 

A  hook-and-ladder  truck  collided  with  a  street 
car  in  Duluth,  Minn.,  killing  one  man.  The  cor- 
oner's jury  held  the  motorman  of  the  car  respon- 
sible for  neglecting  to  see  that  the  cross  street  was 
clear  both  ways    before  crossing. 

Mayor  Wood  of  Greenwood,  B.  C,  is  putting  in 
an  electric-power  and  light  plant  at  Boundary  Falls. 
B.  C.     The  plant  will  have  500  horse  power. 

The  street-railway  company  of  Spokane,  Wash., 
proposes  to  build  two  new  lines,  and  has  ordered 
materials  for  the  purpose. 

The  waterworks  company  of  Oshkosh,  Wis., 
claims  its  pipes  are  suffering  from  electrolysis  from 
the  current  escaping  from  the  Citizens'  Traction 
company's  tracks.  A  section  of  water-pipe,  taken 
from  beneath  a  switch,  is  exhibited  to  show  the 
effect  of  electrolysis.  The  .electric  company  comes 
back  with  a  section  of  pipe,  taken  up  before  the 
city  ever  had  a  street  car,  which  shows  the  same 
kind  of  breaks,  and  claims  the  trouble  to  be  that 
the  pipes  are  soil-eaten. 

Mayor  Bouza  has  put  in  an  electric-light  plant 
at  Tyndall.  S.  D. 

F.  S.  Fell,  manager  of  the  Postal  Telegraph 
company's  office  in  Oshkosh,  Wis.,  has  been  pro- 
moted to  the  Davenport,  la.,  office.  He  is  succeeded 
in   Oshkosh  by  Miss  Jennie  M.   Chase. 

J.  B.  Canterbury  of  La  Crosse,  W^is.,  proposes 
an  electric-car  line  in  Mankato,  Minn.  He  will  ap- 
ply for  a  franchise  and  proceed  to  form  a  company 
at  once. 

The  Superior  Rapid  Transit  company  of  Superior. 
Wis.,  is  relaying  its  tracks  on  a  broad  gauge,  and 
cars  will  soon  be  running  through   from  Duluth. 

Little  Falls,  Minn.,  has  been  having  a  contest  with 
the  electric-light  and  water  company  lor  a  long 
time,  over  one  subject  or  another.  The  city  will 
vote  on  October  4th  on  $do.ooo  bonds  to  either  pur- 
chase the  present  plants  or  build  new  ones. 

The  Commercial  Light  and  Power  company  of 
Duluth  is  rearranging  its  wires  to  operate  more 
economically  when  the  city  lights  are  reduced.  The 
new  contract  with  the  city  reduces  the  company's 
income  about  $30,000  annually,  and  rigid  economy 
will  be  the  order  of  the  day. 

Winnipeg,  Man.,  has  appointed  an  electric-wire 
inspector. 

Marcus  Johnson  v/ill  put  in  an  electric-light  plant 
at  Red  Lake  Falls,  Minn. 

The  street-railway  company  of  Butte,  Mont.,  has 
withdrawn  its  request  for  a  franchise  to  carry  freight 
on  its  lines  in  Butte,  and  its  manager  says  it  was  not 
the  intention  of  the  company  to  carry  it  on  any 
but  the  back  streets.  Nevertheless,  the  application 
caused  a  (:"eat  objection  on  the  part  of  the  citizens. 
The  projectors  of  the  electric  railway  at  Waupaca, 


Wis.,  say  they  will  have  the  line   in  operation   by 
May  I,  1899.        C. 

Canadian  Intelligence. 

Ottawa,  Ont.,  September  17.— Mr.  J.  W.  Poupore, 
M.  P.  for  Pontiac,  is  negotiating  with  an  American 
Siudicate,  capitalized  at  :p5,ooo,<x)o,  to  erect  smelters 
at  Ottawa,  and  on  the  Georgian  Bay,  in  connection 
with  the  Ottawa  ship  canal.  In  relation  to  this,  a 
gentleman  is  in  this  city  to  patent  an  electrical 
smelter. 

The  big  fair  at  Toronto,  Ont.,  proved  a  bonanza  to 
the  electric  street  railway  of  the  city.  The  total  num- 
ber of  passengers  carried  during  the  fair  was  1,879,- 
298,  exclusive  of  transfer  passengers.  The  earn- 
ings exceeded  tliose  of  last  year,  during  the  same 
period,  by  $15,167. 

The  Montreal  Street  Railway  company  is  de- 
molishing its  car  shed  and  the  salt  and  sand 
house  at  Hochelaga  section,  in  order  to  erect  on 
the  site  a  new  car  shed,  with  accommodation  for 
124  cars.  The  work  will  be  completed  in  January, 
and  the  improvement  will  cost  $40,000. 

Complaints  have  been  made  to  the  Agricultural 
Department  of  Canada  by  Montreal  shippers  respect- 
ing damage  occasioned  to  perishable  articles  of  ex- 
port, owing  to  lack  of  proper  ventilation  on  some  of 
the  steamships.  It  is  understood  that  at  least  15  of  the 
principal  ocean-going  steamers,  sailing  out  of  that 
port,  will  be  fitted,  this  fall,  with  electric  apparatus 
for  proper  ventilation. 

A  judgment  has  been  delivered  by  Judge  Loran- 
ger,  at  Montreal,  which  declares  that  the  rolling 
stock  of  the  Montreal  street  railway,  the  rails,  wires 
and  poles,  are  subject  to  assessment  for  municipal 
purposes.  Hitherto  they  have  not  been  taxed. 
The  recent  decision  of  the  Ontario  courts  declaring 
the  right  of  the  city  of  Toronto  to  assess  such  rails, 
wires  and  poles,  has  had  the  effect  of  stirring  up 
an  agitation  in  Montreal,  resulting  in  the  judgment 
referred  to. 

The  Royal  Electric  company  of  Montreal  will 
hold  a  special  meeting  on  the  i8th  of  October  next, 
for  the  purpose  of  authorizing  an  issue  of  preferred 
stock  and  the  acquisition  of  shares  in  the  Chambly 
Manufacturing  company  for  an  additional  amount 
of  $100,000.  The  Royal  company  has  heretofore 
been  paying  4V2  per  cent,  on  its  mortgage  bonds 
and  a  higher  rate  of  interest  for  its  customers'  pa- 
per. The  company's  credit  being  excellent,  any 
money  required  can  be  obtained  in  England  at  a 
much  lower  rate  of  interest,  and  the  board  deems  it 
in  the  interest  of  the  shareholders  to  avail  them- 
selves of  that  credit  instead  of  issuing  common  stock 
at  once  for  all  the  money  needed,  which  stock  would 
carry  eight  per  cent,  dividend. 

The  City  Council  of  Toronto,  Ont.,  has  accepted 
the  tender  of  the  Sprague  Elevator  company  of 
New  York  for  the  supply  of  three  electric  elevators, 
with  generating  plant  for  five,  for  the  new  municipal 
buildings  of  Toronto.  The  architect  states  that  the 
electric  plant  will  operate  300  or  400  lights  in  ad- 
dhion  to  the  power  required  for  running  the  ele- 
vators. 

A  company  of  capitalists  in  Winnipeg,  Manitoba, 
purposes  utilizing  a  portion  of  the  water  power  on 
the  Winnipeg  River.  The  scheme  involves  the  es- 
tablishment of  an  electric  railway  from  the  mouth 
of  the  Whitemouth  River  to  points  along  the  Win- 
nipeg River,  and  also  the  transmission  of  electric 
power  to  the  city  of  Winnipeg. 

The  mayor  of  the  town  of  Barrie  has  sent  to  the 
clerk  of  the  Ontario  Legislature  notification  of  a 
recent  by-law  authorizing  the  Town  Council  to 
expend  $35,000  on  a  municipal  electric-lighting 
plant. 

Mr.  George  Johnson,  the  Dominion  statistician, 
has  been  looking  into  the  railway  statistics  of  Can- 
ada. He  has  reported  that,  for  the  year  ended 
December  31,  1897,  there  were  35  electric  railways 
in  the  different  cities  of  the  Dominion,  having  a 
total  of  583  miles  of  track.  They  ran  about  26,500,- 
000  miles  and  carried  fully  84,000.000  people  during 
the  year.  For  the  year  previous  the  figures  were 
10.000,000  less,  while  the  steam  railways  carried  only 
16,000,000. 

An  interesting  experiment  in  electrical  lighting 
is  being  tried  in  the  Parliament  buildings  here  which, 
if  successful,  will  lead  to  a  beneficial  change  in  the 
present  method  of  lighting  the  Commons  chamber. 
For  some  years  past  it  has  been  lighted  by  installa- 
tions of  incandescent  lamps,  arranged  in  large  chan- 
deliers, suspended  from  the  ceiling,  giving  a  light 
which,  while  of  sufficient  brightness,  was  rather 
garish  in  effect.  The  experiment  is  now  being  tried 
of  illuminating  the  chamber  by  an  installation  of 
electric  lights  set  in  a  space  between  the  roof  and 
the  ceiling,  the  latter  consisting  of  heavy  glass 
panels. 

The  twentieth-century  movement  has  reached 
Toronto,  Ont,  in  the  form  of  a  coach-delivery 
wagon,  to  be  used  by  the  Robert  Simpson  company 
of  that  city.  The  propelling  power  of  this  vehicle 
consists  of  two  two-horse  power  motors,  one  geared 
directly  to  either  hind  wheel.  This  is  the  first  elec- 
tric delivery  wagon  in  the  Dominion  of  Canada. 
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war,  wlicn  the  American  consulate  was  threatened 
by  an  angry  mob,  won  the  admiration  of  the  whole 
cotmtry. 

Mr.  Joseph  Appleton,  the  chief  engineer  of  the 
Electric  Storage  Battery  company,  is  in  the  West,  in- 
specting recent  installations  in  Chicago  and  St. 
Louis. 

Mr.  Robert  C.  Morris  of  New  Orleans,  who  pos- 
sesses a  franchise  for  electric  lighting  and  power 
in  that  city  and  is  organizing  the  New  Orleans 
Electric  Light  and  Power  company,  was  in  Chicago 
early  in  the  week. 

T.  S.  E.  Dixon,  a  Chicago  patent  lawyer,  and  him- 
self an  inventor  of  no  mean  ability  in  the  line  of 
railroad  appliances,  was  drowned  in  the  surf  on  Sep- 
tember i4ih,  while  bathing  at  Virginia  Beach,  Va. 
Mr.  Dixon  left  a  widow  and  two  children. 

Mr.  H.  L.  Parker,  the  president  of  the  Emerson 
Electric  Manufacturing  company  of  St.  Louis,  a 
frequent  Chicago  visitor,  was  here  last  week,  but 
not  on  business  connected  with  the  electrical  trade, 
although  he  managed  to  see  a  number  of  his  elec- 
trical friends. 

John  Lowber  Welch,  president  of  the  Union  Trac- 
tion company,  controlling  the  Philadelphia  street 
railroads,  has  announced  that  he  will  retire  from  the 
directorate  of  that  company.  He  will  be  succeeded 
as  president  by  Vice-president  and  General  Manager 
Parsons,  late  of  Chicago.  George  W.  Elkins,  son 
of  William  L.  Elkins,  will  succeed  to  the  vacant 
directorship. 

The  trustees  of  Cornell  University  have  enlarged 
the  teaching  staff  of  the  College  of  Civil  Engineering 
by  the  creation  of  a  new  professorship  and  the  ap- 
pointment of  G.  S.  Williams,  B.  Sc,  C.  E.,  of  Michi- 
gan University,  class  of  i88g,  as  professor  of  civil 
engineering,  in  charge  of  the  hydraulic  laboratory. 
Mr.  Williams  has  spent  the  nine  years  since  his 
graduation  from  the  engineering  department  of  the 
Univ-ersity  of  Michigan  in  city  waterworks  construc- 
tion, on  the  United  States  Lighthouse  Board  and  as 
civil  engineer  to  the  Board  of  Water  Commissioners 
of  Detroit. 


ELECTRIC  LIGHTING. 

A  $10,000  electric-light  plant  is  to  be  built  at  Will- 
iams,  Ariz.,   without   delay. 

The  Lincoln,  111.,  gas  plant  was  sold  on  Septem- 
ber 15th  to  Joseph  H.  Vail  of  Chicago,  representing 
eastern  capitalists,  for  a  consideration  of  $200,000. 
Frank  M.  Mills,  the  former  owner,  also  owns  a  con- 
trolling interest  in  the  waterworks  and  the  Lincoln 
Electric  Light  company. 

The  Seabright  (N.  J.)  Electric  Light  company's 
power  house  caught  fire  on  the  evening  of  Septem- 
ber 14th  and  was  totally  destroyed.  The  town  was 
consequently  in  darkness.  The  building  was 
erected  last  spring  at  a  cost  of  $12,000  and  was  in- 
sured for  $8,000.  The  light  supply  to  the  hotels 
and  seaside  cottages  w^as  shut  off. 


ELECTRIC  RAILWAYS. 

The  Terminal  Railway  company  proposes  to  build 
an  electric  railway,  as  an  extension,  from  South 
Pasadena  to  Alhambra,   Cal. 

The  conversion  of  the  steam  dummy  line  south  of 
Go-lden  Gate  Park  into  an  electric  road  has  proved 
so  successful  that  the  directors  of  the  Market  Street 
Railway  company  of  San  Francisco  are  considering 
the  advisability  of  similarly  converting  the  steam 
railway  now  running  from  California  street  and 
Central  avenue  to  the  Cliff.  It  is  stated  that  the  new 
electric  line  south  of  the  park  has  proved  a  success 
bej'^orfd  the  anticipations  of  the  directors.  The  old 
dummy  line  was  for  years  operated  at  a  loss.  The 
new  line  has  not  only  paid  the  cost  of  operatign, 
but  has  paid  interest  on  the  cost  of  construction  as 
well. 

Promoters  are  busy  agitating  the  project  of  a 
trolley  line  to  connect  Syracuse  and  Corning,  the 
plan  involving  the  consolidation  of  six  traction  com- 
panies, the  Corning  City  line,  the  PennYan  suburban 
road,  the  Geneva,  Waterloo,  Seneca  Falls  and 
Cayuga  Lake  traction  line,  the  Auburn  city  line  and 
the  lines  in  Syracuse.  In  order  to  make  an  un- 
broken line  of  132  miles  it  will  only  be  necessary  to 
build  roads  connecting  Corning  and  Penn  Yan, 
Cayuga  Lake  Park  and  Moravia  or  Auburn  and 
Auburn  and  Skaneateles,  if  other  lines  already  pro- 
jected are  carried  out  according  to  present  plans. 
Power  houses  are  located  at  Corning,  Penn  Yan. 
Waterloo,  Cayuga  Lake  Park,  Moravia  or  Cayuga, 
Auburn  and  Syracuse,  which,  it  is  said,  would  be 
sufficient  to  supply  power  for  the  proposed  line. 


PERSONAL. 


Mr.  Norman  Taylor  Harrington  was  recently  mar- 
ried to  Miss  Anna  Spencer,  daughter  of  Robert  C. 
Spencer  of  Milwaukee.  Mr.  Harrington  is  the  young 
mechanical  and  electrical  engineer  of  Chicago  whose 
nonchalant   bravery   at   Barcelona,   just   before   the 


MISCELLANEOUS. 

Los  Angeles,  Cal.,  is  considering  the  creation  of 
the  office  of  city  electrician  and  the  employment  of 
an  electrical  inspector. 

This  is  a  recent  lightning  story;  During  a  thun- 
der-shower the  other  day  the  water  supply  at  the 
home  of  Gilbert  A.  Ives  of  Sandisfield,  Mass..  was 
shut  off  by  lightning.  The  water  was  conducted 
to  the  house  and  barn  by  a  lead  pipe  from  a  spring 
60  rods  away.    A  large  tree  standing  near  the  pipe 
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was  struck  and  splintered,  and  then  the  lightning, 
entering  the  ground,  followed  the  pipe  to  the  spring, 
blowing  off  the  boards  and  stones  covering  it  to 
a  distance  of  50  feet.  At  the  same  time  a  ball  of 
fire  entered  the  house,  shocking  slightly  one  of 
the  inmates,  but  doing  no  further  damage. 

The  Navy  Department,  through  the  Bureau  of 
Supplies  and  Accounts,  is  inviting  sealed  proposals 
until  September  27th  for  furnishing  the  New  York 
navy  yard  with  a  quantity  of  electric  supplies,  in- 
cluding electric-light  fixtures  as  per  specifications 
of  1897;  2,000  feet  of  galvanized  steel  cable;  wiring 
appliances  as  per  specifications  of  1897;  gaskets 
for  junction  boxes,  switches,  switch  receptacles,  etc.; 
238  one  and  five  candle  power  instrument  lamps;  be- 
tween 15,000  and  20,000  fuses  of  various  descriptions; 
2,100  feet  of  hard-rubber  tubing  for  lining  tubes  and 
brushes,  539  push-buttons  and  60,000  feet  of  wire.  In- 
tending bidders  desiring  full  specifications  and  blank 
forms  of  proposals  can  obtain  them  upon  application 
to  the  Navy  Pay  Office  at  New  York  or  to  the  bureau 
at  Washington,  D.  C. 


TRADE  NEWS. 

The  Sitax  Battery  company  of  San  Francisco  has 
been  incorporated  with  a  capital  stock  of  $10,000,  to 
manufacture  and  sell  wet  and  dry  batteries.  The 
directors  are  H.  P.  Thayer,  E.  H.  Baxter  and  A. 
White. 

The  International'  Correspondence  Schools  of 
Scranton,  Pa.,  have  arranged  a  course  of  study  in 
telephony.  The  work  is  in  charge  of  Mr.  Kemp- 
ster  B.  Miller,  formerly  of  Chicago,  which  is  equiv- 
alent to  saying  that  it  will  be  executed  with  intelli- 
gence, fidelity  and  skill.  A  prospectus  of  the  course 
has  been  issued  by  the  Correspondence  Schools 
and  should  be  applied  for  by  all  interested  in  the 
study  of  the  art  of  telephony. 

To  those  interested  in  the  painting  of  metal  sur- 
faces the  little  pocket-sized  book  issued  by  Edward 
Smith  &  Co.  of  45  Broadway,  New  York,  should  be 
valuable.  It  is  entitled  "Painting  to  Prevent  Cor- 
rosion, with  Specifications,"  and  was  written  by 
A.  H.  Sabin,  a  well-known  engineer.  The  use  of 
the  durable  metal  coating  made  by  the  firm  publish- 
ing the  book  is  advocated,  but  the  volume  is  more 
than  an  advertisement  for  Smith  &  Co.,  covering,  as 
it  does,  the  whole  subject  of  the  painting  of  metal 
structures.  The  book  is  handsomely  printed,  lib- 
erally illustrated  and  bound  in  leather. 

The  electrical  trade  will  be  interested  to  learn  of 
the  recent  arrangements  made  by  the  Western  Elec- 
tric company  to  exclusively  represent  the  Stanley 
Electric  Manufacturing  company  in  Michigan,  Ohio, 
Kentucky,  Tennessee,  Alabama,  Mississippi,  Indiana, 
Illinois.  Wisconsin,  Minnesota,  Iowa,  Missouri, 
Arkansas,  Louisiana.  Texas.  Indian  Territory,  Okla- 
homa, Kansas,  Nebraska,  South  Dakota,  North  Da- 
kota, Montana,  Wyoming,  Colorado  and  New 
Mexico.  A  complete  stock  of  transformers  and 
other  appliances,  to  insure  prompt  shipment,  will  be 
carried  in  Chicago.  Correspondence  is  solicited 
from    intending    purchasers    of    alternating-current 
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apparatus  for  any  purpose — single-phase,  poly- 
phase, power  transmission,  transformers,  switch- 
boards, instruments,  etc. — and  all  orders  and  in- 
quiries will  have  immediate  attention. 

William  Roche,  inventor  and  manufacturer  of  the 
New  Standard  dry  batteries,  is  running  his  two 
large  floors  at  259  Greenwich  street,  New  York, 
overtime  to  keep  up  with  orders.  He  is  getting 
some  large  orders  for  a  small  oval  cell  he  is  now 
making  to  supersede  the  acid  pocket  cell  for  elec- 
tric scarf  pins.  He  has  a  miniature  lamp  that  lights 
up  brightly  with  one  of  these  cells,  which  is  surpris- 
ing, considering  that  the  cell  is  only  1%  by  1%  by  3% 
inches  over  all.  Mr.  Roche's  7  by  3-inch  cell  is  being 
adopted  for  railroad  signals  and  coin-operated  ma- 
chines throughout  the  country,  and  the  manufacturer 
says  that  there  is  really  no  more  economical  cell 
of  any  kind  for  cautery  work,  gas-engine  ignition, 
etc.  If  a  rush  of  business  counts  for  anything  the 
users  of  batteries  must  be  getting  "on"  to  the  New 
Standard  now.  The  Standard  Telephone  and  Elec- 
tric company,  Madison,  Wis.,  sells  the  battery  in  the 
West. 


BUSINESS. 

Tobin  bronze  is  used  for  commutator  bars,  among 
other  purposes.  It  is  made  by  the  Ansonia  Brass 
and  Copper  company  of  New  York,  which  claims 
many  fine  qualities  for  the  metal.  A  pamphlet  tell- 
ing about  its  merits  is  sent  on  application. 

The  Berlin  Iron  Bridge  company,  East  Berlin, 
Conn.,  has  the  contiact  for  furnishing  the  steel  work 
for  the  memorial  hall  which  is  building  at  Westerly, 
R.  I.  This  building  is  to  be  fireproof  throughout, 
has  steel  floor  beams  and  columns  supporting  the 
floor  structure  and  steel  trusses  and  beams  for  the 
roof. 

The  John  S.  Nowotny  company,  313  East  Third 
street,  Cincinnati,  O.,  has  secured  the  agency  for 
the  Crains  Parhelion  arc  lamp  for  southern  Ohio, 
Indiana  and  Kentucky.  Mr.  Nowotny  is  a  pioneer 
in  the  enclosed  arc-lamp  field  and  pins  his  reputa- 
tion and  energy  upon  the  superiority  of  the  Par- 
helion lamp. 

The  American  Pegamoid  company  of  346  Broad- 
way, New  York,  is  proud  of  its  aluminum  paint,  and 
justly  so,  if  one  may  judge  from  the  testimonials 
received.  The  company  makes  other  paints  and 
lacquers  and  tells  about  them  in  a  neat  pamphlet, 
recently  issued.  The  "bright  metal  protector"  is 
especially  interesting  to  engineers  and  dynamo  tend- 
ers. , 

The  Leschen-Macomber-Whyte  company,  19 
South  Canal  street,  Chicago,  has  just  placed  on  the 
market  a  new  specialty  in  the  form  of  an  extra  flex- 
ible arc-lamp  cordage.  This  cordage  is  particularly 
adapted  to  the  arduous  service  involved  in  the  con- 
stant raising  and  lowering  of  arc  lamps  for  outside 
and  street-lighting  service.  The  fact  that  the  cord- 
age has  to  stand  all  sorts  of  weather  and  yet  be 
perfectly  reliable  in  the  matter  of  sustaining  so 
delicate  a  piece  of  apparatus  as- an  arc  lamp  makes 
it  important  that  the  buyer  of  cordage  should  take 
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no  chances.  The  Leschen-Macomber-Whyte  com- 
pany feels  that  a  test  of  hard  service  will  be  all  that 
is  necessary  to  demonstrate  to  a  user  that  this  new 
cord  is  a  "winner." 

The  recent  fluctuations  in  the  prices  on  sockets, 
receptacles,  cut-outs,  insulators,  etc.,  have  made  it 
somewhat  difficult  for  the  ordinary  buyer  to  keep 
track  of  the  market  prices  on  these  goods.  The 
Electric  Appliance  company  has  just  issued  a  special 
price-list  of  all  of  this  material,  giving  trade  prices 
that  are  strictly  up-to-date.  This  list  is  in  the  form 
of  a  small  circular,  and  should  be  of  considerable 
value  to  the  purchaser  of  staple  electrical  supplies. 

Eugene  Munsell  &  Co.  of  New  York  and  Chicago, 
importers  and  wholesale  dealers  in  mica,  report  a 
very  gratifying  demand  for  their  India  mica.  They 
carry  a  large  stock  at  both  their  warehouses  m 
New  York  and  Chicago,  and  are,  therefore,  in  a 
position  to  execute  orders  promptly.  This  concern 
was  one  of  the  pioneers  in  the  preparation  of  mica 
for  electrical  purposes,  having  sold  to  the  Edison 
company  at  a  time  when  the  latter  required  but  two 
armature  winders,  dating  back  in  the  '8o's. 

Nearly  everyone  eng;aged  in  the  electric  lighting 
and  street-railway  business  knows  of  the  Swans 
Metal  Refining  company,  Chicago,  and  its  popular 
president,  Seymour  Swarts.  As  is  well  known,  this 
company  is  always  in  the  market  for  old  copper  wire 
of  any  description,  for  which  it  pays  the  highest 
market  price.  The  company  is  constantly  increas- 
ing its  business,  and  at  the  present  time  has  on  its 
books  almost  every  prominent  electric-lighting  and 
electric  street-railway  company. 

Engineers  complain  that  on  account  of  the  inferior 
quality  of  gaskets  they  experience  a  great  deal  of 
trouble  with  leaking  man-hole  and  hand-hole  plates, 
and  it  is  not  an  uncommon  thing  with  engineers 
who  use  cheap,  inferior  gaskets  to  have  them  blow 
out  entirely,  which,  in  most  cases,  necessitates  the 
shutting  down  of  the  plant  and  frequently  results 
in  personal  injury.  The  Garlock  cut  gasket  for  man- 
hole and  hand-hole  is  claimed  to  be  superior  to  all 
others  and  is  guaranteed  to  give  satisfaction.  It  is 
manufactured  by  the  Garlock  Packing  company, 
Palmyra,   N.  Y. 

K.  McLennan  &  Co.  of  100  Washington  street, 
Chicago,  sole  manufacturers  of  Gale's  commutator 
compound,  answering  a  repeated  question,  state 
that  their  commutator  compound  can  be  used  on  col- 
lector rings  with  as  good  results  as  on  commutators. 
Wherever  there  is  trouble  from  sparking  of  brushes, 
they  add.  Gale's  commutator  compound  will  over- 
come the  difficulty.  The  manager  of  the  firm  stated 
recently  that  the  increased  demand  for  "Gale's" 
had  necessitated  the  increase  of  the  laboratory,  and 
the  firm  now  has  facilities  to  fill  all  orders  without 
delay.  In  the  last  two  months  the  orders  have 
come  so  rapidly  that  there  has  been  a  delay  of  a 
day  or  so  in  filling  them,  but  this  will  no  longer 
occur.  It  is  now  claimed  by  the  firm  that  nearly 
every  user  of  a  generator  or  motor  uses  the  com- 
pound; and  those,  if  any,  that  have  not  tried  it  can 
receive  a  sample  free  upon  request  to  their  supply 
houses  or  to  the  manufacturers. 
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610,524.  Electrically  Controlled  Valve  for  Hy- 
draulic Presses.  William  B.  Cleveland,  Cleve- 
land, Ohio.     Application  filed  January  21,  1898. 

The  valve  coDtrollicg  the  liquid  under  the  plunger  of  a 
hydraulic  press  is  conDected  to  an  electromagnet  having  a 
source  of  electricity  for  its  coil  and  having  the  contact 
terminals  of  the  coil  respectively  upon  the  stationary  and 
moving  element  of  the  press. 


NO.    610,620. 

610,539.  Electric  Clock.  Frank  Hope-Jones  and 
George  B.  Bowell,  London.  England.  Appli- 
cation filed  December  28,  1897. 

The  5rst  claim  is:  The  combination  of  an  electrically 
wound  regulator,  a  secondary  clock,  the  hands  of  which 
are  moved  through  the  agency  of  an  electric  current, 
means  in  the  regulator  for  making  the  electric  circuit 
which  operates  the  secondary  clock,  and  means  in  the 
secondary  clock  for  opening  said  circuit. 

610,620.  Commutator  Brush  Holder.  William  K. 
Bassford,  Jr.,  Bound  Brook,  N.  J.  Application 
filed  February  i,   1898. 

A  brush  holder  consisting  of  a  base  plate  having  a  chan- 
nel for  containing  the  brush,  a  pressure  plate  upon  the 
brush  to  hold  it  in  the  channel,  a  pusher  bearing  upon  the 
end  of  the  brush,  and  a  motive  device  carried  by  the 
pressure  plate  for  driving  the  pusher. 


Issued  SeJ>te7Tiber  ij,  i8g8. 

610,626.  Composition  Containing  Casein  for  Elec- 
tric Insulating  or  Other  Purposes.  Peter  H. 
Hansen,  Copenhagen,  Denmark.  Application 
filed  February  7,  1S98. 

A  composition  consisting  mainly  of  casein,  india  rubber 
and  asphalt. 


System.    William    W.    Dean, 
Application  filed  September  3, 


610.704.  Telephone 
St.  Louis,  Mo. 

1897. 

The  combination  with  a  spring  switch  for  controlling 
the  association  of  a  telephone  with  a  telephone  line,  of  an 
actuating  device,  having  separable  engagement  with  the 
spring  switch  and  which,  when  operated  in  one  direction, 
serves  to  actuate  the  spring  switch  to  open  the  telephone 
circuit,  and  means  independent  of  the  actuating  device 
■  for  directly  engaging  and  maintaining  the  spring  switch 
in  the  position  in  which  it  has  been  placed  by  the  actuating 
device,  and  an  electromagnet  for  operating  this  means, 
whereby  the  circuit  through  the  telephone  may  be  main- 
tained open  and  the  actuating  device,  by  reason  of  its  sep- 
arable engagement  with  the  spring  switch,  may  be  changed 
as  to  position  independently  of  the  electromagnet  and 
spring  switch. 

610.705.  Brush  for  Electrical  Machines.  Joseph 
W.  Dickey,  New  York,  N.  Y.  Application  filed 
December  8,  1894. 

A  woven-wire  brush  is  described. 

610,712.  Apparatus  for  Starting  and  Controlling 
Electric  Motors.  Theodore  W.  Kloman,  New 
York.  N.  Y.     Application  filed  April  4,  1898. 

The  field  coil  or  coils  of  the  motor  are  connected  per- 
manently in  circuit  with  a  main  source  of  current  supply ; 
there  is  also  an  independent  source  of  current  supply  and 
switching  mechanism  for  varying  the  current  flow  there- 
from through  the  armature  of  the  motor  in  accordance 
with  the  demands  put  upon  it.  with  additional  circuit  con- 
nections whereby  the  independent  source  of  current  sup- 
ply may  be  disconnected  from  the  armature  and  the  main 
source  of  current  supply  substituted  therefor,  the  ar- 
rangement being  such  that  the  independent  source  of  cur- 
rent supply  is  never  electrically  connected  with  the  main 
source  of  current  supply. 

610,726.  Art  of  Bending  Armored  Conduit  Tubes. 
William  T.  Ruete,  New  York,  N.  Y.  Applica- 
tion filed  November  24,  1S97. 

This  method  of  forming  a  curved  armored  conduit  tube 
having  a  flexible  porous  lining  consists  in  first  filling  the 


tube  with  a  mass  of  iiquefiable  insulating  material  and 
allowing  it  to  solidify,  then  subjecting  the  tube  to  a  pres- 
sure sufficient  to  bend  it  to  the  desired  degree  of  curva- 
ture, and  finally  subjecting  the  entire  structure  to  a  bath 
of  molten  or  liquid  insulating  material  sufficiently  heated 
to  liquefy  the  mass  and  cause  it  to  impregnate  the  pores 
of  the  insulating  lining. 


NO.    29.344. 

610,767.  Magnetic  Separator.  Ambrose  Monell, 
Munhall,  Pa.     Application  filed  January  10,  189S. 

This  curious  device  is  mounted  on  a  wheelbarrow.  A 
drum  is  secured  between  and  concentric  with  the  wheels 
of  the  barrow;  a  series  of  electromagnets  is  mounted 
upon  the  drum,  and  a  commutator  is  arranged  to  success- 
ively supply  the  current  to  and  cut  it  oflt  from  the  magnets. 

Design. 

29.344.  Fuse  Box.  William  F.  Bossert,  Utica,  N. 
Y.  Application  filed  July  21,  1S97.  Term  of 
patent,  seven  j'ears. 

The  design  for  a  fuse  bos  shown  herewith. 
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The    Long    Beach    Electrical    Company 
and  Its  Manager. 

At  least  one  electric-light  plant  in  the  country  is 
managed  and  controlled  by  a  woman.  Perhaps 
there  are  others  ol  this  description,  but  there  are 
not  so  many  of  them  that  the  attraction  of  novelty 
has  been  dissipated.  The  equipment  which  forms 
the  subject  of  the  accompanying  group  of  illustra- 
tions and  this  brief  description  was  purchased  and 
installed  by  Mrs.  Iva  E.  Tutt,  who  is  now  in  active 
management  of  the  property.  It  belongs  to  the 
Long  Beach  and  San  Pedro  Electrical  company  of 
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and  power  in  Long  Beach  in  the  spring  of 
1895.  and  she  immediately  began  negotiations  for 
the  purchase  of  property  and  the  necessary  machin- 
eiy  and  electrical  equipment.  On  July  25,  1895. 
the  plant  was  in  successful  operation;  and  the  serv- 
ice lias  been  continuous  to  the  present  time.  In 
the  fall  of  the  same  year  the  energetic  manager  ap- 
plied for  and  obtained  a  similar  franchise  in  San 
Pedro,  and  on  April  7,  1896,  the  transmission  line 
connecting  the  two  cities  by  way  of  Terminal 
Island  and  by  a  submarine  cable  under  the  inner 
harbor  at  San  Pedro,  being  completed,  the  two 
cities  were  connected,  and  successfully  lighted  from 


of  the  Colony  of  Plymouth,  as  well  as  of  the  Cut- 
lers, who  came  to  Massachusetts  in  1634,  and  arc 
best  known  through  Manassch  Culler,  the  founder 
of  Marietta,  Ohio. 


Gallantry  of  Signal  Service  Men. 

In  an  order  issued  from  the  War  Department 
General  .'\.  W.  Grcely,  chief  signal  officer  of  the 
army,  highly  commends  the  members  of  the  Sig- 
nal Corps  for  their  work  in  the  Santiago  and  Porto 
Rico  campaigns.  In  regard  to  the  Santiago  cam- 
paign General  Greely  says: 

"In    the    Santiago    campaign    you    were   the    first 
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Long  Beach,  Cal.  Mrs.  Tutt 
applied  for  the  franchises. 
bought  all  the  machinery  and 
personally  superintended  the 
installation  of  the  entire  plant, 
including  the  pole  lines.  The 
company  has  an  authorized 
capital  of  ?50,oco,  and  Mrs. 
Tutt  owns  a  majority  of  the 
stock  and  "runs"  the  business. 
In  addition,  she  is  fully  com- 
petent to  operate  the  station 
alone,  and  she  does  do  so  oc- 
casionally, either  for  pastime 
or  when  an  emergency  de- 
mands the  presence  of  the  men 
somewhere  out  on  the  lines  for 
a  few  hours.  Of  course  the 
plant  IS  not  a  large  one,  but 
it  is  Still  of  respectable  size, 
up-to-date  and  managed  on 
strictly  commercial  lines.  The 
fact  that  crude  oil  is  burned 
for  fuel  explains  the  ease  with 
which  one  person,  and  that  a 
woman,  can  run  the  entire  gen- 
erating plant.  The  adjustment 
of  a  few  valves  keeps  the  lur- 
nace  fires  perfectly  regulated. 

The  present  equipment  con- 
consists  of  a  Stirling  water-tube  boiler,  fitted 
for  mechanical  draft,  a  Ball  tandem-compound 
engine  and  General  Electric  dynamos  for  direct 
and  alternating  current.  The  direct-current  dis- 
tribution is  by  the  Edison  three-wire  system, 
The  switchboard  is  well  equipped  with  instru- 
ments and  protective  devices,  and  the  whole 
plant  is  well  arranged  and  carefully  kept.  The  elec- 
trical department  is  in  charge  of  Mr.  C.  C.  Glass,' 
formerly  with  the  Pasadena  Light  and  Power  com- 
pany. The  directors  of  the  company  are  E.  S.  Tutt, 
president;  C.  C.  Glass,  vice-president;  I.  E.  Tutt, 
secretary,  treasurer  and  manager;  E.  J.  Thomas 
and  W.  M.  Glass. 

Mrs.  Tutt  applied  for  and  obtained  a  franchise 
granting  her  the  right  to  erect,  operate  and 
maintain    an    electric    plant    to    supply    light,    heat 


Switchboard. 


Mrs.  Iva  E.  Tutt,  Manager. 
Engine  Room. 

THE    LONG    BEACH    ELECTRICAL  COMPANY    AND    ITS    MANAGER. 

the  same  central  station.  Terminal  Island  has  since 
been  added.  The  company  was  incorporated  in 
1896.  The  present  prospect  for  business  is  excel- 
lent, and  this  is  largely  due  to  the  fact  that  the  erec- 
tion of  the  government  breakwater  at  San  Pedro 
is  about  to  be  begun.  The  company  expects  to  en- 
large its  plant  by  the  addition  of  a  new  boiler,  a 
250  horse  power  engine  and  a  150-kilowatt  three- 
phase  alternator,  with  the.  necessary  station  appa- 
ratus and  line  construction. 

Mrs.  Tutt  sees  nothing  unusual  in  her  work  and 
keeps  busily  engaged  in  planning  new  business, 
making  contracts,  purchasing  supplies,  paying  bills 
and  managing  the  affairs  of  the  company  generally. 
She  is  a  member  of  the  organization  known  as  the 
"Daughters  of  the  American  Revolution"  and  is  a 
descendant  of  Edward  Winslow,  the  first  governor 
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of  the  army  to  arrive,  as  you 
were  the  last  to  leave.  De- 
stroying within  range  of  Span- 
ish guns  the  submarine  cables 
that  gave  the  enemy  daily  in- 
formation of  inestimable  vatue, 
when  the  occupation  of  Santi- 
ago was  ordered,  you  repaired 
cables  with  such  celerity  that 
you  opened  communication  be- 
tween the  United  States  marine 
camp  at  Caimanera  (Guanta- . 
namo)  and  New  York  city  on 
June  2ist,  the  day  prior  to  the 
landing  of  the  Fifth  Army 
Corps  off  Santiago.  Detained 
even  after  the  homeward  voy- 
age of  your  commanding  gen- 
eral, you  formed  the  last  or- 
ganized command  to  leave  the 
conquered  city,  and  some  even 
now  are  not  free  from  deten- 
tion camp.  Battles  may  be 
fought  and  epidemics  spread, 
but  speedy  communication 
must  nevertheless  be  main- 
tained, and,  owing  to  your 
efforts,  the  American  army  in 
Cuba  has  not  been  isolated 
telegraphically  a  single  day. 
"In  the  Cuban  campaign  you  arranged,  main- 
tained, and  operated  a  system  of  cable  and  land 
lines — partly  commercial,  partly  war  cables,  partly 
flying  telegraph  lines  and  partly  telephone  lines — ■ 
that  enabled  messages  to  pass  in  20  minutes  from 
the  executive  mansion  in  Washington  to  the  head- 
quarters of  the  army  before  Santiago,  and  which  of- 
fered direct  and  immediate  communication  between 
the  secretary  of  war  in  his  office  and  the  Signal 
Corps  men  in  the  advanced  rifle  pit  on  the  right, 
the  left  and  in  the  center  of  our  intrenched  array 
within  400  yards  of  the  enemy.  When  the  city  fell 
your  lines  followed  immediately  army  headquarters 
as  moved  therein. 

"No  one  will  ever  know  the  difficulties — physical 
and  moral,  climatic  and  service — under  which  you 
labored  in  Cuba."    Heat  and  thirst,  hunger  and  fa- 
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tigue— these  present  sufferings  with  impending  dis- 
ease and  death  you  endured  and  faced  uncomplain- 
ingly with  the  rest  of  the  army,  but  these  conditions 
never  prevented  the  prompt,  cheerful  and  efficient 
discharge  of  the  important  duties  devolving  unre- 
mittingly dav  and  night  on  the  Signal  Corps. 

■■Although  not  counted  a  part  of  the  fighting  force 
of  the  army,  you  unhesitatingly  advanced,  in  obedi- 
ence to  orders  and  under  the  direction  of  an  officer  of 
another  corps,  the  Signal  Corps  balloon  to  the 
skirmish  line,  where  you  sent  up  and  occupied  it 
under  sharp  fire  of  shrapnel  and  heavy  fire  of  mus- 
ketry, until,  rent  and  perforated,  it  fell  useless  to 
the  ground.  Later,  your  balloon  destroyed,  you 
carried  to  the  front,  under  heavy  fire,  rapid-fire  guns 
for  the  use  of  the  First  Volunteer  Cavalry." 
The  order  concludes  with  this  statement: 
■■The  Signal  Corps  has  filled  neither  the  guard- 
house nor  the  hospital.  Serving  in  the  field  in  Cuba, 
in  the  Philippines  and  in  Porto  Rico,  and  in  home 
garrisons  at  Tampa.  Chickamauga,  Camp  .Mger, 
Jacksonville  and  Montauk,  yet  your  total  aggregate 
of  over  1.300  has  lost  by  disease  in  camp  and  field 
to  date  only  five  officers  and  men  included." 

A  letter  from  Manila  tells  of  the  brave  conduct 
of  E.  E.  Kelly  of  the  Signal  Corps  during  the  en- 
gagement before  the  Philippine  capital.  In  the  heat 
of  the  conflict  he  carried  a  wire  a  mile  and  a  half 
into  the  Spanish  entrenchments,  while  the  bul- 
lets flew  ail  around  him..  Two  comrades  fell  at 
his  side,  one  fatally  wounded.  For  his  bravery  he 
was  made  a  first  sergeant.  General  Merritt  has  sent 
his  name  to  President  McKiniey  for  recognition  for 
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of  the  regiment  when   it  went  away  was  520,  and 
the  number  brought  back  was  346. 

On  the  8th  of  August  the  healthy  survivors  of  the 
command  enibarUedatSantiago  for  the  United  States, 
and  six  days  later,  on  August  14th.  they  arrived 
at  Montauk  Point.  There  they  remained  in  camp 
until  September  14th.  when  they  storied  for  Forts 
Niagara.  Porter  and  Columbus.  The  Buffalo  con- 
tingent arrived  in  that  city  on  the  atternoon  of  Sep- 
tember 15th,  and  was  given  a  grand  reception.  The 
company  destined  for  Fort  Niagara  reached  Lew- 
iFton  at  3  p.  m.  on  the  same  afternoon,  and  was  also 
honored  both  in  Lewiston  and  Youngstown.  From 
Lewiston  to  Youngstown  the  troops  traveled  over 
the  Lewiston  and  Youngstown  electric  road.  The 
illustration  herewith  presented  shows  them  at  Lew- 
iston about  to  take  the  trolley  cars  for  the  fort. 
They  rode  in  a  special  car,  nicely  decorated,  and 
in  personal  charge  of  Superintendent  Heller,  who 
kindly  looked  after  their  comfort  in  every  way. 


The  Electric  Railway  as  an  Auxiliary  to 
Coast  Defense.^ 

By  W.  J.  Clark 

The  rapid  history  making  of  the  past  few  months 
has  caused  the  mention  of  certain  problems,  which 
a  year  ago  would  have  seemed  ridiculous,  to  be 
worthy  now  of  the  most  serious  consideration. 
While  it  is  unwise  to  bring  up  for  discussion  here 
ordinary  matters  of  state  and  national  policy,  it  is 
conceded.  I  think,  that  no  matter  what  differences 
01   opinion   exist  among  us  on  the   question   of  na- 
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"gallant  and  meritorious  conduct  during  the  capture 
of  Manila."  and  it  is  expected  that  he  will  at  least  get 
a  congressional  medal. 

Mr.  Kelly  is  a  telegraph  operator,  well  known  in 
Chicago.  Pie  worked  here  for  the  Western  Union 
company  and  afterward  went  to  the  Associa'.ed  Press. 
For  a  time  he  was  employed  in  the  Tribune  telegraph 
room.  Kelly  is  a  large  man,  weighing  fully  250 
pounds.  It  was  thought  his  size  would  preclude  his 
enlistment.  He  studied  law  in  Chicago  and  went 
to  South  Dakota  to  practice.  There  he  enlisted  in 
an  infantry  regiment  and  was  sent  to  San  Francisco, 
where  he  was  transferred  to  the  Signal  Corps  be- 
cause he  was  a  telegraph  operator. 
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No  regiment  of  regulars  won  greater  faine 
and  honors  in  the  recent  war  with  Spain  than  did 
the  Fighting  Thirteenth.  When  the  war  broke  out 
the  various  companies  of  this  command  were  quar- 
tered at  Fort  Columbus,  Governor's  Island.  Fort 
Porter,  Buffalo,  and  at  Fort  Niagara,  Youngstown, 
at  the  month  of  the  Niagara  River.  Orders  came  for 
them  to  move,  and  on  April  19th  they  started  for 
the  front.  They  were  taken  to  the  South,  where 
they  went  into  camp,  embarking  for  Cuba  from 
Tampa,  Fla..  on  June  14th.  Colonel  Smith  of  the 
regiment  did  not  go  to  Cuba  with  them,  but  was 
ordered  before  a  retiring  board  for  examination. 
After  the  regiment  had  won  its  laurels  he  was  al- 
lowed to  join  it. 

On  June  22d  the  regiment  landed  at  Daiquiri,  and 
on  July  1st  took  a  prominent  part  in  the  charge  of 
San  Juan  Hill,  the  regiment  being  led  by  Major 
A.uinan.  The  Thirteenth  was  present  before  the  city 
of  Santiago  and  took  part  in  the  siege.     The  strength 


tional  extension  and  aggrandizement,  there  is  a 
unanimous  feeling  among  all  Americans  that  this 
is  now  a  Nation  begun  with  an  exceedingly  large 
"N,"  and  that  the  true  policy  for  its  future  is  to 
strengthen  it  in  every  legitimate  way,  by  displaying 
American  intelligence,  inventive  ability  and  com- 
mercial shrewdness  in  such  a  manner  as  to  make 
it  the  strongest  of  all  earth's  nations  in  peace,  so 
to  better  preserve  such  relationship  for, all  times 
to  come. 

Warlike  as  the  title  of  this  paper  sounds,  its  true 
object  is  most  peaceful,  it  being  simply  to  advocate 
the  adoption  of  a  broader  policy  in  the  granting  of 
electric-railway  franchises,  to  the  end  of  harmoniz- 
ing their  construction  with  other  electrical  lines 
as  well  as  with  the  general  steam-railway  system 
of  the  country,  all  to  the  end  of  strengthening  our 
country  in  peace,  that  she  may  be  better  prepared 
for  war  m  the  future,  and  thus  avoid  it. 

That  improved  methods  of  transportation  are 
equally  essential  to  the  commercial  development  of 
the  country  or  to  its  defense  against  outside  foes, 
if  such  country  is  well  populated,  is  a  fact  which 
has  been  conceded  for  so  long  a  time  as  modern 
civilization  has  existed.  So  originality  cannot  be 
claimed  for  the  theories  which  are  advanced  herein. 
but  the  development  of  the  electric  railway  and  the 
weakness  of  our  seacoast.  in  certain  essentials  to 
defense,  so  forcily  brought  to  our  attention  recently, 
makes  it  fitting  to  call  attention  here  to  the  impor- 
tance of  the  application  of  the  theory  in  its  broadest 
way  to  the  future  development  of  American  electric 
railways.  In  this  way  the  marvels  which  have  been 
performed  unconsciously  in  constituting  an  impor- 
tant auxiliary  to  our  coast  defenses  may  hereafter 
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be  made  still  more  valuable  by  following  some  com- 
prehensive plan  dictated  either  by  the  national  gov- 
ernment or  by  the  executive  authority  of  the  various 
states,  working  in  close  harmony  to  the  attainment  of 
a  specific  end.  better  adapted  to  ordinary  commercial 
requirements  than  the  present  system  of  making  the 
procurement  of  franchises  dependent  upon  the  whim 
of  local  townships  and  municipalities.  The  latter 
often  disregard  everything  outside  their  own  im- 
mediate surroundings,  and  restrict  railway  companies 
fi'om  making  what  would  be  a  natliral  form  of  de- 
velopment, which,  as  recited,  would  be  of  the  great- 
est importance  to  the  nation  in  guarding  its  coasts, 
should  it  ever  be  necessary  to  do  so  again. 

This  application  of  the  general  theory  is  no  more 
original  with  the  writer  than  the  theory  itself,  for 
certain  of  the  continental  powers  of  Europe  have 
for  several  years  been  encouraging  the  construction 
of  street  railways  for  the  avowed  purpose  of  military 
expediency,  going  so  far  as  to  grant  subsidies  or 
extraordinary  concessions  where  the  construction 
of  the  line  filled  in  some  important  link  in  trans- 
portation facilities.  The  great  essential  insisted 
upon  has  been  that,  in  their  construction,  such  rail- 
ways should  conform  in  gauge,  special  work  and 
curvature  with  the  general  steam-railway  system  of 
the  country,  so  that  in  emergencies  the  rolling  stock 
of  the  latter  could  be  operated  over  the  lines  of 
the  former.  This  would  be  more  especially  in  the 
case  of  besieged  cities,  to  afford  a  means  of  ready 
transportation  to  all  points  within  the  line  of  fortifi- 
cations, without  breaking  bulk,  also  to  make  it 
possible  hastily  to  transport  bodies  of  troops  to  any 
points  within  such  district  in  the  quickest  possible 
manner. 

While,  but  little  has  been  said  concerning  this 
policy  in  the  public  press,  the  work  of  this  character 
which  has  been  done  about  some  of  the  European 
cities  is  astounding,  and  is  viewed  by  the  military 
authorities  of  such  countries  as  being  one  of  the 
most  important  steps  ever  taken  in  the  line  of  de- 
fensive military  operations.  This  being  true,  it  re- 
c|uires  no  argument  to  demonstrate  that  a  broader 
application  of  this  plan  to  our  extended  seacoast 
would  be  of  far  greater  importance  than  the  applica- 
tion of  it  to  Europe,  where  good  roads  exist  almost 
everywhere,  for,  as  is  well  known,  much  of  Our  sea- 
coast does  not  enjoy  the  possession  of  good  wagon 
roads.  On  the  other  hand,  the  electric  lines  ahead}' 
reach  nearer  to  very  important  points  along  the 
coast  than  do  the  steam  lines,  while,  especially  along 
the  seashore  of  Massachusetts,  the  electric  lines 
could  deliver,  if  necessary,  many  more  troops  in  the 
interior  within  a  given  time  at  such  points  than  would 
he  possible  for  the  steam  railways. 

.\]1  over  the  United  States  information  is  readily 
(■btainable  concerning  the  street-railway  systems, 
with  their  trackage,  routes  and  rolling  stock,  as 
well  as  in  their  interconnections  and  the  possibility 
of  temporarily  increasing  the  facilities  of  any  par- 
ticular road  by  combination  with  others.  Such  was 
not  the  condition,  however,  as  regards  electric  rail- 
ways when,  a  few  months  ago.  we  were  all  worrying 
fc)r  fear  that  landing  parties  from  the  then-supposed 
powerful  Spanish  navy  might  make  it  temporarily 
uncomfortable  at  certain  exposed  points  along  our 
Atlantic  seaboard,  beside  destroying  much  valuable 
property.  It  was  suggested,  therefore,  to  the  writer 
that  he  obtain  maps  of  all  the  existing  street-railway 
lines  along  the  Atlantic  and  Gulf  coasts,  show  their 
connections  and  intersections  with  the  steam  roads 
and  other  street-raiUvay  lines,  and,  so  far  as  possible, 
suggest  how  much  could  be  done,  should  military 
necessity  require  it,  to  cause  such  street-railway  sys- 
tems to  become  an  important  auxiliary  to  the  steam 
lines  for  rapidly  moving  troops  and  supplies  to  any 
points  required  along  the  seacoast.  This  work  in- 
volved examination  of  the  possibilities  of  making 
connections  with  the  steam  lines,  the  utilizing  of  such 
track  as  would  be  possible  from  its  type,  and  the 
form  and  character  of  special  work,  so  that  steam 
rolling-  stock  could,  if  necessary,  be  operated  over 
the  street-railway  lines,  while  the  possibilities  of 
using  the  current  of  one  electric  railway  to  help  out 
congestion  upon  some  other,  and  all  such  similar 
matters,  were  most  carefully  gone  into.  The  work 
was  most  interesting,  hurriedly  though  it  had  to 
be  done,  and.  to  the  credit  of  every  street-railway 
corporation  along  the  coast,  it  should  be  said  that 
each  and  all  patriotically  responded  to  requests  with 
the  fullest  information  that  could  be  desired  con- 
cerning their  systems,  and  expensive  maps  were 
furnished  freely  without  charge.  In  fact,  the  man- 
agement of  certain  important  system?  were  so  en- 
thusiastic that  had  the  War  Department  requested 
it,  it  is  probable  that  many  miles  of  new  track  would 
have  been  built  by  them  without  waiting  to  question 
the  possibilities  of  its  future  earning  power  or  waiting 
for  local  franchise  rights.  Of  course,  it  would  not 
be  proper  for  the  writer  now  to  give  to  the  world 
the  entire  results  of  the  investigation,  but  to  attain 
a  most  important  object,  and  to  strengthen  our  elec- 
tric-railway systems  where  they  are  weak,  it  should  be 
said  that  stretching  along  the  coast  from  Calais.  Me., 
to  Galveston.  Texas,  are  92  distinct  street-railway 
systems,  any  one  of  which  might  have  been  an  im- 
portant factor  in  transportation  for  military  purposes 
should  Spain  have  made  a  demonstration  against 
our  coast.  The  aggregate  length  of  these  systems 
is  about  6,897  miles,  and  the  capacity  of  some  of 
these  for  handling  traffic  to  several  coast  points 
is  simply  astounding,  it  being  frequently  two  or 
three  times  that  of  the  steam  railways  which  ap- 
proach the  same  localities. 
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Personal    Exhibit  of    Bion    J.  Arnold  at 

the  Trans-Mississippi  and  Inter- 

ational  Exposicion. 

Occupying  a  promineiit  place  in  the  Nebraska 
agricultural  exhibit  at  the  Umaha  Exposition  is  a 
series  of  grain  pictures  which  attract  considerable 
attention.  They  are  made  up  entirely  of  cereals, 
and  represent  the  history  of  more  than  one  Ne- 
braska boy.  The  first  picture  shows  the  yoke  of 
oxen  and  the  "prairie  schooner"  as  the  young  man 
starts  out  to  find  a  home  in  the  West.  The  second 
scene  represents  the  first  sod  house,  while  the  third 
is  a  view  of  a  modern  house  surrounded  by  well- 
filled  barns  and  cultivated  fields,  the  result  of  thirty 
years  of  work.  On  the  platform  in  front  of  the  pic- 
tures, and  worked  out  in  an  ingenious  manner  with 
grains  and  grasses,  is  a  life-sized  group  represent- 
ing the  happy  family  of  a  prosperous  Nebraska 
farmer  gathered  about  a  Thanksgiving  dinner.  The 
collection  is  an  object  lesson  intended  to  show 
what  perseverance  and  hard  work  will  accomplish, 
and  is  calculated  to  inspire  the  ambition  of  the 
youth  of  Nebraska. 

Of  equal  interest  and  fully  as  inspiring  to  the 
western  boy  is  another  exhibit,  in  the  Electricity 
Building,  which  also  shows  what  it  is  possible  for 
a  Nebraska  boy  to  accomplish  by  concentration  of 
purpose  and  diligent  effort.  This  is  the  personal 
exhibit  of  Bion  J.  Arnold,  consulting  electrical  en- 
gineer of  Chicago.  Mr.  Arnold  spent  his  boyhood 
days  in  Ashland,  Nebraska,  and  obtained  part  of  his 
education  in  the  State  University  at  Lincohi.  It  is 
especially  appropriate  and  fortunate,  therefore,  that 
an  exhibit  should  have  been  secured  from  him  show- 
ing the  results  of  his  20  years  of  effort  in  engineer- 
ing work.  The  exhibit  is  located  in  the  southeast- 
ern corner  of  the  building  and  will  repay  a  careful 
inspection. 

Fig.  1  shows  a  view  of  the  space.  On  the  right 
is  a  table  upon  which  has  been  placed  the  result  of 
a  number  of  Mr.  Arnold's  boyish  efforts.  Here  is 
shown  a  small  combined  steam  boiler  and  engine 
(Fig.  2)  which  he  constructed  at  the  age  of  15, 
after  having  made  a  number  of  smaller  engines. 
The  engine  is  crudely  made,  and  it  shows  plainly 
some  of  the  difficulties  under  which  it  was  built, 
and  indicates  clearly  that  Mr.  Arnold  must  have 
developed  his  inclination  to  "make  things"  at  an 
early  day.  The  bottom  01  the  boiler  is  part  of  a 
wagon-wheel  hub;  the  fly-wheel  is  an  old  hand 
wheel  of  a  steam  valve,  while  the  steam  pipe  and 
throttle  valve  were  evidently  borrowed  from  a  dis- 
mantled gas  fixture.  The  fact  that  the  little  engine 
worked  must  have  served  as  an  inspiration  for  fur- 
ther effort,  for  there  is  exhibited  an  old-fashioned 


which  in  iS/y  ran  through  llie  town  of  Ashland. 
It  is  36  inches  long  by  nine  inches  high,  and  weighs 
about  30  pounds.  It  can  be  fired  up  and  runs  per- 
fectly by  steam  in  either  direction,  On  the  side  of 
the  cab  is  the  name  of  the  little  locomotive,  "Nc-, 
braska."  It  is  complete  in  every  respect.  Below' 
the  case  which  contains  it  is  siiown  a  photograph 
of  the  old  blacksmith  shop  in  which  it  was  buiU^ 
and  also  an  affidavit  from  the  smith  himself  setting 
forth  that  the  little  locomotive  was  built  entirely 
by  Mr.  Arnold,  who,  without  assistance,  made  his 
own  patterns,  cast  all  the  parts,  and  with  a  few 
crude  tools  put  the  mechanism  together.  A  num- 
ber of  newspaper  clippings  from  Ashland,  Lincoln 
and  Omaha  papers  show  that  young  Arnold's  loco- 
motive created  a  furore  at  the  time  it  was  com- 
pleted. 

With  such  a  promising  start  the  visitor  is  prepared 
to  find  in  Mr.  Arnold's  exhibit  the  record  of  enter- 
prises of  considerable  importance.  Starting  with 
the  first  efforts,  the  whole  exhibit  has  been  ar- 
ranged to  show  in  chronological  order  the  engineer 
ing  problems  upon  which  Mr.  Arnold  has  been 
engaged". 

The  years  between  1879  and  1886  were  evidently 
a  period  of  preparation,  for  nothing  is  shown  as 
the  direct  result  of  these  years  of  work.  Dated 
iSS6,  however,  is  the  assembly  drawing  of  a 
1,500  horse  power  vertical  compound  engine,  which 
was  designed  by  Mr.  Arnold  for  the  Iowa  Iron 
Works  of  Dubuque,  Iowa.  A  fine  drawing  of  a 
large  railway  locomotive,  dated  1888,  shows  the  al- 
terations made  upon  these  engines  by  Mr.  Arnold 
vvhile  mechanical  engineer  for  the  Chicago  Great 
Western  railway.  It  will  add  interest  to  the  ex- 
hibit to  note  that  Mr.  Arnold  has  lecently  been 
appointed  consulting  electrical  engineer  for  this 
same  railroad,  after  having  been  out  of  its  service 
for  nearly  ten  years. 

In  1890  Mr.  Arnold  branched  out  into  electric- 
power-station  engineering.  A  large  framed  draw- 
ing in  the  upper  left-hand  corner  shows  the  well- 
known  Little  Rock  (Ark.)  street-railway  power 
plant.  When  this  station  was  completed  it  was  con- 
sidered a  model  of  its  kind,  but  the  large  amount 
of  space  taken  by  the  belted  generating  machinery 
looks  strange  in  this  day  of  direct-connected  units. 
Photographs  and  drawings  of  the  power  plants  of 
the  St.  Joe  and  Benton  Harbor  railway,  and  of  the 
North  Shore  electric  railroad,  Chicago^  shows  some- 
thing further  of  the  results  of  Mr.  Arnold's  work 
in  these  lines  in  the  two  following  years. 

In  1893  Mr.  Arnold  was  appointed  consulting  elec- 
trical engineer  for  the  Intramural  railroad  at  the 
World's  Columbian  Exposition,  and  had  charge 
of  the  design  and  construction  of  the  power  plant 
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high-wheel  bicycle  which  was  made  by  Mr.  Arnold 
the  next  year.  This  wheel  is  said  to  be  the  first  bi- 
cycle made .  in  Nebraska,  and  it  is  interesting  to 
know  that  it  was  made  by  Mr.  Arnold  long  before 
he  had  ever  seen  a  bicycle  or  velocipede  of  any  kind. 
One  can  imagine  something  of  the  interest  this 
wheel  must  have  created  in  the  pioneer  days. 

At  the  age  of  18  Mr.  Arnold  built  a  working 
model  of  a  locomotive.  This  little  engine,  showu 
at  the  left  in  Fig.  i,  is  really  a  wonderful  piece  of 
mechanism.  It  is  almost  an  exact  duplicate  in  ev- 
ery part,  on  a  scale  of  three-quarters  of  an  inch  to 
the  foot,  of  engine  No.  31  of  the  Burlington  road. 


for  that  road.  A  panel  of  photographs  shows  exte- 
rior and  interior  views  of  this  plant,  which,  it  will 
be  remembered,  was  considered,  on  account  of  its 
large  direct-connected  units,  a  marked  step  in  ad- 
vance at  the  time  of  the  World's  Fair. 

Labeled  1S94  are  photographs  of  the  power  sta- 
tion of  the  Ft.  Dodge  (Iowa)  Light  and  Power  com- 
pany. This  is  a  monocyclic  plant,  and  was  the  first 
station  built  on  Mr.  Arnold's  system  of  power-sta- 
tion construction.  Interesting  adaptations  of  this 
same  system  are  shown  in  the  drawings  and  photo- 
graphs of  the  electric-power  plants  of  the  Chicago 
Board  of  Trade,  the  Englewood  and  Chicago  Elec- 


Iric  Street  Railway  company,  the  Land,  Title  and 
Trust  building,  Philadelphia,  and  the  University  ot 
Michigan,  Ann  Arbor.  Recent  additions  to  the  ex- 
hibit show  the  "Arnold  system"  as  adapted  to  the 
plants  of  the  W.  B.  Conkey  company,  Hammond, 
Ind.;  the  Chicago  and  Milwaukee  citciric  railway 
and  the  Garrett  building,  Chicago. 

Several  blue-prints  show  cross-sections  and  ele- 
vations of  the  central  power  .station  for  the  Imperial 
Klectric  Light,  Heat  and  Power  company  of  St. 
Louis.  Mo,  The  contract  for  this  entire  installa- 
tion is  held  by  ^  company  of  which  Mr.  Arnold  is 
president  and  engineer.  The  plant  is  now  in  pro- 
cess of  construction.  Its  generating  machinery  will 
be  connected  on  the  Arnold  system,  and  the  differ- 
ent combinations  between  mgines  and  dynamos  will 


FIG.    2.       PERSONAL  EXHlBn    Of    BION    J     ARNOLD     AT     THE 
TRANS-MISSISSIPPI  AND    INTERNATIONAL    EXPOSI- 
TION— STEAM   BOILER  AND  ENGINE. 

be  secured  by  means  of  magnetic  clutches.  This 
plant  was  recently  described  before  the  American 
Institute  of  Electrical  Engineers  and  is  said  to  con- 
tain a  number  of  departures  from  ordinary  practice. 

There  is  but  little  in  the  exhibit  to  represent  Mr. 
Arnold's  work  in  the  storage-battery  field.  The 
accumulator  in  the  Chicago  Board  of  Trade  plant 
shows  that  he  early  advocated  the  use  of  the  storage 
battery  in  connection  with  power  plants,  while  the 
adoption  of  a  battery  auxiliary  in  connection  with 
the  Imperial  plant  and  many  other  large  power 
plants  indicates  that  the  use  of  accumulators  in  cen- 
tral stations  has  become  accepted  practice — a  devel- 
ojjiment  which  must  be  a  source  of  satisfaction  to 
one  who  has  advocated  their  use  against  much  op- 
position. 

The  drawing  of  the  power  plant  of  the  Chicago 
and  Milwaukee  electric  railroad  indicates  the  solu- 
tion which  has  been  worked  out  by  Mr.  Arnold  of 
the  problem  of  electric  service  for  high-speed  and 
long-distance  suburban  roads.  This  station  con- 
tains both  direct-current  and  alternating-current 
machinery,  the  extreme  sections  of  the  road  being 
operated  by  means  of  induction  motors  operating 
rotary  converters  in  sub-stations,  as  described  in  the 
Western  Electrician  of  August  20th. 

The  entire  exhibit  is  neatly  displayed,  and  its  edu- 
cational value  cannot  be  overestimated.  The  suc- 
cessive steps  which  Mr.  Arnold  has  taken  from  his 
first  boyhood  efforts  to  his  present  position  in  his 
profession  are  clearly  shown,  and  he  is  certainly 
to  be  congratulated  on  the  success  which  he  has 
earned  while  still  a  young  man. 


Westinghouse- Walker  Combination. 

George  Westinghouse,  the  president  of  the  West- 
inghouse Electric  and  Manufacturing  company,  is 
credited  with  the  following  statement  of  the  facts 
of  the  absorption  of  the  Walker  company,  speaking 
in   New  York  on   September  21st: 

"The  election  this  day  of  Roswell  P.  Flower  and 
Anthony  N.  Brady  as  members  of  the  board  of 
directors  of  the  Westinghouse  Electric  and  Manu- 
facturing company,  to  represent  the  interests  of  the 
former  stockholders  of  the  Walker  company,  com- 
pletes the  union  of  the  interests  of  the  Walker  com- 
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pany  of  Cleveland  with  those  of  the  Westinghouse 
Electric  and  Manufacturing  company.  The  pur- 
chase by  the  Westinghouse  company  includes  sub- 
stantially all  of  the  outstanding  stock,  and  all  but 
$850,000  of  the  $2,500,000  of  the  20-year  bonds 
of  the  Walker  company,  the  $850,000  remaining  a 
first  lien  upon  the  property.  The  recent  sale  by 
the  Westinghouse  company  of  $3,000,000  debentitre 
certificates  has  been  erroneously  connected  with 
this  transaction.  The  entire  proceeds  of  the  sale 
of  these  debenture  certificates  were  used  in  retiring 
the  floating  and  other  debt  of  the  company,  as  pre- 
viously announced." 

A  recent  Schenectady  dispatch  says  that  an  officer 
of  the  General  Electric  company,  who  has  the  au- 
tliority  to  speak,  made  this  statement: 

"The  only  relation  that  the  General  Electric  com- 
pany sustains  to  the  reported-Walker-Westin-ghouse 
arrangement  is  that,  if  the  purchase  has  been  made 
by  the  Westinghouse  company,  the  General  Electric 
company  has  the  full  right,  by  reason  of  its  pre- 
vious agreement  with  the  Westinghouse  company, 
to  use  all  the  patents  and  devices  of  the  Walker 
company." 


physical  geography.  In  placing  a  thousand  poles 
they  were  not  infrequently  called  to  halt.  In  one 
little  hamlet  the  gang  of  40  pole  setters,  after  an 
engagement  with  the  mayor  and  gendarmes,  was 
arrested  and  had  to  pay  60  cents  damages. 

The  station  at  Lancey  is  but  the  commence- 
ment of  the  plan  to  be  carried  out  of  furnishing  all 
the  power  required  for  every  factory  in  the  valley. 
In  each  village  a  general  transformer  is  placed  in 


Power  Plant  of  the  Valley  of  Gresivau- 
dan. 

The  arrondissement  of  Grenoble  in  the  French 
Alps  is  wholly  mountainous,  its  deep  valleys  are 
fertile,  while  the  hoary  peaks  which  separate  them 
know  but  two  seasons — summer  and  winter.  There 
are  localities  where  there  is  snow  for  eight  months 
in  the  year,  and  there  are  sheltered  nooks  where 
snow  is  never  found.  One  of  the  most  picturesque 
and  productive  of  these  valleys  is  that  of  Gresivau- 
dan,  through  which  the  river  Isere  courses  its  way 
to  its  confluence  with  the  Drac,  a  distance  of  48 
kilometers.  Scattered  along  this  valley  are  many 
villages  and  hamlets  with  a  multiplicity  of  manu- 
factories of  paper,  carborundum,  cloths,  articles  of 
electro-metallurgy,  telephones  and  acetylene,  at 
present  absorbmg  only  a  part  of  the  129,400  horse 
power,  which  it  is  estimated  can  be  made  available 
through  electricity.  This  thriving  valley  has  been 
described  by  E.  Vigneron,  in  I'Energie  Elec- 
trique,  as  the  home  of  both  "black  and  white  coal," 
or  anthracite  and  falling  water,  each  of  which  has 
its  own  industrial  following.  M.  Berges,  an  artisan 
of  Lancey,  has  associated  with  himself  M,  Labour, 
director  of  one  of  the  Parisian  electrical  companies, 
and  they  have  set  about  the  organization  of  a  sys- 
tem of  electrical  distribution,  at  a  potential  of  12,000 
volts,  over  a  distance  of  40  kilometers,  with  its  cen- 
tral station  at  Lancey,  on  the  west  side  of  the  valley. 
It  may  be  mentioned  that  M.  Berges  was  the  first 
to  utilize  the  watercourses  of  the  Alps  by  damming 
the  mountain  torrents  and  forming  artificial  lakes 
from  which  to  draw  his  power. 

The  line  is  aerial  and  the  current  alternating. 

The  chute  utilized  for  the  power  at  Lancey  is 
450  meters  in  height,  with  a  discharge  of  75  liters. 
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FIG.    2         POWER  PLANT  OF  THE    VALLEY  OF  GRESIVAUDAN. 
—  TRANSFORMER  AT  LA  CROIX-MONTFLEURI 

a  very  substantial,  if  not  especially  handsome  man- 
ner, as  shown  in  Fig.  2.  The  coils  of  these  are 
immersed  in  paraffine,  and  are  protected  by  two 
fuses  in  both  primary  and  secondary  conductors 
and  an  automatic  ground  and  a  lightning  arrester. 
The  following-named  prices  are  charged  for  in- 
incandescent  lamps:  For  one  lamp,  25  francs  per 
annum,  two  lamps  35  francs,  three  lamps  60  francs, 
four  lamps,  65  francs  and  for  each  additional  lamp 


FIG.    I.       POWER    PLANT  OF  THE  VALLEY  OF  GRESIVAUDAN. DYNAMO  AND  TURBINE. 


which  gives  as  a  result  260  horse  power  at  a  speed 
of  400  revolutions  per  minute.  The  turbine  is  di- 
rectly coupled  to  the  generator,  as  shown  in  Fig.  i. 
The  transformers  are  filled  with  oil  and  have  their 
cutsidcs  connected  to  ground.  They  reduce  the 
current  to  120  volts  at  the  point  of  consumption. 

The  line  runs  both  north  and  south  of  the  central 
station,  and  at  about  midway  of  the  valley's  length 
crosses  to  the  east  side,  and  again  runs  up  and  down 
from  that  point.  The  builders  of  the  system,  like 
their  brother  workmen  in  the  United  States,  had 
many  difficulties  to  overcome  aside  from  those  of 


five  francs.  An  agent  in  each  village  supplies  lamps 
in  exchange  for  old  ones,  and  communicates  by  tele- 
phone with  the  power  house. 

A  proclamation  of  four  articles,  everywhere 
posted,  informs  the  patrons  that  "the  dynamo  will 
be  set  in  motion  at  5  p.  m. — never  before;  that  the 
dynamo  will  be  shut  down  at  7  a.  m. — never  later; 
that  the  dynamo  will  not  be  set  in  motion  except  in 
the  presence  of  M.  Pariot  or  of  M.  Rossignol,  and 
lastly,  that  a  violation  of  these  rules  may  result  in 
causing  a  human  death  and  in  unpleasant  after  con- 
sequences." 


Inspection  and  Testing  of    Motors  and 
Car  Equipments  by  Street  Rail- 
way Companies.' 

By  Frederick  D.  Perkins. 

In  discussing  this  subject  I  have  decided  to  speak 
of  inspection  and  testing  separately.  The  work  of 
inspection  is  to  be  attended  to  principally  in  the  car 
houses,  with  a  small  amount  of  attention  while  cars 
are  in  service.  The  testing  is  to  be  done  in  the 
repair  shop.  In  no  direction  can  a  railway  company 
save  money  or  increase  dividends  more  rapidly  than 
by  having  its  equipments  thoroughly  inspected  by 
competent  men,  working  systematically,  under  in- 
telligent direction. 

After  a  car  has  been  through  the  repair  shop  and 
is  again  placed  in  service,  it  is  naturally  supposed 
to  be  in  first-class  condition.  It  comes  then  under 
the  immediate  supervision  of  one  or  more  men, 
presumably  the  day  and  night  foremen,  whose  duty 
it  is  to  keep  that  car  in  good  condition  for  so  long 
a  time,  with  as  little  expense,  as  is  possible.  These 
men  should  be  thoroughly  acquainted  with  every 
detail  of  that  car.  Instead  of  examining  cars  once 
in  30  or  60  days,  a  daily  inspection  is  necessary. 

I  have  thought  it  expedient,  for  the  purpose  of 
setting  forth  my  views  on  inspection,  to  describe  the 
work  as  being  carried  on  in  a  modern  car  house 
containing  50  equipments,  and  arranged  for  the 
easy  handling  of  the  cars,  so  that  no  extra  help 
will  be  required  for  that  purpose. 

In  dealing  w-ith  the  inspection  of  cars  in  this  car 
house,  we  believe  better  results  can  be  obtained  by 
giving,  to  each  man  some  particular  branch  of  the 
work,  rather  than  assigning  to  him  a  certain  num- 
ber of  cars  and  expecting  him  to  do  all  the  work 
required  thereon.  For  instance,  it  is  safe  to  as- 
sume that  the  controllers  will  be  kept  in  better  con- 
dition if  the  responsibility  of  a  good  repair  be 
placed  with  one  man  only,  than  would  be  the  case 
were  this  branch  of  the  work  made  a  part  of  the 
duties  of  several  workmen  in  conjunction  with  all 
the  other  repairs  found  necessary.  If  this  be  true 
in  regard  to  controllers,  it  will  be  found  equally 
pertinent  to  all  the  other  items  of  car  inspection. 
There  is  also  this  advantage — the  m.en  will  carry 
the  tools  and  material  for  one  particular  kind  of 
work  only,  whereas,  if  they  had  a  multiplicity  of 
duties  to  perform,  it  would  necessitate  their  hav- 
ing a  large  assortment  of  tools  and  material,  or 
wasting  considerable  time  in  going  back  and  forth 
to  the  stock  room. 

In  this  modern  car  house  five  men  will  be  re- 
quired. This  estimate  includes  only  the  repair  men 
proper,  and  not  the  foreman  of  the  car  house,  whose 
duties  in  connection  with  handling  of  motormen 
and  conductors,  sending  out  cars  and  similar  work, 
would  require  so  much  of  his  time  that  he  could  only 
have  a  general  knowledge  of  the  \vork  of  inspection 
in  the  car  house.  Two  of  the  number  would  be  re- 
quired to  grease  and  inspect  the  motors,  one  to  keep 
the  controllers  in  repair,  one  to  take  care  of  the 
trolleys  and  to  assist  in  the  care  of  trucks  and  car 
bodies  and  one  to  have  charge  of  the  truck  and 
car  bodies. 

The  most  vital  parts  of  the  equipments  are  the 
different  parts  of  the  motor,  the  armatures,  fields, 
bearings,  brushes  and  brush-holders.  The  care  of 
this  part  of  the  equipment  should  come  under  the 
bead  of  greasing;  and  on  the  manner  in  which  this 
part  of  the  work  is  done  depends  to  a  large  extent 
the  frequency  with  which  the  cars  will  break  down 
v/hile  in  service  and  also  the  amount  of  repair  nec- 
essary to  keep  them  in  operation.  Often  the  most 
ignorant  and  cheapest  men  are  given  the  places  of 
greasers.  However,  it  is  a  position  where  intelli- 
gence and  thoroughness  are  imperative.  In  order 
that  the  greaser  may  have  sufficient  time  for  thor- 
oughness in  detail,  he  should  not  be  expected  to  ring 
alarms  or  attend  to  other  matters  of  a  miscellaneous 
nature,  but  should  be  held  responsible  for  his  own 
particular  work. 

The  car  should  pass  into  the  greaser's  hands  the 
first  day  after  it  is  on  the  road  and  every  second  day 
thereafter.  He  should  examine  thoroughly  brushes, 
brush-holders,  gears,  pinions,  bearings  and  commu- 
tator. The  care  of  the  bearings  and  commutator 
is  the  most  important,  and  should  therefore  receive 
the  greatest  amount  of  attention.  The  manner  of 
caring  for  the  bearings  is  very  simple.  They  must 
be  well  supplied  w-ith  grease  or  oil,  and  care  must 
be  taken  that  they  are  kept  free  from  dust  and  grit 
and  also  that  the  grease  feeds  properly. 

In  the  matter  of  the  care  of  commutators,  elec- 
tricians seem  divided  in  their  opinions  as  to  whether 
they  should  be  sand-papered  or  not.  Personally, 
I  am  not  in  favor  of  it.  Instead  of  temporizing  with 
the  commutator  by  sand-papering  it,  and  thereby 
simply  putting  it  in  shape  for  one  more  day's  work, 
I  would  get  at  the  bottom  of  the  trouble  and  either 
make  a  new  commutator  (by  some  preparation  of 
mica  and  copper  which  will  not  spark)  or,  if  the 
trouble  lies  deeper,  remedy  it  by  remodeling  the 
entire  motor.  This  may  seem  to  be  a  heroic  meas- 
ure, but  the  end  will  justify  the  means. 

I  think,  however,  that  usually  the  trouble  is  not 
in  the  commutator,  nor  w'ith  the  motor,  but  in 
either  the  brushes  or  brush-holder,  or  both;  and  it 
is  probable  that  with  proper  adjustment  and  with 
proper  care  and  treatment  we  should  find  the  trouble 
obviated,  and  sand-papering  of  commutators  un- 
necessary.    When    speaking    of    the    treatment    of 
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Iji-ushes,  we  refer  to  a  treatment  of  oil  or  something 
similar. 

The  writer  has  personal  knowledge  of  a  large 
road  where  comnnjn  brnshes  were  used  without  any 
treatment  or  care  except  to  replace  as  needed,  and 
it  seeined  as  if  the  man  who  used  the  most  bruslies 
was  given  the  credit  of  taking  the  best  care  of  his 
motor.  The  a\'erage  life  of  bru^.hes  on  this  road, 
under  these  conditions.  wi;h  the  commutator  sand- 
papered every  day,  was  six  days.  Subsecjuently,  the 
sand-papering  was  stopped  entirely  and  the  brushes 
were  removed  every  si.x  days  and  properly  treated 
in  oil.  The  life  of  brushes  under  this  trea'.ment  was 
increased  froin  six  days  to  from  40  to  60  days.  The 
trouble  with  commutators,  which  biffore  had  been 
great,  was  reduced  to  a  minimum;  in  fact,  it  was 
almost  entirely  averted.  It  is  possible  that  under 
some  heavy  conditions  the  practice  of  sand-papering 
mus^t  be  kept  up,  but  it  must  be  accomplished  in 
a  different  maujier,  and,  instead  of  indiscriminate 
sand-papering",  it  must  be  used  very  sparingly. 

Not  later  than  every  fourtli  day,  every  controller 
and  switch  cornes  under  the  notice  of  the  man  who 
has  charge  of  those  parts.  The  main  point  is  to 
clean  thoroughly,  using  a  little  vaseline  on  the  con- 
tacts. The  parts  that  are  worn  shou'd  be  touched 
up  with  a  file,  or  should  be  sand-papered,  and  if 
badly  worn,  should  be  replaced,  so  that  at  least 
every  fourth  day  the  controllers  will  be  sent  out  in 
first-class  condition.  This  mair  can  also  examine 
the  car  wiring,  lamp  fixtures,  headlights  and  all  simi- 
lar parts. 

The  fourth  man  will  have  the  care  of  the  trolley 
poles  and  wheels.  These  should  be  carefully  looked 
over  each  night  and  oiled  if  necessary.  The  man 
who  attends  to  this  part  "of  the  equipment  will  also 
have  considerable  time  to  devote  to  general  inspec- 
tion of  the  car  bodies  and  trucks,  under  the  direction 
of  the  general  inspector.  Under  the  scrutiny  of 
these  two  men  should  come  all  the  details  of  a  car 
body,  such  as  grab-handles,  window-catchers,  cur- 
tain fixtures  and  siniilar  parts.  These  should  be 
carefully  attended  to  each  day,  as  the  reputation  of 
the  road  will  sufl'er  in  direct  proportion  as  these 
small  details  are  neglected.  The  public  is  exceed- 
ingly exacting  in  relation  to  the  manner  in  which 
its  comforts  are  catered  to  in  these  minor  details; 
and  the  degree  of  excellence  which  characterizes 
this  part  of  the  work  will  be  largely  instrumental  in 
molding  and  fashioning  its  opinion  of  the  road  and 
of  its  servants  in  management. 

The  matter  of  car  cleaning  will  not  be  considered 
in  this  paper,  as.it  is  not  directly  connected  with 
the  subject  in  hand. 

After  having  touched  upon  the  subject  of  the  mat- 
ter of  inspection  in  the  car  house,  we  have  to  deal 
with  outside  inspection;  that  is,  inspection  of  the 
road  by  inspectors,  motormen  and  conductors.  It 
may  be  a  good  plan  to  have  outside  inspection,  and 
it  is  often  advantageous,  if  not  carried  too  far,  but 
I  do  not  believe  it  is.  desirable  to  have  a  large  force. 
My  reason  is  that  very  little  of  the  time  devoted 
to  this  line  of  inspection  is  really  used  in  looking 
over  the  equipments,  but  is  necessarily  consurned 
in  getting  from  one  car  to  another  and  in  waiting 
for  opportunities,  and  most  of  the  trouble  located 
by  these  inspectors  is  not  of  such  a  nature  as  to 
require  immediate  attention;  and  if  it  were,  the  in- 
spector could  not  make  the  necessary  repairs  with- 
out taking  the  car  to  the  ear  house. 

Troubles  of  a  serious  nature,  such  as  would  re- 
quire immediate  attention  and  taking  the  car  out 
of  service,  should  be  easily  detected  by  the  motor- 
man  or  conductor,  and  reported  at  once  to  the 
proper  official.  It  may  not  be  entirely  irrelevant 
to  speak  here  of  the  relation  of  motormen  and 
conductors  to  the  inspection  of  cars.  It  has  been 
proven  that  it  is  usually  a  waste  of  time;  and  very 
little  has  been  accomplished  by  attempting  to  in- 
struct motormen  and  conductors  other  than  in  the 
siinplest  ideas  of  electrical  problems,  for  while  on 
some  roads  there  may  be  a  number  of  old  motor- 
men  who  have  a  fair  idea  of  electrical  equipments, 
and  who  might  probably  be  allowed  to  locate  ex- 
isting trouble,  it  would  be  difficult  to  draw  the  line 
hetwecn  the  men  competent  in  this  direction  and 
those  wholly  lacking  in  such  knowledge.  I  know 
of  nothing  more  distasteful  to  passengers  than  sit- 
ting in  a  car  impatiently  waiting  while  a  motorman 
works  over  some  part  of  the  equipment  in  a  vain 
endeavor  to  locate  some  trouble,  of  which  he  has 
not  the  faintest  idea,  and  quite  likely,  at  the  same 
time,  interfering  with  the  movement  of  several 
other  cars. 

Of  course  contingencies  might  arise  where  men 
would  be  justified  in  attempting  to  locate  trouble 
on  their  cars,  but,  as  a  rule,  they  should  not  be  al- 
lowed to  do  so,  as  the  practice  is  wrong.  If  they 
clearly  understand  the  brake  mechanism,  the  right 
manner  in  which  to  apply  the  power  to  the  motors, 
how  to  use  the  cut-out  switch  in  the  controller,  and 
have  a  clear  conception  of  the  general  rules  as 
—promulgated  by  the  company,  this  will  be  about  as 
"far  as  it  is  profitable  to  teach  them. 

But  while  we  may  not  allow  them  to  make  re- 
pairs or  experiment  with  the  equipment,  we  must 
educate  them  to  the  necessity  of  being  able  to  im- 
mediately detect  any  unusual  or  threatened  condi- 
tion, and  to  at  once  report  the  same.  In  fact,  they 
niust  be  made  to  feel  that  it  is  their  first  duty  to  re- 
liort  everything  that  is  working  to  the  possible 
detriment  of  the  company,  and  if  we  properly  im- 

[Continued  on  -page  iqi.\ 
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In  the  Electrical  Repair  Shop. 

Crank  pieces  for  motor  shafts  ;ire  sometimes  rc^ 
ceived  at  the  shop  in  blank  form,  in  which  case  a 
hole  or  slot  may  be  cut  by  drilling  a  series  of  holes, 
as  in  Fig.  i,  and  filing  the  sides  smooth,  after  hav- 
ing knocked  out  the  center.  The  stari  tor  the  hox.i 
is  easily  obtained  with  a  prick  punch,  using  a  disk 
of  right  circu)iifeience  for  gauging.  For  making 
an  oblong  slot,  drill  holes  A,  B,  C  and  D,  as  in  Fig. 
2,  and  slot  down  both  ways  from  A  to  corners  C 
and  D,  and  from  B  to  the  same  coi-ners  with  a 
hack-saw,  following  up  with  a  file  for  smoo  liing 
and  squaring.  The  square  hole  is  cut  in  several 
ways.  A  good  method  consists  in  first  boring  a 
hole  in  the  center,  as  at  E  (Fig.  3),  and  then  squar- 
ing the  sides  with  a  file. 

Fixing  a  Crank  Loosened  by  Wear. 

There  are  two  or  three  effective  ways  to  stififen 
a  loose  crank  on  its  bearing  without  going  to  the 
trouble  and  expense  of  babbitting. 

Fig.  4  shows  a  section  of  shaft  and  crank.  Usu- 
ally there  is  a  bushing,  and  in  the  event  of  wear 
and  consequent  looseness  a  new  bushing  may  be 
put  in.  Again,  the  ring  method  is  used  in  some 
machines.  Rough-turned  rings — that  is,  rings  wkh 
improper  surface  but  within  standard  gauges  of 
size — are  ground,  hardened  and  polished.  On  ao 
count  of  the  high  speed  of  the  spindle,  this  ring  is 
frequently  worn  out  of  alignment.  The  inspection 
of  these  rings  is  in  itself  an  art.  Some  rings  are 
gauged  with  snap  gauges  of  slight  variation,  not 
in  excess  of  0.0025  of  an  inch,  for  concentricity  of 
flange  and  are  tested~-for  hardness,  for  roughness, 
for  smoothness  of  finish  and  for  general  appear- 
ance.    My  experience  is  that  from  50  to  .70  per  cent. 
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such  resiliency  that  its  point  can  be  raised  .so  as  to 
l)crmit  of  the  slipping  of  one  of  ihe  wires  of  the  eye. 
This  method  permits  the  unhooking  o(  the  con- 
nection when  rerjuired. 

Cast-jron  Holders. 

The  plate  holder  may  be  a  necessary  evil  in  some 
eases,  the  use  of  which  should  be  avoided  when 
possible.  The  three-.screw  adjustment  lias  several 
advantages  over  the  plale  holder.  The  plate  holders 
are  constantly  getting  out  of  place.  With  the  three- 
screw  adjustment  a-  wire  joint  out  of  round  can  be 
brought  so  nearly  into  roundness  as  to  be  prac- 
tically perfect,  and  the  fact  that  it  will  stay  where 
you  leave  it  is  of  great  value.  \  solid  ring  or 
double-flange  ring  in  a  cast-iron  holder  is  neat 
and  clean.  The  plate  holder  is  a  dirl-catcher. 
Connecting  Rods 

It  is  necessary  that  great  care  should  he  used  in 
the  selection  of  connecting  rods  to  secure  only  those 
of  uniform  quality  and  freedom  from  all  foreign 
substances,  as  any  inferiority  in  the  (|uality  or  uni- 
formity of  the  stock  cannot  fail  to  make  its  pres- 
ence known.  Although  great  care  is  usually  taken 
in  testing  this  stock  before  it  is  drawn,  it  frcquen  ly 
happens  that  a  piece  which  has  passed  every  inspec- 
tion, and  which,  to  all  appearances,  is  right  in  every 
particular,  will  work  its  way  through  all  the  pro- 
cesses of  manufacture  until  nearly  the  very  last, 
tliat  of  tempering,  when  it  will  turn  out  to  be  in- 
ferior. Hence  tlie  necessity  of  careful  inspection 
in  the  shop  previous  to  using  the  material. 
Steel  Cores. 

Electrical    repair-shop    machinists    are    frequently 
required  to  cast  small  pulleys.     I   wish   to  refer  to 
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FigF.  I,  2  and  3. 
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of  the  rings  examined  by.  inspectors  are  approved. 
Two-thirds  of  the  rings  returned  can  be  made  ac- 
ceptable by  better  finishing;  a  proportion  of  the 
remainder  can  be  made  so  as  to  present  one  perfect 
Hange,  and  about  10  per  cent,  of  the  rings  sent 
through  to  the  inspectors  are  thrown  away.  I  will 
not  attempt  to  indicate  a"  process  of  making  better 
rings,  but  will  refer  to  two  ways  of  overcoming 
looseness  of  the  parts.  In  Fig.  4  A  is  the  shaft. 
A  key.  seat  can  be  cut  through  both  ring  and  boss 
for  the  insertion  of  a  key  B.  ■  This  key  should  be 
tool  steel,  and  shaped  to  .effect  a  snug  fit  in  the 
seat.  If  pi-operly  placed,  a  tight  and  permanent 
fit  will  result.  If  a  crank  bushing  is  worn  it  may 
be  fixed  by  turning  down  the  shaft  and  inserting 
a  shell  in  the  hub,. as  shown  at  C  (Fig.  5).  • 
Dressing  Hexagon  Nuts. 

Hexagon  nuts  predominate  in  electrical  apparatus. 
The  method  of  dressing  down  these  nuts  .is  shown 
in  Fig.  6.  The  plate  A  is  set-screwed  to  a  mandrel 
and  adjusted  in  a  lathe  with  the  nuts  flanged  to 
it  in  such  a  way  that  the  sides  of  the  nuts  can  be 
dressed  quickly.  .  About"  i6  nuts  can  be  dressed  at 
the  same  time.  The  plate  steel  is  provided  with 
shoulders  C  G,  which  are  bored  and  cut  with  threads 
for  clamping  '  screws.  These  screws  lock  with 
shoulders  B  B.  The  nuts  are  wedged  firmly  by 
tightening  the  beveled  pieces  with  the  clamping 
screws.  Next  secure  the  plate  to  a  mandrel  and 
adjust  it  in  a  common  turning"  lathe.  The  sides  of 
the  nuts  may  be  dressed  down  to  the  required  shape 
by  means  of  the  usual  cutting  tools. 
Wire  Jointing. 

Fig.  7  illustrates  a  new  pattern  of  wire  jointing. 
The  piece  of  wire,  of  proper  dimensions,  is  slightly 
reduced  at  the  end,  as  shown  at  E.  This  reduced 
portion  of  the  wire  is  oval  in  cross-section.  In  one 
side  of  the  opposite  wire  is  formed  concave  re- 
cesses    D.     The    tongue    of    the    hook    possesses 


Figs.  8  and  9. 
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the  cores  used.  While  there  are  many  places  where 
sand  cores  are  superior  to  steel  cores,  there  are 
places  in  which  steel  cores  excel.  Fig.  8  shows  a 
design  of  pulley-shaft  bearing,  in  which  the  writer 
had  difficulty  in  getting  a  proper  fit  with  a  sand  core. 
After  spoiling  several  pulleys'  I  tried  a  steel  core.'as 
illustrated  in  Fig.  9,  and  obtained  a  perfect  fit  the 
first  -time.  The  steel  cores  can  be  turned  down 
from  moderately  soft  stock.  The  gain  is  in  the 
labor  saved  after  the  pulley  is  cast.  ..Jig  work,  turn- 
ing and  finishing  are  dispensed  with,  as  the  bore  in 
the  pulley  is  in  shape,  for  immediate  use  on  its 
shaft.  .    F..    . 


Chicago    Electrical    Association    Meet- 
ings This  Fall. 

The  Chicago  Electrical  association  announces  a 
programme  of  unusual  interest  for  the  coming  four 
months,  as  follows: 

October  7.  1898. — "Electrical  Features  of  the  Late  Spanish- 
American  War,"  Thomas  G.  Grier. 

October  21,  i8gS. — "Practical  Points  on  Electrical  Measure- 
ment," W.  B.  Hale.  ... 

November  4,  i8g8.— "The  Electrical  Equipment  of  a  Model 
Printing  Establishment,"  George  A.  Damon- 
November  18,  1898. — "The  Development  of  the  Motorcycle," 
F.  B.  Rae. 

December  2,  1898. — "Practical  Points  in  Street  Railway  Engi- 
neering." W.  A.  Harding. 

December  16,  1898. — "Wireless  Telegraphy"  (illustrated  by 
apparatus).     Arthur  V.  Abbott. 

January  6,  iSgg, — "Telephone  Engineering — Some  Problems, 
Solved  and  Unsolved,"  S.  G.  McTVIeen. 

January  20,  1899. — "Observations  on  Ventilating  Fans,' 
Gerard  Swope. 

The  association  is  now  without  doubt  the  most 
prosperous  and  active  organization  of  electrical  men 
west  of  New  York.  Meetings  are  held  the  first 
and  third  evenings  of  every  month  at  the  rooms  of 
tile  Western  Society  of  Engineers,  1736-41  Monad- 
nock  building.  Inquiries  and  communications 
should  be  addressed  to  J.  R.  Cravath,  secretary, 
825  Monadnock  building. 
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Wearily  the  EngH&h  Electrical  Engineer  remarks" 
that  "Really  there  is  little  kudos  in  being  styled  an 
electrician  when  a  wire-stretcher  or  a  cable-layer  is 
included  in  that  category."  Alas,  how  true!  And 
yet  true  kudos  is  not  to  be  sought  in  the  applause 
of  men,  but  rather  in  the  approval  of  the  still,  small 
voices  of  our  electrical  consciences,  so  that,  after  all, 
we  may  wipe  our  weeping  eyes  and  boldly  cry, 
What's  in  a  name? 


Funerals  conducted  on  trolley  cars  are  no  longer 
a  novelty  in  Chicago  or  in  several  other  parts  of 
the  country  where  the  conditions  are  suitable.  It 
is  found  that  such  funerals  can  be  conducted  with 
due  solemnity  and  decorum,  and  as  they  often  mean 
the  saving  of  a  considerable  sum  of  money  they  are 
increasing  in   number.    A  military   funeral  of  this 


character  was  held  a  week  or  so  ago  near  Phila- 
delphia. The  funei-al  car  \vas  draped  with  flags  and 
emblems  of  mourning,  and  was  followed  by  eight 
cars  filled  with  relatives  and  friends.  This  funeral 
attracted  much  attention,  for  it  seems  that  the  use 
of  trolley  cars  is  a  new  thing  in  that  vicinity. 


Mr.  W.  J.  Clark's  brief  but  interesting  paper  on 
'The  Electric  Railway  as  an  Auxiliary  to  Coast  De- 
fense," read  before  the  Street  Railway  Association 
of  the  State  of  New  York,  contains  some  interest- 
ing figures.  Mr.  Clark  made  a  quiet  investigation 
of  the  military  possibilities  of  the  electric  railways 
along  the  Atlantic  and  Gulf  coasts  four  or  five 
months  ago,  when  it  was  thought  to  be  not  unlikely 
that  the  information  would  be  of  immediate  value. 
Fortunately,  there  was  no  need  to  utilize  the  elec- 
tric lines  in  coast-defense  operations,  but  it  was 
discovered,  nevertheless,  that  should  the  necessity 
arise  the  electric  roads  could  be  utilized  to  advantage 
at  many  points  in  forwarding  troops  and  stores. 
From  Calais,  Maine,  to  Galveston,  Texas,  there  are 
92  distinct  street-railway  sj'stems  along  the  coqst. 
They  show  a  total  length  of  track  of  6,897  miles, 
and  at  several  points  their  capacity  for  handling 
traffic  is  two  or  three  times  as  great  as  that  of  the 
steam  railroads  serving  the  same  localities.  There 
is  no  doubt  that  the  War  Department  is  fully  alive 
to  these  possibilities,  and  that  they  will  be  taken 
into  account  in  all  future  schemes  of  coast  defense. 


It  is  rather  curious  that  while  experienced  street- 
railway  managers  of  the  United  States  who  have 
tried  both  systems  greatly  prefer  electrical  over 
moving-cable  transmission,  the  relative  merits  of 
the  two  methods  are  still  earnestly  debated  in  Great 
Britain.  Newcastle-on-Tyne  is  about  to  replace 
animal  power  on  its  street  railways  by  some  mechan- 
ical system,  and  the  relative  merits  of  cables  and 
electric  traction  are  under  advisement.  Two  en- 
gineers presented  "reports — Mr.  AV.  Colam  for  the 
cable  system  and  the  late  Dr.  Hopkinson  for  elec- 
trical operation.  There  are  some  long  and  heavy 
gradients  in  Newcastle,  which  complicates  the  situ- 
ation somewhat,  but  it  would  seem  that  American 
experience  ought  to  be  decisive  in  favor  of  elec- 
tric traction.  Let  the  Newcastle  authorities  put 
themselves  in  communication  with  the  street-rail- 
way men  of  New  York,  Chicago  and  San  Francisco, 
and  they  may  obtain  figures  and  comparative  state- 
ments of  economy,  efficiency  and  adaptability 
that  should  be  conclusive.  Many  companies  in  the 
United  States  have  operated  both  systems,  and  we 
believe  that  in  every  case  the  electric  railway  has 
been  found  to  be  the  more  satisfactory. 


Among  the  good  results  of  the  war  has  been  the 
bringing  to  light  of  many  ennobling  touches  of  un- 
selfishness and  comradeship  in  all  classes  of  Ameri- 
cans. All  the  people  have  been  drawn  closer  to- 
gether, and  we  shall  hear  less  of  class  distinctions 
for  some  time  to  come.  An  excellent  example  of 
this  spirit  of  brotherliness  came  from  New  York, 
where  the  employes  of  the  Metropolitan  Street  Rail- 
way company  who  did  not  go  to  the  war 
petitioned  President  Vreeland  for  permission  to 
abrogate  the  rigidly  enforced  rule  that  no  sub- 
scriptions of  any  kind  should  be  taken  among 
the  employes  of  the  company,  in  order  that 
they,  having  continued  to  earn  a  regular  in- 
come in  the  service  of  the  company  during  the  cam- 
paign, might  show  their  appreciation  of  the  services 
of  their  fellow-employes  to  the  country  in  the  war. 
The  rule  had  never  before  been  broken,  but  the  pres- 
ident issued  an  order  permitting  the  collection  of 
subscriptions  under  the  control  of  the  treasurer  of 
the  company.  The  men  expected  to  raise  about 
$2,000,  and  with  this  money  to  send  their  sick  and 
disabled  companions  to  the  country,  there  to  remain 
until  their  health  shall  warrant  their  return  to  the 
city  to  resume  the  places  that  have  been  held  open 
for  them  since  their  enlistment.  The  men  of  the 
Metropolitan  company  show  a  fine  spirit  of  delicate 
and  considerate  generosity. 


The  power  plant  of  the  battleship  Illinois,  now- 
being  constructed  at  Newport  News,  will  be  inter- 
esting, not  only  on  account  of  its  great  size  and  ca- 
pacity', but  also  because  it  will  embody  many  im- 
provements which  have  been  developed  as  a  result 
of  the  practical  experience  of  the  navy  in  the  war 
with    Spain.     Ten    thousand    horse    power    will    be 


utilized  in  propelling  the  vessel,  and  there  will  be 
an  auxiliary  plant  for  the  operation  of  electrical 
apparatus,  compressed-air  engines  and  other  me- 
chanical work.  A  modern  dynamo  plant  for  the 
incandescent  lighting  and  ventilating  fans  has  been 
designed,  and  a  separate  equipment  for  the  four 
large  searchlights  will  be  provided.  There  will 
also  be  a  power  circuit,  and  electric  motors  will  be 
used  for  hoisting  ammunition  and  similar  work. 
In  the  refrigerating  plant  a  ton  of  ice  will  be  made 
every  day.  and  cool  air  will  be  sent  to  all  parts  of 
the  ship  by  means  of  blowers  and  air  passages.  It 
is  expected  that  this  will  make  it  possible  to  keep 
all  parts  of  the  ship  cool  enough  for  the  men  to 
work  in.  Electricity  and  compressed  air  will  be 
utilized  to  a  great  extent  in  communicating  be- 
tween distant  parts  of  the  ship;  for  instance,  the 
engine  room  will  be  connected  with  the  conning 
tower  and  bridge  and  commander's  quarters  by  a 
telegraph  system,  a  telephone:  and  bell  signals.  If 
two  means  of  communication  should  be  cut  off  the 
third  can  be  relied  upon,  unless,  indeed,  the  vessel 
was  crippled  so  completely  that  it  could  not  be  con- 
trolled. It  is  certai-nly  gratifying  to  note  that  more 
dependence  is  placed  upon  electricity  than  hereto- 
fore, and  that  naval  experts  are  becoming  more  fa- 
miliar year  by  year  with  its  superior  features. 

New  conditions  are  constantly  confronting  the 
American  people  as  a  result  of  the  policy  of  indus- 
trial expansion  and  the  natural  outcome  of  the 
growth  of  the  country  and  the  development  of  her 
wonderful  resources.  Our  relations  with  foreign 
countries  and  our  growing  foreign  trade  make  it 
necessary  for  us  to  conform  to  the  ideas  of  the 
patrons  whom  we  seek  in  distant  lands.  For  this 
reason  alone  it  would  seem  that  the  adoption  of  the 
metric  system  of  weights  and  measures  would  be 
not  only  desirable,  but  absolutely  necessary,  if  this 
country  hopes  to  enjoy  the  full  benefits  of  the 
achievements  that  have  brought  her  into  such  prom- 
inence lately  throughout  the  entire  civilized  world. 

For  several  years  there  has  been  a  systematic 
eilort  to  secure  the  adoption  of  the  metric  system 
by  Congress,  and  at  the  last  session  a  bill  prepared 
by  Representative  Hurley  received  favorable  con- 
sideration. Other  matters  of  pressing  importance 
prevented  final  action  of  the  house  on  the  subject 
and  the  measure  was  passed  over  to  the  present 
Congress,  which  will  be  called  upon  to  dispose  of 
the  matter  at  an  early  day.  It  should  be  unnec- 
essary to  call  attention  to  the  fact  that  the  present 
system  of  weights  and  measures  in  use  in  the 
United  States  militates  seriously  against  our  trade 
with  foreign  countries,  for  the  reason  that  Ameri- 
can price  lists  are  confusing  and  often  unintelligible 
to  foreign  merchants,  owing  to  the  different  de- 
nominations used,  whereas  the  metric  system,  by 
reason  of  its  decimal  scale,  its  simplicity.  Its  inter- 
national character  and  its  unquestionable  superi- 
ority to  any  other  system  of  weights  and  measures, 
is  worthy  of  universal  adoption.  Again,  the  metric 
system  has  an  additional  claim  to  consideration  be- 
yond Its  adaptation  to  the  economic  transaction  of 
the  common  affairs  of  daily  life,  in  the  fact  that  it 
is  used  throughout  the  world  in  scientific  investi- 
gation, and  is  understood  by  scientists  of  all  classes, 
conditions  and  countries.  Its  use  tends  to  accuracy 
and  precision  of  thought  and  expression,  as  well  as 
universality  of  comprehension.  The  simplicity  of 
the  system  is  one  of  its  greatest  merits,  and  It  applies 
to  every  kind  of  weight  and  measure,  the  method 
of  written  expression  being  the  one  of  ordinary 
numerical  notation.  The  sole  objection  to  the  in- 
troduction of  the  system  in  this  country  is  the 
claim  that  it*  would  tend  to  disturb  settled  condi- 
tions, and  that  it  might  create  confusion  tempora- 
rily. In  reply  to  these  contentions  it  may  be  said 
that  this  country  will  not  continue  to  employ  any 
system  of  weights  and  measures  that  -will  interfere 
with  its  progress  and  that  is  not  in  keeping  with 
American  ideas,  and  that  the  sole  consideration  that 
will  influence  the  country  in  accepting  or  rejecting 
this  proposition  Is  whether  it  will  prove  beneficial 
to  the  people  and  the  Industries,  and  whether  the 
advantages  will  compensate  for  the  annoyance  and 
confusion  which  such  a  change  will  cause.  It  Is 
the  general  belief,  based  upon  the  experience  of 
other  countries,  that  the  annoyance  involved  is 
greatly  exaggerated.  Indeed,  the  best  recom- 
mendation for  the  system  is  the  universal  approval 
with  which  it  Is  everywhere  received.    ^ 
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WESTERN  ELECTRICIAN. 


Methods  of  Determining  tiie  Frequency 

of  Alternating  Currents/ 

By  Carl  Kinsley. 

The  accurate  determination  of  the  frequency  is 
]  essential  for  the  correct  computation  of  the  relations 
I  between  electromotive  force,  current,  self-induction 
'  and  capacity.  Since  the  periodicity  must  usually  be 
I  squared,  it  is  essential  that  the  determination  be 
I  made  quickly  and  with  but  little  error. 

Dr.  John  Hopkinson  was  the  first  to  use  a 
stretched  steel  wire  actuated  by  an  electromagnet, 
and  when  the  condition  of  maximum  resonance  was 
found  the  periodicity  was  calculated  from  the  con- 
stants of  the  wire  and  its  tension. 

Dr.  Campbell  (Phil.  Mag.,  August,  1896)  proposed 
the  use  of  an  iron  rod  which  was  thrown  into  res- 
onance in  the  same  way.  From  the  constants  of 
the  rod  and  its  length  the  periodicity  was  computed. 
The  rod,  he  found,  could  be  more  easily  used  than 
the  wire. 

Another  method  capable  of  great  accuracy  and 
easy  manipulation  includes  the  use  of  a  telephone 
in  the  alternating-current  circuit  and  a  resonance 
tube  by  means  of  which  the  periodicity  may  be 
calculated  from  equations,  or  it  can  be  gathered  from 
tables  already  computed.  (Kinsley,  Phil.  Mag., 
April,  1898.) 

A  very  satisfactory  method  will  be  one  which  in- 
cludes the  use  of  a  metal  strip  as  the  primary 
resonator,  whose  periodicity  may  be  changed  by 
means  of  an  added  weight.  An  electromagnet  may 
be  used  as  in  the  first  two  cases  to  set  this  into 
vibration.  The  periodicity  can  be  calculated  from 
the  constants  of  the  vibrator  (Lord  Rayleigh,  "The- 
ory of  Sound"),  or  a  complete  calibration  can  by 
made  by  two  determinations.  It  will  usually  he 
more  satisfactory  to  standardize  by  actually  deler- 
mining  the  periodicity  of  two  adjustments  of  the 
resonator.     The  equation  to  be  used  for  that  purpose 

is 

t2=Dl''M-|-Kli^;  where 
t  =^  time  of  one  complete  oscillation, 
1  =  distance  of  the  sliding  weight  from  the  sup- 
port, 
M  =  mass  of  the  slider, 
li   =  length  of  the  vibrating  rod,  and 
D  and  K  are  the  constants  of  this  particular  appa- 
ratus, which  may  be  either  calculated  or  obtained 
by  experiment. 
The  condition  of  resonance  is  obtained  with  great 
readiness  and  the  determination  may  be  made  with 
as  great  accuracy  as  may  be  desired. 


no  bullet;  the  bone  of  the  left  arm  broken,  but  no 
wound.  How  long  do  you  suppose  it  would  havu 
t;iken  to  find  that  bullet  by  probing?  It  did  not 
take  us  one  minute  to  find  it  with  the  X~rays.  Here 
it  is  in  this  picture;  you  see  it  there  quite  plainly," 

He  handed  over  a  sciagraph  that  showed  the  frac- 
tured humerus  and  the  imbedded  bullet  as  if  the 
arm  were  transparent.  It  was  simply  a  matter  of 
a  few  cuts  and  the  bullet  was  out. 


Sciagraph    an    Aid  to  Surgery    in    War. 

[From  the  New  York  Sun.] 

Dr.  William"  M.  Gray  of  the  hospital  ship  Relief 
found  time  the  other  day  to  talk  of  the  part  that 
surgery  has  played  in  the  present  war  and  the  in- 
fluence of  new  scientific  appliances  as  tested  by 
experience  in  making  a  lot  of  wounded  men  easier. 
Dr.  Gray  is  the  microscopist  at  the  Medical  Museum 
in  Washington,  and  was  detailed  by  that  institu- 
tion for  surgical  work  with  special  reference  to  the 
diagnosis  of  gunshot  wounds  by  the  Rontgen  rays. 

"One  thing  this  war  has  taught,"  he  said,  "is 
that  the  probe  in  all  its  forms'has  gone  out  oi  use. 
No  more  searching  blindly  in  a  man's  body  for  the 
bullet;  no  more  danger  of  blood  poisoning  from  the 
introduction  into  the  wound  of  instrumeht^-;,«f- 
search.  The  fiuoroscope  tells  us  instantly  where- 
the  projectile  has  imbedded  itself,  and  we  have 
only  to  cut  it  out  as  if  it  were  there  before  our  eyes. 
The  ingenious  electric  probe  and  all  similar  de- 
vices have  seen  their  day.  In  all  future  battles  ex- 
perts in  sciagraphy  will  be  attached  of  necessity  to 
the  medical  corps,  and  the  work  of  the  surgeons 
will  be  materially  assisted  by  their  precise  indica- 
tions. We  took  out  bullets  by  the  pint  on  board 
the  Relief,  and  almost  without  exception  they  were 
located  by  the  X-iays." 

The  surgeon  exhibited  the  apparatus  for  produc- 
ing the  X-rays  and  the  operating  table  where  the 
sciagraphs  are  made.  These  stand  amidships  in  an 
open  space  ranged  about  with  hospital  cots.  Dr. 
Gray  explained  that,  excellent  as  the  results  have 
been  so  far,  they  will  be  better  in  the  future,  since 
the  Relief  starts  on  her  new  cruise  with  much  im- 
proved X-ray  appliances.  In  the  developing  room 
he  showed  a  number  of  X-ray  plates,  such  as  were 
prepared  for  the   surgeon's   guidance. 

It  seemed  that  valuable  time  might  be  lost  in  mak- 
ing these  pictures,  and  the  doctor  was  asked  about 
it.  .       ^ 

"It  is  all  done  in  a  few  moments,"  he  said;  'five 
seconds  for  a  wound  in  the  hand,  30  seconds  for  one 
in  the  foot,  and  not  over  10  or  15  minutes  for  a 
wound  through  the  thick  pelvis.  The  patient  is 
stretched  out  here,  the  X-ray  bulb  adjusted  over 
the  wound  like  this,  the  plate  put  under  the 
limb  or  part  where  the  wound  is,  and  the  thing 
is  done.  The  plates  are  developed  almost  instantly. 
In  many  cases  we  save  hours  of  vain  searching; 
not  infrequently  we  save  the  soldier's  life." 

Then  he  went  on  to  tell  of  a  case  where  a  man 
was  wounded  in  the  right  shoulder  by  a  Mauser 
bullet,  which  plowed  its  way  on  around  the_  chest 
walls  under  the  deep  muscles  and  lodged  in  the 
left  arm,  shattering  the  humerus.  "Here  was  an 
odd  condition,  a  wound  in  the  right  shoulder  but 

I.  Abstract  of  paper  read  before  Section  D,  Atnerican  Asso- 
ciation for  the  Advancement  of  Science,  at  Boston. 


Electricity  In  Naval  Warfare. 

Concerning  the  lessons  of  tlie  lale  war,  so  far 
as  they  applied  to  the  use  of  electricity  in  the  navy, 
Lieutenant  M.  L.  Bristol  of  the  Texas  says: 

"Electrical  appliances  on  the  modern  warship  and 
in  the  various  auxiliaries  of  up-to-date  warfare  can- 
not be  said  to  have  had  a  fair  trial  as  yet.  Cer- 
tainly they  have  not  been  of  any  great  use  in  either 
of  our  big  sea  fights,  although  this  is  not  saying 
that  they  might  not  be  of  the  greatest  importance 
under  other  circumstances.  Before  war  was  con- 
sidered a  ^erious  possibility,  eminent  electricians 
made  forecasts  of  many  new,  strange  and  valuable 
uses  to  which  electricity  would  be  put  in  the  next 
contest  between  civilized  nations. 

"Ships  were  to  be  blown  up  while  sailing  over  mine 
fields  unconnected  by  wires  with  shore  battery. 
They  were  even  to  photograph  themselves  on  a 
chart  in  the  shore  room  of  an  operator,  who  would 
then  send  a  direct  current  to  the  mines  through 
salt  water.  Torpedoes  were  to  be  projec:^ed  through 
the  air  to  drop  on  the  deck  of  a  ship  and  destroy  it. 
Electricity  was  to  be  their  propelling  as  well  as 
their  guiding  force.  Now  what  of  all  this  has  been 
realized?  VVhat  have  we  learned  of-mines-and  tor- 
pedoes? About  all  that  is  practical  as  the  lesson 
from  the  mines  in  Santiago  and  Guantanamo  har- 
bors, of  which  the  one  on  our  deck  is  a  specimen, 
is  that  submarine  mines  ought  to  be  taken  up  and 
inspected  at  least  once  a  month  to  keep  them  effi- 
cient. Otherwise,  in  tropical  clima,tes  at  least, 
mines  will  be  so  injured  by  general  fouling  and  the 
contact  pins  so  overgrown  with  barnacles  that  the 
whole  thing  will  be  useless  and  harmless.  Not  a 
torpedo  has  been  exploded  in  the  course  of  the  war, 
and  the  attempts  of  the  Spanish  torpedo  boats  to 
get  near  our  vessels  were  so  quickly  frustrated 
by  the  use  of  the  searchlights  that  this  arm  of  naval 
warfare,  for  which  so  much  was  prophesied,  may  be 
pronounced  practically  barren  of  results. 

"It  is  in  the  operation  of  the  searchlight,  by  the 
way,  that  electricity  seems  to  have  been  of  the  great- 
est practical  benefit.  In  blockading  work,  such  as 
has  principally  occupied  the  American  squadron  ofif 
Cuba,  the  usefulness  of  the  searchlight  in  guarding 
harbor  entrances  and  sweeping  the  shallow  inshore 
waters,  where  light-draught  vessels  may  otherwise 
slip  by  unobserved,  has  proved  of  the  greatest  value. 
When  Admiral  Cervera  was  bottled  up  in  Santiago 
harbor  the  Texas  and  the  Brooklyn  or  some  other 
of  the  fleet  kept  their  searchlights  playing  on  the 
narrow  harbor  entrance  every  night,  and  it  would 
have  been  an  impossibility  for  the  Spanish  com- 
mander to  sneak  out  under  cover  of  darkness,  as 
some  of  his  critics  have  suggested  he  should  have 
done. 

"The  electric  searchlight  may  be  put  down  on  the 
list  as  one  of  the  modern  improvements  which 
have  really  a  practical  value  in  war.  One  of  the 
BTookl-ynls  turrets  has  been  operated  by  electricity 
4ri$tea^-of  by  steam  or  hydraulic  power,  astfee^tur- 
rets  of  the  Texas  are,  but  we  have  not  yet  heard 
any  report  as  to  whether  this  moti^e  power  was 
found  to  possess  cuiy  advantages  or  not. 

"It  is  a  striking  fact  that  the  carefully  contrived 
range  tinders  and  other  delicately  poised  appliances 
for  improving  the  accuracy  of  a  ship's  fire  seem  to 
have  been  forgotten  in  the  heat  of  the  conflict:  So 
fai  as  I  have  heard,  the  guns  of  the  Oregon  were 
sighted  and  fired  in  the  old-fashioned  way.  I  know 
that  those  of  the  Texas  were,  for  the  simple  reason 
that  our  guns  are  not  fitted  with  range  finders.  We 
used  the  stadimeter  to  determine  the  range  and 
sighted  the  rapid-firers  just  as  used  to  be  done  with 
the  old-style  gun.  And  yet  I  think  that  for  accu- 
racy of  fire  the  work  of  the  Texas'  gunners  left 
little  to  be  desired.  This,  of  course,  is  not  saying 
that  the  range  finder  is  not  a  most  useful  instrument, 
especially  for  long-distance  work,  but  merely  that  it 
was  not  brought  into  play  in  the  Santiago  fight, 
nor  in  the  battle  of  Manila,  which  was  fought  at 
even  shorter  range. 

"The  telephone  is  another  electrical  contrivance 
which  has  proved  of  effectual  use  in  the  recent  op- 
erations. Its  utility,  like  that  of  the  searchlight. 
the  great  value  of  smokeless  powder  and  the  effect- 
iveness of  the  megaphone,  have  been  demonstrated 
in  this  war  quite  as  unmistakably  as  the  force  of 
the  big  gun  and  the  destructiveness  of  the  secondary- 
battery.  But  the  wonderful  new  mine  cables,  boats 
running  on  wheels  at  the  bottom  of  the  ocean, 
the  flying  torpedoes  and  the  current  of  electricity 
projected  along  a  column  of  water,  of  which  we 
read  before  the  war,  are  as  much  in  the  future  as 
ever." 


The  Board  of  Public  Works  of  St.  Paul  is  mapping 
out  a  larger  district  for  using  arc  electric  street 
lights  for  next  year,  and  has  located  about  70  ad- 
ditional lights.  It  is  expected  that  ab^11^  100  new 
lamps  will  be  placed,  to  supersede  gas  and  gasoline 
street  lamps. 


Long-distance  Transmission  of  Power. 

BV    EkNSI     j,     liEU',. 

Considering  that  this  paper  is  read  before  an  clcc- 
t/ic-lighting  association,  ihc  greater  part  will  be 
devoted  to  power  transmission  for  hghting,  and 
lighting  with  incidental  motor  load. 

VVhcn  in  the  early  'yo's  multiphase  systems  were 
introduced  on  a  commercial  scale,  it  looked  as  if 
the  field  for  the  simple  single-phase  system  would 
be  very  limited,  indeed;  as  if  it  should  be  altogether 
superseded  by  the  new  system;  yet  upon  investiga- 
tion of  all  properties  of  the  latter,  it  was  soon  appar- 
ent that,  although  the  multiphase  systems  were 
superior  for  some  conditions,  such  as  lor  operation 
of  motors,  ihey  could  not  favorably  be  compared 
with  the  simple  alternating-current  system  for  light- 
ing. Yiii,  although  this  was  known  and  appreciated 
at  that  early  day,  mistakes  have  often  been  made  in 
choosing  the  best  system  when  contemplating  a  new 
mstallation.  The  reason  for  this  mistake  lies  prob- 
ably in  the  fact  that  it  is  generally  assumed  that 
alternating-current  motors  must  run  on  multiphase 
circuits,  and,  therefore,  even  if  the  motor  load  does 
not  amount  to  anything  when  installing  a  new  plant, 
such  a  system  has  been  adopted. 

Except  for  very  long-distance  transmission,  as  will 
be  discussed  later,  multiphase  systems  are  really 
only  excusable  where  power  is  generated  a  long 
distance  from  its  distribution  points,  and  there  sup- 
plied in  a  low-tension  direct-current  network  by 
means  of  rotary  converters. 

At  the  present  stage  of  the  art,  there  can  be  no 
question  that  every  central-station  man  sees  the  ad- 
vantages of  parallel  operation.  By  this  is  meant  not 
only  parallel  running -of  generators  in  the  station, 
but  also  multiple  connection  of  the  distribution  sys- 
tem, be  this  direct  or  alternating  current.  This  fea- 
ture is  most  important,  as  well  for  economy  as  for 
satisfactory  operation.  From  the  nature  of  things, 
it  is  evident  that  such  a  distribution  system  could 
not  be  laid  otit  multiphase;  therefore,  when  alternat- 
ing current  is  used,  single  phase  should  be  adopted. 

Against  this  argument  it  is  often  stated  that  in  a 
territory  where  the  load  is  scattered  greatly,  a  sec- 
ondary network  cannot  well  be  laid  out,  but  each 
customer  or  set  of  customers  has  to  be  supplied 
from  his  own  transformer,  in  which  case  the  distribu- 
tion is  single-phase,  regardless  of  whether  the  sys- 
tem is  single-phase  or  multiphase.  If  a  multiphase 
system  is  used,  single-phase  mains  are  brought  over 
to  the  individual  customer  or  groups  of  customers. 
This  arrangement  may  look  feasible  on  paper,  par- 
ticularly so  if  no  investigations  are  made  to  deter- 
mine the  potential  in  .these  single-phase  mains. 

By  a  few  calculations,  however,  it  is  readily  found 
that  although  apparently  everything  is  nicely  bal- 
anced, such  a  system  is  very  often  much  unbalanced 
and  consequently  perfectly  unsuited  for  its  purpose. 
But  even  were  it  possit)le  to  distribute  from  a  multi- 
phase system  with  scattered  transformers  on  each 
main,  it  is  not  at  all  correct  to  install  such  a  plant, 
because  any  well-managed  power  distribution  musi; 
sometime  increase  in  magnitude,  and  arrangements 
should  be  made  so  that  it  can  be  changed  over  to 
a  perfect  system  when  needs  be,  which  is  only  pos- 
sible where  each  circuit  has  the  same  phase;  that  is, 
this  is  only  possible  with  the  single-phase  distribu- 
tion from  a  single-phase  generator, 

A  still  further  reason  for  not  adopting  the  multi- 
phase system  is  that  by  this  time  motors  can  be 
operated  perfectly  satisfactorily  from  a  single-phase 
sysrcm;  that  is,  a  single-phase  system  such  as  the 
monocyclic  system.      ■ 

As  referred  to  above,  there  may,  however,  be  con- 
ditions which  would  warant  a  multiphase,  or  rather  a 
three-phase  installation,  and  these  are-Avhen  the  dis- 
tances between  generating  station  -and  consuming 
circuit  are  so  great  that  power  cannot  be  transmitted 
from  one  to  the  other,  except  at  the  highest  possible 
commercial  voltage,  without  loo  great  an  expenditure 
of  line  copper.  Under  such  conditions  the  three- 
phase  system,  which  takes  75  per  cent,  of  the  single- 
phase  or  two-phase  copper,  and,  say,  about  one-half 
a^  much  copper  as  the  monocyclic  system,  may  be 
preferable.  For  shorter  distances,  however,  where 
it  is  not  necessary  to  run  at  the  limit  of  permissible 
voltage,  the  apparent  saving  in  copper  in  the  three- 
phase  system  over  the  monocyclic  system  is  of  little 
consequence,  since  the  monocyclic  system  can  be 
operated  with  the  same  amount  of  copper  at  a  s.igh.ly 
higher  voltage. 

Thus,  excepting  very  long-distance  transmissions, 
the  only  field  for  multiphase  systems  is  in  places 
where  installations  of  rotary  converters  are  war- 
ranted. 

The  next  question  of  interest  is  the  determination 
of  proper  frequency.  The  60-cycle  or  125-cycle 
lighting  distributions  are  certainly  preferable  to  the 
25  and  40-cycle  distributions;  indeed,  there  can  be 
hardly  any  question  of  installing  anything  less  than 
40  cycles,  and  such  a  low  frequency  can  only  be 
warranted  by  limitations  in  speed  regulation  of  the 
prime  mover.  The  tendency  seems  now  to  be  to 
hove  direct-connected  units  as  far  as  possible.  With- 
out arguing  about  this  point,  it  may  be  assumed 
that  the  idea  is  correct  in  most  cases;  yet  undoubt- 
edly it  is  carried  too  far  in  many  instances.  With 
very  large  units,  such  as  1,000  horse  power  and 
more,  there  is  no  doubt  that  the  direct  connection 
is  better,  but  we  often  face  propositions  where  the 

\Conti}uted  on  ^affe.ig2.\ 

I.  Read  before  the  Ohio  Electric  Light  association  at  San- 
dusky, August  19,  1898. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  Companies  as  Common  Car- 
riers. 

Summed  up  in  its  own  phraseology,  the  Supreme 
Court  of  Nebraska  holds,  in  the  Omaha  case  en- 
titled Nebraska  Telephone  company  against  S'.aLe, 
ex    rel.  Yeiser,  that: 

A  private  corporation,  engaged  in  the  business 
of  operating  a  telephone  plant,  is  a  common  carrier 
of  news  and  intelligence. 

Such  a  public-service  corporation  is  charged  with 
certain  public  duties,  among  which  are  to  furnish 
for  a  reasonable  compensation  to  any  citizen  a  tele- 
phone and  telephonic  service  and  to  charge  each 
patron  for  the  service  rendered  the  same  price  it 
charges  every  other  patron  for  the  same  service 
under  substantially  the  same  or  similar  conditions. 

The  power—the  jurisdiction — to  determine  what 
compensation  a  public-service  corporation  may  ex- 
act for  services  to  be  rendered  by  it  is  a  legislative 
and  not  a  judicial  function. 

Furthermore,  referring  to  the  Nebraska  statutes 
bearing  on  the  subject,  the  court  says  that,  if  they 
are  valid,  on  which  it  here  expresses  no  opinion, 
the  Legislature  has  conferred  upon  the  Board  of 
Transportation  not  only  jurisdiction  to  inquire  into 


the  excess,  or  all  above  $3  a  month,  it  might  be 
that  the  court  would  then  have  had  power  to  de- 
termine whether  the  compensation  actually  de- 
manded and  received  by  the  company  was  unrea- 
sonable. 


Extensions  and  Improvements. 

R.  E.  Steele  of  Pescadero  has  been  granted  per- 
mission to  construct  and  maintain  a  telephone  line 
from  Ano  Nuevo  to  Pescadero,  Cal. 

The  petition  of  the  Sunset  Telephone  and  Tele- 
graph company  of  Los  Angeles.  Cal.,  asking  for 
permission  to  construct  an  addition  to  its  under- 
ground conduit  system  on  Seventh  street,  between 
Spring  and  Los  Angeles  streets,  was  granted. 

The  American  Telephone  and  Telegraph  company 
of  New  York  city  (the  Bell  Long-distance  company) 
has  filed  with  the  secretary  of  state  of  New  York 
a  certificate  of  increase  of  capital  stock  from  $20,000.- 
OQO  to  $25,000,000.  The  debts  of  the  company  are 
$3,091,106. 

From  advices  received  at  the  Japanese  legation 
in  Washington  it  is  learned  that  the  new  tariff  for 
Japan  will  pass  into  effect  on  January  i,  1899.    Under 


Victor  Express  Switchboard. 

The  new  express  switchboard  of  the  Victor  Tele- 
phone Manufacturing  company  of  Chicago  is  de- 
signed for  all-metallic  circuits.  The  manufacturer 
claims  several  advantages  for  it.  One  is  that  there- 
are  no  wires  running  into  the  jacks;  other  boards 
have  from  three  to  six  wires  running  into  each  jack. 
Another  is  that  one  strong  spring  serves  the  pur- 
pose of  all  jack  connections.  Other  claims  are  for 
simplicity  and  stability  of  parts,  durability,  ease  and 
rapidity  of  operation  and  economy  of  maintenance. 

By  adopting  as  a  basis  a  straight  metallic  system 
with  double-circuit  cords,  and  with  the  ringing  and 
listening  circuits  normally  cut  out  on  both  sides, 
an  exchange  using  this  board  can  easily  be  divided 
into  metallic,  common-return  or  ground  circuits, 
and  still  have  each  division  separate  from  the  other. 
This  is  of  great  advantage  to  exchanges  that  wish 
to  adopt  the  metallic  system  and  gradually  change 
over  the  old  circuits.  Owing  to  the  mechanical 
construction  of  the  Victor  express  board,  this  can 
be  done  without  any  change  in  the  w'iring.  and  as 
the  boards  are  made  up  in  complete  sections,  each 
of  five  complete  drops,  jacks  and  individual  ring- 
ing keys,  any  section  can  be  easily  and  quickly  in- 
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charges  of  extortion  and  unjust  discrimination  on 
the  part  of  telephone  companies,  and  to  make  suit- 
able orders  for  the  redress  of  such  grievances  upon 
the  complaint  of  the  person  aggrieved,  but  has  also 
invested  the  Board  of  Transportation  with  author- 
ity to  fix  and  determine  to  what  compensation  a 
telephone  company  shall  be  entitled  for  any  service 
rendered  or  to  be  rendered  by  it,  subject  to  the  limia- 
tion  that  the  scale  of  prices  lixed  which  the  company 
may  charge  for  services  to  be  rendered  by  it  shall 
not  be  unreasonable  or  unjust  either  to  the  telephone 
company  or  its  patrons. 

This  being  so.  the  court  holds  that  a  person  who 
has  never  applied  to  the  Board,  of  Transportation 
to  have  it  determine  whether  a  certain  charge  by  a 
telephone  company  is  imreasonable  and  exorbitant, 
or  whether  what  he  wants  to  pay  is  a  reasonable 
charge,  the  board,  having  fixed  no  scale  of  reason- 
able charges,  is  not  entitled  .to  a  writ  of  mandamus 
to  compel  the  telephone  company  to  furnish  him 
a  telephone  and  telephonic  service  at  what  he  tenders 
as  a  reasonable  charge,  as  a  litigant  wdl  not  be 
permitted  to  invoke  the  extraordinary  remedy  of 
mandamus  when  an  express  statute  affords  him  an 
adequate  remedy  for  the  redress  of  the  grievance 
of  which  he  complains. 

It  is  also  suggested  by  the  court  that  had  the  com- 
plainant paid  the  compensation  alleged  to  be  ex- 
orbitant which  the  telephone  company  demanded, 
namely  $5  a  month,  and  then  sued  to  recover  back 


VICTOR    EXPRESS    SWITCHBOARD. 

its  provisions  telephones  and  parts  thereof  will  be 
dutiable  at  10  per  centum.  The  rates  will  be  slightly 
liigher  than  they  have  been  in  the  past. 

The  Alaska  Telegraph  and  Telephone  company, 
composed  of  San  Francisco  capitalists,  has  suc- 
ceeded in  securing  a  franchise  from  the  Canadian 
government,  granting  it  the  right  to  construct,  main- 
tain and  operate  telegraph  and  telephone  lines  in 
Canadian  territory  over  the  Chilkoot  Pass,  running 
"along  the  lakes  and  up  the  Lewis  and  Yukon  rivers 
to  Dawson. 

The  Farm  and  City  Telephone  company  of  Farmer 
City.  Illinois,  has  just  completed  an  exchange  in 
Farmer  City  with  a  hundred-drop  board  of  the 
Stromberg-Carlson  type.  This  board  has  all  of  the 
latest  improvements  and  is  equipped  with  drops 
and  spring  jacks  for  all  the  systems  used.  The 
company  has  150  miles  of  grounded  bridging.  200 
miles  of  metallic  bridging  and  70  subscribers'  return 
lines,  and  is  now  surveying  for  50  miles  of  me'allic 
lines  to  be  used  by  farmers  between  Farmer  City 
and  Bellflower  and  Farmer  City  and  Blue  Ridge 
and  Mansfield.  B.  F.  Wasson.  the  superintendent. 
will  go  to  Chicago  to  purchase  the  latest  devices  in 
telephony  for  these  lines  about  October  ist.  There 
will  be  15  subscribers  on  each  line. 


Work   on    the   foundations   for   the    Northwestern 
elevated  railroad  of  Chicago  has  ben  resumed. 


serted  or  removed  by  even  an  inexperienced  per- 
son. 

In  Fig.  I  is  shown  a  front  view  of  five  such  sec- 
tions, assembled  ready  for  placing  in  position  in  the 
cabinet.  The  drops  are  arranged  vertically,  begin- 
ning at  the  top,  and  are  numbered  in  the  same  man- 
ner or  in  any  other  way  as  may  be  convenient.  For 
numbering  little  card  or  celluloid  disks  are  furnished, 
which  are  pressed  into  recesses  made  in  the  front 
strip.  For  numbering  or  lettering  trunk  or  toll- 
line  sections,  blank  disks  are  furnished  when  nec- 
essary. 

Below  the  drops  are  placed  the  jacks  and  ringing 
keys,  arranged  in  the  same  way.  An  individual 
ringing  key  is  provided  for  each  line,  so  that  any 
subscriber  can  be  called,  whether  the  plug  is  in 
the  jack  or  not;  or  if  any  two  subscribers  are  con- 
nected either  one  can  be  called  without  ringing 
back  on  the  other  line. 

-  In  the  side  view  (Fig.  2)  the  arrangement  of  drops, 
jacks,  keys  and  coils  is  very  clearly  shown,  the 
upper  coil  being  removed,  showing  the  ease  with 
which  this  can  be  done,  it  being  merely  necessary 
to  rotate  the  coil  one-quarter  turn  and  withdraw  it 
from  the  strip. 

In  Fig.  3  the  wiring  details  and  the  arrangement 
of  the  several  parts  in  general  are  shown  to  good 
advantage.  The  wiring  of  each  section  is  complete 
in  itself,  all  wires  being  concealed  in  a  vertical 
groove,  so  that  when  the  board  is  connected  up  no 
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wires  either  on  the  front  or  back  are  visible.  All 
of  the  connections  are,  of  course,  carefully  soldered, 
and  the  wires  insulated  with  the  best  quahty  of 
rubber. 

Fig.  4  shows  the  back  of  the  board. 

In  the  construction  of  the  drop  magnet  several 
novel  features  have  been  employed.  It  is  of  the  tri- 
polar  type,  with  the  armature  placed  so  as  to  obtain 
the  highest  posiblc  efficiency.  The  coils  are  wound 
in  even  layers  with  silk-covered  wire,  and  can  be  re- 
moved without  taking  out  any  screws.  As  the  coils 
are  not  in  series,  there  is  no  retardation  or  counter 
electromotive  force  to  affect  the  telephone  current. 
Consequently,  to  change  to  a  toll-line  jack,  for  very 
long-distance  work,  it  is  only  necessary  to  replace 
tlie  drop  coil  with  one  of  higher  resistance. 

The  night-bell  connection  is  made  in  such  a  man- 
ner that  there  is  no  metal  connection  between  the 
drop  coil  and  the  shutter,  leaving  the  coils  thor- 
oughly insulated  from  one  another,  with  no  possi- 
ble chance  for  leakage  of  current  and  consequent 
cross-talk. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspODfieot  of    the    Western    Elec- 
trician.] 

The  statement  is  given  out  on  the  authority  of  the 
Northwestern  Telephone  Exchange  company  in 
Minneapolis,  that  an  agreement  has  been  reachd  with 
the  leading  independent  toll-line  companies  to  oper- 
ate in  harmony  hereafter.  The  independent  com- 
panies in  the  agreement  are  the  Western  Electric 
Telephonecompany.lhe  Minnesota  Miitual Telephone 
and  Telegraph  company,  the  Miniiesota  Central 
Telephone  company,  the  Western  Minnesota  Tele- 
phone company,  the  Union  Electric  Telephone  com- 
pan,  the  Southern  Minnesota  Telephone  company 
and  the  Dakota  Central  Telephone  company.  Of 
these  systems,  the  Northwestern  has  bought  the 
Union  Electric  company,  but  as  to  the  remainder, 
it  is  said  to  be  dimply  a  working  agreement.  It 
adds  about  3.00Q  miles  of  wire  to  the  connections 
available  from  the  Twin  Cities. 

The  Iowa  Telephone  company  has  furnished  Deer- 
ing  Hospital,  Fort  Dodge,  with  an  instrument  free 
of  charge. 

W.  B.  Kelly  of  Faribault,  Minn.,  has  removed  to 
Red  Wing.  Minn.,  wdiere  he  will  assume  the  man- 
^igement  of  the  Hastings  and  Red  Wing  Telephone 
company. 

The  Wisconsin  Telephone  company  has  com- 
pleted long-distance  connection  from  Janesville, 
\Vis.,  to  Monroe,  and  the  line  is  being  e.xtended  to 
Dubuque,  la. 

The  Fierce  County  Telephone  company  is  re- 
placmg  the  short  poles  in  River  Falls,  Wis.,  wiEh 
longer  ones,  in  obedience  to  an  order  of  the  council. 

The  Mutual  Telephone  company  attempted  to  set 
its  poles  in  the  road  near  Mitchellville,  la,  so  that 
the  grader  could  not  be  used,  but  the  matter  was 
taken  into  court  and  the  company  soon  receded 
from    its   position. 

Fred  Hackman  of  Meire  Grove,  Minn.,  wants 
telephone  connection  with  Melrose,  Minn.,  five 
miles.  He  is  willing  to  furnish  the  instruments  and 
wire  if  Melrose  will  furnish  the  poles. 

The  Perry  Telephone  company  has  completed  an 
exchange  m  Adel,  la. 

The  case  of  the  city  of  Sheboygan.  Wis.,  against 
the  Wisconsin  Telephone  company  for  appropriat- 
ing the  use  of  the  streets  without'  a  franchise 
has  been  dismissed  from  the  .courts.  The  mat- 
ter now  rests  , with  the  City  Council,  and  it  has  not 
yet  been  decided  whether  the  city  will  continue  the 
fight  or  not. 

The  Dakota  Central  and  Western  Dakota  Tele- 
phone companies  announce  a  new  schedule  of  rates 
for  toll-line  service. 

The  Chequamagon  Bay  Telephone  company  will 
soon  open  a«central  office  in  Iron   River,  Wis. 

Messrs.  Moody  and  Kerlin  propose  a  telephonic 
line  to  connect  Park  Rapids.  Minn.,  with  Menahga. 
via  Hubbard  and  Latona. 


Telephone  Extensions  in  Southwestern 
Missouri. 

The  Hull  Telephone  company  has  completed  i:s 
line  from  Bolivar  to  Springfield,  and  will  soon  com- 
mence work  on  a  line  from  Bolivar  to  Buffalo,  to 
go  direct,  which  will  shorten  the  present  line  by  6d 
miles. 

A  Christian  preacher  and  lecturer  by  the  name 
of  States  is  now  building  a  line  to  connect  Green- 
field,   Lockwood.    Golden    City   and    Lamar. 

Cane  Hill  has  recently  been  added  to  the  Hull 
Telephone  company's  lines. 

Monegan  Springs  is  now  connected  by  telephone 
to  the  St.  Clair  lines  at  Osceola. 

Work  is  now  in  progress  on  a  line  from  Elkton 
to  Pittsburg. 

The  question  of  telephone  system  in  the  city  of 
Bclivar  is  now  under  advisement.  A  list  of  60  sub- 
scribers has  been  secured.  Professor  Pike  repre- 
sents one  party  in  the  field  and  J.  C.  McKee  a  second. 
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vised  an  arrangement  by  means  of  which  a  portable 
telephone,'  to  be  carried  on  an  engine,  can  be 
plugged  into  a  fire-alarm  post.  This  will  enable  a 
message  from  a  fire  to  be  sent  by  telephone,  and 
will  in  many  cases  obviate  tht:  necessity  of  sending 
back  a  coachman  with  a  written  message.  Arrangi*- 
mcnts  have  been  made  with  iho  Pnslofnce,  which  pro- 
vides and  maintains  the  fire  alarms  fo-"  the  council, 
to  supply  the  necessary  telephones,  and  to  make 
plug-holes  in  the  alarm  posts." 

The  telephone  service  at  Manchester,  England, 
is  exciting  attention,  and  it  is  understood  that  the 
postmaster-general  is  still  considering  the  applica- 
tion of  the  New  Mutual  Telephone  syndicate  to  be 
allowed  to  set  up  a  rival  system  to  that  of  the  Na- 
tional Telephone  company. 


Telephony  Abroad. 

The  Fire  Brigade  committee  of  ihe  London  Countj' 
Council  has  made  a  report,  in  which  it  says:  "For 
a  long  time  the  question  of  utilizing  the  fire-alarm 
posts  for  the  transmission  of  telephonic  messages 
has  been  under  consideration.  After  considerable 
inquiry   and  investigation  the   chief  officer  has   de- 


Inspection    and    Testing  of    Motors  and 
Car  Equipments   by  Street  Rail- 
way Companies. 

[Con£i?iued  from  page  jS-j.\ 

press  t'hem  with  the  importance  of  these  details,  as 
outlined  above,  we  shall  have  established  a  means 
of  quickly  locating  trouble  on  the  road,  and  that 
without  the  aid  of  special   inspectors. 

Next  comes  the  matter  of  testing.  The  service 
which  we  will  obtain  from  our  equipments  depends 
largely  upon  the  manner  in  which  the  repairs  are 
made.  If  the  repair  work  be  rushed  through  with 
the  Idea  of  going  over  as  many  cars  as  possible  in 
a  short  space  of  time  and  with  little  or  no  regard  for 
the  thoroughness  of  the  work,  we  must  expect  the 
necessity  for  repairs  to  incn.::ase  to  an  alarming  ex- 
lent.  'If,  on  the  other  hand,  we  make  our  repairs 
with  the  idea  that  work  thoroughly  done  will  have 
a  tendency  to  greatly  decrease  the  liability  to  break- 
downs while  the  cars  are  in  service,  and  correspond- 
ingly reduce  the  amount  of  work  to  be  done  ui  the 
repair  shops,  we  shall  naturally  consider  the  best 
means  not  only  of  doing  the  work  but  of  definitely 
determining  its  condition  when  finished. 

To  do  this  properly  we  must  resort  to  testing 
(and  we  use  the  word  "testmg"  in  a  broader  sense 
than  it  usually  signifies).  For  example,  all  ma'.erial 
furnished,  such  as  tape,  mica,  paper,  etc.,  must  be 
kept  up  to  the  standard,  and  to  accomplish  this, 
everything  used  should  be  carefully  examined,  or, 
under  our  classification,  tested. 

We  must  begin  testing  in  the  purchasing  depart- 
ment. In  the  purchasing  of  supplies  a  great  deal 
of  trouble  is  often  occasioned  by  changing  the  kind 
of  material  furnished.  This  is  probably  more  no- 
ticeable in  the  case  of  small  roads.  Now,  while 
there  may  be  no  great  difference  in  the  quality  of 
goods  furnished,  or  if  any  one  of  the  many  different 
brands  were  used  exclusively  it  would  give  satis- 
faction, yet  the  very  fact  that  many  different  kinds 
are  used  has  a  tendency  to  produce  a  lack  of  care- 
fulness' in  the  details  of  the  work  wdilch  will  almost 
invariably  show  in  the  general,  result.  This  will 
be  noticeable  in  several  ways.  The  workmen  will 
take  one  of  the  following  views  of  the  matter:  He 
will  either  think  the  management  is  careless  in  the 
matter,  and.  as  a  consequence,  he  will  immediately 
commence  to  drop  from  the  former  high  standard 
of  work,  or  he  will  think  that  there  is  nothing  essen- 
tial about  the  quality  of  the  material  used  and  ac- 
quire the  pernicious  habit  of  utilizing  anything 
which  may  happen  to  be  handy. 

When  a  workman  once  detects  what  seems  to  hini 
to  be  a  lack  of  thoroughness  in  any  part  of  the  work 
which  has  to  do  with  his  department,  you  have  at 
that  moment  allowed  to  enter  that  department  a 
spirit  of  carelessness  which  will  develop  very  rap- 
idly, and,  unless  quickly  suppressed,  will  in  a  short 
time  produce  distastrous  results. 

To  attain  to  a  condition  of  thoroughness  in  any 
line  of  w^ork  may  have  called  for  the  performance 
of  a  great  deal  of  hard  labor,  the  expenditure  of 
much  time  and  money,  and  the  exercise  of  patience, 
skill  and  forethought:  but  how  slight  a  relaxation  of 
vigilance  on  the  part  of  some  official  trusted  with 
the  maintenance  of  the  good  condition  acquired  can 
In  an  incredibly  short  space  of  time  undo  the  good 
work  accomplished  and  cause  a  retrograde  move- 
ment along  lines  which  had  promised  so  favorably! 

If.  however,  we  have  to  allow  only  one  kind  of 
material  in  the  repair  shop,  the  question  naturally 
arises  as  to  how  we  can  avoid  being  behind  the 
times  in  the  matter  of  different  kinds  of  supplies, 
and  also  in  the  manner  of  their  use.  The  answer  is, 
we  must  have  an  experimental  room,  and  here  must 
be  tested  samples  of  all  supplies  and  material  before 
being  contracted  for  by  the  purchasing  agent.  I 
do  not  mean  to  say  that  this  room  must  necessarily 
be  entirely  separate  from  the  repair  shop,  as  this 
would  naturally  require  a  large  amount  of  ma- 
chinery which  we  already  possess  and  would  not 
care  to  duplicate.  But  this  room  must  be  consid- 
ered by  the  employes  as  one  in  which  they  are  not 
directly  interested  other  than  as  they  are  reqtiired 
to  work  on  some  portion  of  that  wdilch  is  being 
tested.  The  special  testing  and  all  the  instruments 
for  it  must  be  in  a  separate  department;  and  if  it  is 
not  possible  to  have  a  separate  room,  at  least  a  part 
of  the  repair  shop  should  be  partitioned  off  for  this 
work,  as  the  amount  of  time  wasted  by  the  em- 
ployes of  the  shop,  attracted  from  their  regular  du- 
ties by  the  testing  of  some  part  of  the  equipment  or 
material  on  the  floor  of  the  repair  shop  proper, 
would,  if  saved,  more  than  compensate  for  the  -ex- 
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pensc  incurred  In  the  creation  and  maintenance  of 

such  a  room. 

Having  thus  arranged  this  separate  apartment  for 
practically  all  testing  purposes,  and  having  im- 
pressed upon  employes  and  workmen  that  nercin 
will  be  settled  all  questions  relating  to  work  done 
and  material  used,  we  have  accomplished  one  of  the 
results  anned  at,  in  that  we  have  prepared  our- 
-selves  to  impress  upon  the  men  that  any  materia) 
placed  in  their  hands  for  use  in  repairs  has  pre- 
viously been  thoroughly  tested,  and  this  will,  we 
think,  tend  to  raise  the  standard  of  work,  as  any 
results  of  poor-  workmanship  on  their  part  cannot 
then  be  laid  to  faulty  material,  thus  giving  ihem  an 
incentive  to  conscientiously  deal  with  established 
and  known  good  maieriaL 

We  are  now  able  to  lake  anything  In  the  line  of 
new  material,  or  any  new  ideas  regarding  the  use  of 
the  same,  or  any  electrical  problems  which  may 
arise,  and  ascertain  their  value  without  interfering 
ni  any  way  with  the  regular  work  of  the  shop  or  01 
Uie  employes. 

It  is  neither  necessary  nor  desirable  that  the 
wDrUmen  shoild  know  the  merits  or  defects  oi 
whatever  comes  to  the  testing  room.  But  there  are 
some  of  the  employes  who  should  be  allowed  to  be- 
come familiar  with  a  great  deal  of  the  work  of  this 
room.  'I hey  will  not  only  be  more  valuable  for  the 
knowledge  thus  obtained,  but  some  ot  the  work 
must  of  necessity  be  delegated  to  some  other  person 
than  the  electrical  engineer.  But  at  all  times  it 
must  be  made  plain  to  them  that  the  room  is  dis- 
tinctly a  separate  department,  having  no  connection 
with  their  ordinary  work. 

Having  now  provided  for  our  testing  department, 
and  established  its  relacion  to  the  purchasing  of  sup- 
plies and  to  the  employes  of  the  repair  shop,  what 
itiachines  and  instruments  shall  we  need  in  its 
equipment?  1  enumerate  two  mstruments:  A  high 
and  low-reading  direct-current  voltmeter,  one  hav- 
ing a  double  scale  reading  from  i  to  750  and  from 
1  to  15;  a  direct-current  ammeter  reading  from  i  to 
100.  A  low-reading  ammeter  would  be  very  con- 
venient many  times,  but  is  not  absolutely  neces- 
sary. A  50,000-ohm  magnetic  bell,  an  alternat- 
ing-current voltmeter  and  some  handy  testing  set 
will  make  an  outfit  of  instruments  wiih  which  we 
can  do  all  the  testing  required. 

if  the  alternating  current  is  not  within  reach  of 
the  car  house,  we  must  procure  a  small-  dynamo 
and  produce  it  ourselves.  A  very  small  machine, 
say  two  hoi'se  power,  would  be  sufficient  for  all 
the  needs  of  the  testing  department.  If  this  ma- 
chine is  designed  for  about  100  vohs,  it  would  be 
most  convenient  for  our  use.  With  a  few  small 
transformers  wound  for  2,coo  volts  primary  and  for 
either  50  or  100  volts  secondary,  we  are  prepared  to 
furnish  any  voltage  within  a  range  of  from  five 
volts  to  10,000  volts. 

The  man  who  has  this  part  of  the  work  in  charge 
can  very  easily  and  cheaply  arrange  the  details  of 
installation  of  the  wiring,  etc.  He  can  also  make 
some  resistance  coils  and  many  other  pieces  of  ap- 
l^araius  which  will  greatly  facilitate  the  quick  testing 
of  whatever  may  be  sent  to  this  department. 

What  shall  wx  test?  First,  everyihing  that  goes 
into  the  repair  shop.  By  doing  this  we  shall  be 
sure  of  keeping  all  material  up  to  the  standard, 
which  means  an  absolute  guarantee  against  break- 
downs caused  by  poOr  material.  In  this  way  we 
raise  the  standard  of  workmanship. 

Second,  all  supplies  which  go  to  the  foreman  of 
the  car  houses.  In  connection  with  this  matter  we 
are  of  the  opinion  that  in  the  testing  room  should 
be  decided  the  manner  of  treating  brushes,  the 
length  of  time  they  should  be  used  before  being 
removed  from  the  motor,  the  manner  in  which  they 
should  then  be  cared  for,  their  final  disposition, 
the  proper  attention  to  be  given  the  trolley  poles, 
the  length  of  time  they  ought  to  remain  in  service 
;ind  their  condition  when  removed.  Many  similar 
cj,uestions  should  not  be  left  to  work  out  their  own 
solution  or  be  dependent  upon  the  feelings  or  judg- 
ment of  the  various  employes  and  workmen,  but 
should  be  definitely  determined  and,  decided,  in  our 
testing  department. 

Many  street-railway'  men  may  be  of  the  opinion 
that  we  are  carrying  system  beyond  necessary  lim- 
its in  thus  definitely  and  positively  arranging  these 
details;  but  why  should  we  allow  several  men  to 
use  material  in  whatever  manner  they  may  individ- 
ually see  fit,  treat  brushes  as  their  fancy  may  dic- 
tate, and  regulate  the  tension  of  trolley  poles  in  ac- 
cordance with  their  own  feeling  at  the  time,  rather 
than  by  any  fixed  standard? 

Third,  all  finished  material,  as  armature  coils,  in- 
sulation for  controllers,  commutators  and  brush- 
holders.  We  do  not  necessarily  need  to  test  every 
piece,  but  enough  to  satisfy  ourselves  that  the  gen- 
eral order  of  work  is  kept  up  to  the  standard. 

Fourth,  all  armatures,  fields,  commutators  and 
controllers,  as  they  are  being  made  or  repaired. 
One  illustration  will  be  sufficient  to  show  how  the 
testing  may  be  carried  on  in  this  branch  of  work. 

An  armature  is  wound  and  ready  to  be  connected 
to  the  commutator.  With  a  small  wire  we  connect 
all  of  the  top  leads  together.  The  bottom  leads  are 
separate  from  one  another.  With  a  magneto  or 
testing  set  we  find  the  insulation  of  the  complete 
armature  is  not  right.  First,  we  cut  the  small  con- 
necting wire  on  the  top  leads  in  several  places, 
then  by  testing  each  of  these-  parts  we  locate  that 
portion  of  the  armature  which  is  bad;  then,  by  re- 
moving the  wire,  we  will  test  each  coil  separately 
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until  we  find  the  weak  one.  Next,  by  the  use  of  our 
tiansforniers,  we  obtain  three  or  four  thousand 
volts,  which  we  apply  to  this  one  coil.  If  it  stands 
the  test,  we  may  allow  it  to  go  through;  and  if  not, 
it  can  be  replaced.  If  we  should  find  that  the  trou- 
ble extended  to  a  large  por.ion  of  the  armature  and 
indicated  moisture  in  the  coils,  we  may,  by  the  use 
of  this  transformer,  obtain  25  or  30  volts,  and  by 
connecting  the  armature  to  the  commutator  witn 
the  exception  of  one  end  of  one  coil,  and  then  con- 
necting one  side  of  the  25-volt  circuit  to  this  end, 
and  the  other  side  of  the  circuit  to  the  commutaior 
bar  left  vacant,  we  may  apply  the  current  for  the 
purpose  of  drying  the  armature.  Ihis  will  have 
the  advantage  that  the  heat  will  be  generated  in 
the  core  ana  the  armature  will  dry  from  the  ins.de 
instead  of  from  the  outside. 

With  similar  tests  on  all  finished  parts  sent  out 
from  oUr  repair  shop,  we  have  almost  wholly  re- 
moved the  chances  of  failure  in  service,  and  have 
unquestionably  added  to  the  length  of  life  which  may 
reasonably  be  expecied  from  our  equipment. 

By  running  a  few  wires  from  our  testing  room 
to  that  part  of  the  shop  where  the  cars  are  Brought 
in  for  repairs,  we  are  able  to  reach  every  part  of  the 
equipment  in  a  quick  and  thorough  manner,  and  it 
is  probable  that  if  a  few  tests  are  made  on  every 
car  that  comes  to  the  shop  many  troubles  will  be 
located  before  they  have  sufficiently  developed  to 
become  serious.  Hence,  the  time  required  to  make 
tests  will  add  nothing  to  the  pay-roll,  while  the 
benefits  derived  may  be  many.  All  cars  should  be 
brought  to  the  repair  shops,  thoroughly  overhauled 
and  inspected  at  least  twice  a  year. 

In  determining  wdiat  shall  be  the  standard  of  the 
work  in  the  different  branches  of  the  shop,  of  fin- 
iihed  material  and  of  cars  in  service,  I  do  not  be- 
lieve there  can  be  any  fixed  scale.  As  we  proceed 
with  our  testing  and  inspection  we  shall  gradually 
raise  the  standard  of  our  work,  and  it  will  only  be 
a  short  time,  after  adopting  a  thorough  method  ol 
doing,  the  work,  that  many  of  the  daily  perplexi- 
ties will  have  been  eliminated. 
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customer  w^anls  to  install  direct-connected  slow- 
speed  75  to  loo-kilowatt  machines.  That  is,  in  my 
opinion,  to  carry  things  a  little  too  far,  since  the 
slow  speed  necessitates  very  large  and  efficient  al- 
ternators, with  very  many  poles  and  engines,  wiih 
exceedingly  close  speed  regulation. 

In  order  to  obtain  satisfactory  parallel  operation 
of  alternators  it  is  necessary  that  their  speed  be 
uniform,  and  since  no  steam  engine  of  reciprocating 
type  can  be  made  which  gives  a  perfectly  uniform 
rate  of  rotation,  it  is  necessary  to  advise  in  some 
cases  generators  which  are  most  suitable  for  the 
engines.  It  is  often  possible  to  build  a  25-cycle 
direct-connected  alternator  which  will  operate  per- 
fectly satisfactorily  from  a  given  steam  engine, 
whereas  if  a  60-cycle  alternator  were  installed  on 
the  same  engine,  its  behavior  would  be  so  bad  as 
to  make  parallel  running  prohibitive. 

The  amount  of  permissible  variation  is  indirectly 
proportional  to  the  frequency  of  the  alternator  con- 
nected to  the  engine,  so  that,  for  instance,  if  a  20- 
pole  alternator  were  directly  connected  to  a  steam 
engine  which  gave  a  speed  variation  of,  say,  one-half 
per  cent.,  and  it  was  desired  to  get  as  satislac.ory 
results  with  a  40-pole  alternator,  that  is.  with  an 
alternator  giving  double  frequency,  it  should  be  nec- 
essary to  have  one-fourth  per  cent,  speed  variations. 
If  belted  alternators  are  used  it  is  hardly  ever 
necessary  to  consider  lower  frequencies  than  60 
cycles,  since  the  question  of  speed  variation  of  the 
engine  is,  of  course,  not  of  such  importance  as  with 
the  direct-connected  engine,  yet  it  may  be  given  as 
a  rule  that  cross-compound  engines  should  be  used 
wherever  possible. 

Since  incandescent  lighting  and  arc  lighting  are 
unsatisfactory  for  frequencies  below  60  cycles,  it  is 
evident  that  we  always  have  to  consider  either  40. 
60  or  125-cycle  systems,  these  being  the  standard 
frequencies,  and  of  these  the  125  or  60-cycle  system 
should  preferably  be  used,  and  the  40-cycle  only 
when  forced  by  the  speed  regulation  of  the  engine. 

Regarding  the  preference  for  125  or  60  cycles,  it 
is  hard  to  give  any  rule.  Were  it  not  for  the  higher 
speed  of  the  125-cycle  alternators,  I  believe  I  would 
favor  them,  particularly  so  if  the  distance  of  trans- 
mission is  not  so  long  that  the  line  inductance  may 
be  objectionable,  and  if  the  secondary  network  is 
not  too  extensive  and  too  large  conductors  are  not 
.used.  Yet  if  there  is  a  probability  of  considerable 
motor  load,  60  cycles  may  be  better.  In  connection 
with  this  it  may  be  well  to  bring  out  the  fact  that 
125-cycle  ironclad  alternators  are  very  well  suited 
for  parallel  operation. 

Thus,  the  rule  regarding  frequencies  may  be  to 
use  as  high  frequency  as  possible,  and,  where  no 
limitations  are  imposed  by  the  driving  power,  use 
nothing  lower  than  60  cycles. 

With  rotary-converter  installations,  the  question 
of  frequency  is  dififerent.  There  the  intention  is  not 
to  distribute  from  the  multiphase  alternating  circuit, 
but  only  through  a  direct-current  network.  The 
frequency  of  such  a  system  is  preferably  25  cycles, 
since  at  this  frequency  the  regulation  of  the  engine 
need  not  be  so  extremely  good,  and  the  rotaries 
can  be  built  with  relatively  slow  speed.  The  three- 
phase  system  is,   of  course,  preferable  to  the  two- 
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phase  system,  since  it  requires  less  copper,  less  lines, 
less  switching  arrangements,  etc. 

sometimes,  however,  it  is  very  desirable  to  dis- 
triDute  the  greater  part  of  the  load  by  means  of  the 
loiary-converter  direct-current  network,  and  also 
to  do  some  lighting  in  another  territory.  Jnder 
such  conditions,  it  is  rather  attractive  to  install  a 
oa-cycle  three-phase  plant  and  use  60-cycle  rotary 
converters,  in  which  case  the  lighting  could  be  di- 
rectly done  from  the  60-cycle  mams. 

Considering,  however,  tne  high  speed  which  is 
necessary  in  connection  with  tne  Oo-cycle  rotary 
converter  and  also  the  extremely  close  speed  regu- 
lation of  the  engine  or  turbine  driving  the  allprnator. 
It  may  not  always  be  a  good  policy  to  use  them,  but 
I  would  recommend  the  installation  of  a  frequency 
changer  m  connection  with  the  three-phase  25- 
cycle  alternating-current  generator,  ihe  frequency 
cnanger  can  be  used  for  transforming  three-phase 
power  to  single-phase  power,  25  cycles  to  60  cycles, 
and  any  impressed  voltage  to  another.  So,  for 
instance,  with  the  frequency  changer  installed  m 
Brooklyn,  power  is  transformed  from  6,600  volts, 
three-phase  at  25  cycles,  to  2,600  volts,  two-phase 
power  at  62  cycles.  This  frequency  changer  is  to 
all  appearances  an  induction  motor  driven  Dy  a  syn- 
chronous motor.  Its  capacity  is  less  than  the  ca- 
pacity of  a  corresponding  motor-generator  set  and 
us  etnciency  is  higher. 

Finally,  regarding  the  low-potential  alternating  or 
direct-current  network  from  rotary  converters,  tnere- 
need  hardly  be  any  discussion,  since  every  central- 
station  man  is  fully  familiar  with  the  present  meth- 
ods of  distributing  for  lighting. 
Discussion. 
Mr.  Scovil:  In  ordinary  small  central  stations, 
as  you  know  them  in  the  state  of  Uhio,  in  a  case 
where  they  have  a  single-phase  125-cycle  system  and 
are  trying  to  develop  a  power  sysiem,  wnat  would 
you  recommend  them  to  do? 

Mr.  Berg;  i  would  recommend  them  to  put  in  a 
higli-lrequency  monocyclic  machine,  and  run  this  in 
multiple  with  the  hign-frequency  alternators  in  the 
station,  using  the  two  machines  m  multiple  for  light- 
ing and  motor  work. 

Mr.  Scovil:  Does  that  mean  that  outside  of  the 
station  nothing  will  be  required  except  the  running 
ot  a  third  small  wire? 

Mr.  Berg:  That  is  all.  Then  you  use  both  ma- 
chmes  to  advantage.  If  you  contemplate  an  entirely 
new^  installation  tor  very  much  larger  field,  it  may 
be  advisable  to  change  to  60-cycle  monocyclics  on 
account  of  the  lesser  induction  in  connection  with 
the  60-cycle  system;  yet,  I  think  it  is  correct  to 
stick  to  the  125-cycle  system  until  it  has  been  inves- 
tigated whether  a  change  should  be  made.  I  am 
sure  we  change  oitener  than  we  should. 

Mr.  Scovil;  If  they  want  to  develop  some  power 
load,  but  if  the  main  power  load  is  lighting,  the 
right  thing  to  do  is,  then,  to  put  in  a  monocyclic 
machine. 

Jvlr.  Schmidt:  Do  you  say  you  can  run  mono- 
cyclics in  multiple  with  single-phase  machines  re- 
gardless whether  on  one  engine  or  two  engines? 
ihe  regulation  would  have  considerable  to  do  with 
it,  wouldn't  it? 

Mr.  Berg:  Regarding  parallel  running  of  alter- 
nators, the  chief  conditioii  is  that  they  run  at  the 
same  frequency,  and  also  at  the  same  rate  91  speed 
during  each  revolution.  This  first  condition  is 
readily  fulfilled,  since  the  speed  of  steam  engines 
can  be  slightly  varied.  The  second  condition,  how- 
ever, often  prevents  parallel  running  of  alternators, 
particularly  so  with  high-frequency  machines  di- 
rectly connected  to  slow-speed  engines.  Belted  al- 
ternators offer,  as  a  rule,  no  difficulty. 

The  most  favorable  condition  for  parallel  running 
is  alternators  operated  from  independent  driving 
power,  where  the  size  of  the  alternator  is  approxi- 
mately the  size  of  the  driving  power  itself.  Under 
such  conditions  it  is  only  necessary  to  excite  the 
alternators  to  the  same  voltage  and  adjust  their 
speeds  by  means  of  a  tachometer  and  phase  lamp, 
and  throw  the  machines  in  multiple  when  they  are 
running  at  approximately  the  same  speed.  In  tliis 
case  it  is  hardly  necessary  to  get  a  finer  speed  ad- 
justment than,  say,  that  corresponding  to  one  flick- 
ering of  the  phase  lamp  every  two  seconds  or  so. 
Direct-connected  alternators  with  sufficiently  closely 
regulating  engines  are,  of  course,  as  easy  to  run  in 
multiple  as  belted  machines. 

The  next  condition  for  parallel  running  is  when 
two  or  more  alternators  are  connected  through  belt- 
'ing  to  the  same  countershaft.  Under  these  condi- 
tions it  is,  however,  necessary  that  the  speed  of  the 
alternators  be  closer  adjusted  than  in  the  case  given 
above,  and  they  should  not  be  thrown  in  multiple 
unless  the  phase  lamps  flicker  at  the  rate  of,  say, 
one  pulsatfon  for  every  five  or  six  seconds  or  so. 
.Mternators  operated  from  difl'erent  countershafts, 
which,  however,  are  interconnected  by  belts,  offer  a 
relatively  easj'  problem  if  the  alternators  are  of  the 
same  size  compared  with  the  size  of  the  power  sup- 
plied by  the  countershaft,  but  offer  a  very  difficult 
problem  if  the  alternators  are  small  compared  with 
the  size  of  the  power  furnished  the  couiitershaft. 

Under  such  conditions  parallel  running  may  some- 
times be  prohibitive,  and  if  it  shall  be  done  success- 
fully the  pulleys  have  to  be  adjusted  very  accurately 
indeed. 

The  most  difficult  problem  for  parallel  operation 
is  when  two  or  more  alternators  are  connected  to 
independent  countershafts  which  are  not  interlinked 
by  belts,  and  the  size  of  the  alternator  is  small  com- 


October  i,  1898 

pared  with  the  size  of  the  power  given  by  the  counter- 
shaft. 

Mr.  Turner:  Suppose  in  a  small  station  for  light- 
ing you  w'ant  to  put  on  some  motors,  and  yet  you 
are  not  warranted  in  putting  in  a  large  monocyclic 
machine  to  run  in  parallel  with  your  ordinary  single- 
phaser,  is  it  practicable  to  put  in  a  small  monocyclic 
machine  running  parallel  with  your  large  single- 
phaser? 

Mr.  Berg:  Perfectly  feasible,  provided  you  do  not 
encounter  the  difficult  conditions  I  referred  to. 
Mr.  Turner;  I  mean,  under  favorable  conditions. 
Mr.  Berg;  Yes;  it  is  perfectly  feasible.  I  have 
made  a  great  many  experiments  with  all  sorts  of 
combinations  of  alternators;  for  instance,  I  had  one 
not  excited  and  the  other  highly  over-excited,  and 
threw  them  in  parallel  and  found  that  it  was  indeed 
difficult  not  to  make  them  catch  in  multiple  if  you 
had  reasonably  good  conditions.  I  had,  however, 
independent  engines  for  the  alternators,  which,  as 
stated  before,  makes  the  problem  fairly  simple;  and 
I  succeeded  in  not  braking  them  from  each  other. 
In  these  experiments  I  used  alternators  of  widely 
different  outputs. 

Mr.  Schmidt:  Then,  under  the  conditions  Mr. 
Turner  spoke  of,  wouldn't  it  be  practicable  to  run  in 
parallel? 

Mr.  Berg:      Yes. 

Mr.  Scovil:  Do  I  understand  you  to  say  that 
it  would  be  difficult  to  regulate  alternators  directly 
connected  to  their  prime  mover,  that  prime  mover 
being  the  ordinary  reciprocating  engine  of  to-day? 

Mr.  Berg:     Not  difficult  to  control  them.    It  may 

be      difficult      to      operate      two      direct-connected 

alternators    in    multiple,    if    care    is    not    taken    in 

getting  close   enough  speed  control  of  the  engine. 

This  is  particularly  the  case  with  slow-speed  engines. 

IVIr.  Scovil:     We  are  putting  in  a  60-cycle  system 

in  Cleveland,  the  generators  being  direct-connected. 

Mr.  Berg:     Have  you  a  big  flywheel? 

Mr.  Scovil:     Yes,  sir. 

Mr.    Berg:     Have  you   ordered   new  engines   es- 
pecially built  for  this  purpose? 
Mr.  Scovil:     Y'es. 

Mr.  Berg:  In  other  words,  you  have  looked  out 
for  the  point  of  speed  control,  and  have  seen  that 
the  flywheel  is  big  enough. 

Mr.  Holmes:  Mr.  Berg  spoke  about  a  difficulty 
i.n  balancing  and  parallel  connection  of  the  low-ten- 
sion network,  which  I  understood  applied  to  the 
two-phase  system.  I  would  like  to  ask  if  there  is 
reasonable  care  taken  in  balancing  the  load  on 
the  two-phase  w-hether  there  W'ill  be  any  difficulty 
of  that  kind,  and  if  there  is  difficulty  about  what  pro- 
portion it  would  amount  to?  Another  thing,  as  to 
the  difficulty  of  balancing  a  three-phase  machine; 
in  looking  the  matter  up  for  my  own  information, 
I  understood  that  in  lighting  it  was  very  difficult, 
or  even  almost  impossible,  to  sufficiently  balance 
the  three-phase  to  get  reasonably  good  lighting 
service. 

Mr.  Berg:  It  is  as  difficult  to  balance  a  two-phase 
as  a  three-phase  sj'stem.  The  unbalancing  is  partly 
caused  by  the  self-induction  of  the  machine  and 
partly  by  the  resistance  and  reactance  of  the  wiring. 
Assume  that  we  made  a  machine  that  had  no  self- 
induction  whatever,  which,  however,  cannot  be  done, 
hut  supposing  it  could  be  said  that  the  generator 
had  no  self-induction,  it  would  still  be  impossible 
to  wire  up  a  system  without  self-induction,  or,  at 
least,  I  am  sure  it  would  take  considerable  time 
to  figure  how  to  do  it.  It  could  not  be  done  in  a 
practical  way.  If  you  w-ere  very  careful  to  go  over 
every  foot  of  wire  you  might  be  able  to  limit  the 
unbalancing  in  voltage  to  one  per  cent,  or  so.  but 
you  will  find  in  the  usual  way  that  you  will  get  from 
five  to  six  per  cent,  off,  and  that  is  too  much.  Re- 
garding multiple  Connection  of  the  secondary  net- 
work, it  is  evident  tfiatisH  wiring  belonging  to  one 
phase  must  be  separated  from  the  yiring  of  the 
second  phase. 

Mr.  Scovil:  If,  as  I  understand,  a  good  deal  of 
this  difficulty  comes  outside  of  the  lighting  system, 
an  independent  wire^carried  for  power  work  would 
avoid  the  diflicultj'.    Tslhat  so? 

Mr.  Berg:  Yes.  Unbalancing  is  impossible  in  the 
monocyclic  system  and  multiple  connection  possible, 
since  all  the  lights  are  on  the  same  phase  and  the 
third  w'ire  used  only  for  motors. 

Mr.  Turner:  Assuming  that  you  have  a  two- 
phaser  or  three-phaser  already  installed,  could  you 
get  good  regulation? 

Mr.  Berg:  Yes;  if  care  is  taken  in  balancing  the 
circuits  and  if  regulators  are  installed.  I  don't  want 
to  be  understood  to  say  that  multiphase  is  entirely 
bad  for  lighting.  I  know  it  is  the  right  thing  under 
many  conditions;  but  I  feel  that  many  mistakes 
are  made  in  choosing  two-phase  and  three-phase 
systems  where  it  should  be  single-phase  beyond 
doubt;  and  I  hope  you  can  see  the  reason. 

Mr.  Scovil :  You  seem  to  be  good  at  answering 
conundrums,  and  I  w-ill  ask  another:  From  your 
knowledge  of  motor  building  for  use  on  alternating 
systems,  is  it  reasonable  for  those  people  who  have 
125-cycle  machines  to  expect  that  they  are  going 
to  get  a  good  motor  to  run  on  those  lighting  cir- 
cuits? 

Mr.  Berg:  We  don't  recommend  that  motors  be 
run  on  the  lighting  circuits.  We  would  make  an 
independent  line  for  the  motors,  at  least  if  they  are 
of  large  capacity;  but  regarding  the  eiSciency  of  the 
motors,  we  can  now  build  as  efficient  motors  at  125 
cycles  as  at  60  cycles.  The  125-cycle  motors  run. 
however,  at  a  slightly  higher  speed,  just  as  do  al- 
ternators.    A  good  many  people  do  not  like  high 
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speed;  therefore  60-cycle  motors  may  be  preferable; 
but  if  you  don't  care  about  speed,  we  can  give  you 
as  good  125-cycie  as  60-cycle  alternating-current 
motors. 

Mr.  Scovil:  Does  this  refer  to  straight  single- 
phase  with   no  teaser  wire? 

Mr.  Berg:     No. 

Mr.  Scovil;  Can  you  get  a  good  starting  torque 
in  straight  single-phase  motors? 

Mr.  Berg;  We  have  built  such  motors  which 
gave  double  full-load  torque,  but  I  do  not  recom- 
mend it.  We  furnished  them  to  plants  where  they 
did  not  care  about  starting  current,  but  wherever  the 
question  comes  up  of  starting  current,  I  don't  rec- 
ommend a  single-phase  motor  with  largo,  starting 
torque.  The  time  is  not  yet  ripe  to  say  that  single- 
phase  induction  motors  shall  supersede  itiultiphase 
motors  altogether;  yet  I  know  that  the  progress 
made  during  the  last  two  years  is  quite  wonderful, 
and  there  is  no  reason  why  it  should  stop  now, 

Mr.  Perkins:  I  presume  you  have  read  of  the 
single-phase  running  at  St.  Louis,  where  they  do 
everything  from  the  single-phasers.  Perhaps  that 
i?  a  city  which  offers  opportunities  in  a  practical 
way  that  no  other  city  does.  It  has  been  my  pleas- 
ure to  see  the  practical  operations  there  and  a  single- 
phase  induction  motor  which,  up  to  the  sizes  already 
built,  has  proven  an  entire  success.  The  Missouri 
Edison  company  of  St.  Louis  plans  to  entirely  re- 
move all  its  direct-current  motors  and  operate 
from  single-phase  induction  motors.  I  have  seen 
some  of  these  motors  operate  under  most  trying 
conditions.  A  factory  there  has  three  five  horse 
power  motors  which  have  operated  for  three  years 
with  a  daily  load  of  10  horse  power  without  any 
bad  results,  stopping  and  starting  frequently.  As 
to  stopping  and  starting  frequently,  I  only  recently 
saw  a  25  horse  power  induction  motor  running  3 
Ferris  wheel — a  somev;hat  smaller  wheel,  I  suppose, 
than  the  original — but  this  Ferris  wheel  had  to  start 
and  stop  every  two  minutes.  It  has  been  in  success- 
ful operation.  I  think  that  for  the  sizes  up  to  which 
those  single-phase  motors  have  been  developed 
there  is  not  much  question  that  it  has  been  proven 
that  for  the  operation  of  secondary  systems,  espe- 
cially in  large  cities,  and  for  heavy  distances,  where 
they  must  be  interconnected,  if  better  regulation  and 
better  service  is  the  correct  thing,  they  can  do  the 
work.  Unquestionably,  the  single-phase  motor  has 
been  operated  successfully  in  St.  Louis.  There  are 
enough  of  them  there  to  prove  that.  Don't  be 
misled  by  the  idea  that  this  is  a  synchronous  motor. 
A  single-phase  synchronous  motor  has  not  been 
found  to  operate  successfully  except  in  stations 
where  the  load  is  uniform;  and  there  will  not  be  the 
same  effect  on  the  lights  with  a  purely  induction 
motor  that  there  is  with  a  synchronous  motor.  It 
is  a  purely  induction  motor  from  start  to  finish.  It 
h  entirely  automatic.  You  can  put  the  motor  in 
the  basement  and  operate  a  controlling  switch  from 
the  filth  story. 

Mr.  Roberts:  I  would  like  to  ask  Mr.  Perkms 
if  he  would  inform  us  of  the  ratio  of  the  starting 
torque  on  the  motors  just  spoken  of? 

Mr.  Perkins:  I  would  not  dare  to  give  any  data 
off-hand.  I  think  Mr.  Berg  can  explain  that 
to  you  better  than  I  can.  Soine  of  these  factors  in 
multiphase  and  single-phase,  such  as  the  starting 
torque,  are  generally  adjusted  to  suit  special  cases, 
or.  I  think,  can  be  adjusted  so. 

Mr.  Berg:  To  a  certain  extent  we  can  adjust  to 
our  wishes.  There  are  certain  limitations  at  present, 
however.  In  discussing  here  as  lo  the  low^er  effi- 
ciency, I  referred  to  straight  induction  motors  with- 
out commutators  for  stopping.  People  object  to 
a  machine  with  a  lot  of  brushes. 

Mr.  Gwynn:  I  would  like  to  ask  if  the  1%  horse 
power  motors  will  give  the  service  they  should? 

Mr.  Perkins:  Yes;  I  think  they  will.  I  don't 
remember  of  ever  seeing  a  case  of  a  1-14  horse  power 
motor  under  those  conditions.  I  have  seen  15  horse 
power  started  up  from  a  full  load  to  22%.  and  car- 
ried up.  


Acetylene  Gas  for  Street  Ligtiting. 

[Frcm  the  Chicago  Record.] 

Wabash,  Ind.,  September  25. — Charles  F.  Dietrich, 
millionaire,  head  of  the  natural-gas  syndicate  which 
owns  substantially  all  of  the  gas  systems,  natural 
and  artificial,  in  the  Indiana  field,  to-day  visited 
Wabashwith  J.  A.  Knapp,  an  expert  connected  with 
the  Chicago  Gas  company. 

After  an  examination  of  the  illuminating  system 
of  the  Dietrich  interests  here,  President  Dietrich  gave 
the  order  to  install  in  Wabash  the  first  acetylene 
plant  for  city  illumination  in  the  w^orld. 

The  artificial-gas  service  in  this  city  has  been  de- 
fective for  some  time.  As  the  Dietrich  syndicate 
has  a  monopoly  of  the  manufacture  of  calcium  car- 
bide, from  which  acetylene  gas  is  successfully  gen- 
erated for  isolated  plants,  he  has  decided  to  make  the 
experiment  of  supplying  the  city,  Avith  the  intention 
of  substituting  it,  if  successful,  for  coal  gas  in  all  the 
artificial-gas  systems  owned  by  the  syndicate  in  the 
Indiana  gas  field. 


Standardization  of  Machinery. 

[From  the  London  Trade  Journals  Review.] 

Engineers  in  America  have  been  ahead  of  us  in 
recognizing  the  advantages  (o  be  gained  by  stand- 
ardizing machinery;  first  of  all  in  economical 
production,  and  secondly  in  providing  for  the  dupli- 
cation  of  parts.     An   English   electrical   contempo- 


rary admits  that  a  thorough  system  of  standardiza- 
tion brings  about  a  temporary  commercial  benefit 
in  the  industry  into  which  it  is  introduced,  as  it 
not  only  cheapens  and  accelerates  manufacture  and 
popularizes  the  products,  but  it  improves  the  load- 
factor.  This  reservation,  however,  is  added,  that 
in  a  progressive  industry,  such  as  the  electrical 
trade,  "the  more  completely  standardization  is  car- 
ried beyond  a  certain  point,  the  more  is  progress 
liable  to  be  impeded,"  and,  consequently,  anything 
more  than  a  very  limited  standardization  is  not 
desirable.  Commenting  upon  this,  the  Western 
Electrician  says  that  the  nearer  we  approach  ab'so- 
lute  standardization  in  general  work  the  better  it 
will  be  for  the  manufacturer,  the  purchaser  and  the 
engineer.  American  practice  has  proved  this  con- 
clusively; and  while  there  are  special  cases  requir- 
ing special  apparatus  and  special  construction,  there 
are  comparatively  few  in  the  great  aggregation  of 
enterprises  considered.  We  cannot  but  concur  in 
the  opinion  of  our  transatlantic  contemporary,  and 
think  that  an  intimate  knowledge  of  the  require- 
ments of  the  service,  and  familiarity  with  existing 
apparafus,  would  prevent  inexperienced  engineers 
froin  attempting  to  develop  an  independent  system 
when  standard  apparatus  would  serve  the  purpose 
at  much  less  expense. 


Electrical  Toys  and  Novelties. 

The  Carlisle  &  Finch  company  of  Cincinnati  an- 
ticipates   a    great    demand    for    electrical    toys    and 


novelties    this     fall.     Many     improvements     in     the 
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miniature  electric  railways  have  been  made.  The 
small  water-driven  dynamos  made  by  this  company 
are  in  use  all  over  the  world.  _Many  have  been 
shipped  to  Great  Britain  and  the  Continent,  as  well 
as  to  Australia  and  New  Zealand.  Besides  the 
regular  line  of  toys  and  novelties  the  company  also 
furnishes  castings  and  other  parts  for  ingenious  boys 
to  put  together  themselves.  Tlii;  armature  cores 
are  furnished  attached  to  the  shafts  and  ready  for 
winding.  The  commutators  are  finished  and  ready 
to  be  put  on  the  shaft.  The  field  castings  may  be 
had  either  rough  or  finished.  For  show-window 
purposes  the  model  railways  are  a  great  attraction. 
Model  stations,  with  automatic  signals,  which  are 
operated  by  the  car  as  it  runs  on  the  track,  may 
be  placed  at  convenient  points.  Bridges,  switches, 
crossings,  etc.,  may  also  be  used  to  great  advantage 
and  add  materially  to  the  realistic  appearance  of  the 
scene. 


Excitement  in  Baltimore. 

[l-rom  the  New  York  Tribune  ] 

Baltimore.  September  12. — Rioting  in  which 
women  took  a  leading  part,  caused  intense  excitement 
in  the  eastern  part  of  this  city  to-day.  It  was  the 
culmination  of  a  long  and  peculiar  fight  between 
Dr.  Charles  Moore,  a  druggist,  and  the  Consolidated 
Traction  Street  Raihvay  company.  The  latter  has 
been  trying  to  cut  two  feet  off  the  corner  of 
Dr.  Moore's  pavement  to  lay  a  curve.  For  a  month 
the  doctor,  his  wife  or  some  friend  of  the  family  has 
occupied  a  seat  day  and  night  on  the  corner  to  pre- 
\-ent  workmen  making  the  cut. 

The  railway  men  to-day  resorted  to  force.  A 
crowd  of  upward  of  a  thousand  people  collected  to 


walch  develoijments.  The  railway  men  tried  to  rope 
(he  contested  corner  and  keep  back  the  crowd.  Dr. 
Moore  cut  the  rope.  The  workmen  again  tried  to 
put  up  the  rope.  A  lot  of  women  grabbed  hold  of 
it.  The  workmen  pulled  and  the  women  tugged. 
One  big  fellow  jostled  an  excitable  young  matron. 
.Siie  slapped  him  on  the  cheek  and  he  struck  her  a 
A  iolent  blow  in  the  face.  This  blow  frenzied  the 
crowd.  The  police  rushed  for  the  man,  as  did  also 
the  crowd.  "He  struck  a  woman;  kill  him!"  were 
the  shouts.  There  were  execrations  on  all  sides. 
The  mob  was  almost  on  him  before  the  police  could 
jerk  him  away.     He  resisted,  but  was  carried  off. 

The  crowd  cut  all  the  ropes  and  trooped  in  with 
threats  of  vengeance.  A  dozen  stalwart  men  started 
to  overtake  the  police,  with  the  intention  of  lynching 
the  workman.  They  carried  the  rope  that  caused 
the  trouble.  Reinforcements  of  police  arrived,  how- 
ever, and  checked  the  disturbance.  The  workmen 
made  but  little  progress,  and  several  other  conflicts 
occurred  during  the  day. 


Assignment  Of  the  Electrical  Exchange. 

The  Electrical  Exchange,  a  Chicago  business  as- 
sociation engaged  in  buying  and  selling  new  and 
second-hand  electrical  apparatus,  has  made  a-general 
assignment,  without  preference,  to  L.  O.  Gilman. 
A  cash  ofrer  of  $1,375  for  the  merchandise  assets  of 
the  concern  has  been  received,  and  will  be  accepted 
on  October  1st  unless  a  more  favorable  bid  is  made 
before  that  time.  T.  S.  Lane  was  the  president  of 
the  Electrical  Exchange. 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  September  26. — George  J.  Gould,  the 
president  of  the  Manhattan  Elevated  Railroad  com- 
pany, is  at  home,  after  his  summer  abroad.  He  re- 
turns with  a  "receptive  spirit"  toward  the  rapid- 
transit  controversy,  as  he  told  the  reporters,  so 
that  we  are  likely  to  have  a  reopening  of  the  time- 
honored  dispute.  Speaking  of  Manhattan  Elevated 
railroad  affairs.  Mr.  Gould  said  that  no  proposition 
had  been  laid  before  him  looking  to  the  railroad 
passing  into  the  control  of  a  surface  street-railroad 
corporation.  On  the  contrary,  he  said,  he  proposed 
to  institute  Various  improvements  in  the  system. 
"Do  you  contemplate  an  early  change  of  motive- 
power?"  he  was  asked.  "Yes;  I  hope  to  substitute 
electricity  for  the  present  power,"  he  replied.  "We 
have  been  looking  into  this  matter  for  a  long  time. 
Electricity.  I  think,  is  the  proper  motive  power 
that  should  be  employed,  and  I  hope  to  put  it  in 
shortly.  Before  I  left  on  my  vacation  experts  were 
preparing  plans  for  the  new  equipment,  and  I  an- 
ticipate that  the  reports  of  those  experts  will  be 
ready  for  my  consideration  by  this  time."  Mr. 
Gould  was  then  told  of  the  combination  formed  be- 
tween the  Walker  and  Westinghouse  companies, 
and  was  asked  whether  the  prospect  of  probable  in- 
creased cost  of  equipment  would  interfere  with  his 
plans.  "Why  should  it?"  he  inquired,  in  turn. 
"There  is  the  whole  world  for  competitors — not  that 
I  would  go  abroad  to  purchase  the  necessary  equip- 
ments, because  I  am  going  to  spend  my  money  in 
my  own  countr3^"  The  last  statement  is  rather  con- 
tradictory in  terms,  but  Mr.  Gould  vouchsafed  nr 
further    information. 

Col.  Eugene  Griffin,  vice-president  of  the  General 
Electric  company  and  colonel  of  the  First  Regiment 
of  Volunteer  Engineers,  is  in  this  city.  He  came  on 
board  the  transport  Concho  from  Porto  Rico  on 
sick  leave.  Colonel  Griffin  suffered  from  a  slight 
attack  of  fever,  which,  combined  with  overwork, 
made  it  necessary  for  him  to  give  up  the  responsi- 
bility of  his  command  and  return  home  for  recu- 
peration He  was  confined  to  his  bed  at  his  home 
f&r  several  days,  but  has  now  recovered.  None  of 
the  other  officers  returned  to  this  country,  and  the 
general  health  of  the  regiment  is  good.  The  en- 
gineers have  been  separated  into  several  detach- 
ments, but  most  of  them  remain  at  Ponce.  Several 
comnanies  are  actively  engaged  in  road-building 
not  far  from  the  coast.  Colonel  Griffin  expects  to 
be  able  to  return  to  his  command  in  the  course  of  a 
week  or  so. 

The  Safety  Third  Rail  Electric  company  of  this 
city  was  incorporated  at  Albany  last  week.  The 
company  has  a  capital  of  $1,000,000,  and,  it  is  said, 
proposes  to  trade  in  all  aopliances  pertaininsr  to 
electricity.  Its  directors  are  Emerson  McMillin. 
Fmerson' McMillin.  fr..  W.  F.  Douthirt.  C.  T.  Sco- 
ville.  B.  H.  Beach.  William  M.  Keeners-  David  F. 
Haksted.  lohn  McLeod  Murphy  and  Louis  Steckler 
of  New  York  city. 

Another  interesting  corporation  is  that  of  the 
American  Automobile  comoanv.  with  a  caoital  stock 
of  .'ft^oo.ooo,  which  has  filed  art'ctes  of  incoToration 
ir  'he  c-iunty  clerk's  office  at  El'zabeth.  N  T.  The 
chief  office  of  the  comnanv  will  be  in  Plainfield 
It  will  enerasre  in  the  manufacture  of  mot'-'i-s  ^nd 
o'her   electrical    appliances.  M.    S. 


Detroit,  Mich. 

Detroit,  Sentember  26. — Tud.ce  Henry  H.  Swnn 
of  the  United  .States  Court  hrjs  issued  ^n  order  for 
a  prei'minarv  injunction  against  the  Detroit  Citi- 
zens' Street  Railway  companv,  upon  3  showing  made 
on  behalf  of  the  Sprague  Electric  Railway  Motor 
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company.  The  court  commands  the  Citizens'.  Street 
Railway  company  to  stop  infringing  upon  the 
Sprague  patent  for  a  street-railway  motor.  Besides 
this  order.  Judge  Swan  made  a  further  order  that 
the  injunction  shall  be  suspended  long  enough  to 
enable  the  street-car  company  to  remove  the  offend- 
ing apparatus  from  the  cars.  Within  30  days  250 
ecjuipments  must  be  removed;  within  60  days  250 
iriore,  and  within  90  days  the  remamder.  Sworn 
statements  are  required  at  the  end  of  each  of  these 
periods  that  the  work  has  been  performed  as  ordered. 
Any  failure  in  strict  obedience  of  this  supplementary 
ord'er  will  cause  the  first  order,  compelling  the  com- 
pany to  cease  infringement  immediately  upon  the 
Sprague  patent  to  go  into  effect,  which  will  stop  the 
running  of  every  car  so  equipped.  IWanager  Du 
Pont  of  the  street-car  company  says  that  he  will 
comply  with  the  order  of  the  court  without  a  fight. 
When  the  Rapid  railway  was  contemplated  along 
Gratiot  avenue  to  Mount  Clemens,  the  company 
also  procured  a  franchise  for  a  line  along  Harper 
avenue  to  Leesville.  The  Rapid  railway  managers 
procured  this  franchise  when  they  were  doubtful  it 
they  could  get  into  the  city  by  the  more  direct  route. 
When  they  did  get  the  Gratiot  avenue  franchise  the 
former  one  was  allowed  to  lapse.  The  Detroit  and 
Romeo  Railway  company  has  since  secured  a  fran- 
chise over  the  latter  route,  and  now  the  Rapid  com- 
pany, afraid  of  competition,  has  begun  a  fight  to 
see  if  its  old  franchise  over  the  road  is  not  good. 
It  started  work  on  Saturday,  but  the  sheriff  soon 
presented  an  injunction,  and  the  case  will  be  taken 
to  the  courts.  G. 


Northwestern  Notations. 

Minneapolis,  September  26.— The  crossing  fight 
between  the  Chippewa  Valley  Electric  Railway  com- 
pany and  the  Wisconsin  Central  Railway  company 
at  Eau  Claire,  Wis.,  is  still  on.  The  temporary  in- 
junction in  favor  of  the  railroad  company  was  dis- 
solved on  the  hearing  in  the  Federal  Court  at  Madi- 
son. The  electric  company  then  proceeded  to  lay 
the  track  and  make  the  crossing.  When  the  in- 
junction was'  dissolved  the  railroad  company  de- 
railed a  car  at  the  point  of  the  disputed  crossing 
and  had  a  gang  of  men  to  see  that  no  crossing  was 
made.  The  electric  company  had  a  few  tricks  also, 
and,  leaving  a  few  men  at  the  disputed  point,  went 
two  miles  up  the  line  and  proceeded  to  make  a 
crossing  there.  It  had  got  pretty  well  along  when 
the  railroad  men  discovered  the  trick.  Then  an 
engine  with  a  car  was  sent  to  the  seat  of  war 
and  was  kept  shifting  back  and  forth  over  the  cross- 
ing, eft'ectually  blocking  the  electric  company's  at- 
tempts and  blocking  street  traffic  as  well.  Once, 
however,  the  engineer  ran  too  far  by  and  the  electric 
company's  men  at  once  laid  "jumpers"  and  ran  a 
car  across,  thus  succeeding  in  getting  its  line  in 
continuous  operation.  The  railroad  company  finally 
secured  another  injunction  to  prevent  the  electric 
company  from  crossing  at  the  new  point. 

Extensive  improvements  are  to  be  made  at  the 
pov.'er  house  of  the  street  railway  company  in  Win- 
nipeg, Man. 

The  Village  Board  of  Sheboygan  Falls,  Wis.,  has 
icfused  to  grant  a  franchise  to  the  proposed  She- 
boygan, Sheboygan  Falls  and  Plymouth  Transit 
company  for  an  electric  line. 

The  Spokane  Street  Railway  company  of  Spokane, 
Wash.,  has  filed  a  protest  with  the  council  against 
that  body's  lepealing  certain  franchises  which  the 
company  has  never  used.  It  claims  that  lines  are 
in  operation  where  the  traffic  needs  them,  and  it 
stands  ready  to  build  lines  wherever  new  Hues  can 
be  operated  profitably,  and  it  claims  that  it  would 
be  unjust  to  deprive  it  of  these  streets  when  there 
has  been  no  call  for  lines  upon  them,  but  may  be 
in    the   future. 

O.  M.  Kirlin  and  W.  I.  Gray  will  establish  an 
eiectric-light  plant  in  Watertown,  S.  D.,  as  soon  as 
possible. 

C.  G.  Edwards  has  sold  his  interest  in  the  electric- 
light  plant  at  Albert  Lea,  Minn.,  to  E.  A.  Foote 
of  New  Haven,  Conn.  Mr.  Foote  will  identify  him- 
self with  the  business,  taking  hold  October  ist. 

The  city  of  Newton,  la.,  has  entered  into  nego.ia- 
tions  with  the  owners  of  the  electric-light  plant  for 
its  purchase. 

The  council  of  Pipestone,  Minn.,  summarily  re- 
duced the  price  ol  street  lights  from  $9  to  $6.75  a 
month  for  arcs.  The  electric-light  company  refused 
to  accept  the  cut,  and  shut  off  the  street  lights  at 
once.  The  comuany  claims  the  council  sprung  the 
matter  on  it  without  warning,  and  there  was  no  al- 
ternative but  to  shut  oft'  the  lights. 

Sarah  Jacobson  has  sued  the  Twin  City  Rapid 
Transit  company  in  St.  Paul  for  a  shock  received 
when  a  trolley  wire  fell  to  the  roof  of  the  car  in 
which  she  was  riding.  According  to  her  complaint, 
the  effect  was  to  "make  a  great  hoife  and  a  flash 
of  light,  which  jarred,  bruised,  shocked  and  fright- 
ened" the  plaintiff'  and  permanently  impaired  her 
health.     She  desires  $5,000  as  compensation. 

The  electric-light  plant  at  Britton,  S.  D..  has  been 
shut  down.  It  is  claimed  tliat  the  owner  has  been 
attempting  to  run  the  mill  and  plant  with  cheap  help, 
and  the  result  has  been  unsatisfactory. 

The  larger  stockholders  of  the  Montana  Power 
company,  which  \\as  putting  in  an  electric  power 
dam  at  the  Big  Hole  River,  near  Butte,  Mont.,  are 
arranging  plans  to  liquidate  the  indebtedness  of  the 
company  and  resume  work  on  the  dam  to  complete 
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ihe   plant.     It   is   expected   to   have   the    system   in 
shape  to  furnish  power  in  90  days. 

C.  W.  McElyea.  president  and  owner  of  the  Cedar 
Falls  and  Normal  street-car  line,  died  at  his  home 
in  Ames,  la.,  on  the  i8th,  after  an  extended  illness. 
^  _  C. 

Canadian  Intelligence. 

Ottawa,  September  24. — The  Hull  (Que.)  Electric 
Railway  companj'^  is  using  sale  to  destroy  the  weeds 
along  its  line  of  railway.  The  test  has  proved  very 
satisfactory.  The  foreman  of  the  roao™  suggested 
the  idea. 

The  Peterboro  (Ont.)  Light  and  Power  company 
is  about  to  commence  the  ereclion  of  a  large  water 
power  st?ition.  The  new  station  will  cost  between 
$30,000  and  $40,000,  and  the  company  expects  to 
develop  about  2,000  horse  power. 

The  municipal-ownership  idea  has  apparently 
not  swept  the  city  of  Hamilton,  Ont.,  for  a  proposal 
to  purchase  the  street  railway  there  has  been  rejected 
by  the  ratepayers  of  the  city  by  a  vote  of  264  to 
2  043.  Hamilton  has  at  present  an  arrangement  with 
its  street  railway  that  yields  the  city  $i6,000  per 
annum. 

The  Montmorenci  Power  company  of  Quebec 
has  been  taken  over  by  the  Quebec,  Charlevoix  and 
Montmorenci  Railway  company,  which  also  owns 
the  Quebec  Electric  Street  railway.  Each  original 
owner  of  stock  in  the  power  compan\'.  which  fur- 
nishes light  to  the  city  and  power  for  the  electric 
road,  receives  an  equal  amount  of  stock  in  the  new 
amalgamated  company  and  the  same  amount  of  five 
per  cent,   debentures,   redeemable  in  20  years. 

The  hearing  of  evidence  in  the  big  electrical  fight 
between  the  Ro3'al  Electric  company  and  the  Lachine 
Rapids  Hydraulic  company  is  now  being  taken  be- 
fore Judge  Taschereau,  at  Montreal,  and  promises 
to  last  some  time.  The  Royal  Electric  started  the 
ball  rolling  by  beginning  an  action  for  $5,000  against 
the  Lachine  company  for  general  injury  to  its  busi- 
ness by  interfering  with  its  circuits,  b\'  crossing  of 
wires  and  cutting  same,  erection  of  poles,  etc.  The 
original  demand  was  supplemented  by  an  incidental 
demand  of  $50,000  for  additional  and  sustained  dam- 
ages. The  Lachine  company  instituted  a  counter 
action  for  $105,000  damages  to  its  business  and  for 
the  circulation  of  injurious  riunors  that  the  Lachine 
company  was  suffering  from  the  ice,  that  it  would 
be  unable  to  carry  out  its  contracts,  and  other  in- 
jurious stories.  These  rumors,  it  is  claimed,  were 
of  a  nature  to  discredit  and  injure  the  company  in 
tlie  eyes  of  the  community. 

At  the  Montreal  Royal  Electric  company's  annual 
meeting,  the  reports  presented  W(*re  considered  to 
be  satisfactory.  The  gross  revenue  was  shown  to 
have  been  $955,826;  expenditure.  $636,057:  mterest 
and  fixed  charges,  $42,609:  net  profit.  $277,160.  Four 
quarterly  dividends  have  been  declared,  of  two  per 
cent,  each,  equalling  $120,000.  Ninety  thousand 
dollars  were  charged  to  profit  and  loss  for  reduction 
of  assets  in  patents:  $25,000  for  depreciation  of  plant, 
and  $31,902  for  other  reasons.  It  was  shown  that 
the  company  last  year  made  iSV-i  per  cent,  on  in- 
vested capital.  A  dividend  of  eight  per  cent,  has 
been  paid  yearly  since   1S91. 

Since  the  commercial  utility  of  electricity  has  been 
established.  Canada  has  reason  to  congratulate  her- 
self on  the  enormous  water  powers  available  within 
her  borders  for  transmission  into  manufacturing- 
power.  The  falls  of  the  Kootenay  River,  B.  C,  are 
the  latest  to  be  put  in  harness.  The  scheme  con- 
templates the  ultimate  using  of  these  falls,  giving 
a  capacity  of  60.000  horse  power:  the  present  de- 
velopment on  the  middle  fall  (there  being  three 
falls,  known  as  the  Bennington  Falls)  is  20.000 
horse  power. 

Almost  simultaneously  with  the  starting  up  of 
this  plant,  the  Cataract  Power  company  of  Hamil- 
ton. Ont.,  under  a  generated  oressure  of  22.500  volts, 
carried  a  current  to  a  transformer  station  35  miles 
distant,    for    distribution.  W. 


PERSONAL 


W.  W.  McChesney.  Jr..  representing  Huebel  & 
Manger   of  Brooklyn,  is  in   Chicago. 

George  H.  Morse,  a  graduate  of  ihe  College  of 
Engineering  of  the  University  of  Minnesota,  has 
been  appointed  instructor  of  electrical  engineering 
and  machine  design  at  the  University  of  Nebraska. 
He  is  now  with  the  St.  Joseph  and  Benton  Harbor 
Street  Railway,  Electric  Light  and  Pov.'er  company. 

Vice-president  and  General  Manager  John  B. 
Parsons,  formerly  of  the  West  Side  street-railway 
system  of  Chicago,  has  been  elected  bv  the  directors 
of  the  Union  Traction  company  of  Philadelphia  to 
be  president  and  general  manager  of  the  company. 
Newspaper  rumor  is  to  the  effect  that  Mr.  Parsons 
will  draw  a  salary  of  $15,000. 

William  T.  Ryle,  president  of  the  Edison  Electric 
Illuminating  company  of  Paterson.  N.  J.,  died  sud- 
denly at  Cape  May  on  September  21st.  Mr.  Ryle 
was  a  man  of  large  means  and  an  authority  in  the 
silk-manufacturing  industry.  He  was  a  close  friend 
of  Thomas  A.  Edison,  and  his  Paterson  plant  is 
considered  a  model  one.  Mr.  Ryle  died  at  the  early 
age  of  40. 

The  New  York  Sun  is  authority  for  the  statement 
that  Prof.  U.  C.  Jackson  of  the  University  of  Wis- 
consin has  been  compiling  data  to  show  the  cost  of 
obtaining  a  successful  course  in  engineering.     In  a 
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letter  to  Dr.  Thurston  of  Cornell  University,  Profes- 
sor Jackson  says  that  figures  already  received  show 
that  one  student  in  every  10,000  inhabitants  is  taking 
an  engineering  course  of  high  grade.  This  propor- 
tion is  double  what  it  was  10  years  ago. 

Mr.  William  S.  Hine  is  now  connected  with  the 
Western  Electric  company,  in  charge  of  the  sale 
of  Stanley  alternating-current  apparatus  in  the  ter- 
ritory formerly  covered  by  the  Chicago  and  St. 
Louis  offices  of  the  Stanley  Electric  Manufacturing 
company.  Mr.  Hine  will  give  personal  attention 
to  the  Western  Electric  company's  sales  of  Stanley 
apparatus.  As  he  is  widely  known  and  highly  es- 
teemed among  electrical  men,  Mr.  Hine  is  a  distinct 
acquisition   to   the   Western    Electric    forces. 


ELECTRIC  LIGHTING. 

The  Greenwood.  B.  C,  Water  Power  company  is 
constructing  a  dam.  preparatory  to  the  installation 
of  a  large  electric-light  plant. 

The  Navy  Department,  through  the  Bureau  of 
\  ards  and  Docks,  is  inviting  sealed  proposals  until 
October  15th  for  installing  an  electric-light  and 
i^ower  plant  at  the  United  States  naval  station  at 
Pnget  Sound,  Bremerton,  Wash.  The  appropria- 
tion for  the  work  is  $9,800.  Prospective  bidders  de- 
siring specifications  and  details  of  the  work  can  ob- 
tain them  upon  application  to  the  chief  of  the  Bureau 
of  Yards  and  Docks.  Washington.  D.  C.  or  to  the 
commandant  of  the  naval  station  at  Bremerton, 
Wash. 


ELECTRIC  RAILWAYS. 

The  London  correspondent  of  the  New  York  Tri- 
bune states  that  Manchester  is  committed  to  a  sys- 
tem of  municipal  operation  of  street-car  lines  and 
is  taking  measures  for  the  purchase  of  suburban 
systems  and  the  introduction  of  electric  traction. 
Liverpool  is  already  experimenting  with  electric 
cars  on  a  small  scale,  with  a  view  to  the  general  in- 
troduction of  this  system  of  traction,  and  many  other 
towns  are  moving  in  the  same  direction. 

The  forgings  for  the  large  engine  for  the  power 
house  of  the  Boston  Elevated  Railway  company  will 
be  made  by  the  Bethlehem  Iron  company.  South 
Bethlehem.  Pa.  It  is  interesting  to  note  that  the 
shaft  for  this  engine  is  to  be  27  feet  10  inches  long 
and  37  inches  in  diameter.  It  will  be  hollow  forged, 
having  a  hole  17V2  inches  in  diameter.  The  shaft, 
when  completed,  together  with  cranks  and  fly- 
wheel hub,  will  weigh  upward  of  150.000  pounds. 
This  will  be  assembled  at  the  works  of  the  Bethle- 
hem Iron  company,  and  will  be  transported  in  its 
entirety  by  rail  to  Boston. 

An  exceptionally  heavy  rain  of  recent  date  in- 
terfered somewhat  with  the  working  of  the  conduit 
electric  road  in  Washington,  D.  C.  Heretofore  it 
has  been  reported  that  the  cars  were  not  de- 
layed when  the  conduits  were  filled  with  water,  but 
it  appears  from  press  reports  that  the  previous  good 
record  was  not  sustained.  The  conduits  were  filled 
about  four  o'clock  in  the  afternoon,  short-circuiting 
the  conductor  bars  and  resulting  in  melting  the  plov 
of  one  of  the  motor  cars  and  also  setting  fire  tc 
some  of  the  woodwork  of  the  car.  The  damage 
to  the  car,  however,  w^as  insignificant.  The  Rail- 
road Gazette  thinks  that  this  occurrence  should  ir 
no  wise  reflect  on  the  conduit  electric  system,  bu' 
rather  on  the  methods  of  draining  the  conduits. 

The  Pacific  coast  newspapers  state  that  the  Los 
An.geles  Railway  company's  property,  which  in- 
cludes a  system  of  electric  street  railways  practically 
covering  the  entire  city  of  Los  Angeles,  has  passed 
into  the  hands  of  a  syndicate  of  Southern  Pacific 
capitalists,  of  which  H.  E.  Huntington  is  the  head. 
The  details  of  the  transaction  involve  the  issue  of 
$5,000,000  in  bonds  by  the  new  corporation.  Of 
this  amount  $4,000,000  is  to  be  devoted  to  can- 
celling the  $3,000,000  bond  issue  of  the  old  corpora- 
tion, to  the  discharge  of  a  floating  indebtedness  of 
$400,000  and  to  certain  improvements  to  be  made  in 
the  property.  The  bonds  of  the  new  company  are 
to  bear  five  per  cent,  interest.  The  price  paid  for 
the  property  of  the  old  company  is  said  to  have 
been  $3,900,000. 


TELEGRAPH. 

A  Washington  correspondent  notes  that  one  of  the 
largest  telegraph  bills  ever  rendered  will  soon  be 
presented  to  the  War  Department  as  a  result  of  the 
war  with  Spain.  Nearly  all  of  the  correspondence 
of  the  department  has  been  carried  on  by  telegraph, 
the  mail  correspondence  having  been  practically 
abandoned.  Orders  for  supplies,  equipments,  en- 
listments, movements  of  troops,  mustering  out,  as- 
signments of  officers,  transfers  of  men  and  orders 
of  every  description  were  sent  by  wire.  Since  the 
beginning  of  the  war  the  small  telegraph  office  at 
the  War  Department  has  sent  and  received  125,000 
telegrams,  some  of  which  had  nearly  2,000  words  in 
ihem.  Besides  these  messages  thousands  were  de- 
livered by  the  telegraph  companies  by  messenger, 
ar^i  it  is  imnossnjie  to  tell  at  this  time  the  exact 
number  01  telegrams  handled.  It  cost  the  govern- 
ment $5,000  to  notify  Generals  Miles,  Shafter  and 
Merritt  of  the  signing  of  the  protocol  which  pro- 
vided for  the  suspension  of  hostilities. 
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ELECTRICAL  SECURITIES. 

A  certificate  showing  an  increase  of  the  capital 
stock  of  the  Commercial  Cable  and  Telegraph  com- 
pany from  $100,000  to  $500,000  was  filed  with  the 
secretary  of  slate  of  New  York  at  Albany  on  Sep- 
tember 23d.  The  debts  and  liabilities  of  the  com- 
pany, the  certificate  stales,  amount  to  $15,000,000. 

The  Edison  Electric  Illuminating  company  of 
New  York  reports  gross  earnings  for  August  of 
$j02,5i6,  an  increase  of  $32,169  as  compared  with 
the  same  month  of  last  year,  and  net  $67,692,  an 
increase  of  $1,470.  For  the  eight  months  ended 
August  31st  the  gross  earnings  were  $1,940,639,  an 
increase  of  $379,072  as  compared  with  the  corre- 
sponding period  of  last  year,  and  net  $819,452,  an 
J         increase  of  $122,481. 


MISCELLANEOUS. 


A  new  and  important  invention  was  tested  at  the 
German  naval  maneuvers  last  week.  It  was  in  the 
shape  of  a  Greek-Phoenician  fire,  invented  by  a 
Berlin  engineer.  It  ignites  on  contact  with  the  air 
or  water,  and  cannot  be  quenched  by  either  water 
or  earth.  It  burns  with  a  brilliant  flame  exceeding 
big  searcnli|;hts,  and  it  can  be  sunk  under  water  or 
underground  and  when  brought  to  the  surface  in- 
stantly bursts  into  flame  at  any  desired  point.  It 
was  tested  during  the  night  evolutions  off  the  Island 
of  Heligoland  and  off  Kiel,  and  proved  most  effi- 
cient in  detecting  the  presence  of  the  enemy. 

Mr.  Churchill,  British  consul  at  Para,  in  a  recent 
report  says  that  in  1896  the  value  of  the  rubber  ex- 
port from  Paia  was  nearly  £3,500,000,  of  which  Great 
Britain  took  over  £1,750,000,  nearly  the  whole  of 
"  the  remainder  going  to  the  United  States.  The 
quantity  was  15,226  tons,  the  total  export  from  the 
Amazon  being  20,981  tons,  the  balance  being  shipped 
largely  at  Manaos,  about  1,000  miles  up  the  river. 
The  chief  sources  of  production  are  along  the  great 
rivers  and  islands  of  the  Amazon  belonging  to  the 
slate  of  Para,  the  valleys  of  the  main  tributaries  of 
the  Amazon,  such  as  the  Purus  and  Madeira,  and 
the  Amazon  districts  of  Bolivia  and  Peru.  Mr. 
1.  Churchill  states  that  the  supply  is  regarded  by  com- 
I  petcnt  authorities  as  inexhaustible,  because  the  tree 
is  being  continually  reproduced  by  nature.  Some 
areas,  such  as  Cameta,  on  the  Tocantins,  have  be- 
come exhausted,  but  when  abandoned  for  a  time 
they  recover,  and  many  districts  have  not  been 
tapped  at  all.  The  area  producing  Para  rubber 
amounts  to  a  million  square  miles,  and  further  ex- 
plorations will  probably  show  that  this  is  under- 
estimiied.  The  richest  zones  at  present  known  are 
along  the  banks  of  the  southern  tributaries  of  the 
Amazon  and  on  the  islands  in  the  main  stream. 
Some  of  the  northern  tributaries  have  not  been  ex- 
plored. 


TRADE  NEWS. 


The  Bossert  Electric  Construction  company  of 
Utica,  N.  Y.,  is  manufacturing  a  switchboard  for 
Kingsbury,  Samuel  &  Co.  of  Baltimore,  to  be  used 
in  the  Atlanta,   Ga.,  postofhce. 

Mr.  Proctor  of  the  Proctor-Raymond  company  of 
Buffalo,  who  has  been  spending  a  few  weeks  in 
Chicago,  has  sent  so  many  orders  to  his  people  that 
they  have  been  obliged  to  work  overtime  in  order 
to  fill  them  promptly. 

The  Wilhelm  Telephone  Manufacturing  company 
of  Buffalo  is  working  night  and  day  to  fill  its  orders. 
The  Wilhelm  double-diaphragm  transmitter  is  said 
to  be  an  entirely  new  production,  radically  differing 
from  anything  on  the  market. 

Mr.  J.  Lester  Woodbridge  of  Boston  is  putting 
en  the  market  an  ingenious  electric-wire  computer, 
designed  for  the  determination  of  sizes  and  weights 
of  wire  to  carry  a  given  load  in  amperes,  either  con- 
centrated at  one  point  or  distributed  in  equal  parts 
at  any  number  of  equidistant  points.  One  of  the 
advantages  of  this  computer  is  the  ability  to  deter- 


mine sizes  of  wire  for  distributed  load  that  will  give 
the  minimum  weight  of  copper.  Another  is  the 
ability  to  compute  the  weight  of  copper  in  such  a 
case  without  necessarily  getting  at  the  sizes. 

On  September  24th  the  place  of  business  of  the' 
Michigan  Electric  company  of  Detroit  was  com- 
pletely destroyed  by  fire.  Temporary  quarters  at 
106  Woodward  avenue  were  leased,  and  arrange- 
ments were  made  for  carrying  on  the  business  as 
usual.  The  company  has  ordered  a  new  stock  of 
electrical  material,  such  as  is  likely  to  be  needed 
immediately,  including  what  is  required  to  fill  or- 
ders now  on  hand,  and,  with  few  exceptions,  it  will 
be  able  to  take  care  of  all  orders  received.  Work 
on  the  permanent  quarters  will  be  pushed  with 
vigor. 

An  attractive  booklet  on  "Electric  Street  Rail- 
way History"  has  been  issued  by  the  Westinghouse 
Electric  and  Manufacturing  company.  It  shows 
the  progress  which  has  been  made  in  the  develop- 
ment of  electric-railway  apparatus.  The  fact  that 
the  Wesfinghouse  company  has  18,712  railway  mo- 
tors in  operation  to-day,  exceeding  600,000  horse 
power,  gives  some  idea  of  the  work  that  has  been 
done  in  this  branch  of  the  electrical  field.  Especially 
interesting  are  the  No.  3  motor,  which  revolution- 
ized street-railway  practice  in  1890,  and  the  No.  49 
motor,  which  represents  one  of  the  company's  new- 
est designs  and  embodies  the  salient  features  of  the 
best  that  it  has  built. 

The  Dixon  Crucible  company  of  Jersey  City,  N.  J., 
has  published  a  little  pamphlet  entitled,  "Helps  in 
Brazing."  It  treats  incidentally  of  brazing  graphite, 
the  application  of  which  to  bicycle  tubes  prevents 
the  adherence  of  the  spelter  and  so  effects  a  saving 
in  labor  by  making  unnecessary  the  filing  which  is 
otherwise  needful.  The  pamphlet,  however,  espe- 
cially treats  of  the  process  of  brazing  by  the  dipping 
method,  or  "liquid  brazing,"  as  it  is  called.  The 
brazing  crucible  is  described,  together  with  instruc- 
tion and  caution  in  regard  to  its  use.  Instructions 
are  given  how  to  build  and  set  the  necessary  furnace, 
time  required  for  brazing,  etc.  This  pamphlet  is  of 
interest  to  all  bicycle  manufacturers  and  others  who  ? 
do  brazing.     It  is  sent  free  of  charge. 

Pleasant  echoes  of  the  recent  street-railway  con- 
vention in  Boston  may  be  found  in  the  remarks 
made  by  thpse  who  made  the  trip  over  the  Wabash 
from  Chicago  to  Boston,  in  charge  of  City  Passen- 
ger Agent  N.  C.  Keeran.  From  start  to  finish  Mr, 
Keeran  was  indefatigable  in  his  efforts  to  further 
popularize  his  already  popular  road.  During  the 
trip  every  attention  was  given  to  the  delegates  and 
their  ladies;  all  matters  of  comfort  v.ere  looked  to 
personally  by  Mr.  Keeran;  and  in  the  matter  of  the 
dining  service,  especially,  he  seemed  to-  be  able  to 
please  everyone.  Mr.  Keeran  was  accompanied  by 
Mrs.  Keeran  and  his  son.  After  the  convention  in 
Boston  he  went  to  New  York  on  a  combined 
business  and  pleasure  trip.  Had  medals  of  merit 
been  in  order,  it  is  safe  to  say  that  the  Chicago 
delegates  would  have  voted  one  to  Mr.  Keeran. 

If  anyone  had  predicted  the  present  development 
of  the  electrical  industries  a  few  years  ago,  and  had 
said  that  this  great  country  would  soon  contain  a 
network  of  wires,  radiating  in  every  direction,  and 
connecting  cities,  towns,  villages  and  hamlets,  he 
would  no  doubt  have  been  set  down  as  a  visionary; 
yet  few  people  to-day  appreciate  the  enormous  num- 
ber of  miles  of  bare  and  insulated  wire  that  is  in 
constant  daily  service  in  various  parts  of  the  country. 
The  telegraph  system  requires  for  its  operation 
many  thousands  of  miles.  The  later  introduction 
of  the  telephone  has  resulted  in  an  enormous  in- 
crease, which,  coupled  with  the  electric-lighting  sys- 
tems in  use  almost  everywhere,  has  compelled  the 
employment  of  an  enormous  amount  of  wire  of  one 
kind  or  another,  and  the  end  is  not  yet,  for  each 
year  new  advancements  in  the  electrical  field  still 
further  develop  the  demand.  The  wire  industry 
has  undergone  a  great  change  in  late  years,  and 
to-day    there    are    several    very    responsible    manu- 


facturers turning  out  the  highest  grade  of  material. 
The  use  of  rubber-covered  wire  has  increased  to 
an  extraordinary  degree  in  the  last  few  years,  and 
as  the  underwriters'  rules  became  more  strin- 
gent, the  demand  upon  the  manufacturer  for  a  high- 
grade  article  became  more  urgent,  necessitating 
upon  his  part  the  use  of  not  only  the  best  material, 
but  the  highest  grade  of  workmanship.  There  are 
several  manufacturers  of  rubber-covered  wire,  but 
the  Western  Electrical  Supply  company  of  St.  Louis, 
Mo.,  has  found  in  ils  business  experience  of  many 
years  that  the  well-known  Paranite  brand  of  wire, 
for  which  it  is  agent,  seems  to  combine  more  de- 
sirable qualities  than  almost  any  other  wire  made, 
and  the  reported  phenomenal  sales  of  the  Western 
Electrical  Supply  company  for  this  particular  wire 
would  seem  to  indicate  that  the  public  is  fully  ap- 
preciative of  its  good  qualities. 


BUSINESS. 


The  Kokomo  Telephone  and  Electric  Manufac- 
turing company  of  Kokomo,  Ind.,  has  issued  a 
neatly  printed  and  well  illustrated  catalogue  of  its 
products — instruments,  switchboards,  lightning  ar- 
icsters,  magneto  bells,  bridging  bells,  induction 
coils,  batteries,  etc.  The  Kokomo  mild  microphone 
transmitter  is  briefly  described. 

The  New  Britain  Machine  company  of  New  Brit- 
ain, Conn.,  issues  two  well  executed  catalogues — one 
describing  the  Case  automatic  high-speed  engine 
and  the  other  the  company's  chain-saw  mortiser 
for  woodworkers.  The  Case  engine  is  well  known 
and  is  often  directly  connected  to  small  dynamos. 
It  is  in  steady  demand  and  has  an  excellent  reputa- 
tion. 

The  Buckeye  Electric  company  says  that  the 
Buckeye  special  coiled-filament  lamp  represents  that 
which  all  up-to-date  lamp  manufacturers  have 
striven  to  produce,  namely,  a  lamp  which  shows 
practically  a  straight-line  curve  for  500  to  600  hours 
when  burned  at  normal  voltage.  A  large  stock  of 
lamps  is  carried  at  the  Chicago  office,  753  Monad- 
nock  building.     Prompt  deliveries  are  assured. 

Even  though,  according  to  the  calendar,  the  sum- 
mer is  at  an  end,  the  demand  for  Western  Electric 
fan  motors  continues.  The  public  has  become  edu- 
cated to  the  advantages  of  good  ventilation,  and 
the  fan  motor  has  been  found  to  be  one  of  the  best 
means  of  preventing  stagnation  of  air.  It  is  also 
useful  for  drying  purposes  in  photograph  galleries, 
engraving  establishments  and  laundries.  It  is  noted, 
too,  that  the  same  company,  which  carries  a  com- 
plete line  of  iron-armored  conduit,  has  recently  in- 
creased its  slock  of  fittings  for  conduit. 

Holmes,  Booth  &  Haydens,  Waterbury,  Conn., 
are  making  extensive  repairs  and  additions  in  their 
plant.  The  Berlin  Iron  Bridge  company,  East  Ber- 
lin, Conn.,  has  secured  the  contract  for  the  steel 
roof  work  for  the  boiler  room,  40  by  80  feet;  the 
new  muffle  room,  35  by  80  feet,  and  the  new  brass 
mill,  118  by  90  feet.  These  new  additions  are  to  be 
fireproof  throughout.  The  side  walls  are  of  brick, 
the  roof  supports  of  steel  and  the  covering  corru- 
gated iron.  The  roofs  are  arranged  with  skylights 
for  lighting  the  interior  of  the  building  and  moni- 
tors for  ventilation. 

The  Electric  Appliance  company  has  taken  the 
general  western  agency  of  the  Utility  Shade  com- 
pany, manufacturer  of  the  Utility  shade  in  paper 
and  celluloid.  These  shades  are  something  quite 
new  in  the  electrical  line  and  seem  destined  to  be 
widely  used,  as  they  possess  many  points  of  merit, 
among  which  may  be  mentioned  the  following; 
They  are  very  light  in  weight,  neat  in  appearance 
and  practically  indestructible.  They  require  no 
separate  shade  holder  and  are  low  in  price.  They 
are  made  in  a  number  of  different  shades  and  col- 
ors. The  Electric  Appliance  company  has  issued 
a  special  catalogue  of  these  goods,  which  it  will 
be  pleased  to  send  to  the  trade  upon  application. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


610,887.  Automatic  Circuit-breaking  Switch.  Will- 
iam F.  Bossert  and  William  D.  Pomeroy,  Utica, 
N.  Y.     Application  filed  July  12,  1897. 

The  distinguishing  feature  is  an  electrical  catch  for  se- 
curiog  the  switch  in  open  position,  the  catch  being  oper- 
ated by  a  normally  open  subcircuit  closed  by  the  switch  in 
open  position  with  reference  to  the  main  circuit, 

610,894.  Electric-railway  Car  Truck.  George  J. 
Capewell,  Hartford,  Conn.  Application  filed 
June  14,  1898. 

A  car  truck  having  a  pair  of  central  traction  wheels  ar- 
ranged one  behind  the  other  to  run  upon  a  single-rail 
track,  an  axle  for  each  traction  wheel,  motors  arranged 
concentric  of  the  axles  on  each  side  of  each  traction  wheel, 
and  a  truck  frame  with  central  recesses  for  the  traction 
wheels  and  a  closed  chamber  on  each  side  for  each  motor, 
supported  by  the  axles. 

(^,10,895.  Controller  for  Electric  Motors.  Frank  E. 
Case.  Schenectady,  N.  Y.  Application  filed 
April  2,  1898. 

The  combination  of  four  or  more  electric  motors,  a 
switch  for  operating  the  motors  in  series  or  parallel  as 
may  be  desired,  and  cut-out  switches,  one  for  each  motor. 


Issued  September  20,  j8q8. 

the  combination  of  contacts  and  connections  being  such 
that  when  the  cut-out  switch  for  any  motor  is  operated, 
the  remaining  motors  will  be  operated  only  in  parallel. 

610.898.  Electric  Arc  Lamp.  Max  Harris,  New 
York,  N.  Y.     Application  filed  October  27,  1897. 

Means  for  lowering  the  inner  globe  through  an  opening 
in  the  outer  globe  of  an  enclosed  arc  lamp  are  described. 

610.899.  Electric  Meter.  Caryl  D.  Haskins,  New- 
ton, Mass.    Application  filed  June  24,  1898. 

In  this  meter  an  armature  is  in  shunt  to  the  mains  and 
the  field  coils  are  in  series  with  the  load  ;  a  starting  coil  is 
also  in  series  with  the  armature  and  in  shunt  to  the  mains; 
means  for  changing  the  current  flow  in  the  starting  coil 
without  affecting  that  in  the  armature  circuit  are  also  pro- 
vided. 

610,903.  Circuit  Breaker  for  Three-wire  Systems. 
Edward  M.  Hewlett,  Schenectady,  N.  Y.  Ap- 
plication filed  September  7,  1897. 

A  circuit-breaking  device  for  a  three-wire  system,  com- 
prising a  main  switch  designed  to  act  upon  a  circuit  of  a 
given  dynamo  and  a  relay  device  connected  across  and  to 
each  of  the  outside  mains  of  the  three-wire  system  and  in 


circuit  with  a  coil  upon  the  main  switch,  the  relay  device 
provided  with  contacts  closing  the  circuit  of  the  coil  on 
the  main  switch  on  escess  of  load  in  either  side  of  the 
three-wire  system. 

610.904.  Safety  Device  for  Dynamo-electric  Ma- 
chines. Edward  M.  Hewlett,  Schenectady,  N.  Y. 
Application  filed  April  4,  1S98. 

The  combination  with  a  dynamo  and  the  prime  mover, 
which  drives  the  dynamo,  of  a  mechanism  electrically 
connected  with  the  dynamo  and  mechanically  connected 
with  the  governor  of  the  prime  mover,  whereby  upon  an 
excessive  speed  being  attained,  the  governor  acts  to  au- 
tomatically stop  the  prime  mover  and  cut  the  dynamo  out 
of  circuit, 

610,907.  Apparatus  for  Electroplating  Articles  in 
Bulk.  Georg  Langbein,  Leipsic,  Germany.  Ap- 
plication  filed  January  22,    1898. 

In  combination,  a  tank,  an  open-top  cradle,  a  bar,  hangers 
insulated  from  the  bar  and  extending  down  therefrom  to 
pivolally  support  the  cradle,  anodes  extending  down  from 
the  bar  into  the  open-top  cradle,  cathodes  in  the  cradle, 
electrical  connections  and  means  for  rocking  the  cradle 
on  its  pivots. 
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Cio.goS.     Electric  Brake.    John   B.   Linn,   Schenec- 
tady. N.  Y.     Application  filed  January  7.  1898. 

One  claim  provides  for  llie  combinatioD,  with  a  number 
of  dynamo-electric  macbines  each  provided  with  a  mag- 
netic  brake  shoe  controlling  the  axle  connected  to  its 
armature,  of  means  for  passing  ihroufih  the  field  of  any 
given  dynamo  the  current  from  the  armature  and  brake 
circuit  of  another  axle. 

610,909.     Rail   Bond.    John   E.   Lloyd,    New  York, 
N.  Y.     Application  filed  November   12,  1896. 

In  a  rail  bond  the  combination  with  ihe  rail  and  wire 
of  a  flanged  washer  adapted  to  surround  the  wire  and  be 
inserted  in  the  rail  from  one  side,  and  means  for  forming  a 
flange  on  the  washer  on  the  opposite  side  of  the  rail  by 
drawing  the  wire  into  the  washer. 


NO.   610,894. 

610,913.  Boiler-feed  Regulator.  Charles  B.  Mitch- 
ell. Hays,  Texas.  Application  filed  November 
24,  1897. 

Thesuclion  valve  located  in  the  suction  pipe  of  a  boiler 
is  arranged  to  be  opened  for  the  admission  of  air  to  the 
pipe  to  break  the  suction  to  the  pump ;  there  is  an  electric 
circuit  having  a  magnet  in  operative  relation  to  the  suction 
valve  for  controlling  the  latter;  a  vertically  movable 
gravity  vessel  has  connections  with  the  steam  and  water 
spaces  of  the  boiler ;  means  are  provided  for  counterbal- 
ancing the  vessel,  and  a  circuit  closer  movable  with  the 
vessel  is  arranged  to  close  the  electric  circuit  on  the  de- 
scent of  the  vessel  due  to  the  gravity  of  the  accumulated 
liquid  therein. 

610,928.  Electrostatic  Measuring  Instrument.  Elihu 
Thomson.  Swampscott,  Mass.  Application  filed 
March  27,  J897. 

In  a  static  measuring  and  indicating  instrument  the 
combination  of  stationary  inductors  and  a  vibratinij 
needle,  the  vanes  of  the  needle  being  segments  of  a  cylin- 
der, with  a  permanent  magnet  whose  lines  of  force  cross 
the  path  of  one  of  the  vanes  of  the  needle  substantially  at 
right  angles  thereto. 

610,982.  Electric  Locomotive.  William  S.  G.  Baker, 
Baltimore,  Md.  Application  filed  November  24, 
1894. 

In  a  truck  frame  a  motor  is  centered  on  one  of  the  axles; 
a  transverse  frame  is  supported  on  llie  side  beams  of  the 
truck  between  ihe  axles;  longitudinally  arranged  side  bars 
are  suspended  from  the  transverse  frame  below  the  plane 
of  the  axles  and  connected  with  the  motor  between  its 
front  and  rear  ends  and  below  the  aimature  shaft. 

610.999.  Electric  Heater.  James  F.  McEIroy,  Al- 
bany, N.  Y.     Application  filed  March   iS,   1895. 

An  electric  heater  consisting  of  a  casi  ng  provided  with  a 
perforated  portion  adapted  to  fit  in  an  aperiuie  of  the  riser 
of  a  car  seat  and  having  a  recessed  lower  portion  adapted 
to  fit  behind  the  riser  and  below  the  aperture  therein, 
flanges  adapted  to  secure  the  front  edge  of  the  perforated 
plate,  a  resistance  placed  within  the  heater,  a  casing  in- 
closing the  resistance  at  the  top  and  back  thereof,  bracket 
supports  adapted  to  sustain  the  casing  and  perforated 
plate  upon  the  floor  of  the  car,  with  a  car-seat  riser  entirely 
closed  except  for  the  apertures  in  which  the  perforated 
plate  is  placed  and  a  car  body  having  a  seat  arranged  with 
passages  between  the  seat  and  the  outer  wall  of  the  car. 

611,000.  Electric  Coupling.  James  F.  McElroy, 
Albany,  N.  Y.     Application  filed  January  9,  1896. 

An  electric  coupling  device  consisting  of  two  member?, 
each  of  which  is  connected  to  a  conductor;  one  of  the 
members  carries  a  finger  mounted  in  an  opening  formed  in 
insulating  material ;  this  finger  is  depressed  below  the 
ends  of  the  insulating  material  and  is  electrically  con- 
nected to  the  conductor;  the  opposiie  member  is  provided 
with  the  external  insulating  wall  and  an  internal  metallic 
core  electrically  connected  to  ihe  conductor,  the  insulating 
wall  extending  beyond  the  core,  which  is  adapted  to  en- 
gage the  finger  of  the  opposite  member. 


WESTERN  ELECTRICIAN. 


611,006.  Combined  Generator  and  Steam  Engine. 
Marcy  L.  Whitfield,  Memphis,  Tenn.  Applica- 
tion filed  November  16.  1897. 

The  second  claim  is  as  follows;  Afield  magnet  or  pole 
piece  of  relatively  large  mass  having  its  interior  hollowed 
so  as  to  constitute  a  relatively  small  piston  chamber, 
whereby  the  heat  produced  by  steam  within  said  chamber 
will  be  radiated  by  said  pole  piece,  and  an  armature 
rotatable  with  respect  to  the  pole  piece,  in  combination 
with  a  piston,  suitable  valve  mechauism,  and  connections 
between  the  piston  and  armature. 

6TI.0I2.  Electric  Battery.  Victor  Teanty,  Paris, 
France.  Application  filed  October  21,  1897. 
Patented  in  France  November  19.  1896. 

An  electric  battery  compr  ising  a  receiver,  an  electrode 
in  the  receiver,  a  non-conducting  and  impervious  trough 
located  in  the  receiver  and  closed  at  the  bottom  and  open 
at  its  upper  portion,  and  another  electrode  in  the  trough, 
the  upper-edge  portion  of  the  trough  being  at  approxi- 
mately the  same  level  with  the  upper  edge  of  the  electrode 
in  the  receiver. 

611,056.  Electric-railway  Construction.  William 
Chapman  and  Percy  W.  Davies.  Pittsburg,  Pa. 
Application  filed  November  2^,  1897. 

In  a  contact  rail  fcr  electric  railways  comprising  sec- 
tions insulated  from  the  ground  and  from  each  other, 
guide  clamps  fastened  to  the  ends  of  the  rail  sections  and 
insulating  biocks  having  extensions  and  located  between 
adjacent  rail  sections,  the  guide  clamps  having  limiting 
stops  to  prevent  the  complete  withdrawal  of  the  insulating 
block  extensions, 

611.087.  Contact  Finger  for  Controllers  or  Electric 
Switches.  Thorsten  von  Zweigbergk,  Cleveland, 
Ohio.     Application  filed  February  23,    1S98. 

A  base  adapted  to  be  secured  to  a  su'table  stationary 
block,  a  frame  secured  to  the  base,  a  spring  held  in  place 
by  the  frame,  suitable  walls  or  stops  carried  by  the  frame 
and  adapted  to  limit  the  movement  of  the  spting  in  either 
direction,  and  a  contact  knob  carried  by  the  spring. 

611.088.  Governing,  Reversing  and  Braking  Con- 
troller. Thorsten  von  Zweigbergk,  Cleveland, 
Ohio.     Application  filed  February  23,  1898. 

The  combination,  with  a  pair  of  m-  t'rs  and  a  controller, 
of  a  reversing  switch  having  contact  finders  and  contact 
plates  adapted  to  connect  the  motors  in  one  direction  or 
in  the  reverse  direction,  and  having  a  contact  finger  con- 
nected with  the  field  of  one  motor  and  a  contact  plate 
adapted  to  connect  that  finger  with  the  field  of  the  other 
motor,  whereby  a  cross-connection  between  the  fields  of 
the  motor  is  adapted  to  be  established  by  the  movement 
of  the  reversing  switch. 


NO.    610,913. 

611,001.  Electric  Heating  System.  James  F.  Mc- 
EIroy, Albany,  N.  Y.  Application  filed  July  6, 
1896. 

An  electric  motor  connected  to  the  running  gear  of  a 
car  is  combined  with  a  controller,  a  switch  and  electric 
heaters  suitably  connected;  there  is  a  handle  or  lever, 
and  an  idler  l^ver  adapted  to  be  operated  by  the  handle ;  a 
switch  arm  is  adapted  to  rotate  the  switch,  and  a  control- 
ler arm  is  adapted  to  rotate  the  controller;  the  idler  is 
adapted  to  engage  with  the  switch  arm  and  with  the  con- 
troller arm  respectively;  a  guiding  support  is  provided 
for  the  idler;  the  movement  of  the  handle  causes  the  idler 
to  engage  with  the  switch  arm  or  with  the  controller  arm, 
depending  upon  the  direction  of  movement  of  the  handle. 


/      \ 
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611.089.  Method  of  and  Means  for  Controlling  and 
Cutting  out  Electric  Motors.  Thorsten  von 
Zweigbergk,  Cleveland,  Ohio.  Application 
filed  April  29,  189S. 

The  method  of  operating  an  electric  system  including 
two  motors  and  a  series  parallel  controller,  when  one  of 
the  motors  is  burned  out,  which  consists  in  coupling  the 
motors  in  parallel,  opening  the  line  to  the  burned-out 
motor  without  connecting  that  line  with  anything  else,  and 
operating  the  remaining  motor  on  the  parallel  positions  of 
the  controller,  whereby  a  single  cut-out  for  each  motor 
becomes  sufficient  and  locks  limiting  the  movement  of  the 
controller  are  unnecessary. 

61 1 .090.  Controller.  Thorsten  von  Zweigbergk, 
Cleveland,    Ohio.     Application    filed    April    29, 

189S. 

In  a  controller,  in  combination,  a  governing  switch,  a 
reversing  switch,  a  reversing  lever  and  a  disengagable 
connection  between  the  reversing  lever  and  rever-sing 
switch,  and  means  whereby  such  connection  is  disengaged 
whenever  the  governing  switch  is  in  an  operating  position, 

61  r, 100.     Electroplating    Apparatus.     Hermann     R. 

Boissier,    New   York.   N.   Y.     Application   filed 

January   14.   1898. 

Features  described  aie<a  lub  or  tank  rotatable  upon  an 
upwardly  arranged  axis  and  containing  the  plating  solu- 
tion, a  supporting  screen  of  conducting  material  for  the 
work  constituting  the  cathode  and  arrangetl  at  a  distance 
below  the  surface  of  the  liquid,  two  anodes,  one  arranged 
above  and  the  other  arranged  below  the  cathode,  and 
means  for  rotating  the  tank  and  cathode. 

611,142.  Electric  Furnace.  Riccardo  Pignotti,  Ferdi- 
nando  Lori  Scipione,  Regnoli,  Marco  Besso  and 
Mafifeo  Pantaleoni,  Rome,  Italy.  Application 
filed  June  27,  1896.  Patented  in  Italy  May  13, 
1896. 

A  furnace  having  a  lining  of  refractory  material,  which 
is  a  feeble  conductor  of  electricity;  a  removable  carbon 
bottom  for  the  furnace  has  an  aperture  through  it,  a  car- 
bon plug  in  the  aperture,  a  lever  on  which  the  plug  is 
mounted;  a  high-resistance  electrode  is  suspended  in  the 
furnace  and  has  a  portion  extended  upward  into  the  cham- 
ber communicating  with  the  furnace:  there  is  a  receptacle 
for  material  to  be  treated  having  communication  with  the 
interior  of  the  furnace,  a  screw  for  conveying  material 
from  the  receptacle  to  the  furnace  and  gas  burners  located 
in  a  chamber  or  space  surrounding  the  receptacle,  the 
gas  burners  being  designed  to  heat  the  material  in  the 
receptacle  prior  to  its  transfer  to  the  furnace. 

6ii_,i48;.  Apparatus  for  Electrically  Coating  Wire. 
William  S.  Rawson,  London,  England.  Appli- 
cation filed  December  24,  1897.  Patented  in  Eng- 
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land  March  18,  1896,  and  in  France  March  i' 
1897. 

An  apparatus  for  electrolytically  coating  wire,  consisting 
of  a  tank  for  containing  the  electrolyte  liquid,  an  uprieUt 
insulated  frame  arranged  to  be  partly  immersed  in  the 
liquid,  a  plurality  of  pulleys  circularly  arranged  on  ttfe 
insulated  frame,  an  anode  outside  of  the-circular  pulleyfe 
an  anode  located  in  the  space  within  the  circularly  ar* 
ranged  pulleys,  and  a  cathode  connection  arranged  (o 
contact  with  the  wire  coiled  about  the  pulleys. 

611,151.  System  of  Electrical  Distribution.  Charles 
F.  Scott.  Pittsburg,  Pa.  Application  filed  Oc- 
tober 22,  1897. 

The  first  claim  is:  A  system  of  distribution  for  alter- 
nating currents  comprising  two  circuits  carrying  currents 
differing  in  phase  and  each  embodying  two  main  con- 
ductors and  a  neutral  or  balancing  conductor  adapted  to 
supply  translatirig  devices  in  multiple  series,  a  fourth  con- 
ductor for  one  of  said  circuits  connected  at  one  end  to 
one  of  the  main  conductors  of  the  other  circuit  and  a  con- 
nection between  the  other  main  conductor  of  the  last- 
named  circuit  and  the  balancing  conductor  of  the  four-wire 
circuit. 
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611. 162.  Electric  Arc  Lamp.  Frederic  S.  Worsley. 
London,  England.  Application  filed  March  15, 
1898. 

The  lamp  is  provided  with  short-circuiting  devices 
comprising,  in  combination  with  the  main  coil  of  the 
lamp  and  its  core,  a  piece  or  block  of  magnetizable  ma- 
terial with  which  the  core  is  adapted  to  come  into  contact 
and  short-circuit  the  carbons  when  their  proper  feeding 
is  interrupted. 

61 1. 175.  Galvanic  Element.  Robert  Krayn  and  Carl 
Koenig.  Berlin,  Germany.  Application  filed 
June    19,    1897. 

In  combination,  a  carbon  cylinder,  a  zinc  cylinder  within 
the  same  and  insulated  therefrom  by  a  plug  which  extends 
up  into  the  same  and  has  a  disk  extension  bearing  upon 
the  carbon  cylinder;  the  electrolyte  is  between  these  cylin- 
ders ;  there  is  also  an  outer  zinc  cylinder  about  the  carbon 
cylinder,  insulated  from  the  inner  zinc  cylinder  and  from 
the  carbon  cylinder;  there  is  a  paste  electrolyte  between 
the  outer  zinc  cylinder  and  the  carbon  cylinder. 

611,185.  Rheostat.  Charles  H.  Richardson  and 
Lewis  McMakin,  Jr.,  Philadelphia,  Pa.  Appli- 
cation filed  February  3,  1898. 

The  handle  for  turning  the  contact  arm  is  provided 
with  a  dial  plate,  and  there  is  an  index  supported  in  fixed 
relation  to  the  rheostat  case. 

611,206.  Circuit-interrupting  Device.  Daniel  M. 
Moore,  Newark,  N.  J.  Application  filed  July  3, 
1897. 

A  break  wheel  consisting  of  a  metallic  cylinder  having 
plugs  of  glass  or  porcelain  seated  between  the  contact  sur- 
faces longitudinally  of  the  cylinder. 

611,215.  Electric  Controller.  Samuel  Harris,  Twins- 
burg,    Ohio.     Application   filed   May  2,    1S98. 

The  combioat'on  in  an  electric  controller  of  a  pair  of 
concentric  shafcs,  a  pair  of  switch  cylinders  carried  there- 
by, two  sets  of  fixed  fingers  engaging  therewith  and  a 
single  mechanism  arranged  to  actuate  either  of  the  shafts. 

Designs. 

2g,^66.  Electric  Lamp.  George  R.  Maclntire,  New 
York,  N.  Y.  Application  filed  March  18,  1898. 
Term  of  patent,  14  years. 

29,367.  Electric  Lamp.  George  R.  Maclntire,  New 
York,  N.  Y.  Application  filed  March  18,  1898. 
Term  of  patent,  14  years. 


New 
1898. 


New 


29.368.  Electric  Lamp.  George  R.  Maclntire, 
York.  N.  Y.  Application  filed  March  iS, 
Term  of  patent,  14  years. 

29.369.  Electric  Lamp.    George  R.  Maclntire, 
York,  N.  Y.     Application  filed  March  18,  1898 
Term  of  patent,  14  years. 

-9.370-  Lightning  Arrester.  Herbert  C.  Wirt 
Schenectady,  N.  Y.  Application  filed  August  29, 
1898.     Term   of  patent.    14  years. 
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29,371.  Lightning  Arrester.  Herbert  C.  Wirt, 
Schenectad)^  N.  Y.  Application  filed  August 
29,   1898.     Term  of  patent,   14  years. 

-9-37--  Field-magnet  Frame.  Edward  D.  Priest, 
Schenectady,  N.  Y.  Application  filed  August 
26,   1S98.     Term  of  patent,   14  years. 

-9^373-  Casing  for  Dynamo-electric  Machines.  Wal- 
ter S.  Moody.  Schenectady,  N.  Y.  Application 
filed  August  8,  189S.     Term  of  patent,  14  years. 

-9-375-  Frame  for  Generating  Sets.  Fritz  Handel, 
Boston,  Mass.  Application  filed  August  18, 
1S98.     Term  of  patent,  14  years. 
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Cyclone  in  Niagara  Region. 

By  Orrin  E    Dunlap. 

On  tlie  afternoon  of  Monday,  September  26tli,  the 
region  between  St.  Catharines,  Ont.,  on  the  west, 
and  Niagara  Falls  and  the  Tonawandas  on  the  east, 
was  visited  by  a  genuine  cyclone  that  carried  death 
and  destruction  in  its  path.  The  morning  was  very 
beautiful  and  continued  so  throughout  the  afternoon 
up  to  about  3:30  o'clock,  when  distant  thunder  an- 
nounced an  approaching  storfn.  Off  in  the  north- 
west a  dark  and  peculiar  cloud  was  seen  in  the  sky. 
The  thunder  grew  heavier  and  the  lightning  became 
sharp,  while  the  cloud  gathered  itself  in  the  form 
of  a  balloon  and  sent  out  two  tail-lik^  projections 
toward  the  earth.  Rain  fell  in  torrents,  and  sewers 
of  ample  size,  for  ordinary  purposes,  quickly  be- 
came inadequate  to  carry  off  the  rush  of  water. 
One  of  the  tails  of  the  cyclone  cloud  struck 
the  earth  in  St.  Catharines  and  Merritton,  Ont.,  the 
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Trees  and  buildings  some  distance  away  were  white 
with  paper  from  the  mill  after  the  storm. 

The  destruction  of  the  public  school  was  peculiar. 
This  building  was  located  on  a  road  running  east 
and  west,  and  next  to  it,  on  the  west,  was  Orange 
Hall.  West  of  the  hall  stood  the  home  of  James 
Bradley,  and  across  the  street  was  the  residence 
of  R.  Thompson.  The  cyclone  first  struck  the 
ThoiTipson  house,  carried  it  across  the  street  to  the 
Bradley  house,  and  the  two  buildings  crashed  into 
Orange  Hall,  the  entire  mass  falling  onto  the  school- 
house,  tearing  its  walls  to  pieces.  In  the  school- 
house  at  the  time  were  about  40  children,  all  huddled 
about  their  teacher  in  one  corner.  When  the  build- 
ing was  wrecked  only  one  child,  a  little  girl,  was 
killed.  The  escape  of  the  others  from  instant  death 
forms  one  of  the  truly  miraculous  events  of  the 
cyclone. 

Of  one  fine  brick  residence'  there  was  nothing 
left  but  the  double  partors.    The  occupant  of  the 


jured.  The  part  of  the  city  where  Mrs.  Bickley 
lived  was  not  struck  by  the  storm. 

Many  of  the  employes  of  the  Lincoln  paper  mills 
were  injured,  several  of  them  being  young  ladies. 

The  large  two-foot  poles  that  supported  the  power 
cables  of  the  acetylene  plant  were  bral<en  off  at  the 
ground  as  though  they  were  pipe-stems. 

No  buildings  were  destroyed  in  Niagara  Falls, 
but  hailstones  of  immense  size  fell  there.  This 
hailstorm  was  like  a  downpour  of  china  toys,  so 
large  were  the  hailstones  and  so  varied  in  shape  aJid 
size.  Some  of  them  weighed  two  ounces  and  meas- 
ured from  7M;  to  nine  inches  in  circumference. 
Nothing  like  this  storm  has  ever  before  been  wit- 
nessed in  the  Niagara  locality.  These  hailstones 
are  illustrated  in  the  accompanying  picture.  Fig.  3. 

In  Tonawanda  several  buildings  were  destroyed, 
one  of  the  tails  of  the  storm  having  swept  over  that 
locality.  In  one  instance  a  stove  was  carried  out 
of  a  house  and  deposited  500  feet  awai'. 


CYCLONE    IN    NIAGARA    REGION. — POWER    HOUSE    AT    .MEKRITTON    WRECKED    IN    THE    STORM. 


greatest  force  being  felt  in  Merritton.  In  St.  Cath- 
arines the  force  was  first  felt  between  Lake  and 
George  streets,  and  from  that  point  traveled  in  a 
direct  line  to  the  southern  limits  of  the  city, passing 
out  at  or  near  the  Packard  electrical  works,  from 
the  main  building  of  which  the  cornice  was  torn  off. 
Several  windows  were  blown  out  and  an  old  wooden 
warehouse  was  razed  and  blown  down  the  hill. 
Houses,  barns,  trees  and  everything  in  the  path 
of  the  cyclone  had  to  give  way.  Many  peculiar 
incidents  are  related  by  witnesses  of  the  damage 
of  the  storm. 

In  Merritton  the  wreckage  was  terrible,  and  four 
or  five  lives  were  lost.  The  financial  loss  falls  very 
heavy  on  the  small  village.  The  path  of  the  cyclone 
was  about  300  feet  wide.  The  cloud  swept  from 
northwest  to  southeast,  and  churches,  schoolhouses, 
mills,  dwellings,  barns,  etc.,  in  its  wake  were  left 
a  mass  of  ruins.  Damage  amounting  to  over  $100,- 
000  was  done  to  the  Lincoln  paper  mills.  Before 
the  storm  they  comprised  substantial  brick  and  stone 
buildings,  and  after  it  there  was  nothing  but  a  pile  of 
ruins  sad  to  behold  (Fig.  2).  When  the  storm  broke 
over  the  mill  there  were  about  80  persons  in  the 
buildings  at  work.  The  roots  were  lifted  and  dropped 
upon  other  parts  of  the  mill,  and  the  walls  were 
cracked,  giving  the  mill  the  appearance  of  a  shell- 
riddled  fortress.  Freight  cars  that  were  loaded  and 
others  that  were  being  loaded  were  lifted  up  and 
swept  from  the  tracks  into  the  canal,  upside  down. 


house  and  her  daughter  were  both  at  home,  and 
both  escaped  injury. 

Charles  Murray  of  Thorold  was  unloading  pulp 
at  the  Lincoln  mills  when  the  cyclone  came  up. 
The  next  he  knew  he  was  being  fished  out  of  the 
canal,  nearly  dead.  His  horses  were  killed  and  his 
wagon  was  wrecked. 

The  drill  shed  in  St.   Catharines  was  unroofed. 

Power  houses  Nos.  i  and  2  of  the  acetylene  gas- 
works in  Merritton  were  partly  destroyed.  A  picture 
of  the  wreck  is  presented  in  Fig.  I.  The  main 
building  of  the  plant  also  suffered. 

Many  poles  on  the  electric  road  between  St.  Cath- 
arines and  Merritton  were  broken,  and  considerable 
wire  was  torn  down,  but  Superintendent  Symmes 
of  the  company  made  repairs  promptly  and  caught 
a  large  travel  to  the  seat  of  the  storm. 

David  Ramsey's  son  was  standing  on  the  Acetyl 
lene  Gas  Works  siding  when  the  cyclone  reached 
that  point.  He  was  scooped  up  in  the  funnel-shaped 
cloud,  and  after  he  had  thrown  up  his  arms,  he  was 
unable  to  get  them,  down  again.  He  was  carried 
over  the  Lincoln  paper-mill  wreck  and  dropped 
in  a  field  beyond,  Suffei-ing  nothing  but  a  bruised 
shoulder. 

Shingles  were  driven  into  the  earth  until  they  were 
nearly  out  of  sight. 

Mrs.  John  Bickley  was  visiting  Mrs.  Bradley  and 
her  daughter.  Mrs.  Bickley  was  killed,  and  Mrs. 
Bradley   and   her    daughter  were   only   slightly   in- 


One  of  the  highly  gratifying  features  of  the  test 
the  cyclone  put  things  to  generally,  is  the  fact  that 
the  Niagara-Buft'alo  power-transmission  line,  which 
was  in  the  direct  path  of  the  cyclone  in  Tonawanda, 
stood  up  unmoved  and  unbroken  in  the  storm. 
This  has  pleased  the  Niagara  Falls  Power  company 
very  much,  for  it  is  good  evidence  that  it  can  be 
depended  upon  to  furnish  a  continuous  service. 

"The  Willson  Carbide  Works  were  many  tons  be- 
hind in  their  orders,  and  the  storm  will  delay  them 
still  more,  but  the  plant  is  being  quickly  put  in 
good  order.  T.  L.  Willson  subscribed  $300  to  the 
fund  for  the  relief  of  the  sufferers. 

One  interesting  incident  arises  over  the  fact  that 
the  Niagara  Central  trestles  had  been  reported  un- 
safe by  a  government  engineer.  They  withstood 
the  cyclone  better  than  anything  in  their  vicinity. 

In  one  house  panels  of  an  inside  door  were  blown 
out  as  though  by  a  chisel,  while  the  outside  doors 
were  closed  and  uninjured. 

In  1790  a  tornado  swept  through  the  Merritton 
locality,  and  the  path  was  cut  so  clean  that  it  was 
turned  into  a  public  road,  and  to  this  day  is  known 
as  Hurricane  road. 


The  special  committee  of  councilmen  to  consider 
the  erection  of  a  municipal  electric-light  plant  at 
Santa  Barbara.  Cal.,  asked  for  by  Mayor  Burke,  has 
been  appointed.  The  estimated  cost  of  the  plant  is 
$12,000. 
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Interior  Electric  Wiring. 

Bv  H.  N.  Gardner. 

Many  young  men  without  previous  teclinical 
training  begin  electrical  work  as  helpers  to  electric 
wiremen,  at  the  same  time  determined  to  make  them- 
selves thorough  electricians  by  practical  experience 
and  study.  Ihe  first  thing  that  they  try  to  find  is 
some  book  that  will  give  them  information  in  the 
theoretical  part  of  the  particular  branch  of  the 
work  in  which  they  are  engaged.  They  are  apt 
to  find  that  the  literature  upon  that  branch  of  the 
subject  is  somewhat  limited,  and  that  much  of  it 
is  too  technical  for  them  to  understand,  and  more 
that  is  so  impractical  that  they  might  better  avoid 
information  coming  through  such  a  channel. 

It  is  for  the  benefit  of  beginners  that  this  article 
is  intended,  although  it  is  thought  that  there  are 
many  men  who  consider  themselves  competent  wire- 
men  who  might  well  heed  some  of  the  ideas  that 
will  be  advanced  and  note  some  of  the  inconsist- 
encies and  examples  of  poor  workmanship  that  wnll 
be  referred  to. 

There  are  many  points  about  electric  wiring  that 
depend  upon  circumstances  and  the  system  of  wir- 
ing followed,  and  these  must  be  known  before  defi- 
nite instructions  can  be  gi\-en  upon  them.  There 
are,  however,  several  rules  that  are  applicable  to 
all  systems  and  all  conditions. 

One  of  the  first  thmgs  imder  any  system  of  wiring 
is  to  know  how  to  calculate  the  size  of  wire  that  will 
be  required  to  supply  a  certain  number  of  lights 
giving  a  certain  percentage  of  loss  or  voltage  drop. 
It  is  surprising  to  learn  how  many  Aviremen  there 
are  with  years  of  experience  who  do  not  know  how 
to  figure  this,  only  being  able  to  guess  at  it  by 
comparing  the  conditions  of  a  particular  place  to 
some  other. 

To  make  these  computations,  first  determine  the 
number  of  amperes  of  current  that  will  be  required 
with  all  lights  of  the  circuit  burning.  Roughly 
speaking,  it  is  customary  to  figure  one  ampere  for 
every  i6  candle  power  lamp  of  50  or  52  volts,  and 
one-half  an  ampere  for  every  104  or  iio-volt  lamp. 
Next  measure  the  distance  in  feet  from  the  entrance 
to  the  center  of  distribution,  or  about  the  middle 
lamp  to  be  served.  Multiply  this  length  of  wire  bj' 
two,  then  multiply  by  10.8  and  again  multiply  by 
the   number   of  amperes   of  current  to   be   carried. 


obtained  by  this  formula,  it  is  always  better  not  to 
use  No.  14  wire  for  even  a  short  distance  to  carry 
over  seven  or  eight  amperes;  No.  12  for  over  12; 
No.  10  for  over  15;  No.  S  for  over  20,  or  No.  6  for 
over  30.  In  fact,  it  is  better  practice  not  to  use 
No.  14  wire  at  all  for  light  work,  and  some  insurance 
iiTspectors  insist  on  nothing  smaller  than  No.  12 
being  used. 

It  is  sometimes  more  convenient  10  have  a  table 
to  refer  to,  by  means  of  which  figuring  on  the  size 
of  the  wire  can  be  avoided.  Such  tables  can  be 
found  in  many  books  of  formulas  sent  out  by  wire 
manufacturers.  A  handy  table  is  here  given,  from 
which  the  size  of  wire  can  immediately  be  found 
for  any  number  of  16  candle  power  lights  up  to 
TOO  or  333  for  a  52,  100  and  220-volt  service,  a  one 
per  cent,  loss  being  figured   on: 


place  the  meter  on  the  side  of  a  door  casing  or  the 
side  wall  at  a  store  front,  as  many  wiremen  do,  much 
to  the  disfigurement  of  the  place.  Instead,  persuade 
the  merchant  to  pay  a  little  more  and  continue  the 
molding  on  past  the  switch  to  the  floor,  and  carry 
the  wire  down  to  the  basement,  in  some  convenient 
part  of  which,  where  there  is  no  jar  from  slamming 
doors  or  other  cause,  ihe  meter  can  be  placed.  Re- 
turn the  wires  to  the  store  ceiling  through  another 
strip  of  molding.  Of  course,  in  doing  this,  the 
extra  length  of  wire  must  be  taken  into  account 
in  calculating  the  size  of  wire. 

Suppose  that  the  wires  are  to  be  exposed,  removed 
from  the  ceiling  on  porcelain  cleats.  If  the  wires 
are  to  pass  from  the  ceiling  down  the  side  wall  for 
a  switch  or  any  other  purpose,  always  place  one 
pair   of  cleats  as  near  the   corner   as   possible,    on 
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Suppose  it  is  desired  to  wire  for  32  52-volt  lamps, 
the  distance  to  center  of  distribution  being  70  feet. 
Glance  down  the  left-hand  column  until  32  or  the 
next  number  to  it,  30,  is  found,  then  across  this  line 
to  the   column  which   corresponds  to   70  feet,   and 


CYCLONE    IN    NIAGARA    REGION. RUINS    OF    LINCOLN    PAPER    MILLS. 


This  will  give  the  size  of  wire  in  circular  mils  to 
be  used  if  a  one  per  cent,  voltage  drop  is  to  be 
figured  on.  If  two  per  cent,  loss  can  be  allowed, 
divide  the  result  by  two.  or  if  one-half  of  one  per 
cent  is  all  that  is  permissible,  multiply  by  two. 
By  referring  to  a  wire  table  the  wire  number  can  be 
found. 

The  accompanying  table  shows  the  number  of 
circular  mils  of  all  the  common  sizes  of  wire  ac- 
cording to  the  Brown  if;  Sharp  gauge: 


No,  of  Area  in 

gau^e.  Circ.  Mils. 

14     4.110 

12 6,52s 

10 10.3S1 

8   16,512 

6 26,244 

4 41.742 


No.  of  .\rea  in 

gauge.  Circ.  Mils. 

2 66.373 

I 83.694 

o 105.592 

2-0 133-079 

3-0 167.805 

4-0 211,600 


Suppose  20  i04.-volt  lights  are  to  be  wn^ed  for, 
and  it  is  found  that  the  distance  fron!  the  entrance 
to  the  center  of  distribution  is  50  feet.  To  find  the 
size  of  wire  needed  if  a  one  per  cent,  voltage  drop 
can  be  allowed,  divide  the  number  of  lamps  by  two, 
which  gives  10  amperes  of  current.  Then,  using 
the  formula,  we  have  10  by  50  by  2  by  10. S  =  10.800. 
Referring  to  the  table,  it  is  found  that  this  is  about 
the  size  of  No.  10  wire.  Unless  the  result  obtained 
is  very  nearly  the  number  of  circular  mils  in  some 
particular  size  of  wire,  it  is  always  better  to  take  the 
size  next  larger. 

The  underwriters'  rules  permit  of  fusing  some- 
what  heavier,    bul    no    matter   what    result   may   be 


it  will  be  found  that  a  No.  3  wire  wHll  be  required. 
In  like  manner,  40  iio-volt  lamps  for  80  feet  will 
require  a  No.  2  wire. 

Suppose  now  that  lights  are  to  be  installed  for  the 
simplest  kind  of  wiring  work,  open  work  in  a  store 
or  other  place  of  business.  II  an  underground  sys- 
tem of  street  service  is  used  in  the  city,  of  course 
entrance  will  be  made  in  the  basement  and  the  wires 
will  have  to  be  brought  up  to  the  store  ceiling  in 
some  convenient  place.  It  is  more  likely,  however, 
unless  the  work  is  being  done  in  a  large  cit3%  that 
the  street  service  is  an  aerial  one.  If  entrance  can 
be  made  from  the  rear  of  the  store,  so  much  the 
better,  but  in  some  places  it  will  be  necessary  to 
make  the  entrance  over  the  door  or  one  of  the  win- 
dows at  the  store  front.  One  rule  that  should  be 
followed  in  all  wiring  work  should  be  particularly 
followed  in  this  case.  Never  let  electric  wiring  dis- 
figure a  place  more  than  is  absolutely  necessary. 
In  boring  holes  over  the  door  or  window  for  the 
entrance  wires,  have  the  holes  slope  down  toward 
the  outside  a  little,  if  possible.  The  first  thing,  as 
near  the  entrance  of  the  wires  as  possible,  should 
be  a  porcelain  fuse  block.  The  wires  should  then  be 
led  to  a  double-pole  switch.  To  place  this  within 
reach  it  will  probably  be  necessary  to  run  the  wires 
jiart  way  down  the  side  of  the  door  casing  or  the 
side  wall.  In  such  a  case  it  is  better  to  use  two 
pieces  of  molding.  There  are.  however,  some  in- 
spectors who  try  to  prevent  the  use  of  molding. 
If  the   current   is  to   be   paid  for  by   meter,   do   not 


the  ceiling,  and  another  as  near  to  them  as  possible 
on  the  side  w-all,  instead  of  making  one  pair  of 
cleats  answer,  as  is  sometimes  done.  If  a  switch 
is  to  be  placed  on  the  side  wall  in  this  manner,  al- 
ways place  a  pair  of  cleats  not  more  than  six  inches 
from  the  switch,  and  remove  the  switch  base  from 
the  wall  upon  a  pair  of  pony  knobs;  or  if  small 
knobs  are  not  at  hand,  a  good  substitute  can  be 
made  by  breaking  off  to  equal  lengths  the  heads 
of  two  small  tubes. 

Only  use  fuse  blocks  having  a  porcelain  or  mica 
cover,  and  if  it  is  necessary  in  any  case  to  place  a 
fuse  block  on  a  side  wall,  it  should  be  placed  so 
that  it  is  impossible  for  any  of  the  molten  metal 
to  fall  out  unless  the  block  is  inclosed  in  an  asbestos- 
lined  or  other  fireproof  box. 

Never  run  exposed  wires  diagonally  across  a 
ceiling  unless  it  is  to  make  them  conform 
to  a  strip  of  molding  or  some  o'.her  feature  of  the 
ceiling.  It  is  much  better  to  run  them  square,  turn- 
ing all  corners  at  right  angles.  Unless  the  wires 
are  following  the  line  of  ceiling  boards  that  twist. 
aUvays  run  wires  perfectly  straight:  and  even  in 
such  cases  it  is  usually  more  sightly  to  place  the 
cleats  all  in  line.  If  there  is  nothing  else  to  go  by. 
it  is  better  to  line  up  a  row  of  cleats  with  a  piece 
of  cord.  Before  a  wire  is  placed  all  kinks  should 
be  carefully  removed  by  rubbing  with  a  screwdriver 
handle  or  some  such  tool.  With  cleats  it  is  neces- 
sarj'  to  run  both  wires  at  once.  The  wires  should 
be  stretched  perfectly  taut  before  the  cleats  are 
screwed  last.  If  two  men  are  working  together,  it 
is  well  for  one  of  them  to  stretch  the  wires  while 
the  other  screws  the  cleats.  A  single  workman  can 
frequently  fasten  the  wires  at  the  farther  end  and 
ihen  pull  down  on  the  wires  while  screwing  them 
fust,  and  so  get  them  taut.  It  is  also  possible  to 
tighten  a  wire  with  pliers,  using  the  cleat  as  a  lever- 
cge,  but  great  care  must  be  exercised  in  this,  and 
experience  is  necessary  in  order  to  avoid  cutting 
the  wire. 

Cleats  should  be  placed  equally  distant  on  both 
sides  of  and  near  all  rosettes  or  cut-out  blocks. 
Where  a  branch  of  a  circuit  is  tapped  off  by  solder- 
ing the  wires,  a  tube  should  be  slipped  over  the 
branch  wire  that  crosses  the  opposite  leg-  of  the 
circuit.  A  pair  of  cleats  should  be  placed  on  each 
side  of  the  main  circuit  right  against  the  branch 
circuit,  or  a  single  pair  on  the  main  circuit  between 
the  wires  of  the  branch  circuit  may  do.  and  another 
pair  should  be  placed  on  the  branch  circuit  at  the 
end  of  the  protection  tube,  to  keep  it  from  slipping. 
Should  it  be  necessary  to  cross  a  gas  or  other  iron 
pipe,  a  tube  should  be  slipped  over  both  wires  and 
a  pair"  of  cleats  placed  close  against  each  end  of 
the  tube.  It  looks  more  workmanlike  to  plan  where 
all  cleats  must  be  placed,  for  some  such  reason 
as  has  been  noted,  and  then  divide  the  soace  be- 
tween the  necessary  cleats  into  equal  distances, 
never  placing  cleats  more  than  five  or  six  feet  apart. 

Not  over  eight  or  10  lights  of  104  volts  or  six  of 
52  volts  should  be  run  on  the  same  circuit.  If  long 
rows  of  lights  are  to  be  run  over  showcases,  or 
for  some  such  place,  it  may  be  necessary  to  divide 
the  row  into  several  circuits  of  not  over  six. 
eisfht  or  to  lights  each,  and  then  run  a  feeder  line 
of  larger  wire  along  beside  the  row.  tapping  off 
for  each  small  circuit  from  a  fuse  block.  Rosettes 
=;hould  not  be  placed  on  such  feeder  circuits,  but  a 
branch  circuit  should  he  run  to  them. 
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Where  a  corner  is  to  be  turned,  it  looks  neater 
to  place  two  sets  of  cleats  at  right  angles  to  each 
ether,  with  their  inner,  ends  almost  touching.  The 
outer  wire  can  then  be  bent  in  a  graceful  curve  in 
turning  the  corner.  Some  inspectors,  however,  ob- 
ject to  this  short  length  of  wire  which  is  not  pulled 
taut,  and  insist  that  the  two  pairs  of  corner  cleats 
he  placed  parallel  to  each  other,  and  the  bent  wires 
run  along  the  sides  of  the  cleat  after  they  are  fast- 
ened. 

If  it  is  necessar}'  to  go  under  several  beams  the 
wires  should  never  be  jumped  across  from  one  beam 
to  another,  but  run  along  the  ceiling  with  cleats 
close  to  the  beam,  another  pair  of  cleats  should  be 
placed  on  the  side  of  the  beam  near  the  corner  and 
two  more  pairs  on  the  under  side  of  the  beam,  near 
the  corners.  If  it  is  desired  to  jump  from  beam  to 
beam,  a  board  Jive  or  six  inches  wide  can  be  nailed 
across  between  the  beams  and  the  wires  attached  to 
that. 

In  all  kinds  of  work  where  a  wire  is  spliced  a 
Western  Union  joint  should  be  made;  that  is,  the 
ends  of  the  two  wires  should  be  twisted  around  the 
other  wires  in  turns,  coming  close  together,  instead 
of  loose  corkscrew  turns.  In  the  same  manner, 
where  one  wire  is  tapped  off  from  another,  the  turns 
of  the  jointing  wire  should  be  close  together.  In 
both  cases  enough  turns  of  wire  should  be  taken 
to  insure  a  good  contact,  always  taking  at  least  six 
01  seven  turns  of  each  end  when  a  splice  is  made. 
All  such  connections  should  be  soldered;  and  in 
soldering  the  brightened  wires  should  have  enough 
acid  or  salts  applied  so  that  the  solder  will  sweat 
in  well,  and  the  wires  should  be  heated  sufficiently 
to  accomplish  that  purpose.  After  soldering  it  is 
better  to  wipe  off  the  joint  with  waste  or  a  cloth 
to  remove  any  acid  that  may  remain.  A  common 
feature  of  poor  workmanship  is  in  not  using  enough 
tape  in  making  a  joint,  and  in  wadding  on  the  tape 
used  in  an  unsightly  manner.  Enough  tape  should 
be  used  to  give  the  joint  at  least  three  coats  in 
all  places,  and  this  should  be  applied  in  even,  care- 
fully wound  layers,  each  turn  overlapping  the  other, 
care  being  taken  to  cover  all  parts  well  at  the  point 
where  one  wire  is  tapped  off  from  another. 

If  porcelain  knobs  are  to  be  used  instead  of  clea.s, 
the  same  lule  will  apply  to  placing  them  as  to  cleats, 
a  pair  of  knobs  being  placed  wherever  it  would  be 
necessary  to  have  cleats.  The  knobs  should  not 
be  placed  so  close  together  that  the  wires  will  be 
less  than  three  inches  apart.  Knobs  should  not  be 
nailed  up,  but  fastened  with  screws.  A  wire  should 
not  be  attached  to  a  knob  by  looping  it  around  with 
a  half-hitch,  as  many  wiremen  do,  but  should  be 
fastened  with  a  short  piece  of  tie  wire  of  the  same 
size  as  the  conductor  wire,  or  in  some  cases  it  will 
do  to  have  the  tie  wire  a  size  or  two  smaller  than 
■  the  conductor;  but  small  wire  should  never  be 
fastened  with  a  tie  of  larger  wire,  because  by  so 
doing  the  smaller  wire  is  liable  to  be  twisted  and 
stretched  or  broken.  Sometimes  the  conductor 
wires  are  tied  so  that  they  run  along  straight  with 
the  outside  of  the  knob.  It  makes  a  better  looking 
piece  of  work,  however,  to  draw  the  conductor  wire 
around  with  the  tie  wire  so  that  it  comes  to  the 
center  of  the  knob,  but  such  work  requires  more 
care  and  experience  to  prevent  stretching,   twisting 
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Magnetism. 
By  For£e  Bain. 

Magnetism  is  defined  as  "that  branch  of ■  science 
that  treats  of  the  properties  of  a  magnetic   field," 
which  is  just  about  as  indefinite  to  the  practical  mind  ■ 
as  the  definition  of  electricity. 

While  trying  to  impress  a  more  lucid  Idea  of 
these  two  forces  on  the  mind  of  a  steam  engineer 
by  using  the  usual  hydraulic  and  steam  parallel,  in 
the  course  of  the  conversation  he  said  he  could  under- 
stand steam  'because  he  could  see  it."  When  asked. 
What  is  steam?  he  replied  that  "it  is  the  stuff 
that  escapes  from  boiling  water."  If  the  definition 
of  magnetism  were  to  be  changed  to  "Magnetism 
ib  the  stuff  that  escapes  from  a  magnet,"  it  would  be 
fully  as  comprehensive  as  the  present  one. 

The  fundamental  units  of  the  centimeter-gramme- 
second  system  furnish  the  basis  for  the  practical 
units  of  electricity,  such  as  the  volt,  ampere,  ohm, 


MAGNETISM. 

etc.,  with  which  we  are  all  familiar.  There  are  no 
practical  units  of  magnetism,  and  no  instruments 
by  which  magnetism  may  be  measured,  such  as  may 
be  used  in  an  ordinary  machine  repair  shop.  For 
instance,  there  are  no  such  instruments  for  the  meas- 
urement of  magnetism  as  the  voltmeter,  ampere- 
meter, Wheatstone  bridge  and  so  forth.  In  fact, 
we  maj-  compare  the  determination  of  the  mag- 
netic character  of  an  electromagnet  by  the  ampere- 
turn  method  to  the  case  of  the  farmer  who  weighed 
his  hogs  by  balancing  them  against  a  stone  and 
then  guessing  at  the  weight  of  the  stone. 

There  are  a  thousand  and  one  reasons  why  the 
ampere-turn  method  is  entirely  unreliable.  It  is 
clumsy  and  indefinite,  and  if  it  ever  has  been  of  any 
benefit  it  has  seen  its  best  days  of  usefulness.  I 
will  not  try  to  point  out  all  of  its  defects,  being 
content  to  mention  a  few. 

If  all  iron  possessed  the  same  magnetic  permea- 
bility,   then    this    method    of    going    n round    Robin 


FIG     3.       CYCLONE    IN  NIAGARA  REGION. - 

or  breaking  the  conductor  wire.  The  lie  wire 
should  be  fastened  first  with  a  single  turn  on  each 
side  of  the  knob,  then  fully  fastened  upon  the  side 
toward  which  the  wire  is  being  stretched,  after  which 
the  other  side  can  be  fastened.  At  the  same  time,  in 
drawing  the  wire  to  the  center  of  the  knob,  care 
should  be  taken  to  draw  it  taut.  The  turns  of  the 
tie  wires  should  be  taken  close  together,  the  same 
as  in  making  a  splice,  for  if  corkscrew  turns  are 
made  the  danger  of  twisting  off  the  wire  is  increased. 


-HAILSTONES  (ONE-SIXTH  ACTUAL  SIZE). 

Hood's  barn  might  be  tolerated,  but  the  fact  is  that 
the  permeability  and  magnetic  susceptibility  of  iron 
vary  with  every  sample.  This  is  especially  true  with 
cast-iron.  A  sample  bar  may  be  taken  from  a  cast- 
ing to  be  "tested."  The  result  of  the  test  will  by 
no  means  be  a  true  indication  of  the  permeability 
or  character  of  the  entire  casting.  The  magnetic 
qualities  of  the  iron  are  affected  more  or  less,  by 
"chill,"  crystallization,  density,  continuity,  im- 
purity,   cross-sectional    area,    scale,    heat,    vibration 
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and  molecular  structure,  ali  of  which  may  be  varied 
in  casting  from  the  same  heat  and  in  different  parts 
of  the  same  casting. 

When  there  is  manganese  in  cast-iron  lo  the 
extent  of  12  per  cent,  it  cannot  be  magnetized  with 
the  most  powerful  currents  or  electromagnets. 
The  molecular  rigidity,  magnetic  reluctance,  mag- 
netic inertia,  coercive  force,  or  whatever  you  may 
choose  to  call  it,  of  such  iron,  is  loo  great  to  be 
<  vercomc  by  ampere-turns,  and  hence  the  ampcre- 
uirn  theory  would  not  apply  to  a  core  made  of  iron 
<'i  this  quality  any  better  than  it  would  to  a  core 
of  brass. 

Similar  results  follow,  but  lo  a  smaller  degree, 
when  iron  contains  carbon,  phosphorus,  sulphur, 
etc.,  to  exceed  a  certain  small  limit.  The  slightest 
trace  of  antimony  will  entirely  destroy  ihe  mag- 
netic qualities  of  iron  which  contains  it. 

.All  iron  of  commerce  contains  some  of  these  im- 
purities to  some  extent.  It  does  not  run  evenly 
in  the  same  brands  and  there  are  no  two  brands 
that  contain  the  same  combination. 

The  great  variation  in  the  magnetic  susceptibility 
of  iron  accounts  for  a  correspondingly  great  vari- 
ation in  the  capacity  of  dynamos  and  motors  of  the 
same  type  and  size.  Every  constructor  of  such  ma- 
chines has  noticed  the  wide  dift'erence  in  the  speed, 
voltage,  etc.,  of  dynamos  of  the  same  type,  each 
having  the  same  number  of  ampere-turns,  but  one 
having  from  10  to  25  per  cent,  greater  capacity  than 
the  other. 

What  we  need  in  a  shop  where  electrical  appa- 
ratus is  made  and  repaired  is  instruments  which 
will  measure  magnetism  as  accurately  as  our  elec- 
trical instruments  do  in  the  case  of  electricity. 

A  magnetic  unit,  for  instance,  should  equal  the 
product  of  the  ampere  into  the  turns  per  square- 
inch  section  of  pure  iron.  Then,  having  the  ampere 
turns,  we  could  check  the  magnetic  units  indicated 
lor  magnetic  permeability. 

The  writer  has  found  the  old  Ayrton  &  Perry 
spring  voltmeter  to  be  of  assistance  when  used  as 
a  magnetometer.  The  helical  spring  core  will  be 
drawn  down  by  the  magnetic  pull  of  a  dynamo 
pole-piece,  when  the  instrument  is  set  thereon,  and 
the  index  hand  will  indicate  the  comparative  strength 
of  the  two  field  magnets.  Although  it  was  a  crude 
instrument  for  this  purpose,  it  was  of  great  value 
in  the  absence  of  something  better. 

Being  firmly  convinced  that  the  professors  and 
savants  who  are  retained  by  our  many  institutions  of 
learning  have  not  explored  the  magnetic  field  as 
thoroughly  as  the  subject  warrants,  I  am  constramed 
to  oft'er  a  few  suggestions,  such  as  I  have  gleaned 
from  probably  a  superficial  but  practical  oDserva- 
tion  of  the  subject.  These  professional  gentlemen 
have  been  content  to  wander  in  the  forest  of  this 
wonderful  phenomenon,  if  I  may  use  the  figure, 
following  in  the  paths  blazed  by  the  earlier  and  more 
original  investigators.  From  the  many  journeys 
through  these  beaten  tracks  there  has  not  been  any- 
thing of  much  value  dug  up  for  the  benefit  of  the 
practical  worker  tor  many  years. 

The  absolute  units  of  magnetism,  the  dyne,  the 
eig,  etc.,  are  of  very  little  benefit  to  the  practical 
constructor,  operator  or  repairer  of  electrical  ma- 
chinery. They  may  express  the  magnetic  strength, 
potential,  reluctance,  etc.,  and  they  may  be  per- 
fectly understood  by  the  ultra-scientific,  but  the 
practical  man  has  no  use  for  them  unless  he  has 
an  instrument,  and  a  practical  portable  instrument 
at  that,  by  wdiich  he  can  measure  definitely  and 
directly  in  magnetic  terms  the  results  which  he 
wishes  to  determine. 

It  is  probably  safe  to  say  that  90  per  cent,  of  the 
work  done  through  the  agency  of  electricity  is  ac- 
complished by  the  operation  of  some  electromag- 
netic device.  Magnetism  that  produces  these  results 
is  not,  however,  for  the  above  reason,  directly 
measurable  in  definite  magnetic  units. 

Magnetism  is  one  of  the  primary  causes  of  in- 
duction and  is  guessed  at  or  approximated  by  meas- 
urmg  in  practical  terms  the  current  and  effects  that 
produce  it. 

The  hypothetical  theory  that  so  many  lines  of 
force  per  square  inch  at  the  point  of  saturation 
indicate  the  permeability  of  the  magnetic  subject 
is  just  about  as  intelligible  to  the  ordinary  w'orker 
as  if  the  statementwere written  in  Sanskrit.  What  our 
friend  needs  is  an  instrument  like  a  voltmeter,  one 
that  he  can  manipulate  and  with  which  he  can  di- 
rectly measure  the  strength  of  a  magnet;  then  he 
will  have  a  fair  comprehension  of  the  subject. 

Until  this  has  been  done,  the  most  successful  con- 
struction of  electrical  machinery  will  be  confined 
to  those  fortunate  individuals  who  possess  the  larg- 
est faculty  for  guessing. 

It  is  stated  in  the  textbooks  that  magnets  have 
two  poles,  and  that  these  exist  near  the  ends  of  the 
magnet.    There  is  no  exception  given  to  the  rule. 

Let  us  see  what  practical  experience  will  demon- 
strate. First,  we  find  that  the  poles  of  an  ordinary 
horseshoe  magnet  may  be  shoved  around  to  any 
poin,t  desirable.  An  ordinary  horseshoe  magnet  has 
its  poles  located  about  as  indicated  in  the  sketch, 
the  +  mark  indicating  the  south  or  positive  pole 
and  the  —  mark  the  north  or  negative  pole.  The 
textbooks  do  not  say  that  the  +  pole  may  be  moved 
around  to  the  point  marked  A,  leaving  the  former 
-\-  limb  of  the  magnet  entirely  neutral  or  dead,  and 
having  two  distinct  and  well  developed  poles  at  A 
and  at  the  end  marked  — .  Again,  the  textbooks 
do  not  tell  us  that  both  poles  of  the  permanent 
magnet  may  be  moved  up  to  points  marked  —  B 
and  -{-  B,  leaving  the  two  lower  ends  neutral.  And 
then,  again,  they  do  not  mention  the  fact  that  both 
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Oi  the  poles  may  be  moved  down  to  the  extreme 
ends  of  the  magnet,  leaving  the  limbs  above 
almost  entirely  neutral.  Yet  these  strange  transi- 
tions of  the  poles  of  a  steel  magnet  can  be  made 
without  injuring  the  structure  of  the  magnet  or 
without  the  use  of  electricity  as  an  aid. 

I  will  not  burden  this  article  with  an  explana- 
tion of  how  it  may  be  done.  The  m.ethod  may  be 
known  to  others.  It  was  an  individual  discovery, 
however,  and  is  interesting,  if  new. 

in  the  second  place,  the  textbooks  do  not  give 
a  limit  to  the  length  of  a  magnet,  permanent  or  elec- 
tric. Yet  there  is  a  limit;  that  is,  there  is  a  limit 
to  the  length  of  a  simple  magnet  without  developing 
consequent  or  intermediate  poles.  I  have  never 
been  able  to  make  a  magnet  with  only  two  poles, 
longer  than  39  inches. 

Again,  we  may  note  that  there  is  a  very  short 
limit  to  the  distance  to  which  magnetism  may  be 
conducted  by  an  iron  bar  or  rod. 

A  fourth  point  is  that  the  strength  of  a  steel  mag- 
net is  due  as  much  to  the  -manner  in  which  its  mag* 
netism  is  conveyed  or  contributed  to  it  as  to  the 
quality  of  the  material  of  which  the  magnet  is  com- 
posed. 

One  of  the  methods  given  in  the  textbooks  for 
magnetizing  a  piece  of  steel  is  "by  contact  or  by 
touch;"  that  is  to  say,  a  piece  of  steel  to  be  mag- 
netized, is  to  be  brought  into  contact  with  the  poles 
of  a  permanent  or  electromagnet,  and  "touched"' 
several  times.  While  the  piece  of  steel  is  in  actual 
contact  it  is  magnetized  by  conduction;  as  it  is  being 
taken  away  and  has  left  contact  it  is  demagnecized 
by  induction.  Therefore  the  magnetism  retained  by 
the  piece  of  steel  is  the  resultant  or  ditterence  in  the 
contact  effect  and  the  inductive  effect.  In  other 
words,  if  the  contact  effect  be  equal  to  10  and  the 
inductive  effect,  which  is  an  opposite  effect,  be 
equal  to  5,  then  the  piece  of  steel  will  retain  mag- 
netism equal  to  5. 

Now  if  this  piece  of  steel  were  to  be  placed  in  a 
solenoid  and  rapidly  withdrawn,  the  result  would  be 
the  same  as  above,  for  the  reason  that  just  as  the 
end  of  the  steel  passes  the  magnetic  meridian  tht 
solenoid  would  exert  an  influence  on  the  recedmg 
steel  opposite  to  that  which  it  effected  when  the 
receding  end  was  on  the  other  side  of  the  meridian. 
If  the  steel  is  placed  in  the  solenoid  and  left  undis- 
turbed and  the  circuit  closed  and  opened,  the  result 
would  be  unchanged  from  that  noted  above,  for  the 
surging  of  the  current,  producing  self-induction, 
would  produce  a  counter  effect  on  the  piece  of  steel, 
tending  to  demagnetize  it. 

Yet  the  steel  may  be  magnetized  to  its  maximum 
capacity  without  any  of  these  demagnetizing  effects. 

Once  more:  the  retention  of  the  core  of  an  elec- 
tromagnet may  be  varied  to  almost  any  extent.  A 
very  long,  thin  pair  of  electromagnets,  when  the 
coils  are  connected  in  series  and  when  the  coils  are 
surrounded  with  a  closed  circuit,  such  as  a  copper 
cylinder,  are  very  sluggish  in  action,  the  cores  re- 
taining magnetism  for  a  very  perceptible  time  after 
the  circuit  is  broken.  The  same  magnets,  wound 
in  short,  thick  coils  on  a  relatively  short  core,  will 
produce  quicker  magnetic  response.    The  same  coils 


Brussels'  Electric  Railways. 

The  citizens  of  the  Belgian  capital,  according  to 
TEnergie  Electrique,  are  in  high  glee  over  the  fact 
that  they  have  an  electric  road  which  has  neither 
post,  pole  nor  trolley. 

The  street-railway  lines  of  Brussels,  like  those 
in  American  cities,  are  the  result  of  gradual  develop- 
ment. The  first  electrically  operated  routes,  of 
cuurse,  were  of  the  overhead  trolley  variety,  and 
these  to-day  comprise  17,570  meters  of  double  track, 
while  10,400  meters  of  the  conduit-trolley  type  have 
been  added  lately. 

The  main  artery  passes  longitudinally  through  the 
city,  from  the  Depot  Bois  to  the  Depot  Schaerbeck, 
with  short  branches,  the  longest  running  to  the  park. 

The  older  plant  comprises  five  Babcock  &  Wilcox 
boilers,  each  having  235  square  meters  of  heating 
surface.     The  chimney  of  this  batteo'  is  34  meters 


one  side  of  which  goes  to  the  earth  from  the  over- 
head system,  while  the  other  side  leads  to  the  nega- 
tive bus-bar  of  the  sub:erranean  feeder  system. 

Each  panel  of  the  dynamos  is  equipped  with  a 
voltmeter,  an  ammeter,  an  automatic  switch,  a  main 
switch,  a  lamp  switch,  an  exciter-circuit  switch  and 
a  field  switch,  and  each  feeder  panel  has  a  principal 
switch,  an  ammeter,  a  fusible  cut-out  and  an  auto- 
matic protecting  switch. 

The  feeders  for  the  underground  system  have  the 
main  switch  arranged  to  enable  a  quick  reversal  of 
polarity.  Each  feeder  of  the  underground  system 
has  a  single-pole  automatic  breaker  on  one  side 
only.  This  is  arranged  so  that  a  short-circuit  will 
open  and  cut  off  only  a  single  line,  leaving  the  rest 
of  the  system  unharmed.  The  compensation  bal- 
ance is  at  once  changed  automatically,  and  the  af- 
fected portion  of  the  system  is  then  held  off  until 
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high    and  two  meters  in  diameter  at  the  summit. 

Five  compound  tandem  Macintosh  &  Seymour 
engines  of  120  horse  power  at  235  revolutions  are 
belted  to  an  equal  number  of  four-pole  Brown  dy- 
namos of  100  kilowatts  each,  delivering  200  amperes 
at  500  volts.  So  far  the  installation  is  known  as 
the  old  S3'stem.  The  new  equipment  comprises  two 
CorHss-Bonjour  compound-tandem  engines  of  500 
and  1,000  horse  power.  These  machines  are  direct- 
connected  to  two  eight-pole  General  Electric  dy- 
namos of  400  kilowatts. 

The  switchboard  is  of  American  pattern,  and  is 
made  up  of  17  panels,  nine  of  which  correspond  to 
the  nine  engines;  one  is  occupied  by  meters  and 
seven  are  for  the  feeders.  Each  of  the  nine  machines 
may  be  connected  to  either  the  aerial  or  the  under- 
ground systems,  at  will.  These  two  systems  are  of 
necessity  independent,  for  while  one  has  a  metallic 
circuit,  the  other  uses  the  rail  for  a  return  conductor. 

The  connections  between  machines  and  feeders 
arc  made  thus:  All  the  -{-  and  the  compensation 
wires  of  the  dynamos  end  at  two  bipolar  switches, 
each  on  its  individual  machine.  A  series  of  these 
switches   is   brought  to   a   general   -f-  cable  on   one 


FIG.    2.       BRUSSELS    ELECTRIC  RAILWAYS. — DYNAMO  ROOM 


connected  in  parallel  with  equal  ampere-feet  will 
produce  a  magnet  which  will  act  more  quickly 
than  either  of  the  former;  and  now  if  the  yoke  be 
removed  from  the  latter  magnet  the  magnetic  re- 
sponse will  be  instantaneous. 

There  is  much  that  can  be  learned  by  a  careful 
observer  in  the  everyday  practical  application  of 
these  forces,  and  sometimes  one  learns  that  which 
is  already  known  to  others.  If  I  have  done  this  I 
simply  plead  good  intentions  in  my  attempt  to 
interest  the  readers  of  the  Western  Electrician. 


side,  and  from  the  other  to  a  -general  compensation 
cable  for  the  aerial  system.  Similar  connections  are 
made  for  the  subterranean  system. "  This  last  ends  at 
the  feeder  switchboard  of  this  system,  and  the  corre- 
sponding positive  ends  at  the  aerial  feeder  switch- 
board. In  both  cases  the  meter  circuits  are  included. 
The  negative  lines  are  brought  separately  to  a  third 
panel,  which  is  simply  occupied  by  the  necessary 
dynamo  auxiliaries.  The  negative  cable  of  each  dy- 
namo passes  through  an  ammeter,  an  automatic 
switch,  and  is  then  brought  to  a  throw-over  switch. 


the  proper  repairs  are  made,  when  the  compensation 
automatically  restores  the  normal  voltage. 

A  plan  of  introducing  a  liquid  resistance  at  any 
time,  for  the  purpose  of  burning  off  an  interruption 
caused  by  grounding,  is  one  of  the  features  of  the 
system. 

The  trolley  wire  is  divided  into  sections  oi  about 
500  meters,  connected  by  feeder  wires  which  are 
brought  up  through  the  interior  of  the  posts.  Cir- 
cuit switches  are  placed  to  enable  the  cutting  off  of 
any  section  when  necessary. 

The  track  rails  are  supported  by  chairs  of  cast- 
iron  placed  on  a  foundation  of  beton,  of  a  minimum 
thickness  of  16  centimeters,  but  thicker  where  tlie 
nature  of  the  earth  demands.  These  chairs  or  rail 
seats  are  capable  of  resisting  a  pressure  of  20  tons, 
exerted  at  25  millimeters  away  from  the  joint.  Tests 
of  this  nature  failed  to  discover  the  least  failure  of 
the  line.  The  chairs  are  covered  with  asbestos 
soaked  in  boiled  oil,  and  this  is  supplemented  by  a 
coating  of  Chatterton,  by  way  of  still  further  in- 
creasing the  insulation  through  the  conduits. 

The  general  construction  of  the  underground  w^ork 
is  shown  in  the  sectional  view.  A  very  delicate  and 
difficult  point  in  the  matter  of  insulators  was  to  find 
the  proper  material  with  which  to  surround  the 
metal  required  for  strength,  the  expansion  and  con- 
traction of  which  is  liable  to  produce  cracks,  im- 
possible of  detection  by  the  naked  eye,  yet  sufficient 
to  produce  serious  leaks  and  consequent  waste  of 
current.  At  Brussels  the  insulators  are  made  of  a 
combination  of  soft  iron  and  hard  gutta-percha — the 
latter  being  pressed  on  with  great  force,  while  the 
material  is  hot  and  soft.  The  mass  is  then  turned 
down  to  the  proper  shape  and  dimensions,  and  pol- 
ished. They  are  then  tested  in  the  following  man- 
ner: 

The  naked  metal  of  the  insulator  is  connected  with 
one  of  the  secondary  poles  of  a  Rhumkorff  coil  of 
5.000  volts  capacity.  Upon  the  opposite  extremity 
of  the  insulator  a  damp  sponges  is  placed,  and  this 
is  connected  to  the  other  pole.  The  least  defect  in 
the  insulation  is  shown   by  a  shower  of  sparks. 

These  lines  have  now  been  in  operation  for  neaxly 
a  year,  and  have  proved  themselves  excellent  ex- 
amples of  the  much-maligned  underground  electric 
roads.  Rain,  snow  and  storms  of  all  kinds  have 
failed  to  disarrange  or  to  seriously  interfere  with 
their  success. 

A  combination  of  trolley  and  underground  sys- 
tems permits  the  motor  cars  to  be  used  on  either 
surface  or  subterranean  lines,  as  occa.iion  requires. 

To  prevent  accidents,  in  case  the  motorman  neg- 
lects to  raise  his  "plow"  at  the  end  of  the  line, 
an  inclined  plane,  automatically  raises  it  for  him 
before  the  terminal  wall  is  reached. 

The  people  of  Brussels  are  congratulating  them- 
selves, and  taunting  the  Parisians  over  the  fact  that 
the  terrible  menace  to  Americans,  "complet,"  which 
flops  down  at  the  rear  of  every  omnibus,  when  the 
scats  are  all  taken,  and  compels  a  wait  for  the  next 
vehicle,  will  soon  become  a  thing  of  the  past,  for 
the  electric  cars,  more  roomy,  more  rapid  and  more 
frequent,  will  permit  all  to  ride  and  still  leave  room 
for  one  more. 


Electric  Cab  Service  in   Chicago. 

A  sample  electric  cab,  expected  to  be  the  fore- 
runner of  an  extensive  cab  service,  is  now  seen 
on  the  streets  of  Chicago.  It  is  a  regulation 
hansom,  with  a  seat  for  the  driver,  or  operator,  in 
the  rear,  and  another  for  two  passengers  in  front 
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Power  is  obtained  from  44  cells  of  storage  battery 
under  the  driver's  seat.  There  are  two  90-volt  2Mi 
horse  power  motors  on  the  rear  axle,  the  pinion 
of  each  engaging  with  a  driving  gear  on  each  wheel. 
The  motors  arc  iron-clad  but  not  boxed  in.  A 
steering  handle  is  connected  with  the  front  pair  of 
wheels  and  effectual  braking  apparatus  is  provided. 
The  cab  carries  side  lights,  and  as  it  is  handsomely 
finished  and  upholstered  it  presents  a  fine  appear- 
ance. 

An  electric  cabriolet  will  also  be  tested  next 
week.  The  driver's  seat  in  this  cab  is  in  front,  and 
(he  battery  cells  are  divided,  part  under  the  driver's 
seat  and  the  remainder  under  the  passengers'  seat. 
This  vehicle  is  receiving  the  finishing  touches  at  the 
factory  of  the  Fischer  Equipment  company,  where 
the  hansom  was  also  built.  The  vehicles  are  guar- 
anteed to  run  40  miles  on  one  charging  and  are 
geared  to  a  maximum  speed  of  10  miles  an  hour. 
They  have  solid  rubber  tires.  The  charging  station 
!5  at  No. -1 10  Twentieth  street,  where  current  is 
taken  from  the  Edison  circuits,  but  if  the  experi- 
ment is  successful  the  cab  owners  will  at  once  order 
24  additional  cabs  of  each  type  and  maintain  a  plant 
near  the  business  center  of  the  city. 


passing  car,  but  the  current  passed  directly  through 
the  body  by  the  arms.  Masterson  had  no  reason 
to  suspect  the  defective  guy  wire  and  appears  not 
to  have  provided  himself  with  insulating  gloves  or 
other  protection.  Mr.  E.  B.  Elli::ott,  the  city  elec- 
trician, investigated  the  case  and  cunic  to  the  con- 
clusion that  the  man  was  undoubtedly  killed  by  the 
escaping  current  from  the  street-railway  circuit. 


Man  Killed  by  500-voit  Current. 

It  has  been  generally  held  that  an  electromotive 
force  of  500  volts  is  not  high  enough  to  force  suffi- 
cient current  through  the  resistance  of  the  human 
body  to  kill  a  man.  A  few  cases  of  death  from  500- 
voU  shock  have  been  reported,  but  the  attendant 
circumstances  were  usually  such  that  doubts  re- 
mained  whether   electricity   was   the    '^-^le    cnnpp    of 


The  World's  Platinum  Supply. 

Inasmuch  as  Russia  supplies  practically  all  the 
platinum  used  in  the  world,  the  movement  now 
under  way  in  that  country  to  secure  for  the  platinum 
miners  a  better  price  for  their  product  is  one  which 
may  well  excite  the  close  attention  of  the  large 
number  of  manufacturers  in  the  electrical  industries 
to  whom  the  use  of  platinum  is  a  necessity.  One 
would  think,  from  the  high  price  of  and  steady  de- 
mand for  this  metal,  that  the  lot  of  the  platinum 
miner  would  be  an  enviable  one;  but  such,  it  ap- 
pears, is  not  the  case.  The  platinum  trade  of  the 
world  is  really  controlled,  not  by  the  Russian  miners, 
but  by  a'  few  British  and  German  dealers,  who, 
both  in  buying  and  selling,  are  alleged  to  fix  their 
own  prices.  Thus  both  the  producer  and  the  con- 
sumer suffer;  the  middleman  gets  a  very  large  profit. 
It  is  stated  that  the  traders  buy  the  greater  part 
of  the  platinum  in  the  Ural  region  at  a  price  of 
$99.82  a  pound;  the  higher  price  paid  for  a 
smaller  portion  does  not  exceed  $i.'?o  a  pound. 
The  prevailing  price  to-day  for  the  metal  in  London 
is  from  $226  to  $230  a  pound,  and  in  New  York 
from  $230  to  $250  a  pound.  The  difference  is  thought 
t-^   repre'^Jent  more  than  transportation  charges  and 
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death,  especially  as  there  is  a  large  number  of  well- 
authenticated  cases  where  men  have  taken  currents 
of  much  higher  voltages,  even  up  to  2.000  volts,  with 
but  temporary  ill  effects.  The  nature  and  length  of 
the  contact,  the  direction  of  the  path  of  the  current 
through  the  body  and  the  general  vitality. of  the 
subject  have  so  much  to  do  with  the  fatality  of 
electric  shock  that  the  circumstances  of  each  case 
must  be  carefully  examined  before  it  can  be  fairly 
compared  with  any  other.  Such  examination  has 
shown  that  deaths  solely  due  to  500-volt  currents 
of  electricity  are  extremely  rare.  However,  one  oc- 
curred last  week  in  Chicago,  about  which  there 
seems  to  be  no  doubt. 

Frank  Masterson,  33  years  old  and  unmarried,  a 
lineman  of  the  Chicago  Telephone  company,  was 
at  work  on  the  forenoon  of  September  29th  on 
Western  avenue  near  Jackson  boulevard.  He  was 
on  a  pole  engaged  in  taking  down  a  number  of  tele- 
phone and  fire-alarm  wires  which  were  to  be  placed 
underground.  An  overhead-trolley  railway  runs 
through  Western  avenue  at  this  point.  The  trolley 
wires  are  protected  by  guard  wires,  and,  through 
some  carelessness,  one  of  the  guy  wires  at  the  cor- 
ner, supporting  a  guard  wire,  had  become  slackened 
just  enough  to  permit  a  passing  trolley  with  an 
unusually  strong  spring  to  force  the  trolley  wire 
high  enough  to  make  contact  with  the  guy  wire. 
Not  every  passing  car  forced  the  trolley  wire  high 
enough  to  make  the  contact;  the  accidental  con- 
nection was  only  made  occasionally.  But  it  hap- 
pened that  Masterson,  standing  on  one  cross-arm 
and  leaning  out  over  another,  was  manipulating  the 
wires  with'both  hands  just  at  the  time  a  passing  car 
shoved  the  trolley  wire  up  to  the  guy  wire,  with 
which  the  telephone  wires  were  then  in  contact  in 
the  lowering  process.  The  unfortunate  man  made 
no  outcry  when  the  current  passed  through  his 
body,  but  he  was  dead  when  taken  down  a  few 
minutes  later  by  some  passers-by  who  noticed  the 
limp  body.  He  was  not  badlv  burned.  The  con- 
tact could  only  h?ve  been  of  slight  duration,  during 
the   instant  the   wire   was   pressed   upward   by   the 


a  fair  profit.  The  miners  claim  that  they  are  help- 
less in  the  hands  of  the  foreign  dealers,  and  they 
have  appealed  to  the  Russian  government  for  as- 
sistance, which  has  been  promised.  The  government 
r.grees  to  extend  thenecessary  credit  to  the  miners 
and  to  sanction  and  help  their  movement.  This  is 
an  important  decision.  Whether  it  will  enhance 
the  price  of  platinum  or  merely  destroy  the  power 
of  the  middlemen  remains  to  be  seen.  At  any  rate, 
there  is  no  reason  to  hope  that  the  American  manu- . 
facturer  will  get  his  platinum  any  cheaper. 

The  situation  is  set  forth  in  detail  in  the  Torgovo 
Promishlennaia  Gazeta  (Gazette  for  Trade  and  Man- 
ufactures) of  August  23d,  in  an  article  signed  by 
N.  P.  Steinfeldt  of  Ekatermburg,  a  city  on  the  east- 
ern side  of  the  Ural  Mountain  range,  in  Asiatic 
Russia.  This  article  has  been  translated  for  the 
Western  Electrician,  and  is  given  herewith.  It  may 
be  noted  that  a  pood  is  a  weight  equivalent  to 
36.113  pounds  avoirdupois  and  that  a  ruble  is  val- 
ued at  51^  cents  in  American  currency. 


Russia,  producing  more  than  94  per  cent,  of  all 
ihe  platinum  mined  on  the  globe,  ■  should  have  a 
monopoly  of  this  mining  industry.  One  would 
think  that  such  an  exceptionally  favorable  position 
should  yield  great  advantages  to  the  small  group 
of  platinum  miners  of  the  Ural,  which  is  the  only 
place  where  platinum  is  found  in  a  considerable 
quantity.  In  reality  the  situation  is  entirely  dif- 
ferent; the  monopoly  is  in  the  hands  of  a  few  for- 
eign firms  with  offices  in  London  and  Hamburg 
and  agents  in  Russia,  who  buy  up  all  the  crude 
platinum  of  the  Ural  at  their  own  prices  (on  the 
average  up  to  400  poods,  for  the  sum  of  3,500,000 
rubles)  and  then  put  it  on  the  market  in  the  form , 
oi  manufactures,  acquiring  profits  from  60  to  300 
per  cent,  on  the  invested  capital. 

At  present  the  price  for  crude  platinum  is  from 
9.000  to  10,000  rubles  a  pood,  while  manufactures 
of  it  are  sold  at  from  16.000  to  24,000  rubles  a 
pood.  In  Russia  there  is  almost  no  manufac- 
turing of  paltinum,  and  therefore  all  the  difference 


in  the  price  between  the  crude  platinum  and  its 
manufactures  goes  entirely  to  the  dealer.  The  rea- 
for  the  existing  order  of  things  in  this  industry  may 
be  found  by  a  glance  at  its  history. 

Only  nine  years  ago  the  standard  price  for  plati- 
num was  so  low  that  its  mining  could  be  done  only 
in  a  primitive  manner,  as  it  did  not  pay  to  apply 
any  improvements.  The  mining  was  only  possible 
from  the  fact  that  the  Ural  platinum  is  so  deposited 
that  to  secure  it  does  not  require  any  special  tech- 
nical appliances,  large  investment  of  capital  or 
skilled  labor.  Thtrcfore  platinum  was  mined  only 
by  people  of  small  means,  who  were  satisfied  with 
i;mall  profits.  None  of  the  miners  had  much  capital, 
and  the  whole  transaction  was  done  entirely  on 
credit  and  in  a  simple  and  primitive  manner. 

At  this  time  the  foreign  demand  for  this  precious 
metal  began  to  increase;  the  price  went  up,  and 
people  commenced  to  look  upon  platinum  with  in- 
terest. This  was  precisely  the  time  when  the  for- 
eign firms  began  their  work.  The  representatives 
cf  these  firms  took  advantage  of  the  unfortunate 
position  of  the  platinum  miners  and  advanced  them 
the  needed  capital,  with  the  stipulation  that  the 
miners  should  sell  to  them  exclusively  their  entire 
output  of  the  metal  for  a  number  of  years.  When 
this  one-sided  contract  was  agreed  upon  platinum 
\vas  quoted  at  7,000  rubles  a  pood.  At  present  the 
price  is,  say,  9.000  rubles,  but  the  platinum  miner, 
who  is  still  under  the  obligation  recited  (it  has  five 
or  six  years  to  run),  receives  from  the  foreign  con- 
tractor only  the  7.000  rubles,  and  must  pay  the  in- 
terest on  the  borrowed  money  beside.  Thus  the 
foreign  purchaser  has  all  the  benefit  from  the  ad- 
vance in  the  price. 

There  is  no  chance  for  the  platinum  miner  who 
was  compelled  to  contract  under  such  conditions  to 
escape  his  serfdom.  Seven  thousand  rubles  will  ordi- 
narily cover  the  mining  expenses,  leaving  a  small 
profit,  but  often  the  result  is  not  so  favorable,  and 
the  miner  is  compelled  to  put  himself  under  new 
obligations.  Under  such  circumstances,  all  real 
progress  in  the  platinum-mining  industry  is  pre- 
cluded. These  circumstances  make  it  impossible 
for  the  platinum  miner  to  think  of  erecting  a  plant 
lor  the  manufacture  of  the  metal  or  even  to  stop 
mining  with  the  idea  of  securing  better  prices.  It 
is  the  picture  of  a  squirrel  in  a  cage. 

Most  of  the  platinum  miners  of  the  Ural  are  suf- 
fering from  this  state  of  affairs.  The  few  lucky  ones, 
who  have  managed  to  escape  the  nets  of  the  for- 
eign contractors,  have  not  become  strong  enough 
to  fight  successfully)  the  rich  foreign  firms.  In 
general,  the  state  of  the  platinum-mining  industry 
is  as  if  it  were  started  only  yesterday. 

A  careful  consideration  of  these  facts  has  led  the 
Gold  and  Platinum  Miners'  Assembly  of  the  Ural 
to  apply  to  the  government  for  assistance  in  the  en- 
deavor to  improve  the  miners'  situation  and  to  free 
them  from  the  fatal  burdens  enumerated.  For  this 
purpose,  the  erection  of  a  government  factory  for 
refining  and  manufacturing  and  the  extension  of 
credit  by  the  government  were  proposed.  Not  long 
ago  these  propositions  were  taken  into  consideration 
by  a  special  government  commission  at  the  Depart- 
ment for  Mining,  which  is  in  charge  of  the  Ministry 
of  Finance.  The  commission  rejected  the  first 
proposition^that  for  the  erection  of  a  factory  by  the 
government — arguing  that  such  an  undertaking 
would  involve  rather  large  expense  upon  the  Treas- 
ury, while  there  was  no  guarantee  that  such  a  factory 
would  be  a  success.  Concerning  the  question  of 
establishing  credit  and  financial  assistance  for  the 
platinum  miners,  the  Department  for  Mining  ex- 
pressed its  full  concurrence  in  the  project  of  organ- 
i::ing  a  syndicate  of  the  platinum  miners,  under  the 
auspices  and  assistance  of  the  government.  It 
promised  to  encourage  the  movement  bv  granting 
the  necessary  credit  and  other  help  which  would 
be  necessary  to  success. 

Fqr  the  purpose  of  working  out  a  definite  plan 
for  the  organization  of  a  syndicate  of  platinum 
miners  of  the  Ural,  a  joint  commission  of  repre- 
sf-ntatives  of  the  Platinum  Miners'  Assembly,  the 
Ministry  of  Finance  and  the  Ministrv  of  Agri- 
culture will  meet  in  St.  Petersburg.  The  news  of 
this  decision  of  the  Department  for  Mining  caused 
great  enthusiasm  in  the  Ural. 


English  Electrical  Engineer. 

The  other  day  we  happened  to  be  on  board  ship 
with  a  number  of  well-known  engineers  as  well  as 
a  general  cargo  of  passengers.  One  of  the  general 
cargo  let  everyone  around  him  know  that  he  was 
an  electrical  engineer.  We  have  in  our  time  met 
many  electrical  engineers,  but  had  never  pre- 
viously seen,  to  our  knowledge,  this  particular  soeci- 
men.  nor  do  we  ever  wish  to  see  him  again.  Some 
of  the  engineers  aboard  were  closely  connected  with 
electrical  undertakings,  and  naturally  questions  were 
asked — and  answered  by  the  specimen.  Now,  prac- 
tical men  always  harp  on  the  question  of  cost,  so 
it  was  news  to  some  of  us  to  hear  the  specimen 
emphatically  assert  and  reiterate  again  and  again 
that  the  total  cost  of  generation  per  unit  could  not 
be  much  less  than  6d.  Under  exceptional  circum- 
stances it  might  be  reduced  to  4d.  The  moral  is 
this — do  not  talk  with  strangers  on  subjects  you 
know  very  little  about.  As  one  gentleman  remarked. 
"I  knew  a  good  deal  more  than  he  imagined,  and 
so  could  not  believe  anything  he  said."  The  best 
of  it  was  the  specimen  quoted  chapter  and  verse 
for  his  statements,  and  the  singularity  of  his  proofs 
was  that  they  always  concerned  installations  by 
"Lord  This"  and  "Sir  Somebody"  that. — London 
Electrical  Engineer. 
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Gradually  the  electrical  wires  of  Chicago  are 
going  underground,  not  only  in  the  central  busi-.- 
ness  district,  where  the  rule  has  been  enforced  for 
several  years,  but  in  the  outlying  districts  as  well. 
The  mayor  has  lately  decided  that  whenever  a 
street  is  improved  by  a  high-grade  pavement  de- 
signed to  be  permanent  for  a  long  term  of  years,  as 
asphalt,  for  instance,  all  the  electrical  wires  along 
the  street,  in  the  district  so  paved,  must  first  be 
placed  in  underground  conduits,  so  that  the  pave- 
ment need  not  be  disturbed  for  that  purpose  at  a 
later  date.  This  regulation  is  made  to  do  justice  to 
the  efforts  of  the  taxpayers  to  improve  and  beautify 
the  city,  and  the  electrical  corporations  will  doubt- 
less cheerfully  comply  with  it,  as  it  enables  them  to 
perform  a  task  that  lies  inevitably  before  them  by 
easy  stages,  as  street  improvements  progress.  The 
new  rule  applies  to  all  parts  of  the  city. 


Riding  on  platforms  of  electric  cars  has  proven 
a  prolific  source  of  litigation,  and  conflicting  deci- 
sions have  been  handed  down.  The  last  pronounce- 
ment is  by  the  Supreme  Judicial  Court  of  Maine  in 
the  case  of  Watson  against  the  Portland  and  Cape 
Elizabeth  Railway  company.  The  court  holds  that 
it  cannot  be  said,  as  a  matter  of  law,  that  a  person 
\vJio  sustains  injury  while  riding  upon  the  platform 
of  an  electric  car  is,  merely  from  that  fact,  guilty 
of  contributory  negligence  which  wall  prevent  his 
recovery  of  damages  in  an  action  against  the  carrier; 
but  a  passenger  who  rides  on  the  platform  of  a 
car,  the  court  adds,  necessarily  takes  upon  himself 
the  duty  of  looking  out  for  and  protecting  himself 
against  the  usual  and  obvious  perils  attendant  upon 
his  position,  such  as,  for  instance,  the  danger  of 
being  thrown  from  the  platform  by  the  jolting  or 
swaying  of  the  car.  The  New  York  courts  have 
held,  on  the  other  hand,  that  when  a  railway  com- 
pany accepts  fare  from  a  passenger  riding  on  the 
steps  of  a  car,  it  must  protect  him.  and  that  the 
company  is  liable  for  any  injury  he  may  sustain 
through  the  jolting  of  the  car  or  turning  of  curves. 
In  one  case,  where  the  platform  was  covered  with 
ice.  it  was  shown  that  the  conductor  had  warned 
the  passenger  of  the  danger,  but  the  court  held  that 
this  did  not  relieve  the  corporation  of  liability. 


That  electric-railwaj'  manager  who  stints  his  pas- 
sengers in  the  use  of  current  for  lighting  in  the 
afternoon  or  evening  is  exercising  an  unwise  econ- 
omy. Especially  in  the  long  hauls  in  the  early  even- 
ing at  this  time  of  the  year,  the  conductors  or  guards 
should  be  instructed  not  to  wait  until  the  last  pos- 
sible moment  to  illuminate  the  interior  of  the  cars 
by  closing  the  lighting  switch.  Whatever  the  ocu- 
lists may  say  about  the  evil  effects  of  the  practice, 
home-going  men.  and  women,  too,  continue  to  read 
the  afternoon  papers  on  the  cars.  But  in  some 
cases  the  lamps  are  not  promptly  lighted  as  the  dusk 
deepens,  and  the  passenger,  straining  his  eves  at  the 
printed  page  with  increasing  discomfort  and  irriga- 
tion, finally  gives  up  the  attempt  to  read  in  despair. 
He  makes  a  mental  note  that  l^e  will  patronize  the 
line  as  little  as  possible,  and  his  resentment  is  not 
perceptibly  abated  when  the  light  is  turned  on  15  or 
20  minutes — perhaps  half  an  hour  even — after  it 
should  have  been. 

Then.  too.  aside  from  the  question  of  reading,  a 
brilliantly  lighted  interior  adds  greatly  to  the  cheer- 
fulness and  attractiveness  of  a  car  and  serves  as  a 
most  efTective  advertisement  along  the  line.  The 
fault  is  not  so  noticeable,  perhaps,  on  the  surface 
cars — speaking  of  Chicago  particdarly — as  on  some 
of  the  elevated  electric  railway's.  There  is  no  doubt 
that  the  slight  extra  expenditure  of  monev  a"d  effort 
necessary  to  insure  well  and  promptly  lighted  cars 
will  paj'  for  itself  many  times  over. 


An  attempt  has  been  made  by  the  promoters  of 
acetylene  projects  to  revive  interest  in  the  subject, 
and  one  of  the  plans  adopted  provides  for  the  illumi- 
nation of  the  streets  of  a  small  Indiana  town.  The 
nature  of  this  undertaking  was  exolained  in  the  last 
issue  of  the  Western  Electrician.  This  ?nd  similar  ef- 
efForts  elsewhere  have  led  a  subscriber  at  Deadwood, 
S.  D..  to  ask  for  information  upon  the  present  devel- 
opment of  apparatus  employed  in  the  manufacture, 
use  and  regulation  of  acetylene  gas.  Like  many  other 
owners  of  small  electric-lighHng  properties,  he  is  ap- 
prehensive that  the  new  illuminant  mav  seriously 
affect  the  value  of  his  plant.  Eor  his  information 
and  for  the  enlightenment  of  others  similarlv  situ- 
ated, it  may  be  said  that  there  is  no  apparent  danger 
to  the  electric-lighting  industry  of  the  country  from 
acetjdene.  At  the  present  time  the  patent  situation 
is  hoplessly  involved,  and  there  is  no  immediate 
prospect  of  settlement.  Another  condition  that 
confronts  promoters  of  acetylene  projects  is  the 
method  that  has  been  employed  in  financing  the 
scheme.  The  "parent  company"  has  made  wise  pro- 
vision against  the  future;  territorial  rights  have  been 
disposed  of  at  fabulous  prices,  and  the  local  com- 
panies have  been  saddled  with  a  financial  burden 
at  the  outset  far  beyond  their  ability.  Practically 
nothing  has  been  done  toward  developing  and  per- 
fecting the  apparatus  employed,  and  frequent  ex- 
plosions have  demonstrated  the  unreliability  of  the 
means  of  regulation  now  used. 

In  view  of  the  numerous  accidents,  involving  loss 
of  life  and  destruction  of  property,  an  investigation 


of  the  subject  was  instituted  some  time  ago,  and  so 
grave  were  the  conditions  disclosed  by  this  examina- 
tion that  the  National  Board  of  Fire  Underwriters 
engaged  Professor  Henry  Morton  of  the  Stevens 
Institute  of  Technology  to  conduct  experiments  on 
the  subject  along  scientific  lines.  This  examination 
has  been  completed  and  the  result  has  been  em- 
bodied in  the  rules  adopted  by  the  National  Board 
governing  the  use  of  acetylene.  The  restrictions 
imposed  by  the  new  rules  are  quite  severe,  as  com- 
pared with  the  former  methods,  but  they  are  not 
burdensome.  Danger  attending  the  presence  of 
acetylene  is  recognized  and  provided  for  by  directing 
that  "the  generating  and  gas-holding  apparatus, 
when  installed  for  lighting  buildings  in  the  closely 
built-up  portions  of  towns  and  cities,  must  be  situ- 
ated in  an  outside,  fireproof  and  well-ventilated 
building."  Another  important  provision  is  that  "no 
artificial  light  shall  be  used  inside  of  the  building 
in  which  the  gas  is  generated,  and  no  heat  except 
steam."  It  is  also  declared  that  "the  storage  of 
liquid  acetylene  in  any  building,  or  the  use  of  liquid 
acetylene  gas,  should  be  absolutely  prohibited." 
Heretofore  the  claim  has  been  made  that  an  installa- 
tion of  this  kind  did  not  require  the  services  of 
trained  attendants,  but  the  National  Board  de- 
clares that  "all  generating  apparatus  should  be  in 
charge  of  persons  properly  instructed  in  their  man- 
agement." 

The  form  and  material  adopted  for  generators  and 
gas-holders  are  carefully  considered,  and  stringent 
rules  governing  these  features  will  be  enforced. 
Aside  from,  the  question  of  fire  risk  the  report  sug- 
gests many  restrictions  in  the  interest  of  safety.  It 
points  out  that  "bicycle  and  other  portable  lamps, 
in  which  acetylene  gas  is  generated  and  supplied 
direct  to  burners,  should  not  be  approved  until  such 
lamps  are  so  constructed  that  they  will  cease  to  gen- 
eiate  gas  immediately  upon  the  extinguishment  of 
the  flame." 

The  result  of  this  investigation  and  the  strict  en- 
forcement of  the  rules  of  the  insurance  interests 
cannot  fail  to  exert  a  beneficial  influence,  as  they 
will  effectually  restrain  any  tendenc}'-  to  introduce  and 
use  acetylene  in  a  reckless  maimer.  If  the  promoters 
of  acetylene  enterprises  will  show  a  disposition  to 
co-operate  with  the  National  Board  of  Fire  Under- 
writers they  will  do  much  toward  restoring  public 
confidence,  and  while  the  development  may  be  more 
conservative  the  growth  will  certainly  be  more  sub- 
stantial. There  is  an  excellent  field  for  all  forms 
of  artificial  illumination  that  combine  the  essential 
features  of  efficiency,  econonn'-,  safety  and  reliability. 
At  present  acetylene  is  deficient,  and  the  serious  ob- 
jections against  it  must  be  overcome  before  it  can 
be  introduced  into  general  use. 


A  short  but  very  important  electric  railway  has 
been  completed  between  Waterloo  and  the  city  of 
London.  At  the  formal  opening  of  this  road  the 
Duke  of  Cambridge  made  the  trip  from  Waterloo 
to  the  city  and  return  in  lo  minutes,  and  in  com- 
menting upon  this  achievement  he  recalled  the  fact 
that  60  j^ears  ago  he  was  present  at  the  opening  of 
London  bridge  by  King  William  IV.  When  the 
procession  crossed  the  river  in  the  state  barges  on 
that  occasion  the  possibility  of  the  present  enter- 
prise was  not  dreamed  of;  in  fact,  if  anyone  had 
intimated  that  in  60  years  he  would  be  able  to 
cross  beneath  the  water  the  world  would  have  con- 
sidered the  prophet  a  fit  candidate  for  a  lunatic 
asylum.  The  new  line  connects  the  Waterloo  ter- 
minus of  the  Southwestern  railway  with  the  Man- 
sion House  and  Bank  of  England,  and  will  eventu- 
ally terminate  at  the  London  Central  railway.  The 
total  length  of  the  line  is  three  kilometers.  Trains 
run  every  five  minutes,  and  the  trip  requires  only 
five  minutes.  There  are  two  steel  Greathead  tun- 
nels, but  a  departure  has  been  made  in  the  method 
of  applying  power.  There  are  no  locomotives. 
The  trains  consist  of  four  carriages,  and  each  car- 
riage has  a  motor,  making  four  motors  on  every 
train.  The  maximum  speed  is  38  kilometers  per 
hour. 

Each  train  has  a  capacity  for  200  passengers. 
Assuming  that  there  is  an  average  of  half  that 
number  during  iS  hours  a  day,  with  a  .five-minute 
trip,  the  total  number  of  passengers  would  be  in 
the  neighborhood  of  16,000,000.  The  earning  ca- 
pacity of  the  road  under  these  conditions  would  be 
$500,000  a  day. 
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Electrical  Industry  in  India. 

In  the  case  of  the  electric  telegraph  in  India  the 
mterests  of  the  government  are  intimately  bound  up 
with  those  of  the  general  public,  and  the  former  has 
the  entire  control  of  the  department.  A  large  staff 
of  specialists  trained  for  the  purpose  is  maintarried 
by  the  government,  which  has  brought  the  depart- 
ment into  a  high  state  of  proficiency.  The  difTi- 
cuUies  the  department  has  to  contend  with  in  laying 
down  lines  through  forest  and  jungle  arc  very  great 
in  some  instances,  while  constant  watchfulness  is 
necessary  for  maintenance  as,  for  example,  in  the 
telegraph  line  from  Srinagar,  in  Cashmere,  to  Gilgit, 
owing  to  changes  in  temperature  and  other  causes 
of  a  local  nature. 

There  can  now  be  no  doubt  of  the  popularity  of 
the  telephone  in  India,  altliough  it  is  at  present 
confined  to  the  larger  cities,  and  is  intended  for  local 
convenience  only.  More  recently,  however,  experi- 
ments have  been  made,  so  that  the  limits  of  a  single 
city  have  been  exceeded,  and  a  long  line  of  tele- 
phone has  latterly  been  experimented  with  between 
Calcutta  and  Xagpore.  Some  further  long-distance 
experiments  have  also  been  performed  between 
Colombo  and  Trincomalee,  a  distance  of  220  miles, 
and  the  preliminary  trials  have  been  so  far  so  suc- 
cessful that  It  is  hoped  the  project  will  assume  a 
practical  shape.  The  use  of  the  telephone  has  so  far 
been  confined  to  the  conveyance  of  mercantile  and 
domestic  messages  and  for  police  and  fire-brigade 
use. 

The  electric  transmission  of  power  has  not  hith- 
erto found  a  suitable  application  in  India.  The  ex- 
isting arrangements  can  be  regarded  as  no  more 
than  toy'installations,  such  as  that  of  the  Alaneckjee 
Petit  Manufacturing  company's  cotton  mills,  Bom- 
bay, where  a  dynamo  furnishes  current  to  two 
motors  in  parallel,  at  a  distance  of  about  200  and 
400  feet,  respectively.  The  latter  operate  the  feed 
parts  of  all  the  exhaust  openers  and  the  hoist  for 
cotton  bales  in  the  mills. 

Much  better  progress  is  noticeable  in  the  section 
of  electric  lighting,  .and  installations  exist  all  over 
the  country,  without  being  confined,  as  in  the  case 
of  the  telephone,  to  the  principal  cities  only.  Both 
arc  and  incandescent  lamps  are  used,  while  the 
jablochkoff  candles  find  a  limited  application,  as  in 
the  Reay  Paper  Mills  at  Pootna.  The  latter,  on  ac- 
count of  their  great  simplicity,  deserve  to  be  more 
largely  employed  in  Idia,  and  the  result  of  the 
trials  so  far  is  very  encouraging.  The  more  com- 
plicated mechanism  of  arc  lamps  and  the  great  diffi- 
culty of  repairing  or  replacing  them  or  their  parts 
render  this  class  of  lamps  less  suitable  for  present 
use  in  India.  Installations  of  all  sizes  exist,  al- 
though the  largest  of  these  cannot  be  said  to  be 
worth  more  than  50,000  rupees  (about  $12,000). 
Another  installation,  which  may  be  regarded  as  one 
of  the  smallest,  consists  of  a  few  incandescent  lamps 
used  in  a  cotton  mill  in  the  Bombay  Presidency 
during  the  daytime  for  an  insufficiently  lighted  room. 
An  inverse  ratio  may  be  said  to  exist  between  the 
use  of  the  telephone  and  the  electric  light  between 
country  towns  and  cities.  Some  of  the  largest  of 
the  installation  of  light  exist  in  the  former  in  the 
palaces  of  native  chiefs  and  their  surroundings.  In 
the  Bengal  Presidency  the  native  nobility  has  hith- 
erto patronized  the  electric  light  more  than  the 
w'ealthy  European  firms,  the  railway  companies,  and 
the  like,  of  whom  there  are  not  a  few^  in  that  part 
of  the  country.  There  is  not  a  single  European 
residence  in  Calcutta  furnished  with  the  electric 
light.  It  is  surprising,  taking  into  consideration 
the  advance  in  commercial  enterprise,  characteristic 
01  the  Presidency  towns,  the  large  number  of  ma- 
jestic buildings,  etc.,  how  few  installations  exist  in 
these  places.     They  are  decidedly  behind  the  times. 

There  is  a  sufficiently  large  number  of  electrical 
engineers  in  India,  mostly  located  in  Bombay.  Cal- 
cutta and  Madras,  to  do  all  the  work  that  is  to  be 
had.  The  principal  European  firms  have  estab- 
lished agencies  in  India,  and  their  number  is  in- 
creasing. In  Calcutta  and  Bombay  the  firms  of 
Crompton  &  Co..  Siemens  Bros.  &  Co.,  the  India- 
rubber,  Guttapercha  and  Telegraph  Works  com- 
pany, Lang,  \\"harton.  Downs  &  Co.,  the  Oriental 
Telephone  company,  Mavor  &  Coulson,  etc.,  are  rep- 
resented by  agents.  In  Bombay,  Messrs.  Nowrosjee 
Wadia  &  Sons  hold  the  agency  of  Messrs.  J.  H. 
Hall  &  Co.  of  Oldham,  and  of  the  Electric  Storage 
company.  London.  The  Silvertown  India-rubber. 
Guf.apercha  and  Telegraph  Works  company  and 
several  other  English  and  continental  electrical 
firms  are  also  locally  represented.  H.  C.  G. 


Cheaper  Telephone  Service. 

[From  the  Chicago  Record. 1 

The  letter  of  Mr.  James  Langland,   written   from 
Christiania.    Norway,    published    in    the    Record    of 
Saturday,  serves  to  call  attention  to  an  abuse  that 
-  ought  to  be  the  subject  of  extensive  and  persistent 
agi'ation  in  this  country.     Street-raihvay  and  light- 
ing corporations  are  coming  to  be  objects  of  close 
public  scrutiny,  but  telephone  companies,  that  are 
even  more  exorbitant  in  their  charges,  are  allowed 
to  proceed  in  their  course  without  much  opposition. 
Public  attention  has  not  yet  been  strongly  directed 
toward  them.     When  it  is  there  must  be   such  re- 
forms as  will  make  the  telephone  of  far  greater  use 
to  the  community  by  placing  it  within   reach   of  a 
much  larger  proportion  of  the  people. 
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Concerning  the  telephone  system  in  Christiania 
Mr.   Langland  writes; 

"One  thing  which  invariably  attracts  the  attention- 
of  the  casual  visitor  to  this  city  is  the  widespread 
use  of  the  telephone  system.  Everybody  telephones. 
It  is  the  one  means  of  communication  which  is  uni- 
versally employed.  One  does  not  have  to  go  far 
to  find  the  reason;  it  is  simply  that  the  system  here 
is  as  cheap  as  it  is  perfect.  The  rental  of  a  tele- 
phone is  only  $20  a  >ear,  instead  of  the  almost  pro- 
hibitive sum  charged  in  most  of  the  cities  of  the 
United  States.  There  are  booths  in  the  streets 
where  there  are  public  telephones  which  may  be 
used  for  2V2  cents.  The  government  has  charge  of 
the  telephone  lines,  and,  of  course,  does  not  seek 
to  make  a  profit  out  of  them,  hence  the  chcapnes^ 
of  the  service.  Its  excellence  is  due  to  the  same 
cause.  The  employes  at  the  "central"'  are  prompt, 
obliging  and  couiteous,  and  consequently  are  not 
the  propagators  of  profanity,  as  is  the  case  with 
some  of  their  confreres  in  other  parts  of  the  world. 
Long-distance  telephones  unite  the  capital  wiih  most 
of  the  other  cities  in  Norw-ay,  and  the  system  is 
being  extended  in  all  directions.  This  service  is 
also     '  eap  and   effective." 

The  charge  fo*"  telephone  service  in  Chicago  is 
$125  a  year  for  business  places  and  $100  for  resi- 
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and  quality  of  service.  If  that  does  not  produce 
satisfactory  results  the  telephone  business  will  have 
10  be  taken  over  by  the  Postoffice  Department,  as 
it   is  in   Norway. 

It  is  high  time  that  steps  were  taken  to  force  a 
reduction  of  the  enormous  telephone  charges  that 
prevail  in  Chicago,  as  in  most  other  American  cities. 


How   to   Make   Aluminum  Bronze  Bear- 
ings. 
.  Bv  L   F.  Besel. 

I  will  attempt  to  explain  briefly  how  I  secured 
some  bearings  with  aluminum  bronze  (12  per  cent, 
alloy).  I  made  a  number  of  castings  by  "feeding" 
the  metal  with  a  rammer,  as  shown  by  Fig.  i. 
The  crown  of  the  model  comes  in  the  cope,  and  I 
remove  the  latter  when  the  metal  is  still  soft  and  set 
down  any  uneven  places,  using  a  smooth-butt  ram- 
mer for  the  purpose.  I  use  sand  as  dry  as  possible, 
and  ram  firmly,  swabbing  as  lightly  as  possible,  and 
pour  the  metal  at  low  heat  for  journal  boxes.  If 
the  casting  "skins"  and  bubbles  from  Beneath  the 
film,  your  sand  is  damp  or  your  metal  not  in  good 
condition  to  flow. 

Fig.  2  shows  a  way  to  cast  sleeves  for  small  bear- 
ings.   The  mold  A  is  made  of  brass  an^  is  airtight. 
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Fig.  4.     Casting  Aluminum  Bronze  Shells. 


Fi*^.    cl     Casting  in  an  Absolute  Vacuum, 


Fig.  5.     Heat  Test. 
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dences.  On  this  basis  there  is  an  enormous  profit 
in  operating  a  telephone  system.  The  charge  could 
be  reduced  very  much  and  still  leave  a  reasonable 
profit.  The  telephone  is  one  of  the  instruments  of 
civilization  that  ought  to  be  placed  at  the  service 
of  the  people  just  as  much  as  possible,  and  no  com- 
munity is  thoroughly  progressive  in  which  those 
in  control  of  this  means  of  communication  are  al- 
lowed to  restrict  its  use,  to  the  detriment  of  the 
public,  by  keeping  the  price  for  service  so  unneces- 
sarily high  that  only  the  few  can  afford  telephones. 

Efforts  have  been  made  in  many  American  mu- 
nicipalities, generally  the  smaller  ones,  to  combat 
the  evil  of  high  telephone  charges.  Detroit  is  one 
of  the  few  larger  cities  in  which  this  has  been  at- 
tempted. There  an  independent  exchange  was  or- 
ganized, while  Pingree  was  mayor,  in  opposition 
to  the  regular  company.  This  move  resulted  in 
giving  the  people  much  cheaper  service.  Many 
Michigan  cities  have  independent  exchanges,  which 
have  been  connected  so  as  to  give  a  long-distance 
service  similar  to  that  furnished  by  the  Bell  com- 
pany. This  attempt  to  secure  a  cheaper  service 
through  competition  has  its  disadvantages,  how- 
ever, for  it  results  in  giving  a  city  two  telephony 
systems  instead  of  one,  which  is  a  source  of  vexation 
and  inconvenience,  because  some  citizens  will  use 
one  exchange  and  some  the  other.  The  telephone 
business  ought  to  be  a  monopoly,  not  only  for  a 
particular  city,  but  for  the  entire  country.  That 
might  as  well  be  admitted  at  once  and  competition 
as  a  means  of  bettering  conditions  eliminated.  The 
telephone  business,  if  entrusted  to  private  corpo- 
rations, must  be  strictly  controlled  by  public  au- 
thorities in  the  interest  of  the  people,  both  as  to  price 


Metal  which  melts  at  low  temperature  is  poured 
into  the  mold,  completely  filling  the  space  B, 
learing  no  air  space.  The  aluminum  bronze  molten 
metal  is  put  into  the  gate  E,  and  the  coke  fire  dis- 
solves the  metal  in  B,  permitting  it  to  flow  out  at 
C,  admitting  the  metal  from  E.  A  check  piece  stops 
the  flow  at  the  right  time,  and  the  aluminum  metal 
is  allowed  to  cool  in  what  is  believed  to  be  a  per- 
fect vacuum. 

Fig.  3  shows  the  shaft  and  a  half  sleeve  of  a  box 
journal  of  aluminum.  The  first  experiments  with 
this  pattern  were  with  a  pair  of  lo  by  i6-inch  bear- 
ings, with  two  oil  holes  on  the  top  center  line. 
They  were  fitted  1-64  inch  diameter  larger  than  the 
journal,  and  they  ran  cool  and  showed  no  unusual 
v.ear  when  given  the  usual  pressure  and  high-speed 
tests. 

In  Fig.  4  I  show  my  way  of  casting  aluminum 
bronze  shells.  The  sand  is  dry,  the  core  swept 
with  loam,  and  the  metal  poured  when  at  low  heat. 

I  fixed  up  in  Fig.  5  a  stationary  bracket  C,  D 
and  F,  and  fitted  a  pressure  screw  B  to  reach  the 
cap  A  of  the  box.  There  being  a  strong  spiral 
spring  clasp  at  G,  the  turning  down  of  the  nut  H 
would  press  the  cap  A  on  the  bearing,  causing 
it  to  heat.  The  temperature  was  recorded  by  the 
gauge  L  Instead  of  ascertaining  contraction  and 
expansion  with  calipers.  I  put  snug-fitting  glass 
O'linders  on  the  end  of  the  shaft,  as  shown.  Any 
enlargement  in  the  size  of  the  shaft  would,  of 
course,  crack  the  glass. 

Although  run  at  a  high  speed  for  several  hours 
without  oil,  during  which  the  parts  heated  to  no 
degrees  Fahrenheit,  the  glass  cjdinder  was  not 
cracked,  showing  that  the  metal  had  not  expanded. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician.] 

The  Wisconsin  Telephone  company  at  La  Crosse, 
Wis.,  has  made  connection  with  the  Union  Electric 
Telephone  company,  which  has  heretofore  con- 
nected with  the  La  Crosse  Telephone  company. 
This  change  is  a  result  of  the  recent  purchase  of 
the  Union  Electric  by  the  Bell.  The  independent 
company  claims  it  stiU  has  Minnesota  connections 
via  Winona,  and  is  arranging  for  a  large  number 
of  additional  points. 

Work  is  progressing  on  the  new  telephone  system 
at  Bathgate,  N.   D.,  and  vicinity. 

The  long-distance  telephone  line  between  Ashland, 
Wis.,  and  Ironwood,  Mich.,  is  completed  and  in 
operation. 

A  telephone  line  is  being  strung  from  Winslow, 
la.,  to  Janesville. 

The  Hecla  company  at  Glendale,  Mont,  has  just 
bought  and  put  up  15  new  telephones. 

The  Rocky  Mountain  Bell  Telephone  company 
has  completed  its  line  from  Butte,  Mont.,  to  Dillon. 

The  Competine  Telephone  company  is  building  a 
system  to  connect  Competine,  la.,  with  Hedrick 
and  Martinsburg. 

The  Iowa  Telephone  association,  which  includes 
all  the  independent  companies  of  the  state,_  is  up 
in  arms  over  the  pohcy  of  the  Iowa  (Bell)"  Tele- 
phone company  in  going  into  all  the  small  towns 
of  the  state  and  urging  the  council  to  pass  ordi- 
nances giving  it  an  exclusive  franchise  for  25  years 
and  thereafter.  The  independent  companies  say 
these  would  be  practically  a  perpetual  monopoly 
to  the  Bell  company. 

The  telephone  line  between  Virginia  City,  Mont, 
and  Sheridan  will   be  rebuilt  soon. 

The  Dakota  Central  Telephone  company  of  Ab- 
erdeen, S.  D.,  has  arranged  to  connect  with  Pierre, 
S.  D..  and  the  materials  for  the  line  have  been  or- 
dered. 

Pelican  Rapids,  Minn.,  now  has  long-distance 
telephone  connection  with  the  outside  world,  via 
Fergus  Falls,  Minn. 

The  Mankato  Citizens'  Telephone  company  of 
Mankato,  Minn.,  has  entered  into  traffic  arrange- 
ments with  the  Blue  Earth  Valley  Telephone  com- 
pany for  its  toll-line  service.  The  company  starts 
out  witli  250  patrons. 

The  Commercial  Telephone  company  of  Tama, 
la.,  has  made  a  traffic  agreement  with  the  Cedar  Val- 
ley Telephone  company,  giving  connection  with  63 
exchanges. 

C.  B.  Wilbur  will  sue  the  Iowa  Telephone  com- 
pany for  $11,000  damages  for  the  death  of  his  son 
on  September  13th.  Papers  are  being  drawn  at 
Shenandoah,  la. 

The  Central  Telephone  company  has  extended  its 
line  into  Mingo,  la. 

The  new  telephone  line  from  Dubuque,  la.,  to 
Peosta    is  in  operation. 

The  annual  meeting  of  the  Chippewa  Falls  (Wis.) 
Telephone  company  showed  in  the  neighborhood 
of  200  instruments  in  use  and  a  growing  business. 

Moody  &  Kerlin  will  soon  have  a  telephone  con- 
nection between  Menahga,  Minn.,  via  Hubbard,  to 
Park  Rapids  and  Latona. 

The  Standard  Telephone  company  is  preparing 
to  enter  Caledonia.  Minn. 

The  Western  Telephone  company  has  extended 
its  lines  to  Marshall,  Minn. 

The  Western  Electric  Telephone  company  had 
made  all  arrangements  to  extend  a  line  from  Albert 
Lea,  Minn.,  to  Geneva  and  Twin  Lakes,  but  the 
recent  sale  of  the  company  to  the  Northwestern 
Telephone  Exchange  company  may  delay  matters. 

There  is  talk  at  Brown's  Valley,  Minn.,  of  forming 
a  stock  company  to  build  a  line  to  Wheaton,  Minn. 
Connection  between  the  two  towns  is  now  made 
over  two  systems,  but  the  attempt  to  utilize  the 
service  is  so  exasperating  that  a  through  line  is 
proposed. 

The  North  Dakota  Telephone  and  Electric  com- 
pany of  Harvey,  N.  D.,  proposes  a  line  to  connect 
with   Carrington,   Fessenden   and   Rockford. 


Timing  Telephone  Messages. 

In  the  London  trunk-telephone  exchange  at  St. 
Martin's-le-Grand  a  large  clock,  in  view  of  all  the, 
operators,  is  used  for  timing  the  messages.  It  is 
provided  with  a  large  hand,  which  moves  a  quarter 
of  a  minute  at  a  time,  and  the  operator  notes  the 
time  of  commencement  of  the  conversation  as  a 
quarter-minute  later  than  the  dial  reading,  so  that 
the  public  has  the  advantage  of  all  fractions  of  a 
quarter-minute.  It  is  said  that  clocks  are  used 
at  other  places  in  England  for  similar  service  and 
in  most  of  the  continental  exchanges.  In  the  ex- 
change at  Berne  there  is  a  very  primitive  but  suffi- 
ciently accurate  timer  in  use,  namely,  the  sand-glass. 
Two  sand-glasses  are  provided  for  each  trunk  wire. 
and  are  fixed  in  the  corresponding  position  on  the 
switchboard.  The  second  glass  is  necessary  in  case 
the  conversation  has  not  lasted  exactly  the  specified 
time,  in  which  event  the  operator  need  not  wait 
for  the  sand  in  the  first  glass  to  flow  out  before 
giving  the  trunk  line  to  a  new  applicant  The  Lon- 
don Electrician  believes  that  such  a  system,  with  a 
shutter  added  to  prevent  the  wrong  glass  being 
read,  would  be  as  cheap  as  clocks  and  more  reliable, 
and  quite  as  useful  as  any  of  the  more  expensive 
methods. 


Telephone  Service  in  England. 

Public  men  in  England  recognize  the  importance 
of  the  question  of  providing  telephone  service  of 
a  much  more  efficient  character  than  that  now  en- 
joyed and  the  necessity  of  reducing  the  cost  to  the 
subscribers.  There  seems  to  be  a  general  disposi- 
tion to  place  this  branch  of  the  public  service  under 
the  direct  supervision  of  the  Postofhce,  after  the 
manner  of  the  telegraph  system;  in  fact,  it  has  al- 
ways been  considered  a  part  of  that  system  by  the 
British  Postoffice  authorities.  The  history  of  the 
development  of  the  telephone  system  and  the  finan- 
cial questions  involved  is  carefully  reviewed  in  the 
appended  article  from  the  London  Statist: 

"The  telephone  problem  is  one  of  great  difficulty. 
Nor  does  the  report  recently  made  by  the  Select 
Committee  of  the  Mouse  of  Commons  materially 
assist  its  solution.  Broadly,  the  position  is  this: 
The  government  in  186S  acquired  the  telegraphs 
by  paying  for  them  a  very  large  sum  of  money. 
Some  10  years  later  a  new  form  of  electric  communi- 
cation was  discovered,  the  development  of  which 
threatened  to  render  valueless  the  telegraph  system 
ol  the  government,  for  which  it  paid  so  dearly.  By 
a  technicality  of  the  law,  the  government  in  1881 
succeeded  in  establishing  that  its  telegraph  monop- 
oly  included  telephones,  and  that  its  monopoly  was 
thus  infringed.  The  telephone  companies  thereupon 
agreed  to  work  under  license  from  the  Postofhce, 
paying  to  the  latter  10  per  cent  of  their  gross  earn- 
ings as  compensation  for  any  loss  to  ihe  telegraph 
revenue.  In  18S4  all  the  companies  amalgamated 
into  the  National  Telephone,  which  received  a  li- 
cense to  work  for  27  years — till  191 1 — and  which 
possessed  practically  the  whole  of  the  telephone 
patents.     The  latter  expired  in  1891. 

"In  1S92  the  National  Telephone  company  sold  its 
trunk  lines  to  the  Postoffice  under  certain  conditions. 
The  company  is  not  bound  to  sell  its  undertaking 
to  the  government  at  any  price  other  than  that 
mutually  agreed  upon,  or  by  arbitration.  Nor  is  the 
government  obliged  to  buy  the  company's  system, 
even  in  191 1,  if  it  can  do  without  it  But  inasmuch 
as  the  whole  of  the  telephones,  apart  from  the  trunk 
lines,  are  owned  by  the  company,  and  the  Post- 
office  is  obliged,  under  its  agreement,  to  keep  the 
trunk  lines  at  the  service  of  the  telephone  company, 
the  position  in  191 1  will  be  that,  unless  the  govern- 
ment has  an  alternative  system  in  operation,  it  will 
be  compelled  either  to  purchase  'the  company's  un- 
dertaking at  any  price  which  may  be  asked,  or  to 
renew  the  license.  * 

■'That  the  telephone  has  not  been  made  more  pop- 
ular and  cheaper  is  largely  due  to  the  opposition, 
in  the  early  days  of  the  telephone,  of  the  Postoffice 
to  the  multiplication  of  call  offices,  and  the  making 
of  small  charges  for  single  messages,  owing  to  its 
anxiety  lest  the  new  invention  should  supersede 
the  telegraph,  and  thus  render  valueless  the  telegraph 
system,  for  which  so  much  had  been  paid.  Latterly 
the  opposition  of  the  Postoffice  has  been  less  pro- 
nounced; but  the  development  of  the  system  has  bsen 
retarded  by  the  difficulty  of  the  company  in  obtain- 
ing wayleaves  and  by  the  opposition  of  the  local 
authorities  to  a  private  company  laying  under- 
ground wires.  No  one  will  doubt  that,  had  the 
telephones  been  permitted  to  compete  with  the 
telegraphs,  their  use  would  have  rapidly  expanded; 
the  country  would  now  have  had  a  telephone  system 
equal  to  that  of  any  other  country  in  the  world, 
and  every  town  would  have  been  fully  equipped  with 
call  offices.  Thus,  with  the  telegraphs  in  the  hands 
of  the  government,  and  with  the  latter  to  some  ex- 
tent controlling  the  telephones,  it  is  essential  that 
both  systems  should  be  owned  by  the  Postoffice  if 
they  are  to  be  of  the  greatest  possible  benefit  to 
the  public.  The  Postoffice  should,  therefore,  ac- 
quire the  telephone  s^'stem  as  soon  as  possible,  and 
thus  give  to  the  whole  community  the  full  benefit 
of  so  great  an  invention. 

"The  select  committee  has  apparently  been  de- 
terred from  recommending  the  immediate  purchase 
of  the  telephones  by  the  fear  that  the  company  would 
ask  too  high  a  price.  It  has  consequently  suggested 
that  the  local  authorities  should  have  power  to  con- 
struct and  work  telephones  under  license  from  the 
Postoffice  in  their  several  districts  only  until  1911, 
or  that  the  Postoffice  should  at  once  commence  an 
eftective  competition  with  the  company.  So  far 
as  we  can  see,  neither  of  these  suggestions  is  really 
feasible.  The  local  authorities  are  not  likely  to  spend 
a  large  amount  of  capital  and  to  take  an  enormous 
amount  of  trouble  merely  to  save  the  Postoffice 
from  doing  so,  while  the  Postoffice  would  be  ill- 
advised  to  enter  into  'effective  competition,'  re- 
quiring much  capital  and  great  labor-and  skill,  until 
it  first  determined  whether  or  not  the  price  which 
the  telephone  company  is  willing  to  take  for  its 
property  is  so  exorbitant  that,  sooner  than  pay  the 
price  asked,  the  public  interest  requires  an  alterna- 
tive system  to  be  constructed.  It  should,  however, 
be  clearly  appreciated  that  the  latter  would  be  no 
Q^sy  matter.  The  construction  of  a  large  number 
of  call  offices  open  to  the  general  public  on  payment 
of  a  small  fee  would  not  materially  affect  the  Na- 
tional Telephone  company,  whose  subscribers  are 
likely  to  prefer  to  have  the  sole  use  of  their  instru- 
ments. Secondly,  even  if  the  government  con- 
structed exchanges  ready  for  subscribers,  and  offered 
to  supply  the  telephone  at  a  very  low  price  in  any 
particular  district  the  company  is  likely  to  reduce  its 
rate  to  a  somewhat  greater  extent,  and  there  would 
be  no  inducement  for  the  subscriberto exchange  from 


one  to  the  other.  Further,  at  present  it  is  possible 
for  any  subscriber  to  the  National  Telephone  com- 
pany to  speak  with  any  other  subscriber  in  any  part  of 
the  country,  or  with  anyone  else,  if  that  individual 
agrees  to  be  at  a  specified  call  office  at  a  certain  hour. 
But  in  the  event  of  competition,  subscribers  to  the 
government  telephone  would  be  unable  to  speak  to 
stibscnbers  on  the  National  telephone,  and  until 
the  subscribers  to  the  government  telephone  wo'e  as 
numerous  as  those  on  the  National's  the  latter  sys- 
tem would  be  the  more  useful,  and  the  government 
would  be  unable  to  get  subscribers.  In  the  interests 
of  the  community  generally,  as  well  as  of  the  share- 
holders in  the  National  Telephone  company,  who 
have  embarked  their  capital  to  supply  an  article  of 
great  value  to  the  public,  and  who  are  entitled  to 
as  much  consideration  as  any  other  trader,  we  sug- 
gest that  the  Postoffice  should  be  authorized  at  once 
to  negotiate  for  the  purchase  of  the  National  tele- 
phone's undertaking  at  its  present  market  value,  as 
gauged  by  the  price  of  the  company's  securities. 
Thus  the  National  telephone  security  holders  would 
obtain  the  return  of  their  capital,  and  will  not  be 
justified  in  feeling  that  their  property  is  to  be  'con- 
fiscated.' At  the  same  time,  the  government  will 
purchase  on  very  moderate  terms  a  system  produc- 
ing a  large  revenue,  and  which  would  yield  a  very 
handsome  profit  on  the  purchase  money. 

"To  show  clearly  our  estimates  of  the  cost  to  the 
government  of  acquiring  the  undertaking  at  about 
the  present  market  price  we  give  our  calculations. 
In  the  first  table  we  show  the  nominal  amount  of 
the  capital  (£5,302.000)  of  the  National  Telephone 
company,  the  dividends  and  interest  paid,  the  pres- 
ent prices  of  the  securities,  and  the  market  value 
(£5,699.000),  together  with  the  difference  between  the 
market  value  and  the  nominal  capital  (£397,000): 


Amount. 

-0 
5 

Shares. 

Nomi- 
nal 
value. 

Present 
market 
value. 

Market 
value. 

Ordinary 

First  preference,  6%.. 
Second  prefereoce.  6% 
Third   preference,    5^ 
Debenture  stock,  ^y^fo 

£ 
2,422.985 

150,000 
150.000 

1,250.000 
1. 329.471 

5.302.456 

% 

6 

6 
6 

5 
3!-'2 

£ 
5 
10 
10 

5 
100 

£ 

16 
16 
5J4 

102Y2 

£ 

240,000 

240.000 

1,312.500 

1,362,666 

5,699,270 

Market  value £5.699.270 

Nominal  capital 5,302.456 


Excess  market  value £    396,814 

"Next  we  show  the  company's  assets,  including 
capital  expediture,  stocks,  materials  and  other  assets, 
which  in  all  amount  to  £6,492.000.  This,  of  course, 
includes  the  £1,592,000  paid  for  good-will  and  pat- 
ents of  the  companies  amalgamated  into  the  National 
telephone. 

Capital  expenditure £5.936.636 

Stock  of  materials 296,300 

Machinery 6.274 

Furniture  and  fittings 25,053 

Debtors  for  outstanding  rentals 138.224 

Sundry  debtor  balances 149,039 

'.^ash  in  bank 41,009 


Total  assets - £6,492,535 

"Reckoning  the  capital  at  its  market  value  as 
above  (£5.699.000),  and  including  the  company's  lia- 
bilities of  £514,000  for  subscriptions  paid  in  advance, 
and  £353,000  for  sundry  creditors,  the  total  sum 
which  the  government  would  require  to  pay  for 
the  property  is  £6,566,000.  The  sum  which  would 
have  to  be  paid  by  the  government  is  set  out  below: 

Market  value  of  securities  as  per  above  £5.699,270 

Proportions  of  subscriptions  and   rentals  in  respect  of 

periods  extending  beyond  June  30,  1S9S,  net 514,075 

Sundry  credit  balances 353,097 


Total  purchase  money  required £6  566,442 

"The  assets  given  in  the  second  table  include,  as 
we  have  stated,  payment  of  £1,592,000  for  good-will 
and  patents  expired,  which  reduces  the  net  assets, 
apart  from  good-will,  to  the  value  of  £4.900,000.  Were 
16,566,000  to  be  paid  by  the  government  for  the 
property,  it  would  mean  that  only  £1,665,000  would 
be  paid  over  and  above  actual  tangible  assets.  This 
would,  indeed,  be  the  sum  paid  in  commutation  of 
profits  from  1S9S  to  1911.  This  calculation  is  as 
below: 

Total  assets  as  above £6.492,535 

Less  payments  for  good-will  and  patents  expired 1,592.00c 


Net  assets,  excluding  all  payments  for  good-will , .  .£4,900.535 
Proposed  purchase  price 6,566,442 


Proposed  payment  in  commutation  of  profits  from 
1S98  to  191 1 £1.665,907 

'In  1S97-9S,  after  deducting  the  10  per  cent  roy- 
alty, the  profits  of  the  company  were  £369,000.  Six 
and  a-half  years  ago  they  were  only  £195,000,  there 
having  been  an  expansion  in  the  period  of  nearly 
£775.000.  In  view  of  the  great  progress  made  by 
the  company  during  the  past  few  years,  and  the  in- 
creasing demand  for  the  telephone,  this  rate  of  ex- 
pansion is  likely  to  be  fully  maintained.  Hence,  the 
average  net  earnings  of  the  company  for  the  13 
years  to  December  31.  1911,  may  increase  about 
£175.000,  compared  with  their  present  level,  which 
would  make  the  net  earnings  of  the  company  av- 
erage £544,000  per  annum  over  the  13  years.  As  we 
wish  to  make  this  calculation  specially  clear,  we  set 
out  below  the  net  earnings  of  1897-gS,  compared 
with  those  of  1S91,  and  the  annual  net  earnings  of 
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the  13  years  to  191 1,  gauged  by  the  past  rate  of  ex- 
pansion: 

Net  earninKS,  1897-98,  after  deducting  10  per  cent,  royalty 

—£'95,725  paid  10  Postoffice i'Sf^O-oo? 

Net  earnioKs,  1891 195.047 

Increase  in  6!^  years £174  960 

Net  earoines,  1897-98,  as  above ., £369,000 

Add  increase  last  6^  years  as  basis  o£  probabis  averaKe 
increase  of  next  13  years i75iO*'o 

Estimated  average   annual  net  earnings  13  years  to 
Dsceinbersi,  191 1 £544,000 

"Assuming  that  the  government  raised  the  re- 
quired £6,566,000  of  purchase  money  at  2M:  per  cent., 
the  annual  interest  charge  would  be  only  £164.000. 
The  government  may,  however,  require  to  spend  a 
further  three  millions  of  capital  on  the  telephones 
during  the  next  13  years,  in  order  to  meet  the  in- 
creased demand.  The  average  annual  interest 
charge  for  the  whole  of  the  £9,566,000  would  be 
£?39,ooo.  which,  deducted  from  the  estimaled  aver- 
erage  net  earnings,  would  give  a  profit  to  the  gov- 
ernment from  the  purchase  of  £305,000  per  annum. 
In  13  years  this  profit  would  total  £3,965,000,  and, 
including  compound  interest  at  2^/2  per  x:ent.,  it 
would  be  about  £4,732,000.  These  calculations  are 
as  follows: 

2i4  per  ceut  on  £6,566,000  o£  British  debt £     164,000 

2l^  on  further  £3,000,000 75. 000 

Average  annual  interest  charge £    239,000 

Annual  profit  to  government £    303.000 

Probabje  profit  in  13  years     £3.965.000 

Compound  interest  on   accumulating   profits,  approxi- 
mately        767,000 

Total  profit  in  13  years £4  732,000 

Thus,  should  the  government  buy  the  telephones, 
and  in  this  way  obtain  an  absolutely  free  hand  to 
develop  ihem  as  it  thinks  best,  it  would  be  able 
to  obtain  them  at  their  present  market  value,  in- 
cluding the  other  liabilities  of  the  company,  for 
£6,566,000.  Deducting  the  aggregate  profits  of  the 
13  years  over  and  above  the  interest  on  the  capital 
of  £4,732,000,  the  actual  cost  to  the  government  of 
the  existing  telephones  would  be  only  £1,834,000. 
Thus : 

Purchase  price £6,566,000 

Deduct  probable  profits,  13  years 4,732,000 

Actual  cost  to  government  in  igir   of  existing  tele- 
phones     £1,834,000 

"The  advantages  of  such  a  course  as  we  have  in- 
dicated, compared  with  the  recommendation  that  the 
Postoffice  should  enter  into  keen  competition  with 
the  telephone  company,  will  be  patent  to  all.  Indeed, 
such  an  arrangement  seems  to  be  the  only  practical 
way  of  solving  a  most  difficult  problem." 
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vol.  17,  Sup.    Ct.  Rep.,  p.  809,  approved    Mr.    Sinionds*  action  at 
every  point. 

It  might  be  well  to  correct  the  impression,  which 
it  is  evidently  the  intention  to  convey  in  the  con- 
cluding sentence,  that  the  Berliner  patent  was  sus-. 
mined.  The  charges  brought  against  the  Patent 
Office  were  not  sustained.  The  claims  of  the  patent 
have  not  been  passed  upon  by  any  court  of  com- 
petent jurisdiction,  and  the  value  01  the  patent  is 
variously  estimated,  according  to  the  position  of 
those  passing  judgment. 


Telephony  Abroad. 

.  The  telephone  system  of  Vienna  was  damaged  by 
fre  on  September  13th.  A  telephone  wire  leading 
from  Vienna  to  Krakau  broke  and  fell  across  the 
trolley  wire  of  an  electric  railway.  This  caused  s 
fire  in  a  wooden  casing  under  the  roof  of  the  tele- 
phone exchange,  containing  70  telephone  cables,  but 
fortunately  it  was  discovered  and  extinguished  be- 
fore the  flames  could  spread.  Several  interurban 
lines  were  temporarily  interrupted,  including  those 
to   Budapest. 

The  Wandsworth  and  Lee  District  Boards  of 
Works  recently  passed  resolutions  in  opposition 
to  the  metropolitan  telephone  service  being  vested 
in  the  London  County  Council,  and  urging  the  Post- 
office  to  acquire  the  property.  Similar  resolutions 
were  also  passed  at  the  Shoreditch  vestry  meeting 
last  month. 

Consul  Roosevelt  of  Brussels  announces  the  com- 
mencement of  work  on  a  telephone  line  between 
Berlin,  Brussels  and  Paris.  When  completed  the 
line  will  be  more  than  621  miles  long  and  the  most 
important  in  Europe. 


Telephone  Patent  Discussion  Revived. 

The  Canton  Republican  club  has  published  a 
pamphlet  upon  the  record  of  the  Hon.  William  E. 
Simonds,  candidate  for  United  States  senator  from 
Connecticut.  Mr.  Simonds  was  appointed  patent 
commissioner  by  President  Harrison  on  July  i,  1S91, 
and,  while  occupying  that  position,  passed  upon 
r  two  cases  of  great  importance  to  the  community 
generally  and  the  telephone  interests  particularly. 
Upon  this  part  of  his  official  record  the  political 
sponsors  for  Mr.    Simonds   say: 

His  fearlessness  in  doing  his  duly,  as  he  understands  his  duty, 
was  exemplified  in  a  case  since  become  widely  famous.  On  ihe 
27lh  of  October.  1891,  he  heard  extended  areumeni  on  the  ques- 
tion whether  Daniel  Drawbaugh's  application  for  patent  on 
telephone  was  barred  by  reason  of  two  years  public  use;  the 
next  day,  October  2H.  1891,  he  filed  a  decision  of  over  3-000  words 
(published  at  page  693,  vol.  57.  Official  Gazette)  that  the  invali- 
dating public  use  had  occurred.  The  afxi  day.  October  29.  1891, 
the  examiner  in  charge  of  telephone  applications  laid  before 
him  the  papers  of  Emile  Berliner's  apolication  for  palent  on 
telephone  then  pending  in  the  Patent  Office  for  more  than  four 
teen  year?.  This  was  the  fir'^t  knowledge  Mr.  Simonds  ever  had 
oE  the  existence  of  Emile  Berliner  or  of  any  application  for 
patentbyhim.  He  now  learned  that  in  killine  the  Drawbaugh 
application  he  had,  unknowingly,  freed  the  Berliner  applicaticn 
from  its  threatened  interference  complication  tiierewith  and 
thathemusi  either  issue  the  Berliner  patent  or  cut  up  S'-me 
fresh  maneuver  Willi  the  application  and  so  pass  it  on  to  his 
successor.  Within  an  hour  of  his  first  acquaintance  with  the 
Berliner  application  he  ordered  the  patent  to  is=ue.  This  action 
was  made  before  Mr.  Simonds  had  been  go  days  in  cfiice 
and  before  he  was  confirmed  by  the  Senate.  It  remains  to  add 
that  the  U.  S.  Supreme  Court,  in  its  decision  made  May  lo,  1897, 


Extensions  and  Improvements. 

The  new  telephone  line  from  the  California  mine 
to  Graniteville,  Cal.,  will  be  built  soon.  The  dis- 
tance is  about  four  miles. 

An  agent  of  the  telephone  company  at  Gilroy, 
Cal.,  has  been  soliciting  subscribers  for  a  telephone 
line  from  Gilroy  to  San  Felipe. 

Superintendent  Keyser  of  the  telephone  company 
at  Covina,  Cal.,  is  considering  the  proposition  to 
put  in  a  line  to  Irwindale  and  one  towards  Glendora. 

An  ordinance  granting  J.  M.  and  B.  Stephins  a 
franchise  to  build  a  telephone  line  from  Murphys 
to  Sheep  Ranch  was  passed  by  the  supervisors  at 
San  Andreas,  Cal.,  on  September  23d. 

The  Flagstaff,  Ariz.,  Mutual  Telephone  company 
has  been  incorporated  by  ].*  Clark,  A.  T.  Cornish. 
T.  E.  Pollock,  and  others,  to  construct  and  operate 
telephone  and  other  electric  wires  in  Coconino 
County,  Arizona.     The  capital  stock  is  $5,000. 

An  English  telephone  construction  firm  is  intro- 
ducing "household"  telephones  in  Leiccs  er.  Where 
an  electric-bell  system  already  exists,  it  is  possible 
by  this  arrangement  to  add  the  telephone  service  as 
well  without  extra  wires.  It  is  only  necessary  to 
have  near  the  bell  pushes  a  telephone  set,  and  near 
the  bell  indicator  an  apparatus  of  similar  appearance, 
or  square  base,  with  slightly  different  internal  connec- 
tions. The  bell  indicator  and  pushes  can  be  used 
as  with  only  a  bell  system,  it  being  easy  to  denote 
by  an  extra  ring  when  one  wishes  to  communicate 
wilh  the  domestics  by  telephone. 


American   Institute  of   Electrical   Engi- 
neers. 

The  meetmg  of  the  Institute  in  New  York  on 
September  5Sth  was  presided  over  by  President  Ken- 
nelly.  A  paper  was  presented  by  Charles  P.  Mat- 
thews. W.  H.  Thompson  and  J.  E.  liilbish  on  "The 
Photometry  of  the  Enclosed  Alternadng  Arc."  In 
the  absence  of  the  authors  the  paper  was  read  by 
the  secretary.  The  discussion  was  opened  by  Louis 
B.  Marks  and  continued  by  \V.  H.  Freedman,  Capt. 
John  Millis  and  Dr.  Kennelly. 

As  a  result  of  their  investigations  the  writers 
of  the  paper  announce  that  they  are  fully 
convinced  that  the  lamps  of  low  economy  could,  by 
improvement  in  mechanism,  be  brought  to  a 
performance  equal  to  that  of  the  most  efficient  lamp 
considered.  All  the  lamps  tested,  with  one  excep- 
tion, were  furnished  with  the  same  brand  of  carbons. 
W'ith  similar  carbons  and  similar  globes,  a  differ- 
ence in  economy  must  be  attributed  largely  to  the 
mechanism. 

In  conclusion  the  writers  say:  '"If  the  alternating 
arc  be  regarded  apart  from  any  regulating  device, 
the  physical  reasons  for  its  poorer  qualities  as  a 
light  source  are  to  be  found  in  the  lower  temperature 
of  the  glowing  points  and  in  the  diminished  area  of 
crater  surface.  In  the  direct-current  arc,  we  find 
two  bright  surfaces  of  unequal  area  and  of  widely 
different  temperature.  In  the  alternating-current 
arc  we  find  two  bright  surfaces  of  the  same  area 
and  of  the  same  temperature.  According  to  Ros- 
setti,  the  temperatures  in  the  first  case  are  3,900  C. 
and  2,700  C.  Now  the  points  in  the  alternating  arc 
are  as  much  positive  as  negative,  and  hence,  what- 
ever the  unknown  law  connecting  the  temperature  of 
glowing  carbon  with  the  intensity  of  the  light  due 
to  it,  we  should  expect  the  mean  spherical  intensity 
of  the  alternating  arc  to  have  a  value  intermediate 
between  the  values  of  mean  hemispherical  intensity 
for  the  upper  and  lower  lobes  of  the  distribution  due 
to  the  direct-current  arc.  A  comparison  of  lamps 
tested  shows  this  point,  although  the  total  power  is 
not  the  same.  If  the  power  consumption  of  _  the 
alternating  arc  were  raised  from  327  to  3S4,  it  is 
very  probable  that  the  mean  intensity  would  be 
found  raised  from  no. 5  to  a  considerably  higher  in- 
termediate value. 

"The  values  of  the  intensity  of  the  direct-current 
lamp  are  lower  than  those  found  by  some  earlier 
observers.  In  fact,  the  enclosed  arc  has  been  re- 
ported in  some  instances  as  quite  equal  to  the 
average  open  arc.  It  is  difficult  to  see  how  these  re- 
sults can  be  accurate  for  a  lamp  fitted  with  an  opal- 
escent globe.  The  results  of  a  test  recently  reported 
by  Nichols  agree  closely  with  those  given  for  the 
direct-current  lamp  in  this  paper." 

At  the  meeting  of  council  in  the  af:ernoon  the 
following-named  associate  members  were  elected: 

William  Frederick  Carter,  London,  England; 
Walter  H.  Coleman.  Andover,  Mass.;  Henry  L. 
Doherty,  Madison,  Wis.;  George  W.  Frank,  Jr., 
Kearney,  Neb.;  R.  H.  Mansfield.  Jr..  Bronxville, 
N.  Y.:  Kempster  B.  Miller,  Scranton,  Pa.;  Gilbert 
Rosenbusch,  South  Orange,  N.  J.;  John  West 
Thompson,  Guadalajara,  Mexico;  Henri  Tripier. 
Paris.  France;  Herbert  A.  Wagner,  St.  Louis,  Mo.; 
William  Henry  Williams,  Bozeman,  Mont. 
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Carrying   United    States   Mail   on  Inter- 
urban and  Street  Railways.' 
By  W.   S    Dimmock. 

There  is  probably  nothing  which  is  of  more  im- 
portance to  the  perfection  of  an  absolutely  satisfac- 
tory mail  service  than  the  saving  of  time.  The 
electric  canceling  machine  and  the  numerous  con- 
trivances of  the  manufacturers'  craft  employed  in 
Ihe  handling  of  mail  matter  aim  at  the  one  end, 
economy  of  time.  This  is  probably  the  most  potent 
argument  in  favor  of  the  electric-car  service  for  the 
transmittal  of  mail  matter  to  and  from  depots  and 
between  sub  and  suburban  stations  and  the  main 
postoffices.  As  a  general  proposition,  the  schedule 
time  of  the  electric  cars  is  absolutely  lo  be  depended 
on.  Experience  has  demonstrated  that  the  list  of 
casualities  likely  to  interfere  with  the  progress  of 
a  car  upon  its  designated  route  is  smaller  than  that 
which  often  hinders  the  wagon  service.  In  the  case 
of  the  Omaha  oflice,  where  I  have  had  the  best  op- 
poitunity  for  observation,  a  noticeable  gain  is  made 
in  the  service  between  Omaha  and  Council  BlufTs,  a 
distance  of  five  miles,  and  Omaha  and  South  Omaha, 
the  same  distance.  Here  the  advantage  is  not  con- 
fined to  the  saving  of  time  but  in  the  increased  num- 
ber of  trips  it  is  possible  to  make.  The  frequency 
and  regularity  of  time  on  the  electric-car  lines  make 
it  possible  to  dispatch  mail  matter  from  one  office 
to  another,  or  from  the  main  office  to  sub-stations, 
to  the  best  possible  advantage,  since  the.  time  can 
be  regulated  by  the  dispatching  office  at  will  in 
order  to  meet  certain  outgoing  trips  of  carriers, 
which  might  be  impossible  10  reach  if  the  regular 
running  time  of  the  regular  mail  trains  had  to  be  con- 
sidered, or  the  possibility  of  using  the  wagon  service 
depended  upon.  Before  the  use  of  the  car  service 
lor  this  purpose,  and  when  the  railroad  had  to  be 
depended  on  for  the  transmittal  of  mail  between 
Omaha  and  Council  Bluffs.  Omaha  business  men 
frequently  asserted  that  it  was  easier  and  more  sat- 
isfactory to  transact  business  by  letter  with  Chicago 
than  with  Council  Bluffs.  Almost  as  broad  a  state- 
ment might  be  made  in  regard  to  South  Omaha. 
As  an  example  of  the  difference  in  the  two  modes  of 
service,  the  Den\er  fast  mail,  which  reaches  the 
Omaha  office  via  the  electric  cars  at  4:18  p.  m.,  gets 
into  the  hands  of  the  city  distributers  from  10  to 
15  minutes  sooner  than  when  the  wagons  are  de- 
pended on;  this  means  the  handling  of  an  immense 
number  of  letters  which  reach  the  carriers  in  time 
to  be  taken  on  their  last  afternoon  trip  and  deliv- 
ered to  the  patrons  of  that  office  on  the  afternoon  of 
the  same  day,  instead  of  the  following  morning,  and 
prevents  a  delay  of  something  like  17  hours.  This 
great  advantage,  of  course,  relates  tc  letter  mail, 
which  is  the  first  to  be  considered;  the  advantage 
is  obvious,  if  you  happen  to  be  in  a  position  to  ob- 
serve the  difference  in  time  when  the  letters  are 
conveyed  by  the  cars  as  contrasted  with  that  at  which 
the  wagons  deliver  the  papers  brought  by  the  same 
train.  In  the  interim  between  the  two  deliveries  the 
letters  have  been  tossed  on  the  table,  back  stamped 
and  have  found  their  way  into  the  deft  hands  of  the 
distributers  and  are  being  rapidly  sent  to  their  ul- 
timate destination. 

One  can  only  realize  the  vast  importance  of  10 
or  15  minutes  under  certain  conditions  when  he  has 
watched  the  distributing  of  a  fast  mail;  what  hours 
and  days  are  to  man,  moments  are  to  letters.  A 
clerk  in  the  Omaha  office  said  to  me  recently:  "The 
return  to  wagon  service  from  the  electric-car  system 
would  be  a  plunge  backward  into  the  dark  ages, 
which  I  trust  we  shall  never  experience."  Mailing 
clerks  and  distributers  alike  are  unanimous  and 
even  enthusiastic  in  their  commendation  of  the  elec- 
tric cars  as  a  means  of  transit  for  mail  matter,  so 
far  as  I  am  advised.  Where  sub-stations  are  sup- 
plied from  a  main  oftice,  the  advantage  of  the  cars 
admits  of  no  question;  the  time  saved  in  the  actual 
transmission  of  the  mail  between  these  points  is 
about  one-half  the  time  consumed  by  wagon  service, 
so  that  where  the  carrier  service  enters  in  as  a  means 
to  be  considered,  the  patrons  of  the  outlying  districts 
are  gifren  immeasurably  better  and  more  satisfactory 
service.  When  this  great  system  shall  be  utilized 
everywhere  for  the  collection  of  mails  over  the 
cities,  when  the  actual  labor  of  'working"  and  rout- 
ing of  the  mail  shall  be  performed  on  the  postal 
electric  cars  as  they  thread  their  way  through  the 
very  heart  of  commerce,  and  a  letter  finds  its  way, 
yet  warm  from  the  hands  of  the  writer,  to  the  depths 
of  the  mail  pouch,  then  it  will  seem  as  if  system 
could  reach  no  higher  pinnacle  of  development. 

Again,  I  wish  to  make  another  comparison  of 
time  saved  by  using  the  electric  railways  to  carry 
mails.  Before  the  electric  line  between  Omaha  and 
Council  Bluffs  undertook  to  handle  the  mails  be- 
tween these  cities,  the  mails  left  the  mam  post- 
cfnce  by  wagon  and  were  conveyed  to  the  depot 
of  the  Union  Pacific  railway,  which  is  a  distance 
of  a  mile  in  Omaha  and  one  mile  and  eight-tenths 
in  Council  Bluffs,  where  they  were  then  conveyed 
by  train  across  the  river,  a  distance  of  five  miles. 
The  Union  Pacific  at  this  time  had  about  11  trains 
in  24  hours,  and  part  of  these  trains  at  night,  after 
business  hours  were  over  for  the  day,  thereby  mak- 
ing the  mail  service  so  very  unsatisfactory  that  the 
public  began  to  clamor  for  the  mail  lo  be  carried 
by  the  electric  railway  from  the  time  the  road  was 
open.  We  finally  made  a  contract  with  the  govern- 
ment to  carry  the  mails  between  the  two  cities,  and 

I.  Read  before  tlie  American  Street  Railway  association,  at 
Boston,  September  7,  1S9S, 
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the  public  discovered  at  once  that  we  were  trans- 
porting these  same  mails  from  Council  Bluffs  to 
Omaiia  in  the  same  time  that  it  formerly  took  to 
deliver  the  mail  by  wagon  from  the  Council  Bluffs 
postoffice  lo  the  Council  Bluffs  depot,  thus  saving 
the  time  consumed  by  the  Union  Pacific  train  be- 
tween the  cities  and  time  consumed  by  wagon  from 
depot  to  postofficc  in  Omaha.  In  fact,  the  mail  was 
probably  in  the  hands  of  its  owners  and  answered, 
in  some  cases,  long  before  it  would  have  crossed  the 
river  by  the  old  route.  A  man  could  mail  his  letter 
in  Council  Blulfs,  walk  to  Omaha  and  wait  for  its 
delivery  under  the  old  system,  while  the  new  route 
makes  it  possible  for  him  to  mail  a  letter  when  he 
goes  to  his  office  in  the  morning  and  get  his  an- 
swer by  noon.  No  doubt  an  investigation  would 
prove  that  the  same  conditions  exist  in  nearly  every 
state  in  the  Union  at  hundreds  of  places. 

Now  let  us  investigate  the  compensation.  After 
il  was  discovered  that  the  electric  railways  could 
handle  the  mails  with  so  much  satisfaction  to  all 
concerned,  the  managers  of  the  railways  thought 
they  saw  a  great  protection  during  strikes,  etc.,  in  the 
government,  and  they  were  ready  to  carry  the  mails 
at  almost  any  price,  but  I  believe  experience  has 
taught  us,  through  some  of  the  strikes  in  the  East, 
that  the\'  did  not  find  the  protection  anticipated. 
The  electric-railway  managers  were  figuring  on  the 
basis  of  what  the  government  had  done  for  the 
steam  roads  during  such  troubles,  and  while,  seem- 
ingly, the  comparison  was  a  good  one,  it  was  erro- 
neous, from  the  fact  that  a  mail  car  could  be  attached 
to  an  engine  hauling  lo  or  15  coaches  of  passengers, 
and  tliis  one  train  would  perhaps  clear  up  the  traffic 
for  hours,  while  with  the  electric  roads,  where  the 
headway  is  anywhere  from  two  to  five  minutes  in 
large  cities,  where  strikes  aie  liable  to  occur,  one 
train  carrying  the  mail  which  the  government  would 
protect  would  make  no  more  impression  upon  a 
congested  travel  than  would  one  drop  01  water  in  the 
ocean;  therefore  it  can  be  shown  that  the  onh'  bene- 
fit received  b}-  the  companies  for  carrying  the  mails 
on  street  and  interurban  railways  is  the  compensa- 
tion allowed  by  the  government  for  the  same;  hence 
the  railways  should  work  with  an  end  in  view  to 
make  this  compensation  enough  to  justif\'  them  in 
looking  upon  the  carrying  of  mails  as  a  profitable 
earning,  and  one  which  should  receive  their  careful 
attention.  It  is  true  the  government  has  made  some 
effort  to  arri\"e  at  the  cost  of  carr^-ing  the  mails, 
but  in  doing  so,  ii  you  will  read  the  report  of  the 
committee  to  tlie  postmaster-general,  under  date  of 
June  25,  1S96,  which  the  government  at  Wash- 
ington will  furnish  you  upon  request,  and  which 
contains  a  grea!;  deal  of  valuable  information, 
you  will  see  that  the  report  treats  mostly  upon 
finding  out  what  expense  the  railways  are  put 
to  in  handling  the  mail,  and  not  the  value 
of  the  service  tc  the  public.  This  report  makes 
an  allowance  of  three  cents  per  mile  for  carrying 
pouches  upon  electric  trains,  while  in  the  same  re- 
port the  following  statement  is  made:  ''The  closed 
pouches  upon  ihe  street  cars  should  be  compared 
with  the  Star  service,  which  it  replaces,"  and  the 
government  states  that  "the  Star  Route  service 
costs  4.94  cents  per  mile,"  yet  the  committee  com- 
mends three  cents  per  mile  only  for  the  electric 
service  with  its  increased  speed,  prompt  and  reliable 
handling,  and.  in  fact,  a  superior  service  in 
everj'  sense  of  the  word.  Following  this  state- 
ment, the  report  also  says:  'Tt  is  gratifying 
lo  report  the  improved  service  will  not  materially 
increase  the  expenditures  of  the  Fostoffice  De- 
partment." Why?  Because  we,  the  managers, 
have  allowed  the  government  to  dictate  to  us 
what  we  should  have  dictated  to  them,  and  it  offers 
us  for  a  better  service  less  than  it  has  paid  for  the 
same  service  by  wagon,  simplj^  on  the  grounds  that 
the  service  costs  us  but  litile,  if  anything:  yet,  in 
figuring  what  it  costs  us,  the  government  does  not 
take  into  consideration,  as  a  rule,  any  expenses  for 
damages,  general  expenses  and  especially  fixed 
charges.  Where  the  regulation  wagon  service  in 
cities  is  costing  the  government  15.7  cents  per  mile 
traveled,  it  only  offers  the  electric  companies  16 
cents  per  mile  for  a  16-foot  car,  and  at  the  same  time 
claims  the  service  would  be  far  superior  and  the  car 
would  take  care  of  the  natural  increase  for  j'ears  to 
come.  Does  it  not  look  unreasonable  for  the  gov- 
ernment to  dictate  to  the  railway  companies  such 
terms  when  the  service  is  so  much  superior  to  the 
wagon  service?  In  Council  Bluffs  the  government 
pays  more  for  the  wagon  service  to  haul  the  mails 
to  and  from  the  depor.  a  distance  of  1.8  miles,  than  . 
it  pays  the  steam  road  for  hauling  it  from  CouncJ 
Bluffs  to  Omaha.  Why?  Simply  because  the  steam 
roads  are  post  roads  and  compelled  to  carry  the 
mails  as  the  government  dictates,  while  in  the  wagon 
route  it  is  dealing  with  an  individual,  and  it  is  im- 
possible lo  make  a  contract  for  anj-^  such  unreason- 
able terms. 

When  the  Omaha  and  Council  Bluffs  Railway  and 
Bridge  company  first  closed  the  contract  with  the 
government  for  carrying  mails  between  Omaha  and 
Council  Bluffs,  the  government  allowed  the  com- 
pany $100  per  month,  and  was  satisfied  it  was  get- 
ting value  received,  until  other  electi"ic  roads  com- 
menced to  carry  the  mails  more  for  protection  than 
revenue.  The  government  immediately  took  ad- 
vantage oi  the  opportuniiy  to  make  an  investigation, 
and  the  report  of  June.  iSq6.  was  the  result,  reducing 
our  compensation  to  $50  for  nearly  the  same  service. 
Had  the  American  Street  Railway  association  han- 
dled this  matter  as  general  managers  and  passenger 
agents  of  steam  roads  handle  their  affairs,  the  re- 


sult   of   the   government    committee's    investigation 
would  have  been  different. 

No  doubt  the  companies  spoken  of  in  the  com- 
mittee's report  to  Postmaster-general  Wilson,  under 
date  of  June  25,  1896,  where  they  give  information  as 
to  the  cost  of  carrying  mails  and  operating  mail 
cars,  have  since  then  learned,  through  experience, 
that  their  estimates  were  entireh^  too  low,  although 
gi\en  in  good  faith  at  the  time.  The  Chicago  City 
Railway  company  stated  that  the  revenue  derived 
for  running  mail  cars  barely  pays  the  expenses. 
Nearly  every  manager  with  whom  I  have  communi- 
cated is  dissatisfied  with  the  remuneration.  And 
here  allow  me  to  add  that  the  running  of  mail  cars 
in  large  cities,  like  New  York  and  Chicago,  is  of 
vastly  more  importance  to  the  government  than  it 
is  willing  to  admit;  while,  on  the  other  hand,  to 
run  these  cars  on  regular  trains  is  annoying  to  the 
passengers,  from  the  fact  that  where  the}'  are  sup- 
posed to  stop  at  sub-stations,  connecting  points,  etc.. 
the  passengers  are  annoyed  by  the  wait  of  a  minute 
or  so,  and  the  result  is  the  car  is  run  as  a  special 
exclusively  for  mail,  making  it  more  costly  to  oper- 
ate. I'et  the  government  is  basing  the  compensa- 
tion upon  the  same  basis  as  postal  cars  for  steam 
roads,  and  we,  as  managers  of  electric  roads,  are 
allowing  it  to  be  done  with  all  statistics  before  us 
to  prove  that  the  steam  roads  are  not  securing  the 
lemuneration  the}'  should.  To  prove  this  I  respect- 
fully refer  you  to  some  excellent  articles  in  detail 
upon  this  particular  subject  in  the  Railway  Age, 
pubhshed  at  Chicago,  December  31,  1S97,  and  March 
II.  May  20  and  27.  1S9S.  Congress  has  already  ap- 
pointed two  commissions  to  investigate  this  subject, 
known  as  the  Gardner-Hubbard  commission  of  1S77 
and  the  Elmer  commission  of  1SS4-  These  commis- 
sions made  elaborate  reports  advocating  increased 
pay,  based  upon  speed  and  space.  The  recom- 
mendations were  not  acted  upon,  for  the  reason  that 
the  railroad  companies  ihemseives,  without  extra 
pay,  have  been  found  to  increase  their  speed  and 
enlarge  their  space,  and  thus  the  government  has 
actually  received  these  advantages  under  the  opera- 
tion of  the  law  as  it  stands.  The  steam  roads  had 
done  more  than  their  part,  while  the  government 
took  advantage  of  it  and  refused  to  act.  The  gov- 
ernment has  always  been  in  the  position  of  a  beggar 
regarding  facilities  demanded  of  the  steam  roads  for 
handling  the  mail. 

In  December,  1S97,  a  great  cry  went  up  from 
Washington  as  to  how  the  steam  railways  were 
swindling  the  government.  This  led  to  an  investiga- 
tion, and,  had  I  time,  I  would  like  to  quote  the  results 
of  that  investigation  in  detail.  Suffice  it  to  say,  that 
this  charge  was  abh-  answered  by  Mr.  E.  P.  Ripley, 
.president  of  the  Santa  Fe  railway,  and  the  charge 
denied  by  the  Chicago  Times-Herald.  The  govern- 
ment was  making  thousands  of  dollars  off  of  the  rail- 
ways, through  the  arrangements  of  only  weighing 
mails  every  four  years  and  obtaining  car  space  un- 
paid for.  For  illustration,  in  these  statements  sent 
out  from  Washington,  it  was  claimed  that  the  amount 
paid  by  the  government  to  the  Erie  road  for  the 
transportation  of  mails  had  been  sufficient  to  pay  a 
dividend  of  six  per  cent,  per  annum  upon  all  the  stock 
of  the  road.  The  stock  of  that  road  is  S150.ooo.ooo; 
six  per  cent,  per  annum  would  be  Ijp.oco.ooo;  the 
total  mail  pay  of  the  Erie  road  is  less  than  $500,000. 
Such  statements  as  tliese  place  this  matter  in  a  false 
light,  and,  if  after  years  of  experience  the  steam 
roads  are  not  in  a  position  to  obtain  proper  rates 
for  handling  of  mails,  what  will  be  the  condition 
oi  affairs  between  the  electric  railways  and  the  gov- 
ernment if  no  effort  whatever  is  made  upon  the  part 
of  the  management  of  electric  railways  to  look  after 
this  matter  now?  I  realize  that  it  is  a  hard  matter 
foi  the  government  to  make  a  flat  rate  to  cover  all 
roads  and  the  local  conditions  pertaining  to  each 
Toad;  but  as  it  has  attempted  to  do  this.  I  claim 
that  it  should  have  made  the  rate  high  enough  to 
the  electric  railroads  to  make  them  become  at  least 
interested  in  the  subject,  and  that  three  cents  per 
mile  for  pouch  ser\ice  and  16  cents  per  mile  for 
16-foot  cars,  which  arc  fast  becoming  obsolete  and 
replaced  by  cars  from  one-tliird  to  twice  as  large, 
is  not  enough.  The  government  will  naturally  take 
advantage  of  the  larger  cars  as  it  did  where  advance- 
ment compelled  the  steam  roads  to  increase  the  size 
of  cars,  speed,  etc.,  but  I  doubt  if  it  will  increase 
the  compensation  of  electric  loads  or  take  this  ques- 
tion into  consideration  when  figuring  on  cost  of 
operation. 

It  is  not  for  me  to  say  how  much  we  should  re- 
ceive, but  for  the  members  of  the  convention  to 
take  up  the  subject  for  discussion  and  work  it  out. 
This  class  of  service  will  grow  from  year  to  year,  and 
after  a  while  be  worth  thousands  of  dollars  to  us 
annually,  and  what  we  do  to-day  and  what  we  neglect 
is  laying  the  foundation  for  the  government  to  work 
upon  in  the  future.  Then  it  behooves  us  to  be  on 
the  alert  and  lay  the  foundation  of  the  compensation 
so  well  that  the  government  cannot  tear  it  down 
when  the  time  comes  for  it  to  declare  the  electric 
railroads  as  post  roads,   etc. 

For  the  present  we  are  compelled  to  abide  by  the 
appropriation  of  Congress  and  the  rates  made  by 
them;  but  the  question  before  us  is.  How  can  matters 
be  improved  for  the  benefit  of  electric  railway's  in 
the  future?  This  convention  represents  as  many 
millions  of  dollars  of  investment.  I  believe,  as  any 
other  body  of  men  coming  together  each  3'ear  in 
this  country.  It  contains  men  whose  power  is  felt 
in  every  community.  In  unison  there  is  strength, 
and  if  you.  gentlemen,  will  take  up  this  subject,  dis- 
cuss it  thoroughly,  and  when  you  have  reached  an 


understanding,  go  home  and  lay  the  matter  before 
the  congressmen  from  your  districts,  you  can  con- 
vince them  of  the  good  the  electric  railways  can 
be  to  the  public  in  carrying  the  mails,  and  it  will 
onlj'  be  a  question  of  time  until  the  influence  of 
these  efforts  is  felt  at  Washington,  and  something 
more  substantial  than  glory  and  patriotism  will  be 
our  reward  for  carrying  the  United  States  mails. 
Discussion. 

C.  S.  Sergeant,  Boston:  I  have  some  data  of  our 
experience  in  Boston,  which  might  be  of  interest  to 
the  members.  In  1895  our  company  was  approached 
b}-  the  Postoffice  Department  to  see  what  could  be 
done  in.  the  establishment  of  a  trolley-mail  service, 
but.  as  the  writer  of  the  paper  has  said,  there  was  not 
sufficient  money  available  for  the  purpose,  except 
some  funds  left  over  from  the  '"wagon  fund."  We 
undertook  to  inaugurate  the  service,  and  take  what 
revenue  might  be  gotten  by  a  transfer  from  this 
fund,  as  a  test  of  the  feasibili't>-  of  the  scheme.  This 
vcas  the  first  city  in  which  the  trolley  mail  cars  were 
handled  in  the  same  manner  as  the  steam-railway 
mail  cars;  that  is,  with  a  messenger  and  clerks  to 
assort  the  mails  on  the  car.  We  began  in  1895  with 
seven  mail  cars  which  we  equipped,  and  for  the  in- 
formation of  the  association  I  will  present  a  memo- 
randum which  I  have  concerning  our  trolley  mail 
cars. 

Trolley  mail  cars  inaugurated  May  i,  1895;  night 
service  inaugurated  June  3,  1895. 

Number  of  Trips. 

Week-  Sun-  Holi- 
days, days.  days. 

Started  with 43            18           18  12,670  trips  yearly 

Same  year  increased  to. 43           20           20  130,000  miles  yearly 

In  1S96  increased  to 47           20           20  14.315  trips  yearly 

In  1S97  increased  to 47            19           21  15.409  trips  yearly 

In  1S9S  increased  to 47           19           21  15.517  trips  yearly 

In  189S  mileage  will  be  upward  of 170,000  miles 

There  were  originall3'  12  stations,  to  which  have 
been  added  one  at  Charlestown,  January  i,  1897. 
and  one  at  Roxbury  Crossing,  February  i,  1898, 
on  which  date  also  a  punch  service  was  established 
between  Somer\-ille  and  West  Somenille.  Connec- 
tions have  alwaj-3  been  made  with  the  Boston  and 
.Albany  and  Providence  depots  and  the  Union  sta- 
tion. Sixteen  men  are  constantly  employed,  eight 
conductors  and  eight  raotormen. 

Out  of  about  45,000  trips  run  (to  Januarj^  i,  1898) 
there  were  360  failures  or  irregularities,  or  o.S  of 
one  per  cent.,  and  that  was  almost  wholly  due  to  the 
snow  and  the  consequent  blockading  oi  teams  in 
the  narrowest  streets.  Seven  cars  handle  100,000 
pieces  of  mail  daily. 

The  system  is  under  the  supervision  of  the  New 
England  superintendent  of  railway  mail.  In  other 
cities  the  trolley  and  cable  service  is  under  control  of 
the  local  postmaster.  The  general  superintendent  of 
railway  mail  of  the  United  States,  in  his  report  for 
1S95.  says: 

In  Boston,  by  reason  of  the  lact  thai  the  street-car  lines  are 
all  under  one  management,  we  are  able  to  move  mails  from  one 
suburb  to  another,  as,  for  instance,  from  North  Cambridge  and 
Cambridgeport  to  Brookline.  by  direct  transit,  the  mail  not  be- 
ing compelled  to  pass  ihroueb  the  main  office.  There  is  proba- 
blyno  city  in  the  country  where  the  benefits  of  this  service  will 
be  as  great  as  in  Boston,  with  its  densely  populated  suburban 
districts,  ail  of  which  have  heretofore  been  more  or  less  re- 
stricted in  their  mail  accommodations  by  reason  of  their  mail 
having  to  go  ihrouah  the  citv  postoffice.  By  the  present  system. 
the  railway  postoffices  centering  in  Boston  can  pouch  to  the 
streetcar  lines  all  mails  for  suburban  points  reached  by  them; 
and  the  street-car  lines  in  turn  can  gather  up  all  the  mail  from 
suburban  points  and  pooch  it  direct  to  the  departing  trains  at 
the  various  depots. 

The  first  practical  illustration  of  a  street-railway 
postofnce  was  in  Boston.  Other  cities  had  street- 
railway  mail  cars  earlier,  St  Louis  and  Brooklyn, 
where  the  mail  was  simply  carried  in  bulk  and  de- 
livered the  same  as  by  teams,  not  being  worked  in 
transit;  but  Boston  street-raihva\-  cars  were  the 
first  to  be  patterned  after  steam-railway  cars,  with 
racks  and  all  appliances  for  working  the  mail  in 
transit — transferring,  so  to  speak,  so  much  working 
space  and  clerks  from  the  main  postoffice  to  the 
postoffice  on  wheels,  thereby  losing  absolutely  no 
time  in  handling  matter,  and  enabling  the  business 
man  to  get  his  mail  early  in  the  morning  rather  than 
late  in  the  afternoon,  with  nearly  a  whole  day  saved 
for  him.  One  car  is  equipped  with  an  electric  can- 
celing machine,  with  a  capacity  of  2,000  cancellations 
an  hour. 

Let  us  follow  a  car  to  North  Cambridge,  touching 
Park  Square,  Cambridgeport  and  Cambridge  post- 
offices  en  route.  Take  the  first  trip  in  the  morning, 
where  the  postal  clerk  receives  from  the  general 
office  the  accumulation  of  mail  which  arrives  during 
the  previous  evening,  from  all  parts  of  the  country. 
L^pon  arriving  at  Park  Square  station  the  train 
from  New  York  with  mail  from  the  South  and  New 
York  state,  which  arrives  at  5:30,  is  met  and  its  mail 
is  delivered  direct  to  the  postal  car,  the  contents 
opened  bj-  the  clerk  and  assorted  for  the  carriers. 
L'pon  the  arrival  of  the  car  at  Cambridgeport.  a 
15-minute  run.  the  mail  for  the  station  is  about 
ready  for  delivery  to  the  carrier.  This  also  applies 
to  Cambridge  and  North  Cambridge.  Now  this 
car  receives  mail  collected  at  the  several  stations 
along  the  line  and  assorts  it  in  the  car.  inward,  for 
all  outgoing  trains,  so  that  when  it  reaches  stations 
en  route  or  Boston,  tlie  mail  is  ready  for  immediate 
disnatch. 

Each  car  handles  nearly  five  and  a  quarter  million 
pieces  of  mail,  or  a  total  of  36,561.170  pieces  for  the 
seven   cars,   in  a  single  year. 

The  mail  service,  as  carried  on  here,  is  not  merely 
carrying  it   from  a  station   to  the  postoffice.    Our 
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method  is  practically  a  traveling  postoffice,  and  each 
car  is  practically  a  ijranch  of  the  general  postoffice 
in  Boston,  which  receives  mail  from  the  trains,  as- 
sorts it  and  gives  it  to  carriers,  so  that,  without 
question,  the  average  suburban  mail  here  is  two 
or  three  iiours  earlier  in  its  delivery  than  it  would 
be  without  this  service. 

What  the  writer,  of  the  paper  says  about  the  ques- 
tion of  compensation  I  think  is  very  true  and  im- 
portant. I  believe  that  something  might  be  done 
by  the  association.  We  have  never  received  a 
compensation  which  has  more  than  paid  our  running 
expenses.  I  think  that  any  rate  that  should  be  fixed 
in  an  arbitrary  manner,  so  much  a  car-mile  for  car- 
rying the  mail,  is  entirely  unfair.  It  all  depends, 
it  seems  to  me,  on  the  conditions;  what  service  is 
rendered,  what  the  character  of  the  service  is, 
whether  combined  with  passenger  service  or 
whether  it  is  done  with  independent  cars,  and  what 
llie  local  conditions  of  expenses  are.  For  exainple, 
I  know  that  there  are  some  street-railway  lines 
whose  gross  receipts  from  passenger  business  are 
not  equal  to  our  operating  expenses  for  conduc:ors 
and  motormen  in  Boston.  I  have  no  hesitation  in  say- 
ing that  the  average  expenses  here  per  car-mile  for 
conductor  and  motorman  run  to  about  7.5  per  cent. 
The  hours  for  labor  are  10  hours  in  12,  fixed  by 
law,  and  the  compensation  is  $2.25  per  day  and  30 
cents  an  hour  for  trippers. 

In  some  other  cities  the  conditions  are  quite 
different;  possibly  they  pay  higher  wages.  On  the 
other  hand,  some  mail  routes  are  one  straightaway 
suburban  route,  where  a  rate  of  10  cents  a  mile 
would  be  a  good  rate,  compared  with  one  at  30 
cents  a  mile  where  the  conditions  are  like  those  in 
Boston. 

Congress  needs  enlightenment.  It  does  not  corri- 
prehend  the  fact  that  the  street-railway  service  is 
better  than  the  steam-railway  service^  and  is  of  a 
different  character,  and  something  which  is  such  a 
public  benefit  that  it  would  be  a  pity  to  have  it 
stopped,  and  yet  we  cannot  atiford  to  keep  on  unless 
we  are  properly  remunerated.  I  am  not  without 
hope  that  something  may  be  done  through  our 
association  by  getting  at  the  conditions  of  service 
through  the  secretary,  in  correspondence  with  dif- 
ferent cities.  That  might  be  done  in  an  official  way 
to  find  out  what  the  various  conditions  are  under 
which  different  roads  which  are  members  of  our 
association  are  carrying  mail,  and  what  they  are 
willing  to  do  in  the  shape  of  concerted  effort  to 
bring  these  facts  before  the  members  of  Congress 
who  have  to  do  with  these  matters.  Our  Post- 
office  Department  is  like  all  government  depart- 
ments; it  only  sees  so  many  general  things  and  not 
all  the  details  that  go  to  make  up  expenses  and  se- 
cure perfect  service,  but  I  believe  it  means  to  be 
fair,  and  if  the  true  facts  are  put  before  it  we  shall 
probably  be  able  to  get  a  reasonable  compensation 
for  this  service.  „       ,,., 

John  I.  Beggs,  Milwaukee:  The  Milwaukee  com- 
pany, at  the  present  time,  is  going  through  the 
preliminary  stages  of  establishing  a  mail  service 
upon  its  lines.  I  had  presented  to  me  by  the  post- 
office  officials  at  Milwaukee  the  report  of  the  second 
assistant  postmaster-general,  in  which  I  found  that 
there  had  been  paid,  not  16  cents  per  mile,  but  in 
many  cities,  as  shown  by  the  report  for  the  year 
i8g6,  II  cents  per  mile,  which  is  considerably  below 
the  cost  of  operating  a  car  over  the  line,  yet  that 
car  is  supposed  to  be  given  the  right  of  way  at  all 
times  in  order  to  make  the  service  satisfactory.  I 
found  that  the  wagon  service  was  costing  nearly 
double  what  the  government  expected  us  to  give  a 
very  much  superior  service  for.  It  seems  to  me 
that  it  is  lime  this  association  should  appoint  a 
committee  to  take  this  matter  up  with  the  govern- 
ment and  establish  some  fair  basis  of  remuneration. 
There  are  kinds  of  service  that  could  be  given  in 
one  city  that  might  not  be  possible  in  another.  In 
Milwaukee  we  could  displace  the  wagon  service,  be 
cause  we  control  the  entire  street-railway  system, 
and  the  peculiar  location  of  the  various  lines,  reach- 
ing to  all  the  suburbs  and  running  directly  through 
the  city,  east  and  west  and  north  and  south.  It  is 
proposed  to  do  away  with  much  of  the  carrier-col- 
lecting service,  by  having  districts  in  certain  sections 
of  the  city  and  the  carriers  serving  as  collectors  of 
mails,  bringing  it  to  one  central  point  where  the 
mail  car  would  pick  it  up  periodically. 

As  to  the  question  of  carrying  mail  pouches  on 
the  regular  cars  of  the  systems,  I  seriously  question 
its  advisability.  It  may  possibly  be  necessary  in 
some  of  the  smaller  cities.  I  am  free  to  say  for  the 
Milwaukee  company  that  I  do  not  favor  carrjong 
mail  pouches  on  the  platforms  of  our  cars.  The 
platforms,  as  we  all  know,  are  too  valuable  to  use 
to  carry  a  mail  pouch  at  three  cents  a  mile,  and 
it  would  very  greatly  inconvenience  the  patrons 
on  the  line,  many  of  whom  insist  on  using  the  plat- 
forms, whether  you  like  it  or  not.  It  seems  to  me 
that  if  this  association  would  appoint  a  committee 
to  take  this  matter  up  in  behalf  of  the  street  rail- 
ways of  the  country,  that  committee  could  confer 
with  the  government  officials  and  establish  some 
fair  basis  of  remuneration,  not  simply  for  the  pur- 
pose of  having  street  railways  established  as  mail 
routes,  but,  as  in  the  case  of  steam  railroads,  a 
source  of  revenue  and  profit.  I  think  this  is  the 
proper  time  to  do  it,  because  the  street-railway  mad 
service  is  established  in  a  comparatively  small  num- 
ber of  cities.  I  understand  that  in  Cincinnati,  as 
Mr.  Sergeant  has  stated,  the  cost  of  running  the 
mail  cars  is  about  what  is  received  from  the  gov- 


ernment, without  any  profit  or  compensation  for 
the  wear  and  tear  or  anything  of  the  kind. 

Robert  McCidloch,  St.  Louis:  I  would  stale  for 
the  information  of  the  association  that  one  of  the 
roads  in  St.  Louis  made  a  contract  with  the  govern- 
ment to  carry  the  mail,  and  had  two  cars  bu!lt 
especially  for  the  purpose.  The  compensation  was 
entirely  inadequate  for  the  service  alone,  not  counting 
the  investment  in  special  cars.  The  company  ex- 
pected to  derive  a  benefit  by  being  able  to  designate 
its  road  as  a  United  States  mail  road,  and  had  the 
inscription  made  on  the  cars  "U.  S.  Mail."  As  soon 
as  the  cars  appeared  on  the  streets,  at  the  suggestion 
or  interference  of  somebody,  no  one  knows  who. 
the  government  required  the  sign  to  be  taken  otT 
all  the  cars. 

Mr.  Dimmock:  After  an  investigation  and  a 
conference  with  a  number  of  government  officials, 
I  think  the  secret  of  our  success  will  lie  in  acting 
together  as  a  body,  and  in  not  attempting  to  secure 
recognition  as  post  roads.  The  government  treats 
us  now  as  individuals,  and  if  the  committee  will 
keep  that  point  in  mind  it  is  in  its  power  to  dictate 
to  the  government  the  terms,  instead  of  the  govern- 
ment dictating  to  us.  That  point  is  a  critical  one, 
and  if  we  allow  the  present  rates  to  continue  the 
time  will  come  when  the  government  will  require 
us  to  carry  the  mail  at  the  rates  it  pays  the  steam 
roads.  It  is  the  most  vital  point  in  the  whole  sub- 
ject. 

Henry  C.  Payne,  Milwaukee:  Recently  I  had  an 
interview  with  the  postmaster-general  and  assistant 
postmaster-general  in  regard  to  this  subject.  I 
found  these  gentlemen  much  interested  in  this  ques- 
tion, but  the  difficulty  with  them  is  lack  of  funds. 
The  trouble  lies  back  of  the  department.  It  lies 
in  the  appropriation  available  for  this  purpose,  and 
you  will  have  no  difficulty,  I  think,  in  getting  a 
reasonable  compensation  from  the  departments  if 
a  sufficient  appropriation  is  made  by  Congress.  I 
think  largely  the  trouble  lies  there,  and  I  have  no 
doubt  that  if  the  committee  from  this  association 
will  take  the  matter  up  and  present  it  properly  to 
the  committee  on  appropriations,  having  in  charge 
the  postoffice  appropriation,  you  wall  secure  a  very 
large  increase.  I  have  found  the  department  of- 
ficials willing  to  investigate  the  situation  in  different 
cities  and  to  act  as  far  as  the  means  at  their  com- 
mand will  allow;  and  I  have  no  doubt  that  the 
methods  proposed  will  be  the  proper  ones  to  pursue. 
But,  of  course,  it  will  require  that  the  gentlemen 
selected,  if  they  hope  for  success,  visit  Washing' on 
and  press  the  claims  of  the  street  railroads  on  the 
proper  committee  of  Congress,  before  taking  up 
each  individual  case  with  the  department.  I  am 
thoroughly  in  accord  with  the  resolution,  but  the 
committee  will  find  that  it  has  more  to  do  than  gather 
statistics  and  information.  It  will  be  necessary  to 
go  to  Washington  and  present  the  case  to  the  proper 
committee  of  the  House  of  Representatives. 


Municipal   Electricians  to  Revise  Their 
By-laws 

Chairman  Ellett  of  the  executive  committee  of 
the  Association  of  Fire  and  Police  Telegraph  Su- 
perintendents and  Municipal  Electricians  has  issued 
a  call  for  a  meeting  of  his  committee  for  October 
8th,  at  Wilmington,  Del.,  the  home  of  the  president 
of  the  association,  Mr.  John  W.  Aydon.  The  fol- 
lowing-named gentlemen  compose  the  committee: 
W.  Y.  Ellett.  superintendent  fire  telegraph,  EIraira, 
N.  Y. ;  M.  W.  Mead,  city  electrician,  Pittsburg,  Pa.; 
Ijaptain  William  Brophy,  chief  electrician  Wire  In- 
spection Department,  Boston,  Mass.;  W.  H.  Thomp- 
son, city  electrician,  Richmond,  Va. ;  F.  C.  Mason, 
superintendent  police  telegraph,  Brooklyn,,  N.  Y. 

The  committee,  at  this  meeting,  will  revise  the 
by-laws  of  the  association  and  decide  upon  matters 
pertaining  to  the  next  regular  meeting  of  the  as- 
sociation, which  will  be  held  at  Wilmington,  Del., 
September  3.  1899.  All  members  of  the  association 
are  invited  to  be  present  at  this  meeting  of  the 
executive  committee.  President  Aydon  has  ar- 
ranged to  entertain  all  who  can  make  it  convenient 
to  be  present.  Applications  for  membership  will 
also  be  received  and  acted  upon  at  this  meeting. 


Chicago    Rheostat    Company    and    Its 
Product. 

The  electrical  trade  in  general  will  be  interested 
to  know  something  of  a  new  rheostat  and  general 
electrical  manufacturing  company  that  has  recently 
opened  business  in  Chicago,  and  one  that  is  reported 
as  having  already  met  with  most  flattering  success. 

The  Chicago  Rheostat  company.  1649-50  Mar- 
quette building,  Chicago,  has  but  newly  em- 
barked in  the  rheostat  field,  and  its  success  may  be 
said  to  be  assured,  as  at  the  helm  is  the  experienced 
hand  of  E.  W.  Hammer,  so  long  connected  with 
another  rheostat  company  wdiich  still  bears  his 
name.  Mr.  Hammer's  efforts  have  been  such  that 
a  brilliant  future  is  predicted  for  his  new  company. 

In  addition  to  a  full  line  of  standard  motor-start- 
ing and  controlling  rheostats,  the  Chicago  Rheostat 
company  will  furnish  the  complete  and  well-known 
line  of  special  pump  and  elevator  controllers  made 
under  the  Whittingham  patents;  also  a  full  line 
of  dynamo  field  rheostats,  using  the  new  enameled 
resistance-unit  system,  recently  patented  by  the 
American  Electric  Heating  corporation.  This  very 
comprehensive  list  is  listed  in  the   company's  new 


catalogue,  an  attractive  pamphlet,  bound  in  raw  silk 
copiously  illustrated,  and  arranged  with  special  re- 
gard for  the  convenience  of  the  purchaser. 

One  of  the  best  guarantees  that  the  products  o; 
the  Chicago  Rheostat  company  will  be  of  the  high- 
est standard  in  each  detail  is  the  association  with  it 
of  J.  D.  Claghorn  as  superintendent.  Mr.  Claghorn 
occupied  a  similar  position  wi;h  Mr.  Hammer's  old 
company  from  its  inception  until  a  very  recent  date, 
and  has  been  intimately  connected  with  electrical 
manufacturing  for  the  last  15  years. 

The  designing  department  of  the  company  will  be 
in  charge  of  F.  S.  Hurst.  Mr.  Hurst  was  chief  of 
the  draughting  department  of  the  Cutler-Hammer 
Manufacturing  company,  so  this  very  important 
branch  of  the  business  is  assured  of  competent  ex- 
pert service. 

As  an  evidence  of  the  company's  progress  to  date 
it  reports  the  receipt  of  orders  for  rheostats  during 
the  last  two  week's  aggregating  464  horse  power, 
ranging  in  size  from  one-eighth  to  roo  horse  power. 


Duplex  Incandescent  Lamp. 

The  accompanying  cut  shows  the  Duplex  lamp, 
made  by  the  Fostoria  Incandescent  Lamp  company. 
For  this  lamp  the  company  makes  four  claims: 
First,  that  if  burned  at  ordinary  candle  power,  using 
each  filament  separately,  it  will  last  as  long  again 
as  any  lamp  on  the  market;  secondly,  that  by  the 
use  of  the  incorporated  switch,  the  candle  power 
of  the  lamp  can  be  doubled  at  will,  and  turned  back 
to  normal  candle  power  at  will  of  the  user;  thirdly, 
that,  both  price  and  efficiency  considered,  it  is  the 
most  economical  and  practicable  lamp  yet  brought 
out,  and  fourthly,  that  it  can  be  used  in  all  standard 
bases  without  any  change,  expense  or  inconvenience. 

The  Duplex  is  especially  strong  and  showy  with 


DUPLEX  INCANDESCENT  LAMP, 

its  double  filament,  and  it  radiates  a  strong  and 
beautiful  light.  The  filaments  are  perfectly  poised, 
and  when  the  full  power  is  turned  on,  it  gives  32 
canille  power,  while,  if  for  any  reason  it  is  advan- 
tageous to  have  less  illumination,  by  the  use  of  the 
switch  the  one  filament  can  be  thrown  off  and  the 
other  can  be  left  burning  at  full  16  candle  power. 
Users  of  incandescent  lamps  wishing  to  make  a 
test  of  this  lamp  can  obtain  free  samples  by  applying 
to  John  W.  Brooks,  the  western  manager  at  Chi- 
cago, giving  the  voltage  and  base  of  lamp  required. 


The  English  Awakening. 

[From  the  Trade  Journals'  Review  of  Manchester   England.] 

We  do  not  complain  of  this  activity  on  the  part 
of  our  transatlantic  cousins;  we  only  ask  for  a  fair 
field,  and  that  our  manufacturers  may  be  be  un- 
trammeled  by  fiscal  burdens,  or  heavy  transport 
rates.  But,  undoubtedly.  John  Bull  will  have  to 
bestir  himself,  and  arm  for  the  conflict.  He  may 
find  it  necessary  to  take  a  leaf  out  of  Uncle  Sam's 
book.  He  is  said  to  be  too  independent  to  make  a 
good  salesman.  That  may  be  true  of  him  when, 
without  putting  himself  about,  he  can  sell  all  he  can 
produce.  But  let  him  learn  to  produce  more,  and 
to  do  so  more  cheaply.  If  he  is  to  retain  his  hold 
on  the  world's  markets,  his  prices  must  be  satis- 
factory as  well  as  his  goods.  But  in  order  to  do 
these  things  he  will  have  to  discard  many  anti- 
quated methods,  and  to  consign  many  old-fashioned 
machines  to  the  scrap-heap,  to  be  replaced  with  the 
best  of  their  kind.  With  better  machinery,  and 
heartier  co-operation  from  his  workmen,  he  need 
not  fear  of  being  able  to  hold  his  own  in  all  markets. 
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Duty  to  Keep  Electric  Wires  Out  of  Way 
of  Citizens  in  Alleys. 

The  Supreme  Court  of  Missouri  holds,  in  the  case 
of  Gannon  against  the  Laclede  Gaslight  company, 
that  the  plaintiff's  petition  was  complete  when  the 
charges  had  been  made  that  her  husband  had  met 
his  death  upon  one  of  the  public  alleys  of  the  city,  in 
the  discharge  of  his  duty  as  fireman,  and  without 
fault  upon  his  part,  by  stepping  upon  an  electric 
wire  of  the  defendant  charged  with  electricity,  which 
the  defendant  had  negligently  suffered  to  become 
broken  in  two  and  fall  to  the  pavement  of  the  alley. 

The  other  averments  of  carelessness  on  the  part 
of  the  defendant,  that  it  knew,  or  ought  by  the  ex- 
ercise of  care  and  caution  to  have  known,  that  the 
wire  was  broken  and  liable,  if  touched  by  a  hurnan 
being  while  so  broken  and  charged  with  electricity, 
to  destroy  human  life,  and  the  fact  that  the  act  of 
negligence  as  alleged  to  have  occurred  after  the 
particular  manner  detailed  in  the  petition  was  not 
shown  in  all  its  fullness,  the  court  further  main- 
tains, were  not  fatal  to  a  recovery  of  damages,  if 
sufficient  was  shown  to  have  made  a  prima  facie 
case  of  negligence  under  any  of  the  charges  made, 
and  constituted  no  disregard  of  the  rule  of  pleading 
and  practice  that  prohibits  variance  between  allega- 
tions made  and  proof  shown. 

It  is  scarcely  necessary  to  assert,  continues  the 
court,  that  it  w^as  the  duty  of  the  defendant  company 
to  so  keep  at  all  times  its  electric  wires,  over  which 
was  continuousb'  being  transmitted  that  "most  dan- 
gerous energ}',  force  or  fluid  known  to  man  called 
electricity."  out  of  the  way  of  the  citizen,  that  con- 
tact with  them  would  not  occur  as  he  went  to  and 
fro  in  the  prosecution  of  his  business.  It  was  a 
matter  of  the  plainest  duty  for  the  defendant  to  see 
that  the  streets  and  alleys  of  the  city,  along  which,  by 
permission,  it  was  suffered  to  place  its  overhead 
wires  for  its  own  private  gain,  were  at  all  times 
maintained  in  the  same  condition,  as  to  safety  from 
the  danger  of  electricity,  as  they  were  before  its 
overhead  use  thereof  was  begun;  and  a  most  im- 
perative duty  was  placed  upon  the  defendant,  in 
assuming  the  overhead  use  of  the  public  alley  with 
its  wires,  to  see  that  persons  passing  along  and 
using  the  alley  w'ere  not  injured  thereby;  and  when 
proof,  under  the  allegations  of  the  plaintiff's  peti- 
tion, was  made,  showing  that  one  or  more  of  the 
defendant's  wires  charged  with  its  death-dealing 
force  was  down  upon  one  of  the  public  alleys  of  the 
city,  and  that  the  plaintiff's  husband  met  his  death 
in  the  discharge  of  his  duty,  a  prima  facie  case  of 
negligence  was  made  out  against  the  defendant,  and 
the  burden  was  then  upon  it  to  show  that  its  wires 
v;ere  down  in  the  alley  through  no  fault  of  its 
pgents  and  servants. 


South  American  Trade. 

South  American  markets  should  be  diligently 
studied  by  American  manufacturers.  It  may  be 
truthfull}'  said  that  American  manufaciurers  are  es- 
tablishing a  good  reputation  in  South  America,  and 
increase  of  trade  may  confidently  be -looked  for;  but 
there,  as  elsewhere,  competition  is  increasing. 

From  reliable  and  trustworthy  sources  it  is  learned 
that  there  is  a  good  demand  in  most  of  the  South 
American  countries  for  electrical  machinery,  fittings 
and  kindred  lines.  During  the  year  1S97,  the  Ar- 
gentine Republic  imported  16,081  tons  of  galvanized 
iron  wire,  valued  at  $1,005,777;  also  35.216  dozen 
incandescent  lamps,  5,123  cases  of  general  electrical 
material,  52  dynamos,  529  cases  of  telegraph  mate- 
rial, 31S  cases  of  telephone  material,  together  with 
other  electrical  appliances.  In  addition,  recent  es- 
timates on  electric-railway  materials  sent  to  Ar- 
gentina by  manufacturers  of  the  United  States  rep- 
resent upwards  of  ?2, 000,000. 

Many  reasons  have  been  given  why  the  South 
American  trade  lacks  vitality.  The  first  and  prin- 
cipal reason  can  be  stated  in  a  single  sentence:  A 
lack  of  capable  traveling  salesmen  for  special  lines 
able  to  speak  the  Spanish  language.  American 
banks,  steamship  lines  and  large  stores  are  all  im- 
portant, but  they  must  follow  the  results  of  the  ef- 
forts of  American  salesmen.  The  New  York  export 
commission  houses  which  are  doing  business  in  the 
South  American  countries  are  doing  good  work, 
but  they  could  do  much  better  if  the  American  man- 
ufacturers would  co-operate  more  fully  with  them  in 
sending  traveling  salesmen  and  issuing  proper  cata- 
logues in  Spanish  and  Portuguese. 

It  is  recommended  b)'  men  of  experience  that 
American  traveling  salesmen  be  employed  and  that 
distinctive  American  importing  houses  be  estab- 
lished. It  is  predicted  that  in  due  time  will  follow 
regular  lines  of  steamers  under  the  American  flag 
and  the  opening  of  American  banks  wherever  re- 
quired. A.  F.  T 


Railway   Generators  Driven  by  Gas   En- 
gines. 

The  gas-driven  plant  for  the  electric  railways  at 
Lausanne  has  now  been  working,  without  hitch,  for 
over  two  years.  The  generators  are  of  130  horse 
power  each,  and  economical.  A  description  of  the 
plant  recently  appeared  in  the  Genie  Civil.  The  com- 
pany had  among  many  offers  one  from  the  Paris 
firm  of  Heurtey  &  Fichet,  to  supply  mixed  gas 
power  at  a  maximum  expenditure  of  625  grammes 


of  coal  per  effective  horse  power  hour.  The  com- 
pany accepted,  and  that  figure  has  never  been  ex- 
ceeded. There  are  three  gas  generators,  and  room 
is  provided  for  a  fourth.  The  coal  is  used  in  small 
grains.  The  mixture  of  air  and  steam,  which  is  fed, 
is  superheated  in  a  tube  around  which  the  hot  gas 
plays,  which  leaves  the  geneiator  at  a  temperature 
of  600°  Centigrade.  The  cooled  mixed  gas  passes 
into  a  gasometer.  The  water  reservoir  of  230  cubic 
yards  capacity  is  built  in  Hennebique  cement.  Each 
two-cylinder  Crossley  engine  is  coupled  to  a 
Thury  generator  of  the  Compagnie  de  V  Industrie 
Electrique,  Geneva,  b^'  means  of  Raffard  rings.  The 
accumulator  battery  of  300  Pollak  cells  helps  to  start 
the  gas  engines.  The  25  cars,  each  arranged  for  32 
seats,  are  each  fitted  with  two  20  horse  power  Thury 
motors.  The  conductors  are  stretched  on  Mannes- 
mann  steel  tubes.  The  line  has  a  length  of  about 
eight  miles  and  is  hardly  anywhere  straight.  Dur- 
ing the  first  half  of  1898  the  total  amount  of  coal 
consumed  in  the  power  station  amounted  to  9.32 
grammes  per  kilowatt. 


Consolidation  of  the  Elevator  Com- 
panies  Reported. 

It  is  reported  that  a  consolidation  of  all  the  promi- 
nent elevator-manufacturing  companies  of  the  coun- 
try has  been  effected.  It  is  said  that  such  concerns 
a?  the  Crane,  Hale,  Otis.  Standard  and  Sprague 
companies  are  embraced  in  the  deal,  and  that  all 
classes  of  elevators — hydraulic,  electric  and  steam — 
are  involved.  The  statement  is  made  that  the  head- 
qirarters  of  the  management  of  the  combination 
will  be  in  the  East. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  October  3. — An  important  Brooklyn 
street-railway  consolidation  that  seems  to  have  been 
eft'ected  is  that  of  the  Brooklyn  Rapid  Transit  com- 
pany (capital  stock,  $20,000,000)  and  the  Nassau 
Electric  Railroad  company  (capital  stock,  $6,oco,- 
000;  bonds,  $4,849,000).  This  means  a  practical 
combination  of  all  the  surface  street-railway  inter- 
ests in  the  borough  of  Brooklyn,  as  the  two  com- 
panies named  had  before  taken  unto  themselves  all 
the  others.  The  Brooklyn  Rapid  Transit  company 
will  be  in  control.  It  is  possible  that  an  arrange- 
ment will  be  perfected  by  which  the  Brooklyn  ele- 
vated railroad  companies  will  be  taken  into  the  com- 
bination. ' 

The  Metropolitan  Street  Railway  Employes'  as- 
sociation celebrated  its  second  anniversary  on  Sat- 
urday night  at  Carnegie  Hall.  The  association  was 
formed  for  the  purpose  of  securing  mutual  insur- 
ance and  taking  care  of  sick  members.  It  has  paid 
out  $3,000  in  insurance,  spent  as  much  for  sick  bene- 
fits, and  accumulated  a  fund  of  $5,000,  which  it  has 
invested  in  the  securities  of  the  railroad  company. 
In  the  winter  the  members  hold  monthly  meetings, 
at  which  entertainments  are  given.  Originally  the 
entertainments  were  furnished  by  hired  performers, 
but  after  a  few  months  it  was  found  that  there  was 
sufficient  ability  among  the  members  of  the  associa- 
tion to  provide  satisfactory  diversion.  One  of  the 
features  of  the  entertainment  of  Saturday  night  w'as 
the  presence  of  about  28  employes  of  the  road  who 
served  in  the  campaigns  in  Cuba  and  Porto  Rico. 
These  men  are  still  on  the  sick  list,  and  are  awaiting 
complete  recovery  before  taking  the  places  they 
left  when  they  enlisted. 

The  chairman  of  the  relief  committee  of  the  Sev- 
enty-first Regiment  Veteran  association  has  sent 
a  letter  to  the  president  of  the  Metropolitan  Street 
Railway  compan}^  to  convey  the  committee's  "keen 
sense  of  appreciation  and  heartfelt  thanks  for  the 
great  service  rendered  to  the  sick  and  enfeebled 
Seventy-first  Regiment  by  your  company  upon  its 
return  to  this  city,  and  also  gratitude  to  the  officers 
and  men  of  the  companj-  for  their  kind  and  efi&cient 
efforts  to  aid  our  almost  helpless  men.  A  number 
of  these  men  that  your  company  aided  have  since 
died,  but  your  kind  assistance  will  long  be  remem- 
bered by  the  survivors,  as  well  as  the  members  of 
the  Veteran  association." 

The  new  "underground"  electric  cars  began  run- 
ning regularly  on  the  Sixth-avenue  route  on  Sat- 
urday between  Fifty-ninth  street  and  Fourth  street. 
J\.n  experimental  trip  was  taken  over  the  new  road 
by  several  officers  of  the  company  at  midnight  on 
Friday,  and  they  found  the  roadbed  in  first-class 
condition  and  everything  in  running  order.  The 
work  of  completing  the  system  below  Fourth  street 
will  be  pushed  with  the  same  vigoi"  as  the  company 
has  exhibited  in  changing  the  motive  power  of  the 
northern  part  of  the  line,  and  it  is  expected  that 
within  another  month  the  whole  route  from  Harlem 
to  Vesey  street  will  be  open. 

The  Port  Chester  Electric  Lighting  company  has 
just  purchased  the  plant  and  franchises  of  the  West- 
chester Gas  and  Electric  company,  and  will  begin 
in  a  short  time  to  build  an  entirely  new  plant  to 
supply  the  villages  of  Port  Chester,  Rye.  Harrison 
and  Mamaroneck.  The  capital  stock  of  the  new 
company  is  $50,000.  and  the  officers  are  William  E. 
Ward,  president;  J.  Addison  Johnston,  vice-presi- 
dent; William  L.  Ward,  treasurer,  and  Walter  S. 
Comby,  secretary.  M.  S. 


Northwestern  Notations. 

Minneapolis,  October  3. — The  electric-power  plant 
at  Canyon  Ferry,  14  miles  from  Helena,  Mont,  has 
been  put  in  operation  and  the  power  transmitted 
to  the  smelters  at  East  Helena.  The  test  was  an 
entire  success.  The  plant  will  not  be  placed  in  reg- 
ular use  until  some  machinerj^  is  supplied  for  which 
the  company  has  been  waiting  for  some  time. 

The  Twin  City  Rapid  Transit  company  is  prepar- 
ing to  replace  all  its  short  cars  wdth  43-foot  cars 
for  all  lines  in  Minneapolis.  The  company  has  a 
number  of  new  cars  in  course  of  construction,  and 
they  will  be  placed  on  the  various  lines  as  rapidly  as 
possible.  With  these  cars  in  use,  the  trailer  will  be 
abandoned.  The  new  cars  will  also  obviate  the  use 
of  open  cars,  for  the  windows  are  much  longer  than 
the  windows  on  the  old-st\de  car,  and  when  fully 
opened  make  the  car  quite  as  cool  as  the  regulation 
open  car.  In  case  of  a  sudden  change  in  the  weather, 
which  is  not  unknown  in  this  section,  the  new-style 
cars   will  have  an  obvious  advantage. 

A  small  fire  in  the  electric-light  station  at  Tekoa, 
Wash.,  played  havoc  with  the  equipment.  It  was 
soon  extinguished,  but  not  before  the  electrical  ap- 
paratus was  ruined.     The  loss  was  $1,500. 

The  receiver  of  the  street-railway  company  at 
Duluth,  Minn.,  has  filed  a  petition  asking  permis- 
sion to  pay  interest  on  the  first-mortgage  bonds  of 
the  company.  Thirteen  creditors  have  inter\'-ened 
with  small  amounts,  ranging  from  $1.65  to  $174.80. 

The  village  of  Hopkins,  Minn.,  voted  $3,000  bonds 
to  secure  the  extension  of  the  electric  line  running 
from  Minneapolis  to  St.  Louis  Park,  on  to  Hopkins. 
They  also  want  freight-car  service  several  times  a 
w^eek. 

The  Devils  Lake  and  Kilbourn  Electric  Railway 
company  has  applied  to  the  council  at  Baraboo, 
Wis.,  for  a  franchise  between  Devils  Lake  and  Kil- 
bourn. 

The  Twin  City  Rapid  Transit  company  made  a 
vigorous  appeal  before  the  State  Board  of  Equaliza- 
tion to  have  its  assessment  reduced.  It  claimed  that 
the  cost  of  the  system  when  put  in  was  about 
$10,000,000,  but  that  it  could  be  duplicated  through- 
out for  $3,000,000  to-day,  and  the  assessment  ought 
to  be  on  the  basis  of  what  it  would  cost  to  replace 
it.  The  claim  was  also  made  that  the  lines  were 
not  profitable  to  anj^  extent,  and  improvements 
kept  the  profits  down  to  nothing. 

A  car  in  La  Crosse,  Wis.,  jumped  the  track  on 
a  curve  and  ran  over  the  curb  and  onto  the  side- 
walk, breaking  a  tree  and  an  electric-light  pole.  The 
car  was  completely  wrecked. 

The  electric-car  line  between  Des  Moines.  la., 
and  Valley  Junction  has  been  completed  and  put 
in  operation.     Thirty-minute  service  will  be  given. 

The  jury  has  returned  a  verdict  in  favor  of  the 
Edison  Light  and  Power  company  at  La  Crosse. 
The  company  was  sued  by  the  La  Crosse  Depart- 
ment company,  for  damages  resulting  from  a  fire 
which  burned  the  plaintiff's  store.  The  fire  is  al- 
leged to  have  started  from  the  defendant  company's 
wires. 

A  citizens'  committee  at  Hillsboro.  N.  D.,  rec- 
ommends that  the  city  put  in  an  electric-light  plant, 
at  an  estimated  cost  of  $5,000.  C. 


Canadian  Intelligence. 

Ottawa,  Out,  October  i. — The  Electric  Light  and 
Power  company  of  Quebec  is  building  a  large  power 
house  at  St.  Gabriel  Falls.  It  is  proposed  to  es- 
tablish three  pulp  mills  at  that  point 

It  is  reported  that  Edward  S.  Jennison.  a  Chicago 
engineer,  has  a  plan  to  dam  the  Kakabeka  River,  at 
a  cost  of  $i,ooo.coo.  and  to  utilize  its  power  for  the 
benefit  of  Port  Arthur  and  Fort  William,  Ont.  The 
intention  is  that  the  towns  of  Port  Arthur  and  Fort 
William  shall  get  their  water  supply  from  this  source, 
which  would  likewise  give  them  a  fire  pressure  by 
gravity.  The  power  will,  it  is  said,  be  sufficient 
to  generate  electricity  to  supply  the  Port  Arthur 
electric  railway  as  well  as  electric  light  and  energy 
for  both  towns. 

Application  has  been  made  to  the  Ontario  Leg- 
islature for  an  act  to  incorporate  the  Toronto  Ele- 
vated Railway  company,  such  act  to  provide  that 
the  company  may,  subject  to  the  consent  of  the 
municipalities  affected,  and  subject  to  all  other 
existing  rights,  construct  and  operate  a  system  of 
elevated  electric  railways  in  Toronto  and  adjoining 
municipalities,  and  also  in  conjunction  therewith  a 
system  of  surface  railways  in  Toronto  and  other 
municipalities  within   a   radius  of  50  miles. 

Farmers  and  fruit-growers  from  Vineland  and 
the  township  of  Louth.  Lincoln  Countj'.  Ontario, 
have  waited  on  the  directors  of  the  Hamilton, 
Grimsby  and  Beamsville  Electric  Raihvay  company, 
at  Hamilton,  and  requested  the  company  to  extend 
its  lines  from  Beamsville  to  St.  Catharines.  The 
directors  stated  that  the  cost  of  building  a  line  over 
the  ravines  would  be  very  great,  and  they  would 
not  think  of  undertaking  it  without  a  substantial 
bonus  from  St.  Catharines  and  also  from  the  Louth 
Township-  They  further  staled  that  their  engineer 
was  making  an  estimate  of  the  cost  of  constructing 
the  railway,  and  when  his  report  was  received  the 
directors  would  come  to  a  decision  on  the  matter. 
There  is  no  doubt  that  the  bonuses  will  be  voted. 

The  annual  meeting  of  the  Standard  Light  and 
Power  company  was  held  this  week  at  the  office  of 
the  company  in  Montreal.  The  annual  report  of 
business   for  the   past  year  was  considered   highly 
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satisfactory.  The  year's  business  was  the  best  since 
the  company's  incorporation.  A  contract  has  been 
entered  into  with  the  Lachine  Rapids  Hydrauhc 
company  for  supplying  current  to  run  the  plant  from 
the  Lachine  Rapids  in  place  of  steam.  It  was  de- 
cided to  largely  improve  the  station  by  purchasing 
rotary  converters,  fireproohng  the  building  and 
making  the  station  the  most  complete  direct-current 
ptation  in  the  Dominion.  In  addition  to  receiving 
power  from  the  Lachine  Rapids,  there  is  also  a 
magnificent  steam  plant  in  reserve,  so  that  cus- 
tcmers  are  doubly  protected. 

A  practical  test  of  the  Canadian  Pacific  Railway 
company's  new  copper-wire  telegraph  circuit  was 
made  on  Wednesday  last,  between  Montreal  and 
Vancouver,  and  the  time  consumed  in  sending  a 
message  to  Montreal  and  transmitting  reply  to 
Vancouver  was  about  a  minute.  The  wire  was  du- 
plexed, being  made  capable  of  carrying  two  messages 
in  the  opposite  directions.  After  the  exchange  of 
messages,  an  acknowledgment  was  received  from 
Vancouver  verifying  the  statement  of  the  Montreal 
people  that  the  handling  of  these  two  messages 
occupied  the  space  of  about  one  minute.  The  act- 
ual distance  covered  by  this  new  wire  is  about  2.900 
miles,  constituting  probably  the  longest  direct  land- 
line  circuit  for  daily  work  in  the  world.  To  pass 
across  this  distance  signals  only  occupy  one-ftfth 
of  a  second.  This  direct  circuit  will  enable  Mon- 
treal. Vancouver,  Winnipeg,  Rossland,  Nelson  and 
other  far  western  points  to  transact  speculative  busi- 
ness between  themselves  almost  as  quickly  as  be- 
tween Montreal  and  Chicago.  The  alternative  tele- 
graph line  to  the  Kootenay.  via  the  Crow's  Nest 
Pass  line  will  also  be  completed  this  fall.  W. 


PERSONAL 


Gerald  Mahony,  electrician  of  the  Lakon  com- 
pany of  Elkhart,  Ind.,  is  visiting  friends  in  Chicago. 

Harry  Gordon,  city  buyer  of  the  Western  Electric 
company,  died  last  week.  Mr.  Gordon  was  35  years 
of  age  and  well  known  to  the  electrical  men  of  Chi- 
cago. 

Mr.  Frederick  Nelson  of  the  Chicago  office  of  the 
Westinghouse  Electric  and  Manufacturing  company 
is  now  in  charge  of  the  Westinghouse  exhibit  at 
Omaha.  Mr.  T.  Julian  McGill,  who  had  been  in 
charge  of  the  company's  display,  is  now  manager  of 
the  Minneapolis  office. 

The  commissioner  of  patents  recently  made  an 
extended  journey  through  the  West.  Mr.  Duell 
was  accompanied  on  his  trip  by  Mrs.  Duell  and 
their  three  sons.  They  were  gone  from  Washington 
long  enough  to  enable  them  to  visit  many  points 
of  interest  between  the  Atlantic  and  the  Pacific 
coasts,  including  the  Yellowstone  Park  and  the 
Omaha  Exposition.  Mr.  Duell  noticed  a  slight  de- 
cline in  the  applications  for  patents  during  the  war, 
according  to  the  Washington  correspondent  of  the 
New  York  Tribune,  and  he  attributes  it  to  the  fact 
that  many  mechanics  who  are  inventors  enlisted, 
for  since  peace  has  been  established  applications 
for  patents  are  again  normal. 


ELECTRIC  LIGHTING. 

On  Monday  Anthony  N.  Brady,  on  behalf  of  the 
Kings  County  Electric  Light  and  Power  company 
of  Brooklyn,  and  George  Foster  Peabody,  on  behalf 
of  the  Edison  Electric  Illuminating  company  of 
Brooklyn,  completed  the  big  electric-light  consoli- 
dation that  has  been  pending  for  many  months. 
The  Kings  County  company  became  the  owner  of 
the  Edison  stock,  and  by  virtue  of  the  ownership 
of  this  stock  will  own  the  stock  of  the  Citizens' 
Lighting  company  and  the  Municipal  Lighting 
company  of  Brooklyn.  This  purchase  gives  the 
Kings  County  company  substantially  all  the  elec- 
tric-light business  in  the  borough  of  Brooklyn. 

A  gas  company  can  amend  its  charter  to  allow  the 
furnishing  of  electric  light,  according  to  the  Supreme 
Court  of  Ohio,  which  holds,  in  the  case  of  Picard 
against  Hughey.  that  where  a  corporation  organ- 
ized under  the  laws  of  that  state  to  manufacture 
and  furnish  gas  to  light  the  streets  and  pub- 
lic and  private  buildings  of  a  municipal  corpora- 
tion amends  its  charter  so  as  to  authorize  it  to  em- 
ploy both  gas  and  electricity  in  connection  with 
gas,  such  additional  powers  should  not  be  deemed 
to  change  substantially  the  original  purposes  of  its 
organization,  and  is,  therefore,  authorized  by  such  a 
statute  as  one  in  that  state,  empowering  corpora- 
tions to  amend  their  charters,  except  to  change  sub- 
stantially the  original  purposes  of  their  organiza- 
tion. 

The  New  York  Gas  and  Electric  Light,  Heat  and 
Power  compan3%  with  a  capital  of  $25,000,000,  was 
incorporated  on  October  3d  at  Albany.  Its  stated 
objects  are  to  manufacture  an.d  supply  gas  and  elec- 
tricity for  light,  heat  and  power  purposes  in  the 
territory  of  Greater  New  York,  irhe  corporation 
i?  to  have  the  right  to  purchase  and  hold  the  stocks 
and  bonds  of  any  foreign  or  domestic  corporations 
and  exchange  therefor  its  own  stock  and  bonds. 
The  organization  tax  of  $31,250  was  paid  to  the 
state  treasurer  by  a  check  of  the  Central  Trust  com- 
pany drawn  on  the  Bank  of  America.     The  directors 


are  Henry  J.  Hemmcns,  Frank  D.  Allen,  Frederick 
L.  Allen,  J.  Frank  Yawger,  Louis  M.  King,  Charles 
N.  Flint  and  Nathaniel  W.  Smith  of  New  York, 
The  incorporators  are  nearly  all  young  lawyers.  Mr. 
Hemmens  is  a  partner  of  Samuel  A.  Beardsley,  who 
is  said  to  be  associated  with  ex-Governor  Flower 
in  ventures  in  trolley  lines  north  of  New  York. 
The  incorporators  are  not  ready  to  tell  yet  who  is 
behind  them  or  what  their  plans  are. 


POWER  TRANSMISSION. 

The  Elko  (Nev.)  Independent  says  that  S.  N. 
Miller  and  others  intend  to  harness  the  Snake  River 
and  utilize  its  power.  Dynamos  will  be  installed. 
It  is  thought  that  $100,000  will  be  sufficient  to  build 
a  line  and  plant  which  will  deliver  a  sufficient  quan- 
tity of  power  at  Tuscarora. 

C.  G.  Baldwin  of  Claremont,  Cal.,  has  filed  notice  of 
the  appropriation  of  water  from  Mill  Creek  to  the 
extent  of  125  miner's  inches.  The  water  will  be 
carried  to  a  point  opposite  T.  R.  Aker's  place  in 
the  town  ,of  Mill  Creek,  where  it  will  be  used  for 
power  for  the  purpose  of  generating  electricity  to 
be  used  in  Lake  View,  Peris,  Menififee,  Elsinore 
and  other  towns  in  that  section. 


ELECTRIC  RAILWAYS. 

In  Pasadena,  Cal.,  an  ordinance  has  been  passed 
granting  to  George  Leighton  the  right  to  construct 
and  operate  an  electric  railway  on  certain  streets. 

Referring  to  the  statement  that  the  rails,  wires 
and  poles  of  the  Montreal  Street  Railway  company 
have  been  judicially  adjudged  to  be  subject  to  as- 
sessment for  municipal  taxation,  the  controller  of 
that  company  says  that  there  has  been  a  mistake. 
There  has  been  no  such  judgment,  he  states,  the 
question  not  having  arisen  in  Montreal. 

The  experiment  of  having  street-car  lines  owned 
by  the  municipality  is  to  be  tried  in  Christiania. 
Electric  lines  are  to  be  built  in  the  near  future  by 
the  city.  They  are  to  run  toward  the  eastern  lirnits 
of  the  town,  the  purpose  of  the  city  fathers  being 
to  encourage  the  building  of  homes  in  that  quarter. 
Now  the  growth  of  the  city  is  toward  the  west  and 
rents  there  are  high.  So  it  appears  that  the  local 
government  even  seeks  to  help  the  humbler  citizens 
to  secure  cheaper  habitations.  Paternalism  is  as- 
suredly having  a  fair  test  in  Norway. 


MISCELLANEOUS. 

It  is  said  that  10  French  factories  are  mak- 
ing carbide  calcium  for  the  production  of  acetylene 
gas  and  that  four  are  being  built.  France  next  year 
will  produce  3,000  tons  of  the  carbide.  Two  villages 
in  France  are  lighted  by  acetylene  gas,  and  it  is 
asserted  that  each  house  in  these  villages  has  its 
own  gas-plant. 

During  a  storm  on  September  26th  Private  Ben- 
jamin Derlouiner  of  Company  M,  Tenth  Ohio,  was 
struck  by  lightning  and  instantly  killed  at  Camp 
Meade,  near  Harrisburg,  Pa.  He  was  detailed  with 
a  comrade  to  guard  a  tent,  and  when  the  storm  broke 
both  men  sought  shelter  inside.  They  had  scarcely 
got  inside  when  the  tent  was  struck  by  lightning. 
Derlouiner's  comrade  was  stunned. 

According  to  a  memorandum  from  United  States 
Consul  Gilbert,  at  Liege,  Belgium,  Dr.  Delia  Riccia, 
connected  with  the  Montefiore  Institute  of  Elec- 
tricity at  Liege,  has  made  improvements  on  the 
apparatus  for  telegraphing  with  direct  wires,  sim- 
plifying and  increasing  its  power.  He  claims  that 
he  can  confine  the  oscillations  of  the  transmitter  to 
any  special  point,  to  the  exclusion  of  all  others.  In 
case  of  communication  between  war  vessels  or  forts, 
the  messages  could  be  transmitted  to  one  alone; 
in  case  of  fog  at  sea,  the  oscillations  would  not  be 
limited.  Dr.  Riccia,  it  is  said,  can  make  the  pres- 
ence of  a  vessel  known  to  another  at  a  distance  of 
30  miles  and  telegraph  messages  seven  miles. 

George  Ade  gives  an  interesting  instance  of  Swiss 
thrift  in  a  letter  from  Zurich  to  the  Chicago  Record: 
"In  my  room  at  the  hotel  here  there  are  two  elec- 
tric lights,  one  suspended  in  the  center  of  the  room 
and  another  fixed  against  the  wall  just  above  the 
highly  swollen  bed.  The  switch  is  so  arranged  that 
the  first  turn  of  the  button  lights  the  lamp  in  the 
center  of  the  room.  The  second  turn  extinguishes 
it.  Another  turn  lights  the  globe  against  the  wall. 
A  fourth  turn  shuts  off  the  current.  A  fifth  turn 
will  again  light  the  suspended  lamp,  and  so  on. 
The  point  is  that  you  may  take  your  choice  of 
lamps,  but  you  cannot  use  both  at  the  same  time." 

To  his  many  other  accomplishments  William  J. 
Qark,  the  manager  of  the  railway  department  of 
the  General  Electric  company,  has  added  that  of 
author  of  a  valuable  work  entitled  "Commercial 
Cuba,"  which  is  being  published  by  Scribners.  The 
facts  presented  in  this  work  were  collected  by  Mr. 
Clark  from  personal  observation  and  reports  from 
reliable  agents.  The  work  contains  a  comprehen- 
sive picture  of  the  conditions  and  possibilities  of 
every  industry  on  the  island,  each  town  and  each 
district  being  critically  examined  with  a  view  to 
the  outlook  for  American  capital  backed  by  Ameri- 
can energy.     Special  chapters  deal  with  social  and 


hygienic  questions,  legal  procedure,  political  mat- 
ters, public  improvements,  railways,  both  steam 
and  electric,  turnpikes  and  roads,  harbor  and  dock 
facilities,  telegraph,  cable  and  telephone  lines,  con- 
tract labor,  agriculture,  mining  and  manufacturing 
in  all  of  its  branches,  and  a  multitude  of  other  sub- 
jects of  interest  to  business  men  who  are  looking  to 
Cuba  as  a  field  for  investment  or  as  a  market  for 
goods.  The  maps,  plans  and  illustrations,  together 
with  the  commercial  directory  of  the  island  in  the 
appendix,  emphasize  the  encylopedic  and  exhaustive 
character  of  the  work. 


ELECTRICAL  SECURITIES. 

The  Westchester  Electric  Railroad  company  re- 
ports for  the  year  ended  June  30th:  Gross  earnings, 
$127,234;  operating  expenses,  $91,851;  fixed  charges, 
$28,943;  net  income,  $6,439,  which  is  $6,610  less  than 
last  year. 

The  Mexican  Telegraph  company  has  declared 
a  quarterly  dividend  of  zVa  per  cent.,  payable  Octo- 
ber 15th,  and  the  Central  and  South  American  Tele- 
graph company  has  declared  a  quarterly  dividend 
of  2'/4  per  cent.,  payable  October  8th. 

The  Coney  Island  and  Brooklyn  Railroad  com- 
pany reports  for  the  year  ended  June  30th:  Gross 
earnings  $769,924,  operating  expenses  $482,755  net 
earnings  $2^7,169,  other  income  $43,468  fixed 
charges  $245,221,  net  income  $85,416,  dividends 
$bo,374.  ihe  report  shows  an  extremely  favorable 
condition  of  business. 

Trouble  among  the  stockholders  of  the  Syracuse 
Rapid  Transit  company  has  been  carried  into  the 
courts  in  Buft'alo,  where  Justice  Childs  of  the  Su- 
preme Court  granted  an  injunction  in  a  case  which 
has  for  its  title  the  Commercial  National  Bank  of 
Cleveland  against  the  Syracuse  Rapid  Transit  com- 
pany. The  bank  claims  to  be  the  owner  and  holder 
of  $49,000  of  the  preferred  capital  stock  of  the  com- 
pany, which  IS  $1,250,000,  and  alleges  that  the 
common  stock  is  $2,750,000.  It  is  alleged  that  the 
defendant  company  has,  by  its  officers,  agents  and 
directors  passed  resolutions  to  borrow  $230,000  upon 
the  credit  and  to  secure  the  loan  with  notes  of  the 
company  and  with  certain  second-mortgage  bonds 
of  the  company  as  additional  security.  The  bank 
charges  that  the  loan  is  to  be  made  by  certain  di- 
rectors, or  has  been  procured  by  such  directors,  and 
that  the  company  has  passed  further  resolutions  to 
pay  the  individuals  procuring  such  loan,  as  a  bonus, 
$30,000  in  cash  and  all  the  preferred  treasury  stock 
of  the  company  amounting  to  $70,000.  It  is  fur- 
ther stated  that  the  amount  of  the  second-mortgage 
bonds  which  have  been  authorized  to  be  executed 
and  which  are  to  be  pledged  as  security  for  the 
lean,  IS  $500,000.  The  bank  says  that  should  the 
company  be  permitted  to  consummate  the  transac.ion 
great  and  irreparable  injury  will  be  done  stock- 
holders of  the  corporation  in  order  to  benefit  cer- 
tain directors  of  the  corporation,  for  which  the 
plaintiff  has  no  adequate  remedy  at  law.  The  plain- 
tiff  asked  for  an  injunction  restraining  and  enjoining 
the  defendant  from  consummating  the  negotiations 
or  making  the  loan,  or  paying  the  bonus. 

TRADE  NEWS. 

Kohler  Bros,  of  Chicago  are  gratified, with  the 
brisk  sale  of  Northern  motors.  They  infer  from  it 
that  business  has  indeed  revived. 

The  Chicago  office  of  the  General  Electric  com- 
pany is  busy  filling  orders  for  electric-light  and 
power  machinery.     A  good  demand  is  reported. 

George  S.  Searing,  the  experienced  and  effective 
Chicago  representative  of  the  Hart  &  Hegeman 
Manufacturing  company  of  Hartford,  says  that  his 
last  month's  business  with  the  Hart  switches  was 
the  best  he  has  ever  known  for  any  month  of  Sep- 
tember. Both  Mr.  Searing  and  his  customers  are 
to  be  congratulated. 

It  is  not  always  the  good  fortune  of  a  manufacturer 
to  have  a  new  plant  fully  occupied  with  business 
from  its  start,  nor  is  it  usually  necessary  to  consider 
at  once  the  enlargement  of  the  plant  on  account 
of  the  prospects  of  a  greatly  enlarged  trade.  Such, 
however,  is  stated  to  be  the  case  with  the  rubber- 
insulating  wire  mill  of  the  John  A.  Roebling's  Sons 
company  of  Trenton,  N.  J.  The  company  probably 
owes  a  large  part  of  the  success  of  this  new  enter- 
prise to  skill  exercised  in  manufacture  and  the  good 
reputation  of  all  of  the  products  of  the  various  de- 
partments. 

A  handsome  catalogue  is  that  of  the  Western 
Electric  company  devoted  to  the  Petite  enclosed 
long-burning  arc  lamp.  This  lamp  is  designed  to 
be  used  on  no,  220  and  550- volt  direct-current  cir- 
cuits. It  is  very  small,  the  length  over  all  being 
20  or  25  inches,  according  to  type.  One  feature  is 
the  peculiar  construction  of  the  lamp  frame.  The 
current,  which  is  fed  from  the  upper  carbons  to  the 
lower  carbons,  returns  to  the  negative  binding-posts 
by  passing  over  three  side  rods  equidistant  from 
each  other.  The  joint  magnetic  action  of  the  cur- 
rent flowing  through  these  three  rods  holds  in  bal- 
ance the  arc  of  the  carbons,  which  occupies  a  position 
equally  distant  from  the  three  rods,  and  the  result, 
as  claimed,  is  an  evenly  burned  carbon.  The  lamp 
is  made  in  various  styles  of  globe  and  finish,  and 
is    handsome. 
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During  the  last  two  j-ears  the  more  progressive 
bicycle  agents  have  taken  up  side  lines  in  preference 
to  closing  their  stores  during  the  winter  months.  This 
has  created  a  demand  for  staple  articles  which  could 
be  handled  advantageously  in  connection  with  the 
bicycle  business.  In  order  to  meet  the  demand  for 
a  good  side  line  the  Julius  Andrae  &  Sons  company 
has  offered  its  bicvcle  representatives  the  agency 
for  Andrae  telephones  and  electrical  supplies.  Al- 
though the  announcement  was  made  but  a  few 
weeks  ago,  several  hundred  applications  have  already 
been  made  and  the  indications  point  to  a  fine  sale 
of  Andrae  goods  through  the  medium  of  the  bicycle 
agents. 

BUSINESS. 

The  Charles  Munson  Belting  company,  28  to  36 
South  Canal  street,  Chicago,  not  only  manufactures 
and  sells  belting  and  belt  dressing,  but  it  does  repair 
work  as  well.     Prompt  sers-ice  is  guaranteed. 

The  Central  Telephone  and  Electric  company  of 
1123  Pine  street,  St,  Louis,  sells  "eventhing  used 
with  telephones,"  In  addition,  it  offers  to  repair 
"any  old  telephone"  and  make  it  better  than  when 
new. 

The  Eureka  blow  pipe  is  adapted  for  either  gaso- 
line or  kerosene  and  is  a  convenient  and  durable 
tool.  It  is  specially  adapted  lor  soldering,  light 
brazing,  burning  paint,  melting  metals  and  heating 
soldering  irons,  all  of  which  are  described  in  the 
neat  little  circular  recently  issued  by  the  Western 
Electric  company. 

The  Julius  Andrae  &  Sons  company,  ililwaukee. 
has  just  completed  the  work  of  installing  a  com- 
plete electric-light  system  in  the  Racine  OVis.)  post- 
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office.  The  company  has  also  equipped  Fish  Bros'. 
\\'agon  Works  of  the  same  city  with  a  complete 
telephone  system  and  placed  a  programme-clock 
system  in  the  Wisconsin  state  normal  school. 

The  Electric  Appliance  company  has  just  placed 
in  the  printer's  hands  copy  for  its  new  telephone 
catalogue.  It  claims  that  this  catalogue  will  be 
ihe  best  all-around  telephone  apparatus  and  supply 
catalogue  that  has  so  far  been  issued.  The  cata- 
logue will  be  ready  for  distribution  in  the  course  of 
a  few  weeks,  and  telephone  companies  are  requested 
to  send  in  their  applications  now,  so  that  their  names 
may  be  placed  on  file  and  the  catalogue  may  be 
sent  as  soon  as  it  comes  from  the  press. 

Mr.  J.  J.  Dunn  of  Boston  is  the  inventor  of  a 
useful  device  by  which  incandescent  lamps  in 
churches,  theaters,  public  halls,  hotel  lobbies,  show 
windows  or  other  lofty  positions  may  be  either 
unscrewed  from  their  sockets  and  removed  or 
cleaned  by  a  person  standing  on  the  floor  below. 
.^  long  telescopic  handle,  adapted  to  be  arranged 
for  any  height  up  to  20  or  30  feet,  carries  rubber- 
lined  nippers  to  grip  the  bulb.  -\  toggle  action  is 
ccnnected  with  the  nippers  by  a  braided  cord  car- 
ried down  through  the  center  of  the  springs  and 
inner  tubing  and  made  fast  to  a  ratchet  lever,  the 
turning  of  which  tightens  the  nippers  on  the  bulb 
and  releases  them  when  replacing  or  cleaning  the 
lights.  Another  cord  or  a  set-screw  sets  the  spring 
to  correspond  with  the  position  the  light  ma\-  be 
in  chandelier  or  wall  socket.  This  angle  arrange- 
ment works  on  three  sliding  ferrules,  or  round 
bands,  affixed  to  the  spring  and  tube.  The  turning 
of  the  pole  in  the  operator's  hands  will  unscrew 
the  burnt-out  lamp  from  socket  and  replace  it.  Mr. 
Dunn  felt  the  need  of  such  a  contrivance  as  this 
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while  connected  with  the  B.  F.  Keith's  new  theater 
in  Boston,  where  he  daih-  saw  the  difficulties  and 
dangers  of  handling  lamps  at  great  heights  or  in 
out-of-the-way  places.  Gradually  his  "manipulator" 
was  developed,  and  it  is  now  on  the  market,  fully 
protected  by  patents.  The  device  is  made  by  the 
Incandescent  Electric  Light  Manipulator  and 
Cleaner  company  of  Hyde  Park.  Mass.  .\  well- 
equipped  factor}'  is  busy  on  the  many  orders  re- 
ceived. Electrical  supply  houses  are  securing  agen- 
cies and  state  rights.  In  addition  to  the  regular 
size,  Mr,  Dunn  makes  a  manipulator  for  four  candle 
power  lamps.  This  size  was  successfully  employed 
on  the  great  globe  of  the  General  Electric  company 
at  the  recent  Boston  convention, 

Stanlej'  Green  has  accepted  a  position  as  trav- 
eling representative  with  the  Standard  Carbon  corn- 
pan}'  of  Qeveland.  Mr.  Green  will  spend  his  time 
chiefly  in  the  West,  devoting  himself  exclusively  to 
the  carbon  business.  As  is  very  generally  known. 
Mr.  Green  was  for  a  long  time  wesrern  manager 
of  Green's  Fuel  Economizer  company.  He  now 
enters  the  carbon  business  with  the  good-will  of  a 
host  of  friends,  and  from  his  long  experience  it  is 
safe  to  assume  that  he  will  meet  with  success  in  his 
new  connection. 

The  John  Shillito  company  of  Cincinnati.  Ohio, 
owning  the  largest  wholesale  and  retail  drj-goods 
house  in  that  section,  is  installing  200  of  the  Grain 
Parhelion  arc  lamps.  Mr.  George  H.  Stout,  the 
.general  sales  agent  (^1208  Sheffield  avenue.  Chicago) 
for  tile  Parhelion  arc  lamp,  states  that  this  order 
was  secured  wholly  on  the  merit  of  the  lamp:  that 
ail  competing  companies  submitted  samples  and 
propositions,  and  that  the  Parhelion  was  selected. 
The  simplicity-,  durability  and  interchangeabilit}-  of 
the  Parhelion  arc  lamp  are  its  salient  features. 
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611.243.  Safet>-  Fuse  for  Electric  Circuits.  George 
W.  Gardanier.  Xj^ack.  N.  Y.  Application  filed 
December  i6.   1897. 

The  fose-holder  comprisiug  the  portions  formine  an  in- 
closed space  between  theEn  is  combined  with  the  fuse  in 
the  space,  and  means  connect  the  fuse  in  the  eieciric  cir- 
cuit, the  fuse  comprising  the  insulated  resistance  wire 
and  a  soft  wire  connected  with  each  other,  the  wire 
forming  the  heat  coil  aroand  the  wire. 


NO.    611,271. 

611,258.  Truss  Frame  tor  Electric  Vehicles.  Kars- 
ten  Knudsen.  Chicago.  111.  Application  filed 
October  20.  1897. 

The  frame  comprises  a  pair  of  forward  and  a  pair  of 
rearward  transverse  members  and  a  pair  of  longitudinal 
members  all  joined  together  and  lying  in  a  common  plane, 
and  a  pair  of  deflected  longitadinal  members  separated 
from  the  other  longitudinal  members  by  vertical  posts. 

611.271.  Electric  Railway.  Oscar  Preil,  Washing- 
ton. D.  C.    Application  filed  December  30,  1897, 

An  electric  railway  system  comprising  a  feed-main,  sep- 
arate conlact  stations,  circuit  connections  for  the  working 
current  between  each  contact  station  and  the  feed  main, 
each  including  a  single  electro-magnet,  switcbine  devices 
controlled  by  such  magnets,  whereby  the  working  circuit  is 
made  and  broken,  and  circuit  connections  at  each  station, 
controlled  by  such  switching  devices,  and  each  connected 
with  the  magnet  in  the  working  circuit  of  another  station. 

611,332.  Elevator  Safety-  Attachment.  William  C. 
Preston.  Providence,  R.  L  Application  filed 
April  22.    1S97. 

tcnr  eccentrics  arc  arranged  to  clamp  and  hold  the 
starling  cord  if  pulled  in  either  direction;  springs  close 
each  pair  of  clamps;  an  electric  magnet  held  hack  of  each 
eccentric  draws  it  from  the  cord  when  the  magnets  are 
energized;  and  wires  to  conduct  an  electric  current  to 
[he  magnets. 

611,348.    Igniting  Device  for  Gas  Engines.     William,, 
A.  Bole  and  Thomas  J.  Hogan.  Pittsburg.  Pa. 
Application  filed  June  30,  1897. 

An  electric  igniting  device  for  gas  engines  comprises  a 
valvolar  outer  casing  within  which  is  located  a  hxed  and 
a  movable  electrode  for  makinii  and  breaking  an  electric 
circuit  and  thereby  effecting  ignition  of  the  combustible 
gases. 

611.367.  Trolley  Pole.  Albert  M.  Meredith,  Phila- 
delphia, Pa.  Application  filed  March  31.  1897. 
Renewed  July  16,  1898. 

This  trolley  pole  is  in  sections,  and  a  spring  connects 
the  sections  and  allows  the  end  of  one  section  to  roll  npon 
the  adjacent  section. 

611.391-  Calipers.  Hanxy  A.  Pike,  St.  Louis,  Mo. 
Application    filed   September   10,    1897. 

.\n  idjustable  terminal  is  arranged  on  one  of  a  pair  of 
caliper  jaws,  a  fixed  terminal  arranged  on  the  other,  a 
movable  contact  for  co-operating  with  both  of  the  termi- 
nals, a  spring  whose  normal  tendency  is  to  force  the 
movable  contact  against  the  fixed  terminal,  a  locking  bolt 
for  locking  the  movable  contact  against  the  fixed  terminal 
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when  the  caliper  jaws  are  being  adjusted,  and  means  for 
regulating  the  compression  of  the  spring,  are  described. 

611.44S.  Apparatus  for  Printing  Telegraphic  Mes- 
sages. Godfrey  M.  Gibson.  Chulraleigh.  Eng- 
land.    Application  filed  November  10,  1896. 

One  claim  is  given:  The  combination  of  a  type  wheel, 
two  sets  of  electro-magnets  controlling  it.  local  battery 
circuits  engaging  the  magnets,  contact-makers  actuated 
by  the  line  signals  or  corresponding  punched  paper  and 
closing  the  circuit  through  the  first  magnet  of  one  set  for 
a  first  positive  signal  and  through  the  first  magnet  of  the 
other  set  for  a  first  negative  signal,  and  electro-magnets, 
whereby  each  successive  signalj  transfers  the  circuit  of 
the  opposite  polarity  to  the  next  magnet  of  its  series. 

611.460-  Electric  Arc  Lamp.  Timothy  H.  Petten- 
gill.  Amsterdam,  X.  Y.  Application  fi^ed  Sep- 
tember 4,  1S97. 

In  an  arc-lamp  feed  mechanism  the  combination  wirh  a 
rccker  or  armature  and  a  carbon  carrier  having  a  stop  of 
a  suspending  rod  connected  to  armature  and  having  its 
upper  end  extended  above  the  latter  in  position  to  engage 
the  stop  when  the  carbon  has  been  consumed,  and  a  car- 
bon-carrier clntch  carried  by  the  suspending  rod. 

611,461.  Motor  Mounting  for  Electric  Cars.  Sid- 
ney H.  Short.  Cleveland.  Ohio.  Application 
filed  June  26.  1897.     Renewed  May  19,  1898. 

In  a  motor  mounting  for  electric  cars  the  combination 
with  a  multipolar  motor  and  an  axle,  and  gearing  con- 
necting the  same,  the  axle  arranged  to  pass  within  the 
magnetic  ring  of  the  motor  field. 

611.465.  Controller  for  Electric  Motors.  Harr^-  P. 
Davis.  Pittsburg.  Pa.  Application  filed  April 
19.    1S98. 

One  feature  claimed  is  a  reversing  switch  for  two  elec- 
tric motors,  compiistng  two  movable  members,  an  actaat- 
ing  device  therefor,  means  for  locking  either  or  boih  of 
the  members  to  the  actuating  device  and  for  detaching 
the  same  therefrom  at  will,  and  stationary  contacts  co- 
operating with  the  movable  members. 


so.    611,301. 

61 1 .466.  Alternating- current  Measuring  Instru- 
ment. Harry'  P-  Davis.  Pittsburg,  and  Frank 
Conrad,  Wilkinsburg.  Pa.  Application  filed 
:\Iay  7.  1S9S. 

In  an  electrical  measuring  instrument  there  is  the  com- 
bination with  the  laminated  core  having  an  air  gap  of  a 
primary  actuating  coil,  a  secondaiy  coil,  a  disk  armature 
having' radii  of  different  lenglh,  an  indicating  hand  or 
pointer  and  a  spring  tending  to  hold  the  armature  and 
pointer  at  the  zero  position. 

611.501.  Mechanism  for  Imparting  Successive  or 
Alternating  Movements.  Elisha  Moore.  Me- 
ductic.  Canada.  Application  filed  Februarv  3. 
189S. 

The  combination  with  a  shifting  member,  of  a  train  of 
alternately  operating  wheels,  dogs  co-operating  with  the 
wheels,  means  connecting  the  dogs  with  the  shifting  mem- 
ber and  means  for  operating  the  whole. 

611,558.  Apparatus  for  Starting  Motors.  James 
Burke.  Xew^  York.  X.  Y,  Application  filed 
April  4,   1898. 


In  this  arrangement  there  are  an  electric  motor,  a  supply 
circuit,  a  local  circuit  induced  from  the  supply  circuit, 
both  of  the  circuits  being  connected  with  the  armature  of 
the  motor,  and  an  automatic  switch  adapted  to  open  the 
induced  circuit  at  an  intermediate  speed  of  the  motor. 

611.559.  Electric-railway  System.  George  L. 
Campbell,  Dushore,  Pa.  Application  filed  Oc- 
tober  29.    1S97. 

This  system  comprises  a  closed  conduit,  a  continuous 
conductor  therein,  a  conductor  composed  of  short  insu- 
lated sections  forming  a  part  of  the  conduit  wall,  a  trolley 
or  traveler  mounted  to  traverse  the  conductor  and  having 
brushes  adapted  to  engage  both  of  the  conductors,  the 
traveler  dropping  by  gravity  10  frictionally  enaage  the 
stationary  euide.  a  conductor  connecting  the  brushes  of 
the  traveler,  a  brake  carried  by  the  traveler,  and  a  magnet 
upon  the  car  adapted  to  raise  the  traveler  and  cause  it  to 
traverse  the  conduit. 
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611.581.  Telephone  System.  Georg  Ritler,  Stutt- 
gart. Germany.  Application  filed  February  2^,. 
1895.  Patented  in  Germany  August  31.  1893: 
in  Sweden  August  13.  1894;  in  France  August 
iS.  1894;  in  Xorway  August  20.  1894:  in  England 
August  29.  1894:  in  Belgium  September  5.  1894: 
in  Hungary  October  17,  1894.  and  in  Austria 
April  19,  1895. 

The  system  provides  for  the  combination  with  principal 
and  subordinate  line  conductors  of  a  call  hell  in  the  subor- 
dinate line  conductor,  a  branch  circuit  around  the  call  bell 
and  having  one  end  connected  to  the  subordinate  con- 
ductor, a  contact  device  connected  to  the  ground,  and  a 
switch  lever  arranged  when  in  one  position  to  connect  the 
line  conductors  through  the  call  beil.  when  in  its  other 
position  to  connect  the  line  conductors,  through  the 
branch  circuit,  and  when  moving  from  one  of  the  positions 
to  the  other  to  connect  the  principal  line  conductor  with 
the  ground  through  the  contact  device,  of  telephone  ap- 
paratus in  the  branch  circuit,  a  battery  at  the  central 
station  having  one  pole  connected  to  the  ground  and  the 
other  pole  connected  to  the  principal  line  conductor,  and 
an  annunciator  in  the  principal  line  conductor  at  the  cen- 
tral station. 

611.592.  Alternating-current  Voltmeter.  Harry  P- 
Davis.  Pittsburg,  and  Frank  Conrad.  Wilkins- 
burg. Pa.  Original  application  filed  May  7. 
1S9S.  Divided  and  this  application  filed  June 
18.  1S98. 

In  an  electrical  measuring  instrumeut  the  combination 
is  described  with  a  closed  circuit  movable  member  and 
means  for  indicating  the  extent  of  its  movement  against 
an  opposing  force,  of  an  actuating  magnet  and  a  non- 
inductive  resistance  having  a  low  temperature  coefficient 
and  connected  in  series  with  the  main  coil  of  the  actuating 
magnet  to  compensate  for  changes  in  current  frequency. 

Design. 

29.410.  Transformer  Case.  Frederick  C.  Sutter, 
Swissvale.  Pa.  Application  filed  August  6. 
189S.     Term  of  patent,  14  years. 


EVERY  SATURDAY. 


Vol.  XXIII. 


CHICAGO,  OCTOBER  15,  1898. 


No.  16 


Electrical  Decorations  at  Cincinnati. 

On  tlie  occasion  of  the  national  encampment  of 
the  Grand  Army  of  the  Republic  in  Cincinnati  last 
month  the  electrical  street  decorations  were  effective 
and  in  good  taste.  Two  of  the  illuminated  arches 
and  two  electrically  outlined  designs  are  shown  in 
the  picture. 

The  lower  arch,  in  the  group  of  illustrations,  was 
erected  on  Fourth  street,  at  the  corner  of  Race 
street.  It  was  beautifully  proportioned  and  deco- 
rated and  made  a  very  effective  spectacle,  especially 
at  night.  It  was  painted  white  and  had  the  appear- 
ance of  a  marble  arch.  Incandescent  lamps  of  red, 
white  and  blue  were  liberally  studded  about  the 
structure.  The  great  letters  GAR  were  outlined 
in  lamps,  each  letter  a  different  color,  and  the  grace- 


features  of  this  arch  were  the  two  cupolas,  one  at 
each  end.  These  structures  were  surrounded  by 
figures  of  soldiers  and  were  brilliantly  illuminated. 
Each  cupola  was  lighted  by  two  arc  lamps  and  a 
number  of  incandescent  lights.  Both  sides  of  the 
arch  were  studded  with  red,  while  and  blue  incan- 
descent lapips.  The  entablature  bore  the  names  of 
a  number  of  Union  generals.  It  is  interesting  to 
note  that  the  photograph  of  this  arch,  made  by  L.  B. 
Folger,  was  taken  while  it  was  raining,  as  the  ap- 
pearance  of   the   roadway    suggests. 

The  badge  of  the  Grand  Army  of  the  Republic, 
shown  in  the  upper  left-hand  corner  of  the  group, 
was  the  striking  electrical  decoration  of  a  saloon 
at  Fifth  and  Elm  streets.  The  eagle  at  the  top  was 
outlined  in  clear-glass  lamps,  with  a  ruby  eye:  the 


The  three  companies  mentioned  arrived  at  Wash- 
ington Barracks  from  Porto  Rico  late  in  September. 
They  had  all  done  brilliant  service,  for  which  Gen- 
eral Greely,  chief  signal  officer,  highly  commended 
them.  They  had  lost  few  men  in  the  campaign,  but 
a  great  many  had  been  sick.  When  they  returned 
to  Washington  the  commanding  officer  at  Wash- 
ington Barracks  was  directed,  in  case  of  bad  weather, 
to  throw  open  the  music  hall  and  allow  the  men  to 
camp  there  until  further  preparations  could  be  made 
for  them.  They  arrived  about  lo  o'clock  on  a 
damp  night,  and  had  a  good  many  sick  with  them. 
The  commanding  officer  at  the  barracks  interpreted 
his  instructions  technically,  and  would  not  open  the 
hall  because  it  was  not  actually  raining.  The  men 
v.tre    therefore    forced    to    camp    out    on    the    wet 


ful  dome  was  picked  out  in  colored  and  white  lights. 
The  arch  was  further  ornamented  by.  emblematic 
statuary  and  tastefully  disposed  groups  of  flags.  A 
fine  portrait  of  Lincoln  was  given  the  place  of  honor 
at  the  keystone  of  the  arch.  The  whole  effect  was 
excellent.  Beyond  the  arch  will  be  noticed  sym- 
metrical arches  of  incandescent  lights,  forming  a 
pleasing  perspective  down  the  street.  These  lamps 
were  supported  on  iron  gas-pipe,  bent  to  the  de- 
sired shape.  The  electrical  man  will  also  note  with 
some  interest  the  double-trolley  wires  of  Cincinnati 
passing  beneath  the  arch  and  the  manner  in  which 
the  overhead  wires  at  the  left  were  taken  through 
the  wooden  structure  of  the  arch. 

Larger  and  more  massive  than  the  Fourth  street 
arch,  but  not  so  effective,  was  the  one  shown  in 
the  upper  part  of  the  picture.  This  was  placed  in 
front  of  the  postoffice  on  Fifth  street.  It  had  a 
wide  opening,  and  when  viewed  from  the  east  made 
a  beautiful  frame  for  the  Tyler  Davidson  fountain. 
Hundreds  of  people  viewed  the  different  parades 
from  the  top  of  this  arch.     The  principal  decorative 


ELECTRICAL    DECORATIONS   AT   CINCINNATI, 

crossed  cannon  and  the  cannon-ball  were  of  blue 
lamps,  the  cannon-ball  being  indicated  by  lamps 
of  larger  size;  the  stars  of  the  flag  were  clear-glass 
lamps  and  the  stripes  were  alternately  red  and 
clear;  the  dependent  five-pointed  star  was  shown 
in   amber   lamps. 

The  anchor  was  a  simple  but  effective  decoration 
adopted  by  the  Cincinnati  Edison  Electric  company. 
The  anchor  itself  was  in  clear-glass  lamps;  the 
twining  rope  was  of  amber-colored  lights. 


Volunteer  Signalmen  on  Furlough. 

The  New  York.  District  of  Columbia  and  Illinois 
companies  of  the  Volunteer  Signal  Coips  have  been 
released  on  furlough  until  December  4th,  when  they 
will  reassemble  at  their  armories  and  probably  be 
mustered  out  of  service.  The  officers  and  men  who 
desire  to  enter  the  regular  establishment  under  the 
reorganization  of  the  Signal  Corps  will  be  recom- 
mended by  General  Greely  and  will  receive  a  fair 
opportunity  in  the  line  of  appointments. 


grounds  near  by.  many  of  them  contracting  bad 
colds,  and  those  already  sick  being  made  much 
worse.  The  whole  battalion  suffered  great  discom- 
fort. The  next  day,  when  General  Greely  was  in- 
formed of  the  occurrence,  he  immediately  reported 
it  to  the  adjutant-general,  who  gave  orders  to  have 
the  hall  opened  at  once  for  the  reception  of  the  sick 
until  other  provision  could  be  made.  General  Greely 
was  greatly  exasperated  over  the  matter,  and  made 
a  full  report  to  the  secretary  of  war  in  reference  to 
it.  He  said  that  although  the  commanding  officer 
at  the  barracks  could  not  be  court-martialed,  having 
technically  carried  out  his  instructions,  he  would 
recommend  that  the  occurrence  be  counted  against 
his  record  in  the  future. 

The  Chicago  members  of  the  Illinois  contingent 
returned  home  on  October  5th.  They  were  heartily 
welcomed  at  the  station  by  relatives  and  a  deputation 
of  telegraphers,  including  operators  from  the  West- 
ern Union  company  and  the  Associated  Press. 
None  of  the  26  men  in  the  detachment  was  ill,  but 
all  appeared  thin  and  worn. 
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Storage  Battery  on  Chicago  Alley  "L" 
Railroad. 

It  is  generally  accepted  as  good  practice  in  large 
street-railway  plants  nowadays  to  employ  a  storage 
batter}'  for  regulating  the  fluctuations  in  the  load 
and  taking  care  of  the  peak  during  the  rush  hours. 
The  success  which  has  marked  the  use  of  batteries 
for  this  purpose  on  surface  roads  has  attracted  the 
attention  of  elevated  and  suburban  roads  operating 
under  similar  conditions  and,  in  the  case  of  the  Chi- 
cago Alley  "L"  system,  led  to  the  introduction  of 
a  large  equipment  of  this  character.  The  battery 
was  placed  at  two  separate  points  on  the  line — Sixty- 
first  street  and  Twelfth  street.  Each  installation 
comprises  24S  cells  of  500  kilowatts  capacity.  The 
accompanying  pictures  illustrate  the  equipment. 
Fig.  I  show-s  the  battery  room  at  Sixty-first  street, 
while  Fig.  2  is  a  view  of  the  train  dispatcher's  office, 
in  which  the  switchboard  is  placed.  The  outfit  at 
the  other  end  of  the  line  is  practically  a  duplicate 
of  that  at  Si.xty-first  street.  The  Twelfth  street  bat- 
ter;' room  is  shown  in  Fig.  3.  and  a  .glimpse  of  the 
ticket  seller's  office,  where  the  switchboard  is  placed, 
is  presented  in  Fig.  4.  The  simplicity  of  the  system 
could  not  be  better  illustrated.  The  batteries  require 
very  little  attention,  and  the  train  dispatcher  and 
ticket  seller  look  after  the  switchboards  at  their  re- 
spective ends  of  the  line  without  interfering  with 
their  regular  duties. 

The  batteries  are  in  service  at  all  times,  charging 
and  discharging  alternately,  the  only  regulation  beine 
accomplished  through  two  .extra  feeders  extending 
from  the  power  plant  to  each  batter}',  to  guard 
against  the  cells  being  overtaxed  in  case  of  an  ex- 
cessive demand  at  any  time.  Thus  far  there  has 
been  no  occasion  to  call  upon  this  means  of  regula- 
tion, but  it  is  anticipated  that  later  in  the  season, 
when  current  will  be  required  for  lighting,  heat- 
ing and  operating  170  car  equipments,  the  demand 
at  times  may  be  so  great  that  the  extra  feeders  will 
be  called  into  ser\'ice. 

In  order  to  secure  accurate  information  upon  the 
actual  work  accomplished  by  the  storage-battery 
equipment,  half-minute  readings  were  taken  over 
a  long  period  by  representatives  of  the  railroad  com- 
panv.  One  of  these,  which  is  appended,  shows  the 
fluctuations  in  the  load  on  September  23d,  before 
the  batteries  were  in  use,  between  5:45  and  6:05  p.  m. 
The  other,  which  is  a  record  taken  at  tie  same  time 
of  the  day  on  September  26th,  shows  the  result  of 
using  the  storage  battery: 

Half-minute  Readings. 


Batteries  off. 

Batteries  od. 

5:45  p.  m--.6,3oo  amperes. 

5:45p.  m  ..4900  ampere?. 

..4.800 

..4.500 

..6,200          " 

..4.S00 

■  3<700 

..3.500 

..6,700 

..5.700 

..4.500 

-.4-300 

.  6.400 

-  4.700 

7.500 

..5.200 

..4.800 

..5,100 

..4.200 

..4,000 

..6.200 

5:50?.  m  -.4.4C0 

5:50  p.  m... 5.100 

..4,900 

..5.300 

.  4-600 

-■5.900 

..3.400 

..5-500 

.  5.400 

..6.400 

..4.S00 

■5500 

..3.600 

..6800 

4,500 

4,100 

-.4.600 

..5.800 

5,000 

.  6,000 

5:55  p.m..  4.1C0 

5:55  p.  m. .-3.600 

..4.800 

..6,000 

..4.400 

.  6,200          ■' 

..4,600          " 

..3.500 

..5.000 

..6400 

..3.800 

..6,400 

.-4.300 

..4.500 

..5.500 

..5.100 

.  4.600 

..6,700 

..4.300 

-4.700 

6:00  p.  m.,  4  000 

6:00  p.  m... 3.000 

..4.400 

..5.S00 

-  4.300 

..7,000 

..3.900 

..1.700 

..4,600 

.  6.200 

..3.800 

-  4.700 

..4,100 

,.3.900 

..4,300 

..4,000 

..j-500 

--5oOO 

4,500 

..5.000 

6:05  p.  m..  3,300 

6:05  p.  m... 3,700 

It  will  be  noticed  that,  with  the  storage  batteries 
in  use,  the  widest  fiuctuations  were  from  5.700  to 
3.300  amperes,  while  the  demand  before  the  batteries 
were  employed  varied  from  7.500  to  i./co.  In  one 
case  there  was  a  change  recorded  from  /.oco  to  1.700 
and  back  again  to  6,200.  In  such  service  it  will  be- 
readily  understood  that  a  storage  batterj-  must  prove 
a  valuable  auxiliarj'  to  the  regular  power  equipment. 

The  installation  was  made  by  the  Electric  Storage 
Batter^"-  company  of  Philadelphia,  of  which  F.  H. 
Clark  is  the  Chicago  representative.  Sargent  & 
Lundy  were  the  consulting  engineers  for  the  railroad 
company.  


To  What  Extent  Should  Street  Railways 

Engage  in  the  Amusement 

Business?' 

By  Walton  H.   Holmes. 

Part  I. 
When  I  consented  to  prepare  a  paper  for  this 
convention  on  the  subject  selected  for  me  by  the 
excutive  committee,  I  did  so  with  great  reluctance, 
knowing  full  well  that  the  conditions  in  the  numer- 
ous cities  where  street  railways  are  an  important 
public  agenc3'  are  so  widely  different  as  to  present 


Electric  Railway  for  Porto  Rico. 

American  occupation  of  the  annexed  or  protected 
islands  w411  bring  .American  improvements.  For 
instance,  it  is  already  reported  that  George  Keck, 
George  Willets  and  Allan  Reid  of  Chicago, 
representing  an  American  syndicate,  have  purchased 
the  railway  line  running  from  the  center  of  San 
Juan  through  the  only  suburb  to  the  village  of  Rio 
Piedras,  seven  miles  distant.  The  line  is  now  op- 
erated by  steam,  but  electricitj'  will  soon  be  sub- 
stituted. Land  concessions  in  connection  with  this 
short  railway  line  have  been  secured  by  the  same 
syndicate,  which  is  also  considering  similar  projects. 
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FIG.    2.       STORAGE  BATTERY  0.\"   CHICAGO  ALLEY   "L      RAIL- 
ROAD— SWITCHBOARD  IN  TRAIN   DISPATCHER'S  OFFICE. 

a  different  problem  in  almost  every  instance,  and, 
except  from  a  ver^"-  broad  view  of  the  subject,  to  ren- 
der comparisons  altogether  impossible.  But  in  spite 
of  these  inherent  difficulties,  I  feel  that  some  general 
principles  may  be  extracted  from  street-railway 
experience  which  may  be  advantageously  employed 
in  correctly  solving  a  problem  which  must  arise  in 
nearly  every  locality  where  street  railways  exist. 
I  have  not  hesitated  to  ask  for  the  experience  of 
others,   and  I   beg  to   acknowjedge,   at  the   outset, 


sidered  adequate  in  its  appointments  for  the  welfare 
of  its  inhabitants.  Ev^ery  up-to-date  chj  in  the  land 
has  come  to  acknowledge  that  it  owes  a  larger  duty 
to  those  w^ho  live  within  its  boundaries  than  merely 
to  afford  police  and  fire  protection.  The  comfort 
and  pleasure  of  its  inhabitants  must  now  also  be 
considered  and  looked  after,  and  this  tendencj'  and 
demand  of  the  age  have  crj^stallized  and  taken  form 
in  providing  parks  and  squares  for  the  comfort, 
pleasure  and  entertainment  of  the  great  body  of  the 
people,  and  drives  and  boulevards  for  those  who 
are  more  favored  in  the  distribution  of  worldly 
goods.  These  public  pleasure  resorts  are  an  impor- 
tant factor  in  the  question  under  discussion.  Wher- 
ever established,  they  are  preferred  by  the  people, 
who  justly  regard  themselves  as  proprietors,  and 
hence  it  is  that  many  street-railway  companies 
which  undertook  to  supply  an  obvious  public  want 
in  this  direction  a  few  years  ago  have  found  this 
particular  occupation  gone,  and  only  a  small  number 
of  the  important  systems  of  the  country  any  longer 
maintain  these  parks.  The  demand  has  regulated 
the  supply. 

But  the  street  railways  have  a  great  and  peculiar 
interest  in  these  public  parks.  It  is  our  mission. 
as  a  public  agency,  to  render  them  as  accessible 
and  useful  to  the  people  as  possible:  and  to  this 
end  it  must  be  apparent  that  by  a  reasonable  ex- 
penditure of  monej'  toward  the  amusement  and 
entertainment  of  the  people  in  their  own  resorts, 
street-railway  travel  can  be  stimulated  and  the  health 
and  welfare  of  the  community  greatly  promoted  at 
ihe  same  time.  Results  are  more  easily  obtained 
by  encouraging  a  natural  tendencv  of  the  kind  re- 
ferred to  than  by  efforts  to  entirely  create  business 
through  independent  and  artificial  means.  With 
rare  exceptions,  commissioners  of  these  oublic  parks 
look  upon  them  as  the  inheritance  of  the  people 
and  regard  it  as  a  solemn  duty  to  encourage  the 
efforts  of  the  street  railways  to  render  them  as  ac- 
cessible and  pleasant  for  the  inhabitants  as  nossible, 
and  are  onlj'  too  glad  to  have  their  own  endeavors 
in  the  same  direction  supplemented  by  the  street 
railwavs. 

Public  parks  are  usuallv  numerous  and  scattered 
in  different  localities,  and  in  this  lies  a  srreat  ad- 
vantage to  the  street  railway  over  the  maintenance 
of  a  private  resort  of  its  own.  In  one  case  travel 
becomes  congested,  with  the  increased  danger  of 
accidents  and  maintenance  of  a  surolus  amount  of 
idle  equipment  for  a  large  portion  of  the  year,  while 
in  the  other  public  patronage  is  more  generally  dis- 
tributed where   it   naturally  belongs  and  serves  to 


FIG.    I.       STORAGE    BATTERY    OX    CHICAGO    ALLEY 

the  man}'  valuable  responses  which  I  have  received 
from  street-railwaj'  managers  for  whose  judgment 
I  entertain  the  highest  respect. 

Street  railways  are  peculiarly  an  urban  agency. 
They  were  born  of  the  wants  and  convenience  of 
a  city  population,  and  the  development  and  growth 
of  travel  are  so  closely  associated  with  the  growth 
and  prosperity"  of  the  municipality  that  street-rail- 
way managers  can  never  be  too  zealous  and  act- 
ive in  every  public  enterprise  which  is  designed 
and  w'ell  calculated  to  stimulate  municipal  expansion 
and  civic  pride  among  the  citizens.  Tliis  is  notably 
an  age  of  progress  in  every  line  and  in  all  directions. 
The  ideal  city  of  a  few  years  ago  is  no  longer  con- 

1.  Read  before  the  American  Street  Railway  association,  at 
Boston,  September,  189S. 


RAILROAD. BATTERY    ROOM    AT    SIXTYFIRST    STREET. 

keep  better  employed  the  standard  equipment  of  the 
line  without  much  additional   expense  or  risk. 

With  reference  to  parks  and  similar  resorts,  I 
therefore  think  it  may  fairly  be  deduced  that  street 
railways  have  generally  found  their  maintenance  on 
private  account  to  be  ill-advised  and  unprofitable 
except  in  a  few  places  where  locations  are  such  as 
to  warrant  more  than  the  ordinary  five-cent  fare, 
and  that  the  best  results  are  to  be  secured  by  intel- 
ligent aid  of  the  public  municipal  authorities  in  their 
efforts  to  render  their  own  resorts  attractive,  pleas- 
ant and  entertaining  to  the  great  body  of  the  peo- 
ple. The  same  thing  is  obviously  true  with  refer- 
ence to  large  buildings  of  a  quasi-public  character 
intended  to  afford  accommodations  and  facilities 
for  conventions,  entertainments  and  exhibitions  on 
a  large  scale.     In  my  judgment,   such  enterprises. 
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when  judiciously  conceived  and  undertaken,  may 
i  well  receive  sui)stantial  encouragement  from  street 
■  !  railways  to  an  extent  which  would  warrant  repre- 
sentation being  accorded  to  them  on  the  board  of 
managers.  I  consider  such  rcpresenlation  impor- 
tant in  the  interest  of  the  public  as  well  as  of  the 
street  railway,  because  both  have  an  apparent  and 
common  interest  in  keeping  the  price  of  admission 
to  such  buildings  down  to  a  figure  which  will  keep 
them  always  popular  in  fact  as  well  as  in  name  and 
stimulate  travel  on  the  street  railroad. 

Street  railways  have  seldom  undertaken  to  foster 
otlier  than  out-of-door  amusements,  and  these  are 
always  attended  by  the  risk  of  bad  or  unseasonable 


FIG     4.       STORAGE  BATTERY  ON  CHICAGO    ALLEY   "l"  RAIL- 
ROAD.— SWITCHBOARD    AT    TWELFTH  STREET 
IN  ticket-seller's  OFFICE. 

weather  and  the  like,  which  frequently  entails  heavy 
loss.  Cars  must  be  accumulated  in  large  numbers 
where  such  attractions  are  bemg  presented,  in  order 
to  take  the  people  away  at  the  proper  time,  thus 
greatly  increasing  the  cost  of  car  service  and  some- 
times necessarily  retarding  the  tide  of  regular  travel 
at  other  places,  with  the  attendant  loss.  Such  en- 
terprises frequently  engross  much  valuable  time  of 
the  chief  managing  ofHcers  which  would  otherwise 
be  expended  in  other  directions.  These  and  kin- 
dred considerations,  which  will  readily  occur  to  the 
experienced  railway  manager,  are  very  potent  rea- 
sons why  the  companies  should  not  themselves 
engage  in  the  amusement  business.  Many  of  these 
things  are  impossible  to  estin)atein dollars  and  cents, 
and  so  it  is  ihat  street  railways  are  every  day  com- 
ing to  realize,  more  and  more  forcibly,  that  the 
business  to  be  relied  on  for  profits  is  that  which 
follows  the  natural  channels  and  can  be  handled  in 
the  usual  and  ordinary  way. 

I  need  hardly  say  that  some  of  our  large  cities 
have  reached  a  point  where  the  ideas  advanced  in 
this  paper  have  no  practical  application.  With 
some  of  them  the  problem  is  not  how  to  create  or 
stimulate  travel,  but  rather  how  to  best  handle 
and  take  care  of  the  patronage  which  is  already  at 
band.  Then,  again,  there  are  many  small  cities 
which  have  not  yet  attained  to  that  important  rank 
which  justifies  the  public  authorities  in  undertaking 
to  provide  for  the  pleasure  and  amusement  of  the 
people  at  large.  Street  railways  thus  located  have 
frequently  found  it  profitable  in  a  degree  to  supply 
this  want  on  their  own  account,  and  to  them  the 
views  here  presented  are  likewise  of  little  practical 
importance.  I  have  considered  more  particularly 
that  large  class  of  cities  which  occupies  the  middle 
ground  between  these  two  extremes,  and  where  it 
has  seemed  to  me  there  is  opportunity  for  the  profit- 
able and  practical  application  of  sound  principles  of 
street-railway  management  in  the  particular  under 
consideration. 

Where  amusements  are  to  be  provided  or  encour- 
aged at  all,  general  experience  shows  that  there  is 
little  or  no  difference  of  opinion  as  to  the  character 
of  entertainment  which  ought  to  be  furnished.  The 
view  entertained  is  well-nigh  universal  that  expendi- 
tures in  this  behalf  should  be  moderate  in  amount. 
The  best  and  most  satisfactory  results  have  generally 
been  obtained  from  such  attractions  as  novelties  in 
the  way  of  music,  like  noted  bands  or  other  musical 
combinations,  vaudeville,  athletic  sports,  baseball, 
where  the  city  is  large  enough  to  have  membership 
in  an  important  league  and  to  support  a  first- 
class  club,  football  and  other  out-of-door  enter- 
tainments. 

In  many  of  the  southern  and  western  cities  visitors 
are  few  and  business  comparatively  dull  in  the  sum- 
mer season,  with  much  of  the  resident  population 
so'ourning  at  the  seaside  or  in  the  mountains;  and 
half-holidays  with  business  houses  generally  closed 
are  by  no  means  infrequent.  This  condition  means 
light  travel  on  street  railways  unless  some  induce- 
ment outside  of  the  ordinary  is  offered  to  those  who 
have  remained  at  home.  Amusements  and  enter- 
tainments of  the  kind  to  which  I  have  referred  have 
been  found  to  be  well  adapted  to  this  purpose,  and 
in  many  instances  have  proved  to  be  undoubtedly 
profitable  to  the  street  railway. 

It  has  occurred  to  me  that  perhaps  I  may  be  ex- 
pected to  say  something  of  my  personal  experience, 
extending  over  a  period  of  many  years,  leaving  my 


intelligent  hearers  to  make  such  application  of  the 
same  to  their  own  conditions  and  environment  as 
to  them  may  seem  advisable.  During  my  service 
as  a  street-railroad  man,  Kansas  City,  where  I  have 
always  operated,  has  grown  from  a  city  of  30,000 
to  upwards  of  200,000  inhabitants,  and  consequently 
opportunities  have  been  afforded  me  of  viewing  the 
business  inanumberof  varyingstages  of  its  evolution. 

In  the  early  days  we  began  in  a  modest  way  by 
providing  a  small  natural  park  with  music  and  at- 
tractions which  were  not  very  expensive.  As  the 
city  grew  and  lines  were  extended,  both  urban  and 
suburban,  we  established  and  maintained  for  a  num- 
ber of  years  two  high-class  and  well-improved  parks, 
one  being  located  within  the  city  boundaries,  where 
it  could  be  reached  for  a  fare  of  five  cents,  and  the 
other  on  a  suburban  connecting  line,  where  the 
round-trip  fare  was  15  cents  in  addition  to  the  street- 
car fare.  At  both  of  these  parks  flowers  were  ex- 
tensively cultivated  and  displayed  and  amusements 
of  many  kinds  were  furnished,  such  as  bathing 
beach,  boating,  dancing,  vaudeville,  music,  light 
opera,  balloon  ascensions  and  the  like.  No  charge 
was  ever  made  for  any  of  these  except  for  the  use 
of  bathing  suits  and  boats  and  a  small  admission  fee 
to  the  light  opera.  In  the  way  of  music,  we  have  fur- 
nished some  of  the  most  famous  bands  which  have 
visited  this  country  and  have  frequently  engaged 
such  distinguished  artists  as  Signor  Liberati  and 
his  band  for  weeks  at  a  time.  We  have  found  the 
public  taste  in  such  matters  capricious,  demanding 
a  frequent  change  of  programme,  and,  as  time  has 
passed,  a  higher  order  of  entertainment.  On  the 
whole  our  efforts  have  been  appreciated  and  the 
patronage  has  been  generous,  but  it  is  difficult  to  say 
whether  the  profits  have  been  sufficient  to  justify  the 
immense  amount  of  energy  exerted  in  this  direction, 
and  we  have  finally  altogether  abandoned  the  main- 
tenance of  any  such  places  by  the  company.  Two 
parks,  one  city  and  the  other  suburban,  are  still 
maintained  by  independent  corporations,  at  which, 
outside  of  boating,  bathing,  etc.,  music  has  been 
the  only  attraction  furnished  the  present  season, 
except  a  summer  opera,  for  entrance  to  which  a 
small  admission  was  charged.  We  pay  these  park 
corporations  a  stipulated  sum  for  furnishing  our 
patrons  wdth  the  free  privileges  of  the  parks.  Mean- 
time Kansas  City  has  begun  establishing  its  own 
public  parks,  and  as  they  become  sufficiently  im- 
proved to  be  generally  used,  it  will  be  the  policy 
of  our  company  to  encourage  their  use  by  the  peo- 
ple in  every  reasonable  and  legitimate  way. 

We  have  always  given  liberal  financial  support 
and  encouragement  to  the  maintenance  of  a  pro- 
fessional baseball  club,  and  have  always  found  the 
returns  from  this  source  satisfactory  and  I  believe 
profitable. 


are  universally  regarded  as  bringing  much  trade 
and  business  to  the  city,  and  I  am  confident  our 
company  makes  no  investment  in  the  way  of  amuse- 
ment and  entertainment  to  the  public  which  brings 
better  returns. 

•  A  noted  military  chieftain  (General  Hancock) 
spoke  of  the  tariff  question  as  a  local  issue,  and 
such,  in  a  large  measure,  I  have  found  the  subject 
assigned  me  for  this  paper,  and  I  can  only  hope 
that  something  of  what  I  have  said  may  prove  to  be 
of  local  use  to  many  of  you. 

.  Discussion. 

C.  D.  Wyman,  New  Orleans:  I  have  always  be- 
lieved that  a  street-railroad  man  should  stick  very 
closely  to  his  line  of  work,  and  that  he  has  very 
little  freedom  or  time  for  going  into  the  amusement 
business  or  any  other  sort  of  business  that  is  not 
mtimately  connected  with  the  daily  operation  of 
his  cars,  the  management  of  his  power  plant  and  that 
style  of  business  and  methods  that  pertain  specially 
and  particularly  to  the  working  of  his  road.  There- 
fore, I  have  always  said,  "Keep  out  of  it;  don't  go 
into  the  establishment  of  parks  and  the  engagement 
of  actors  and  actresses,  musicians  and  all  that  sort 
of  thing;  do  not  establish  skating  rinks.  Let  some- 
one else  in  the  dramatic  line  do  it.  If  you  do  it  at 
all,  lease  it  out  to  him;  encourage  him  in  some  way, 
but  do  not  manage  it  yourself  or  try  to  run  it." 

I  have  discovered,  however,  that,  as  Mr.  Holmes 
very  truly  says,  local  conditions  affect  this  matter  to  a 
very  large  extent.  I  have  also  discovered  the  truth 
of  the  old  adage  that  if  you  want  a  thing  done  well 
you  have  to  do  it  yourself,  and  my  experience  with 
the  persons  who  are  engaged  in  the  purveying  of 
public  amusements  to  the  people  is  that  they  are  not 
altogether  the  most  reliable  agents  in  the  world,  and 
that  it  is  good  policy,  if  you  want  to  establish 
amusements  upon  that  line,  to  take  them  under  your 
own  control  and  management. 

I  have  also  found  in  a  great  number  of  cities  where 
I  have  had  both  oflacial  and  friendly  relations  with 
the  company  and  its  representatives  that  this  pro- 
moting of  amusement  enterprises  was  a  very  good, 
method  of  stimulating  the  business  of  the  company. 
Mr.  Holmes  very  rightly  said  that  it  was  a  proper 
thing  for  the  street-railway  companies  to  aid  in  the 
development  of  municipal  improvements,  like  pub- 
lic parks,  and  on  that  score  there  is  a  philanthropic 
and  humanitarian  work  which  we  can  do,  especially 
during  the  summer  season,  for  it  is  true  that  the 
universal  custom  in  almost  all  cities  is  to  close  the 
theaters  and  places  of  amusement  during  the  sum- 
mer, when  the  wealthier  classes  of  people,  to  a  large 
extent,  leave  the  city  for  summer  resorts,  and  the 
other  class,  the  class  from  which  we  derive  the  major 
portion  of  our  income,  is  left  without  amusements 
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Our  company  has  given  liberal  financial  aid  and 
encouragement  to  the  fall  festivities  which  are  of 
annual  occurrence  at  Kansas  City.  They  consist 
of  a  night  parade  by  a  local  organization  known  as 
the  "Priests  of  Pallas,"  representing,  by  a  series  of 
fantastic  floats,  scenes  from  history  or  mythology, 
a  flower  parade  and  a  grotesque  carnival  parade 
in  the  daytime  on  successive  days,  under  the  au- 
spices of  the  "Kansas  City  Karnival  Krewe."  In 
these  parades  many  brass  bands  from  the  section  of 
country  tributary  to  Kansas  City  are  employed  to 
take  part.  The  festivities  extend  over  a  period  of 
several  days,  and  are  the  means  of  assembling  a 
large  concourse  of  strangers  in  Kansas  City.     They 


and  healthful  entertainment  and  pleasant  outing  re- 
sorts. 

Further,  it  has  been  customary  in  some  cities  in 
hot  weather  for  people  not  to  go  out  much  in  the  af- 
ternoon and  the  evening;  in  the  southern  cities  this 
is  particularly  true.  In  the  evening  they  visit  from 
door  to  door,  neighbor  to  neighbor,  sitting  on  the 
galleries,  as  we  call  them,  and  getting  cool  without 
circulating  about  very  much.  Now  we  of  the  south- 
ern land  having  been  trying  to  replace  this  practice 
with  what  we  thought  was  better  for  them  and  in- 
cidentally for  us,  and  we  have,  provided  places  of 
amusement  with  music  and  other  attractions,  and 
tiavel  has  been  greatly  increased.     Therefore,  upon 
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that  line,  wherever  a  habit  of  insularity  on  the  part 
of  the  people  exists,  these  amusement  resorts,  if 
well  conducted,  clean  and  pure  in  all  their  surround- 
ings, and  in  what  is  presented,  will  surely  cultivate 
ti'avel.  .         ,  ,,-,,, 

Now,  so  far  as  the  congestion  of  travel  which  Mr. 
Holmes  speaks  of  on  any  particular  line  is  concerned, 
I  do  not  think  that  I  fear  that  to  a  great  extent.  We 
are  always  willing  to  have  a  good  deal  of  congestion 
in  running  a  street  railroad.  It  is  always  to  be  re- 
membered that  it  a  resort  at  the  end  of  some  par- 
ticular line  shall,  for  the  time  being,  congest  the 
Havel  upon  that  line,  in  a  great  many  instances  we 
use  that  line  as  a  feeder  to  the  others.  In  one  city 
with  which  I  am  familiar  there  is  one  line  at  the 
terminus  of  which  is  a  resort  of  this  character;  but 
while  the  cars  are  leaving  at  a  minute  or  half-mm- 
ute,  and  sometimes  20  seconds'  headway,  upon  that 
line,  when  they  reach  the  central  part  of  the  city 
the  people  immediately  disperse  to  the  other  lines, 
and  the  other  lines  get  a  large  benefit  therefrom. 
Fortunately  the  transfer  system  is  not  so  extensively 
used  as  to  preclude  the  other  lines  from  getting 
some  revenue.  So  that  I  think  very  often  the  con- 
gestion which  was  suggested  as  being  possibly  in- 
jurious is  not  so  harmful  as  one  might  think. 

One  thing  we  must  always  remember,  and  that  is 
that  street-railroad  riding  is,  after  all.  a  habit. 
As  a  habit  it  is  growing.  We  can  look  back  a  few 
years  when  general  riding  was  not  so  usual,  when 
people  walked  a  little  more  than  they  do  now.  when 
we  sent  our  messages,  not  by  telephone,  but  by 
a  messenger  who  walked.  Now  all  these  different 
improvements  that  we  are  introducing  in  the  way  of 
finer  cars,  of  higher  speed,  of  better  facilities,  and 
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last  of  all,  amusements,  means  a  constant  tendency 
to  increase  the  habit  of  street-car  riding,  and  I  be- 
lieve that  anything  that  has  that  trend  is  certainly 
very  beneficial. 

Mr.  Davis,  Williamsport:  Do  any  of  the  roads 
represented  here  keep  their  statistics  concerning 
their  amusement  business  separate  from  their  gen- 
eral business,  showing  exactly  the  amount  of  travel 
due  to  the  amusement  feature  of  their  business? 
The  experience  in  Pennsylvania,  among  the  small 
parks,  is  that  the  profits  derived  from  the  amuse- 
ment business  is  not  in  proportion  to  the  risk  of 
the  money  spent,  and  in  quite  a  majority  of  places 
the  rule  is  that  it  is  almost  impossible  for  the  man- 
ager to  separate  the  hot-weather  travel  on  amuse- 
ment lines  from  the  travel  due  to  the  entertainments 
or  park  itself. 

Mr.  Holmes,  Kansas  City:  I  will  say  that  as  far 
as  Kansas  City  is  concerned,  where  we  have  the 
out-of-town  parks,  we  have  kept  careful  records  of 
the  business,  because  we  sell  tickets  to  the  park. 
and  I  would  be  glad  to  talk  that  over  with  anybody 
or  send  him  information.  I  recently  received  a  let- 
ter from  Mr.  Goodrich  of  Minneapolis,  who  has  had 
a  great  deal  of  experience  :n  the  railroad  business, 
and  especially  in  the  matter  of  parks.  At  Lake 
Harriet  they  have  a  nice  pavilion,  and  they  are  re- 
lieved of  the  expense  of  maintaining  the  park  en- 
tirely, and  Mr.  Goodrich  is  firmly  of  the  opinion 
that  it  does  not  pay  their  company  to  employ  a  band 
of  music  or  any  other  attraction  for  that  park.  I 
can  easily  understand  why  it  would  not,  because  in 
our  northern  cities,  and  Kansas  City  is  almost  one, 
as  compared  with  New  Orleans,  our  summer  season 
only  lasts  probably  two  and  a  half  months,  and  we 
are  compelled  to  depend  upon  the  weather  for  our 
business.     If  the  nights  are  cool,  travel  is  very  light. 

[Conthiued  o?i  fage  222.'\ 


WESTERN  ELECTRICIAN. 

The  Use  of  Electricity  in  the    Spanish- 
American  War.^ 

By  Thomas  G.   Grier. 

The  application  of  electricity  in  the  army  and  navy 
for  various  purposes  is  recent,  but  its  progress  has 
been  rapid.  The  object  of  this  paper  is  more  to 
note  the  uses  than  to  describe  the  details. 

The  fortification  board  esiablished  lo  years  ago 
by  the  United  States  government  has  developed 
complete  and  elaborate  plans  for  the  equipment  of 
coast  forlitications. 

In  these  plans  electricity  plays  a  very  important 
part.  Submarine  mines  connected  by  cable  with 
harbor  forts  have  been  planted;  electric-light  and 
power  stations  have  been  ins. ailed;  searchhghts,  mo- 
tors, telephones,  telegraph  instruments  and  many 
other  devices  have  been  used  in  preparing  for  the 
defense  of  our  harbors. 

Range  finders  for  determining  distances  were  ex- 
tensively used.  These  instruments  may  be  depend- 
ent upon  electricity  for  their  operation,  as  in  the 
case  of  the  Fiske  range  finder,  or  may  be  operated 
mechanically. 

Just  prior  to  our  recent  war  with  Spain  200  Lewis 
depression  range  finders  were  ordered  by  the  United 
States  government  to  equip  our  various  fortifica- 
tions. While  these  instruments  are  operated  me- 
chanically, their  efficiency  in  action  depends  upon 
the  appHcation  of  electricity  in  communicating  the 
distance  observed  to  the  gun  captain  or  commander. 

To  condense  as  much  as  possible,  a  brief  summary 
of  the  applications  can  be  given  by  describing  the 
methods  emploj'cd  at  Fort  Wadsworth.  which  lies 
just  below  New  York  city.  In  this  fort  the  fire  ' 
commander  directs  the  attack  from  a  sheltered  sta- 
tion, equipped  with  a  Lewis  range  finder.  There 
is  also  a  position-finder  station  and  four  battery- 
commander  stations.  The  fire  commander  is  in  di- 
rect communication  with  all  by  means  of  telephones. 
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them  by  the  fort,  and,  at  the  proper  time,  fire  the 
mine  and  sink  the  remnant  of  the  fleet. 

The  mining  of  the  harbors  was  an  important  part 
of  our  coast  defenses,  and  the  greatest  demand  for 
electrical  wires  and  cables  was  for  "torpedo  cables" 
for  use  in  submarine  mines.  It  seems  that  our 
coast-defense  department  has  for  years  requested 
that  an  appropriation  be  made  for  cable,  but  the 
appropriations  have  been  so  cut  down  that  not  more 
than  five  per  cent,  of  the  amount  needed  was  carried 
on  hand  by  the  government.  There  are  two  styles 
of  cables  used — a  multiple  cable  of  seven  conductors, 
which  is  used  to  connect  the  shore  end  to  a  junction 
box  in  the  channel,  and  a  single-conductor  cable 
which  connects  each  conductor  in  the  multiple  cable 
to  an  independent  mine,  each  conductor  being  num- 
bered. Any  mine  may  be  exploded  at  will  from  the 
shore. 

When  war  was  declared  each  of  the  manufacturers 
of  submarine  cable  in  this  country  received  orders 
for  all  he  could  make  in  30  days,  and  some  were  kept 
busy  for  60  days,  producing,  probably,  200  miles 
of  multiple  cable  and  200  miles  of  the  single  con- 
ductor. This  has  been  distributed  from  the  Bay  of 
Fundy  to  Florida.  Some  were  sent  to  the  Gulf  cities 
and  some  to  California,  Oregon  and  Washington. 
One  hundred  and  fifty  miles  of  each  size  was  under 
contract  in  the  early  part  of  August.  The  cost  of 
seven-conductor  cable  averages  about  $1,900  per 
mile,  and  the  single-conductor  about  $i]50  per  mile. 

Headquarters  for  work  on  submarine  mines  are 
at  "Torpedo  Station."  Willets  Point,  Tory  Island, 
with  Major  John  D.  Wright  in  charge. 

In  preference  to  any  description  of  the  cables 
showing  the  construction,  a  picture  (Fig.  i)  of  the 
seven-conductor  cable,  as  made  by  the  Bishop  Gutta- 
percha company  of  New  York,  is  given,  and  sam- 
ples cut  from  cables  shipped  to  the  government  by 
the  Bishop  Guttapercha  company  of  New  York,  the 
Anchor  Electric  company  of  Boston,   the  Simplex 
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In  the  position  finders  station,  together  with  nu- 
merous other  instruments,  is  a  dial-telegraph  electric 
clock  and  telephone.  One  of  the  guns  is  equipped 
with  a  dial  telegraph  and  another  with  a  Sheey  teleo- 
type,  an  instrument  which  indicates  the  azimuth 
or  angle  from  a  predetermined  line  and  gives  the 
range  or  distance  in  yards  of  the  observed  vessel 
from  the  fort. 

All  of  the  commanders'  stations  are,  however,  con- 
nected with  the  guns,  both  by  speaking  tubes  and 
telephones. 

Observations  are  signaled  to  the  guns,  and  the 
course  and  speed  of  a  ship  are  plotted  upon  a  minia- 
ture representation  of  the  harbor.  By  means  of  an 
electric  clock,  placed  at  every  station,  absolute  uni- 
formity of  time  is  obtained,  and  the  probable  course 
and  range  of  a  vessel  for  several  minutes  can  be 
plotted  from  these  observations,  and  without  even 
seeing  the  vessel  the  gun  can  be  elevated  for  the 
range  and  trained  for  the  proper  angle,  and  by 
means  of  a  stop  watch  the  order  to  fire  given  so 
that  the  shot  will  fall  upon  the  deck  of  a  vessel  whose 
course  has  been  observed  by  men  at  a  distance  from 
the  guns.  The  introduction  of  electricity  for  signal- 
ing has  given  this  wonderful  control  to  the  fire  com- 
mander over  his  batteries. 

Sandy  Hook,  at  the  mouth  of  the  harbor,  is  con- 
nected by  cable  with  Fort  Wadsworth,  and  the  ap- 
proach of  hostile  ships  may  be  telegraphed  to  the 
fire  commander  so  that  their  course  may  be  watched 
and  the  fort  prepared  at  the  proper  time  to  do  justice 
to  the  work  before  them. 

Sandy  Plook  was  placed  in  telephone  communica- 
tion also  with  Washington  during  this  summer,  so 
that  the  government  was  in  position  to  receive  or 
send  messages  to  the  fortifications. 

Fort  Wadsworth  has  two  60,000  candle  power 
searchlights  to  sweep  the  harbor  and  guard  against 
the  approach  of  vessels  on  dark  and  stormy  nights. 

An  electric-light  and  power  plant  forms  a  portion 
of  the  outfit,  with  a  reserve  storage  battery  to  sup- 
plement the  power  station. 

The  channel  above  the  fort  is  mined,  and  should 
some  of  the  vessels  of  a  hostile  fleet  pass  the  guns 
of  the  fort,  the  observers  at  the  submarine  station 
would  be  plotting  the  course  of  nearby  ships,  by 
means  of  range  finders  or  by  information  furnished 
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Electrical  company  of  Boston  and  the  Standard 
Underground  Cable  company  of  Pittsburg  have  been 
secured. 

Submarine  Mines. 

There  are  three  different  kinds  of  mines  used  in 
our  harbor  defense. 

First — Observation  mines,  which  are  fired  from 
shore  when  a  ship  is  judged,  by  observation,  to  be 
within  effective  range  of  the  explosive. 

Second — Automatic  mines,  which  are  self-firing 
on  being  struck  by  a  vessel. 

Third — Electrical  contact  mines,  which,  on  being 
struck  by  a  ship,  give  notice  on  shore,  and  the  op- 
erator, by  the  throw  of  a  switch,  fires  the  mines. 

The  methods  of  firing  observation  mines  and  elec- 
trical-contact mines  are  similar.  Automatic  mines 
may  or  may  not  be  fired  by  electrical  means. 

Mines  may  be  placed  upon  the  bottom  of  the  har- 
bor, and  in  such  cases  are  called  ground  mines,  and 
if  they  are  contact  mines  the  contact  mechanism 
is  contained  in  small  buoys  anchored  at  a  depth  be- 
low low-water  mark  just  sufficient  for  them  to  be 
an  obstruction  in  the  path  of  vessels.  When  the 
channel  is  deep,  buoyant  or  floating  mines  are  used. 
A  buoyant  mine  is  more  effective,  as  it  lies  nearer 
the  object  of  attack,  and  for  an  equal  effect  does 
not  require  as  large  a  charge  of  explosive. 

The  shape  and  material  of  mines  or  mine  cases 
are  various,  and  the  kinds  employed  at  different 
points  are  not  always  identical.  However,  a  gen- 
eral description  of  the  mines  employed  in  Boston 
Harbor  will  give  a  good  idea  of  the  plan  and  design 
used  in  all  other  harbors. 

Mines  in  Boston  Harbor. 

There  were  about  1,000  mines  planted  in  Boston 
Harbor,  covering  the  main  ship  channel  and  ingress 
to  the  harbor  where  vessels  of  over  12-foot  draft 
could  go  at  low  water.  The  regular  government 
mine  consists  of  an  upright  iron  cylinder  about  the 
shape  of  a  top,  with  a  strap  on  the  bottom  for  hold- 
ing the  cable.  Galvanized  steel  rope  secured  by  an 
anchorage  of  any  kind,  and  in  many  cases  of  old 
horse-cai  rails,  maintained  the  mines  in  position. 
The  cable  containing  the  electric  wires  runs  up 
separately  from  the  cable  holding  down  the  mines. 

As  the  demand  was  urgent  and  no  mines  of  the 
government  pattern  were  to  be  had.  the  engineers 
in  Boston  used  new  ale  barrels,  a  hole  being  bored 
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in  one  end  for  the  receipt  of  the  contact  mechanism 
and  cable.  The  barrels  were  encircled  with  rope 
to  make  a  sling  to  hold  them  down,  a  flat  steel  ring 
put  around  the  rope  so  that  the  steel  anchor 
cable  attached  to  it  would  not  cut  through.  These 
mines  were  of  different  sizes,  and  held  from  too  to 
500  pounds  of  explosive  gelatin.  Ordinary  dynamite 
was  used  in  some  mines,  where  there  was  not  enough 
gelatin  to  be  obtained.  This  was  put  in  through  a 
small  hole  in  the  top,  where  the  electric-contact 
mechanism  is  placed. 

The  contact  mechanism  is  connected  through  high 
resistance  and  by  a  battery  circuit,  using  the  cable 
and  ground  return  for  its  conductors,  to  an  indi- 
cating and  circuit-closing  device  located  in  the  pro- 
tected casement  on  shore.  When  a  ship  strikes  a 
mine  containing  the  device,  deflecting  the  mine  from 
its  normal  position,  the  battery  circuit  is  closed; 
this  operates  an  indicating  mechanism  which  closes 
a  break  in  the  dynamo  circuit  and  notifies  the  op- 
erator. To  throw  on  the  current  for  exploding  a 
mine  it  is  necessary  to  throw  in  a  switch  or  plug 
after  the  first  break  is  closed  by  the  indicating  device. 
This  circuit  can  be  closed  without  any  contact  from 
the  vessel,  at  the  will  of  the  officer  in  the  casement. 

The  firing  switchboards  at  Boston  consisted  of 
an  ordinary  knife  switch  suitable  to  take  500  volts, 
with  a  spring  which  holds  it  out  of  contact  at  all 
times  except  when  kept  m  position  by  the  operator. 
These  switches,  one  for  every  group  of  mines,  were 
mounted  on  slate  boards  and  plainly  numbered  with 
large  letters.  A  dynamo  developing  one  ampere 
at  .500  volts,  driven  by  an  oil  engine,  furnished  the 
exploding  current. 

The  contact  devices  were  made  part  by  the  Anchor 
Electric  company  and  part  by  the  General  Electric 
company,  the  design  being  that  of  the  government 
with  several  alterations  made  by  Dr.  Louis  Bell, 
ihe  engmeer  in  charge  for  the  government,  to 
shorten  the  time  of  manufacture.  All  of  the  parts 
of  the  contacting  mechanism  were  of  platinum  or 
gold-plated  brass  to  prevent  any  possibility  of  cor- 
rosion. The  exploder  consisted  of  a  thin  strip  of 
platinum  wire  which  was  laid  in  a  case  of  fulminate, 
w'hich  in  turn  was  put  in  a  case  of  dry  guncotton ; 
the  remainder  of  the  explosive  was  wet. 

The  mines  were  usually  placed  in  groups  of  seven 
each,  about  150  feet  apart.  (The  plan  is  shown  in 
diagram  in  Fig.  2).  These  groups  of  mines  in  Bos- 
ton Harbor  were  strung  clear  across  the  channel, 
and  in   the  main  channel  there  were  three  lines. 

In  this  method,  should  a  vessel  be  sunk  by  the 
first  line  of  mines  and  the  wreck  not  obstruct  the 
passage  for  other  vessels,  the  second  line  of  mines 
would  catch  the  next  vessel  and  the  third  line  the 
third  vessel.  Between  the  mines  w-ere  sinall  casks 
with  contacting  devices  connected  to  mines  on  either 
side.  These  were  cheaper  than  mines  but  were 
equally  serviceable  and  made  the  line  complete, 
so  that  no  vessel  could  get  through. 
Various  Applications 
The  submarine  cables  connecting  the  world's  cen- 
ters of  humanity — a  great  system  of  electric  nerves — 
had  a  most  important  influence  in  every  feature  o! 
this  war.  Ships  at  distant  points  were  enabled  to 
advise  and  receive  information,  and  movements  of 
fleets  could  be  directed  from  the  seats  of  govern- 
ment. It  is  hard  to  conceive  of  this  almost  complete 
aimihilation  of  time  and  space. 

The  Oregon,  that  speedy  and  modern  man-of-war, 
eouipped  with  powerful  machinery,  took  81  days  to 
make  the  remarkable  voyage  from  Puget  Sound  to 
Key  West,  a  distance  of  about  18,000  statute  miles, 
and  of  this  time  she  was  about  59  days  at  sea.  The 
distance  by  cable  and  telegraph  from  Chicago  to 
Hongkong  is  nearly  as  great,  yet  to  send  a  message 
between  these  two  points,  including  all  the  delays 
caused  in  the  many  transfers,  requires  less  time  in 
minutes  than  it  took  the  Oregon  days  to  make  the 

trip.  ,      , 

Our  army  in  the  field  has  its  cable  tents  completely 
equipped  with  telephones  and  telegraph  instruments. 
The  telephone  at  Santiago  and  adjacent  points  be- 
fore and  after  the  siege  was  of  great  service,  and 
cable  tents  now  have  their  names  lengthened  into 
the  title  of  cable  and  telephone  tents. 

The  Bishop  Guttapercha  company  of  New  York 
has  furnished  the  government  with  a  special  cable, 
which  is  used  in  the  signal  service  by  General  Greely. 
It  is  very  light  and  very  strong,  weighs  about  60 
pounds  to  the  mile,  and  is  furnished  on  reels  in  half- 
mile  lengths — a  two-conductor  concentric  cable.  This 
outpost  cable,  as  it  is  called,  is  carried  by  a  scout 
on  a  reel  fastened  to  his  back  like  a  knapsack.  He 
carries  a  telephone,  and  one  end  of  the  cable  being 
connected  at  headquarters,  enables  him  to  communi- 
cate in  whispers  to  h"s  commander.  An  attendant 
accompanies  the  scout  with  extra  reels,  which  are 
easily  attached  when  the  wire  on  the  first  reel  has 
reached  its  limit.  Telephones,  in  fact,  are  used 
everywhere — in  forts,  in  camps,  in  the  field,  and  on 
board  vessels. 

.'Vmong  the  most  recent  applications  of  elec- 
tricity that  found  a  place  in  the  army  and  navy  was 
the  X-ray  apparatus.  It  was  used  in  the  field,  in 
the  hospitals  and  on  the  hospital  ships.  The  Solace 
v.-as  equipped  with  the  latest  production  of  the  Edi- 
son Manufacturing  companj'. 

Notices  were  published  in  the  papers  of  electric 
cooking  outfits,  which  were  going  to  be  placed  upon 
some  of  the  hospital  ships,  and  if  it  was  done  there 
is  no  doubt  that  much  comfort  and  convenience  re- 
sulted, especially  when  the  vessels  were  in  the  warm 
climate  of  the  West  Indies. 


.*\board  modern  men-of-war  the  electric  light  is 
found  to  be  absolutely  necessary  for  the  efficiency 
of  the  ship.  Searchlights  are  used  to  observe  the 
movements  of  other  vessels,  to  find  buoys  or  land- 
marks on  entering  shallow  channels,  to  pick  up  dis- 
abled boats  or  men  overboard,  to  make  landings,, 
and  for  signaling.  The  incandescent  lamps  illumi- 
nate the  entire  ship,  dispensing  with  oil  lamps  and 
candles;  they  are  also  used  for  night  signaling. 

Electric  motors  are  used  in  hoisting  boats  and 
ammunition,  for  removing  ashes,  for  steering,  for 
t-aining  gun  turrets  and  many  other  purposes. 
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FIG     5.       THE  USE  OF  ELECTRICITY    IN     THE     SPANISH- 
AMERICAN -WAR. — PRINCIPLE  OF  OPERA- 
TION OF  FISKE  RANGE  FINDER. 

Steam  whistles  are  opened  and  closed  by  elec- 
trically operated  valves. 

The  range  for  guns  and  the  speed  and  direclion 
of  revolving'  shafts  is  determined  by  the  electric 
current,  and  guns  are  fired  by  an  electric  spark. 

Telephones  and  electric  signaling  devices  aboard 
ship  are  extensively  used. 

This,  in  brief,  covers  the  application  of  electricity 
ashore  and  afloat  in  the  recent  Spanish-American 
war. 

Signaling  Devices. 

A  description  of  the  principles  governing  some  of 
the  signaling  devices  on  board  ship  will  materially 
assist  in  showing  to  what  a  great  extent  modern 
vessels   depend  up   on   electricity. 

The  signaling  and  indicating  devices  usedonvessels 
are;  "Helni  indicators,"  "steering  telegraphers." 
"speed   indicator,"  "direction  indicator."  "range  in- 


tached  to  the  helm  and  insulated  from  it  is  a  metallic 
contact  A  which  presses  continually  on  an  arc  ol 
resistance  wire  C  D.  At  the  center  of  this  resistance 
wire  is  a  permanent  contact  B  which  is  connected 
by  a  wire  to  one  side  of  a  number  of  galvanometers 
located  at  various  stations.  E  and  F  are  the  ncga- 
ti\e  and  positive  wires  of  the  electric-lighting  system. 
Primary  or  storage  batteries  also  could  be  used  as 
the  source  of  energy.  A  dead  resistance  is  inserted 
in  the  circuit  connected  with  the  arc  of  resistance 
wire  C  D,  which  reduces  the  current  to  about  two 
amperes. 

The  current  flows  as  indicated  by  the  arrows.  As 
the  pointer  A  is  moved  toward  the  left,  or  toward 
C,  the  difference  of  pressure  between  A  and  B  be- 
comes greater,  and  the  flow  of  current  through  the 
galvanometer  is  greater.  The  galvanometers  are 
adjusted  so  that  tiiey  take  the  same  angle  as  the 
helm,  or  pointer  A.  In  Fig.  3,  when  the  pointer  is 
en  the  left  of  B,  its  pressure,  as  compared  with  B, 
is  positive.  When  B  and  A  are  both  in  the  center, 
or  when  the  pointer  A  coincides  with  the  fixed  point 
of  contact  B,  then  the  needles  of  the  galvanometers 
come  to  rest  at  zero,  or  the  center  of  the  scale. 
When  A  is  moved  toward  the  right,  or  toward  D. 
then  the  conditions  are  reversed  (Fig.  4),  A  becomes 
negative,  compared  with  B,  and  the  current  flows  in 
the  opposite  direction  in  the  galvanometer,  bringing 
the  needle  toward  the  right.  One  of  the  instruments 
can  be  on  the  bridge,  one  in  the  captain's  cabin,  one 
m  the  wheelhouse  and  one  in  the  conning  tower. 

The  steering  telegraph  is  the  same  arrangement 
of  galvanometers,  with  a  device  for  altering  the 
resistance  by  hand.  The  captain  sets  the  resistance 
from  his  station,  having  an  instrument  before  him. 
The  same  indication  appears  upon  an  instrument  in 
the  wheelhouse,  and  by  noting  the  helm  indicator 
the  captain  is  advised  when  his  order  is  obeyed.  The 
same  thing  is  true  of  the  engine  telegraph,  the  trans- 
mitter for  orders  and  the  azimuth  telegraph. 

In  the  Fiske  range  finder  the  general  principle 
is  the  measurement  of  the  resistance  of  a  conductor 
in  the  form  of  a  Wheatslone  bridge,  there  being  two 
arcs  of  wire  at  the  ends  of  a  base  line,  corresponding 
to  two  contiguous  members  of  the  bridge.  Two 
telescopes  are  located  at  the  ends  of  the  base  line 
and  carry  contacts  which  move  over  the  resistance 
wire  as  the  telescopes  are  turned  to  be  pointed  upon 
any  object. 

In  Fig.  5.  let  the  arms  a  b  of  a  Wheatstone  bridge 
be  represented  by  arc  h,  while  c  and  d  are  bent  into 
arc  k,  both  of  these  arcs  being  wires  of  conducting 
material.  Let  contacts  e  and  f  be  attached  to  tele- 
scopes pivoted  at  A  and  B.  When  the  telescopes 
are  parallel  and  when  at  right  angles  to  the  base 
line,  the  galvanometer  will  not  deflect  and  its  point 
of  rest  is  marked  infinity.  Now.  let  the  telescopes 
converge,  and  the  angle  of  convergence  is  A  T  B, 
and,  presuming,  the  telescope  at  B  is  pointing  at 
right  angle's  to  the  base  line,  the  angle  of  converg- 
ence is  measured  by  the  arc  C  E.  The  bridge  is  out 
of  balance,  that  is,'  the  needle  deflects,  and  the 
amount  which  it  is  out  of  balance  wmII  vary  with 
the  difference  of  position  of  the  telescopes.  The 
angles  of  convergence  are  not  indicated  upon  the 
galvanometer,  or  reading  instrument,  but  the  de- 
flection of  the  needle  is  marked  in  yards. 

The  speed  indicator  is,  in  reality,  a  small  alternat- 
ing-current dynamo,  the  current  being  great  or  sinall 
according  to  the  speed  of  the  shaft,  and  the  strength 
of  the  current  indicating  upon  an  alternating-current 
galvanometer  graduated  in  revolutions  per  minute. 


FIGS.   3  AND  4. 
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dicating  system,"  "Fiske  range  finder."  "azimuth 
telegraph"  and  "transmitter  01  orders."  All  of  the 
devices  consist  of  galvanometers,  which  indicate  on 
their  dials  a  diflerencc  of  pressure,  the  dials  being 
marked  for  the  difi^erent  offices  the  instruments  per- 
form, and  with  each  instrument  or  system  of  instru- 
ments proper  devices  are  used  for  altering  resist- 
ances, and  consequently  changing  pressures  to  ac- 
complish the  ends  in  view.  A  description  of  the 
principle  applied  to  the  helm  indicator  will  explain 
the   operation  in   general  of  all   the  others. 

The  object  of  the  helm  indicator  is  to  indicate,  at 
different  parts  of  the  ship,  the  position  of  the  helm. 
The  principle  of  operation  is  shown  in  Fig.  3.     At- 


Six  soft  iron  cores  or  inductors,  fastened  to  an 
iron  ring  on  the  shaft,  form  the  armature.  These 
are  rotated,  the  pole  ot  a  north  and  south  magnet 
having  two  coils  of  wire  at  its  extremities,  the  coils 
of  wire  being  connected  in  series  with  the  gal- 
vanometer. 

The  direction  indicator  simply  tells  in  which  di- 
rection the  shaft  is  turning.  A  permanent  magnet 
fastened  to  a  ring  on  the  shaft  revolves  in  front  of 
a  soft  iron  bar,  around  which  is  a  coil  of  wire  that 
is  connected  to  a  galvanometer.  The  shaft  revolv- 
ing in  one  direction  throws  the  pointer  to  one  s!de. 
and  when  its  direction  is  reversed  throws  it  to  the 
other  side. 
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of  the  telegraph  and  telephone,  which  it  has  sadly 
needed. 
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One  of  the  requirements  of  the  American  forces 
in  Cuba  will  be  additional  facilities  for  communicat- 
ing between  the  several  points  at  which  troops  will 
be  stationed.  Preparations  are  being  made  to  send 
a  large  number  of  engineers  to  the  island  very  soon. 
There  is  immediate  need  also  of  several  companies 
of  the  Signal  Corps,  and  General  Lawton  has  sent 
a  cable  message  to  the  department  urging  that  an- 
other signal  company  be  sent  to  Santiago  province 
at  once.  There  is  at  present  neither  telegraphic  nor 
telephonic  communication  between  Santiago  city 
and  the  points  on  the  northern  coast  of  the  province 
which  have  been  garrisoned  by  American  troops, 
and  the  only  practicable  means  of  communication 
is  by  sending  a  ship  around  the  eastern  end  of  the 
island.  The  military  occupation  of  Cuba  by  the 
United  States  will  bring  to  the  island  the  benefits 


In  the  preparations  for  the  Peace  Jubilee  in  Chi- 
cago next  week  provision  has  been  made  for  a  gen- 
eral illumination  of  the  thoroughfares  through  w-hich 
the  night  parade  will  pass  and  for  special  decorative 
features  in  which  incandescent  lamps  will  play  an 
important  part.  No  public  demonstration  of  any 
magnitude  is  considered  complete  nowadays  without 
an  abundant  use  of  electnciti'  for  illumination,  and 
the  employment  of  signs  and  devices  of  special  de- 
sign for  such  occasions  has  developed  a  distinctive 
branch  of  electric  lighting  to  supply  this  demand. 
Chicago  will  probably  witness  some  striking  spec- 
tacular effects  in  the  electric  illumination  next  week. 
The  importance  of  this  citj-  as  an  electrical  center 
should  insure  a  fair  representation  of  the  industry 
in  the  preparations  for  this  patriotic  celebration. 


It  is  said  that  thieves  have  found  a  new  avenue 
for  their  undesirable  activity  in  the  stealing  of  in- 
candescent lamps  from  exposed  places  in  front 
of  business  houses,  theaters  or  other  buildings  where 
the  lights  are  used  in  signs  or  for  display.  Of 
course  most  of  such  lamps  are  in  places  not  es-sily 
accessible,  but  there  are  some,  about  doors  and 
show  windows,  within  the  reach  of  the  passer-by. 
An  obvious  protection  is  to  remove"  the  lamps  and 
put  them  in  a  place  of  safetj^  over  night.  Another 
is  to  place  a  strong  screen  over  the  sign  or,  decor- 
ation which  maj'  be  rifled,  but  this  plan  has  the 
decided  disadvantage  of  obscuring  the  light  and  dis- 
figuring the  design.  No  doubt,  if  the  annoyance  con- 
tinues, some  modified  form  of  socket  or  a  cheap 
and  easily  attached  protective  device  will  be  in- 
vented to  foil  the  evil  intention  of  the  despoiler. 


If  the  interpretation  of  the  corporation  counsel 
of  the  citj'  of  Chicago  be  accepted,  the  ordinance 
granting  the  Chicago  Telephone  company  permis- 
sion to  operate  an  exchange  in  this  city  does  not  con- 
fer upon  that  company  the  right  to  establish  a  sys- 
tem of  pay  stations  with  slot-telephones  for  its  own 
profit.  The  terms  of  the  agreement  are  verv'  plain, 
and,  it  would  seem,  admit  of  no  other  interpretation. 
The  corporation  counsel  says: 

The  company,  by  its  contract  with  the  citj-,  is 
required  "to  permit  the  use  to  the  gnral  public 
and  charge  therefor  10  cents  for  a  local  connection 
and  S25  increase  upon  the  pjice"  to  be  charged  for  a 
private  telephone.  The  income  from  a  public  tele- 
phone under  the  schedule  plainly  belongs  to  the 
lessee  of  the  telephone  instrument  where  it  is  open 
to  the  use  of  the  general  public.  It  is  plainly 
optional  with  such  lessee  whether  he  will  make  the 
charge  or  not,  and  the  limit  of  the  income  to  the 
company  from  the  public  use  of  that  telephone  is 
plainly  '^2S  in  addition  to  the  price  charged  for  the 
business  use  of  the  lessee  and  his  employes  alone. 
I  am,  therefore,  of  the  opinion  that  the  'slot  machine' 
cannot  under  the  ordinance  be  used  by  the  tele- 
phone company  and  that  the  same  should  be  dis- 
continued and  the  company  required  to  adhere 
strictly  to  its  contract  with  the  cit^'. 

The  company's  franchise  was  granted  January  4. 
1889,  and  extends  for  a  period  of  20  3-ears.  The 
rates  at  that  time  were  $100  for  residences  and  $125 
for  business  telephones.  When  used  as  public  tele- 
phones the  company  charged  an  additional  $25,  and 
the  subscriber  was  permitted  to  charge  10  cents  for 
each  message.  The  ordinance  strictly  prohibited 
any  increase  in  these  charges  during  the  terra  of 
the  franchise,  and  the  company  accepted  this  con- 
dition. The  ordinance  also  provides  that  franchises 
may  be  granted  competing  companies  and  that  the 
cit>^  shall  have  the  right  to  regulate  the  charges 
of  telephone  service  at  all  times. 


The  applications  of  the  Rontgen  rays,  especially 
in  the  domain  of  medicine  and  surgery,  are  of  con- 
stantly widening  usefulness,  although  one  hears  less 
of  them  in  the  daily  press,  now  that  the  keen  edge 
of  novelty  has  been  blunted  by  a  world's  appreciation. 
Two  fields  of  exploration  made  possible  by  the  fluor- 
escence of  vacuum  tubes,  and  recently  entered, 
are  of  noteworthy  promise.  One  is  the  examination 
of  lung  tissue  in  the  case  of  consumption.  The 
healthy  lung  gives  comparatively  little  shadow  in 
the  sciagraph,  while  the  diseased  tissue  has  a  much 
darker  appearance  in  the  picture.  It  is  thus  possible 
to  ascertain  exactly  the  portion  affected  and  to  at- 
tempt palliative  or  remedial  treatment  accordingly. 
The  other  recent  use  of  the  Rontgen  ray  of  especial 


value  is  in  observing  the  movements  of  the  stomach 
and  its  contents  in  the  preliminary  digestive  process. 
By  mixing  subnitrate  of  bismuth,  which  is  said  to 
be  a  harmless  powder,  with  the  food,  the  move- 
ments of  the  stomach  may  be  seen  by  means  of  the 
fluoroscope,  under  suitable  conditions.  The  knowl- 
edge thus  gained  is  of  great  importance  to  the  physi- 
ologist and  the  physician,  as  many  facts  hitherto 
unknown  are  revealed. 

It  is  not  strange  that  an  English  writer  playfully 
remarked  that  the  X-ray  may  yet  be  employed  to 
read  the  riddle  of  the  Sphinx.  It  is  cerfain  that  Pro- 
fessor Rontgen  gave  to  the  world  a  discovery  which 
is  bringing  to  mortal  gaze  many  of  the  deep-hidden 
mvsteries  of  Nature. 


The  discussion  which  followed  the  reading  of  Mr. 
Holmes'  paper  before  the  Boston  meeting  of  the 
-\merican  Street  Railway  association  disclosed  the 
fact  that  there  was  a  wide  diversity  of  opinion  on 
the  propriety  of  street-railway  companies  engaging 
in  the  amusement  business.  It  was  generally  agreed 
that  where  municipalities  furnished  parks  and  pleas- 
ure resorts,  the  street-railway  companies  might 
stimulate  travel  on  lines  leading  to  these  points 
by  contributing  toward  the  expense  of  furnishing 
music  and  other  special  attractions.  It  was  not 
thought  that  the  companies  should  be  called  upon 
to  donate  the  park  and  run  it,  too,  although  this 
seems  to  have  been  done  in  a  few  instances.  Some 
managers  reported  satisfactor>''  results  from  the  plan 
of  furnishing  an  elaborate  entertainment  at  resorts 
of  this  character,  while  others  complained  that  the 
expense  entailed  more  than  counterbalanced  the  ad- 
ditional receipts  of  the  lines  leading  to  such  resorts. 
It  would  seem  that  the  question  should  be  decided 
bj-  local  conditions.  As  one  prominent  street-rail- 
way man  said,  riding  in  street  cars  is  greatly  a 
matter  of  habit,  and  everything  that  tends  to  pro- 
mote and  confirm  that  habit  is  beneficial  to  street- 
railway-  companies.  The  force  of  this  remark  can 
readily  be  appreciated  by  reflecting  upon  the  wonder- 
ful change  that  has  been  accomplished  in  this 
countrj-  during  the  last  id  j^ears.  Walking  can  no 
longer  be  considered  an  American  custom.  We 
ride  everywhere,  whether  it  be  a  few  short  blocks 
which  we  wish  to  get  over  in  a  hurry,  or  a  trip 
through  the  suburbs  for  a  breath  of  fresh  air.  The 
swift-running  trolley  car  is  a  great  temptation — 
too  attractive  to  be  resisted  by  the  average  American, 
who  is  always  in  a  hurry. 


Recent  reports  concerning  the  progress  of  the 
work  of  the  Patent  Office  are  gratifying  to  inventors 
and  manufacturers  who  are  interested  in  securing 
prompt  attention  for  applications.  It  will  be  remem- 
bered that  when  the  commissioner  of  patents  ap- 
peared before  the  Congressional  committee  on  ap- 
propriations during  the  early  part  of  the  present 
year  and  asked  for  an  appropriation  for  an  increased 
working  force,  he  was  met  with  the  statement  that 
it  would  not  matter  how  much  the  examining  force 
was  augmented,  as  there  would  be  no  difference  in 
the  work  accomplished.  The  commissioner  prom- 
ised satisfactory  results  if  allowed  an  increased 
force,  and  an  appropriation  of  $62,880  w^as  finally 
allowed.  Provision  was  made  for  the  appointment 
of  18  additional  examiners  and  assistant  examiners 
and  a  number  of  clerks  and  copyists.  As  a  result  of 
this  increase  there  has  been  great  activity  shown  in 
the  Patent  Office,  and  a  statement  just  issued  by  the 
commissioner  announces  that  there  are  at  this  time 
exactly  2,896  less  applications  awaiting  action  than 
before  the  additional  force  was  authorized  by  Con- 
gress. In  speaking  of  the  matter  Commissioner 
Duell  said  that  the  work  thus  far  accomplished 
demonstrated  better  than  any  argument  what  the 
increased  force  has  done.  The  greatest  harmony 
prevails  in  tlie  office  and  the  work  is  rapidly  being 
brought  up.  Examiners  w^ho  were  months  behind 
in  their  work  are  beginning  to  see  the  end,  and  the 
commissioner  promises  by  the  first  of  July  to  have 
the  Patent  Office  in  such  shape  that  an  inventor 
filing  his  application  for  patent  will  receive  an  action 
thereon  within  six  weeks;  and  as  time  goes  on  that 
time  limit  will  be  reduced  until  the  office  is  working 
on  a  prompt  basis.  This  is  what  the  augmented 
force  has  made  possible,  and  inventors  throughout 
the  countn.-  will  certainly  rejoice  at  the  new  order 
of  things. 
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Air-tight    Arc    Lamp   for  Submarine 
Worl<. 

Two  students  of  electrical  engineering  at  the  Shef- 
field Scientific  School  of  Yale  University — Irving 
E.  Burdick  and  Francis  G.  Hall,  Jr. — have  devised 
an  air-tight  arc  lamp  which  has  been  successfully 
used  in  submarine  work  at  the  Brooklyn  navy  yard. 
They  were  employed  by  the  United  States  govern- 
ment early  last  spring  to  conduct  the  electrical  part 
of  the  work  of  laying  mines  in  certain  harbors  on 
the  Maine  coast.  At  that  time  the  young  men  be- 
gan to  consider  the  feasibility  of  using  the  arc  light 
under  water.  They  conceived  a  scheme  for  carrying 
the  idea  into  execution,  and  then  communicated 
with  the  Navy  Department  in  regard  to  it.  Owing 
to  the  outbreak  of  the  war  nothing  was  done  about 
the  matter  at  first,  but  Messrs.  Burdick  and  Hall 
were  finally  instructed  to  go  ahead  and  to  make  ex- 
periments for  the  government.  They  did  so,  and 
the  New  York  Tribune  says  that  their  efforts  have 
been  crowned  with  gratifying  success. 

Messrs.  Burdick  and  Hall  use  an  enclosed  arc 
lamp  and  make  the  outer  globe  fit  to  the  casing 
above  it  with  an  air  and  water-tight  joint.  Fig.  1 
shows  the  lamp  complete  and  Fig.  2  shows  the  com- 
ponent parts.  The  cylindrical  casing,  and  indeed 
the  whole  lamp,  is  air  and  water-tight.  Guard  rods 
piotect  the  outer  globe,  and  the  lamp  is  made  strong 
and  compact. 

Most  of  the-tcsts  made  at  the  Brooklyn  yard  were 
at  a  depth  of  25  feet.  But  the  lamp  can  be  made 
to  stand  the  pressures  that  would  be  encountered  at 
any  depth  at  which  divers  ever  go.  The  greater 
part  of  the  work  done  by  men  who  examine  and 
repair  wrecks  is  done  at  depths  not  exceeding  25 
or  30  feet.  Btit  it  is  said  that  the  lamp  can  be  made 
proof  against  the  pressure  of  the  water  200  feet  be- 
low the  surface. 

The  mechanism  of  the  lamp  is  similar  to  that  of 
any  other  2,000  candle  power  lamp. 

The  powerful  illumination  of  the  arc  light  is  a 
great  aid  to  photography.  Hitherto  the  only  electric 
light  used  under  water  for  photography  has  been 
of  the  incandescent  kind.  Light  has  also  been  ob- 
tained by  exploding  cartridges  of  sodium  in  a  globe, 
but  the  duration  of  such  a  fiash  is  brief.  Much 
greater  depths,  especially  in  muddy  water,  can  be 
penetrated  with  the  arc  than  with  the  incandescent 
light,  so  that  valuable  results  in  submarine  photog- 
rriphy  are  anticipated. 


Illumination    for  the  Chicago  Peace 
Jubilee. 

A  considerable  force  of  wiremen  is  actively  at 
work  stringing  the  festoons  of  incandescent  lamps 
over  State  street  for  the  Peace  Jubilee  of  next  week. 
These  overhead  festoons  will  form  the  principal  fea- 
ture of  the  special  electrical  illumination  in  honor 
of  the  celebration.  The  design  was  illustrated 
in  the  Western  Electrician  of  September  24th. 
The  Union  Loop  structure  will  probalily  be  illumi- 
nated, and  a  number  of  private  firms  will  make 
electrical  displays.  In  addition,  the  Chicago  Edi- 
son, Western  Electric  and  General  Electric  com- 
panies have  oiTered  to  erect,  mthout  charge  to  the 
city,  the  municipal  arch  at  La  Salle  and  Washington 
streets.  Mayor  Harrison  has  accepted  the  ofifer,  and 
the  work  is  now  under  way.  The  arch  will  be  about 
40  feet  high  and  will  be  ornamented  by  oil  portraits 
of  President  McKinley  and  Mayor  Harrison,  with 
aimy  and  navy  scenes  and  pictures  of  the  heroes 
of  the  war.  It  will  be  studded  with  abottt  1,000 
frosted  incandescent  lamps  of  16  candle  power  each, 
and  the  keystone  will  bear  the  "I  Will"  motto  in 
letters  made  of  electric  lights.  The  arch  was  designed 
by  John  E.  Youngberg,  an  architect,  and  is  being 
built  in  parts  suitable  for  erection  at  the  shops  of 
the  Chicago  Edison  company,  under  the  direction  of 
J.  H.  Goehst,  the  superintendent  of  construction  for 
that  cumpan3^ 

The  special  electrical  illumination  of  the  streets 
will  be  given  on  the  evenings  of  October  i8th,  19th, 
20lh  and  21st,  from  6:30  to  11:30  p.  m.  each  day. 


American  Style  of  Electric  Vehicles  to 
Be  Manufactured  in  France. 

A  company  has  been  formed  to  manufacture  in 
France  electric  carriages  and  chainless  bicycles  of 
ihc  type  exploited  by  the  Pope  companies  of  Hart- 
ford. The  Iron  Age  is  authority  for  the  statement 
that  the  head  of  the  company  wiU  be  one  of  Europe's 
most  influential  financiers,  Mr.  Clement  of  France. 
The  company  is  known  as  Les  Usines  Clement.  A 
large  plant,  the  main  building  of  which  is  800  feet 
long  by  400  feet  wide  and  of  most  modern  construc- 
tion, has  just  been  completed  at  Levallois  on  the 
Seine,  directly  outside  of  the  fortifications  of  Paris. 
In  this  building  a  fineequipmentof  American  machine 
tools  will  be  set  up.  The  machinery  will  all  be  op- 
erated by  electricity.  Two  500  horse  power  engines 
have  already  been  purchased  in  Europe.  They  will 
be  directly  connected  to  generators,  which  will 
drive  motors  operating  lines  of  shafting.  The  elec- 
trical machinery  and  shafting  have  been  purchased 
and  are  being  set  up  in  anticipation  of  the  arrival 
of  the  machinery.  The  French  company  will  pay 
a  royalty  on  the  Pope  patents  which  are  used.  Mr. 
Clement  is  said  to  be  the  leading  bicycle  manufac- 
turer of  France.  Gasoline  as  well  as  electric  ve- 
hicles will  be  manufactured. 


Car-axle  Train  Lighting, 

All  the  passenger  cars— day  coaches,  dining  cars 
and  sleepers — of  the  Atchison,  Topeka  and  Santa  Fe 
Railway  company  on  limited  trains  are  to  be  elec-. 
trically  lighted  on  the  car-axle  system.  The  com- 
pany has  been  testing  the  system  for  nearly  two 
years  on  cars  running  between  Chicago  and  Den- 
ver, and  is  so  satisfied  with  it  that  all  the  limited 
trains  between  Chicago  and  Denver  and  Chicago 
and  Los  Angeles  are  to  be  equipped.  In  this  plan 
each  car  is  an  independent  lighting  unit,  supplied 
with  its  own  dynamo  and  storage  battery.     The  dy- 


ing cars   arc    the   means   of   temporarily   supplying 
current  to  the  disabled  car. 
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FIG     I.       AIR-TIGHT  ARC  LAMP     FOR     SUBMARINE     WORK  — 
APPEARANCE  OF  LAMP  COMPLETE. 

I'.anio  is  suspended  on  the  car  truck,  and  is  driven 
by  a  camel-hair  belt  from  a  pulley  on  the  car  axle. 
The  storage-battery  cells  are  carried  in  a  tray  under 
the  body  of  the  car.  The  dynamo  gets  up  to  speed 
sufficient  to  generate  current  when  the  car  has 
reached  a  speed  of  lo  miles  an  hour.  The  dynamo, 
storage  battery  and  lighting  circuits  are  designed 
and  interconnected  in  such  a  way  that  the  system  is 
automatically  self-regulating,  maintaining  even  light 
whatever  the  speed  of  the  train,  the  battery  charging 
or  discharging,  as  may  be  required.    In  addition,  the 


Proposed  Revision  of  the  Patent  Laws. 

Judge  P.  S.  Grosscup  of  Chicago,  Mr.  Francis 
Forbes  of  New  York  and  Mr.  A.  P.  Greeley,  the 
assistant  commissioner  of  patents  at  Washington, 
constituting  the  board  of  three  commissioners  ap- 
pointed by  the  president  to  revise  the  patent  and 
trade-mark  laws,  began  their  work  by  holding  ses- 
sions in  Chicago  on  October  6th,  7th  and  8th.  The 
next  sitting  of  the  commission  will  be  in  New  York 
on  November  19th  and  succeeding  days.  After- 
ward the  commissioners  will  go  to  Washington. 

The  commission  is  in  existence  to  "revise  and 
amend  the  laws  of  the  United  States  concerning 
patents,  trade  and  other  marks,  and  trade  or  com- 
mercial names,  so  far  as  the  same  relate  to  matters 
contained  in  or  affected  by  the  Convention  for  the 
Protection  of  Industrial  Property,  concluded  at 
Paris,  March  20,  1883,  the  agreements  under  said 
convention  concluded  at  Madrid,  April  14,  1891,  and 
the  protocols  adopted  by  the  conference  held  under 
such  convention  at  Brussels,  1897,  and  the  treaties 
of  the  United  States  and  the  laws  of  other  nations 
relating  to  patents,  trade  and  other  marks  and  trade 
or  commercial  names." 

The  law  creating  the  commission  provided  that  a 
report  of  the  work  performed  be  submitted  to  Con- 
j^ress  at  the  next  session.  The  commissioners  were 
directed  to  indicate  such  changes  in  existing  laws  as 
may  be  deemed  necessary  and  to  accompany  these 
recommendations   by   notes. 

Several  attorneys  and  a  few  manufacturers  ap- 
peared before  the  commission,  and  the  discussion 
took  a  wider  range  than  a  strict  construction  of  the 
instructions  of  the  board  might  imply.  Several 
patent  lawyers  advocated  a  repeal  of  the  caveat  law; 
others  asked  a  legal  definition  of  the  term  "trade- 
mark;" and  varying  opinions  were  expressed  on  the 
many  perplexing  features  of  the  patent-law  situation, 
in  both  its  domestic  and  international  aspects,  which 
are,  indeed,  very  closely  related. 

In  answer  to  those  who  asked  why,  instead  of  re- 
vising our  own  patent  laws  to  meet  the  ideas  of 
others,  we  did  not  endeavor  to  induce  foreign  na- 
tions to  come  up  to  our  patent-law  standard,  Mr. 
Forbes  explained  that  foreign  inventors  were  al- 
ready treated  so  liberally  by  the  United  States 
statutes  that  there  were  no  concessions  left  to  ofifer 
ether  nations  as  an  inducement  to  change  their 
laws.  It  was  thought  that,  with  all  its  imperfections, 
the  patent  system  of  the  United  States  was  the  best 
in  the  world,  principally  because  it  encouraged  work- 
men and  inventors  to  patent  small  improvements  in 
apparatus.  This  caused  the  issue  of  a  large  number 
of  patents,  but  made  for  general  industrial  advance- 
ment. In  other  countries,  too,  patents  are  taxed  so 
much  a  year  during  the  term  of  monopoly.  Thus  a 
patent  is  issued  by  the  United  States  government  for 
a  fee  of  $35,  and,  aside  from  the  attorneys'  fees  and 
the  cost  of  the  drawings,  amounting  to  perhaps  as 
much  more,  that  covers  the  entire  expense;  in  Ger- 
many a  patent  will  cost  its  owner  during  its  lifetime 
of  15  years  about  $i,ooo.     Mr.  Greeley  pointed  out 


FIG.  2.       AIR-TIGHT  ARC  LAMP  FOR  SUBMARINE  WORK. PARTS  OF  DISMANTLED  LAMP. 


battery,  when  fully  charged,  has  sufficient  capacity, 
it  is  claimed,  to  light  its  cars  for  10  hours  when  stand- 
ing still.  Berth  and  aisle  lights  are  provided,  and 
It  is  also  proposed  to  supply  current  for  the  locomo- 
tive headlight  and  the  train  tail-lights.  Spare  belts 
and  some  parts  are  carried  on  the  trains,  but  the 
inspection  for  repairs  and  renewals  is  done  at  the 
terminals.  No  electrician  or  expert  attendance  is 
required  on  the  train;  the  dynamo  is  oiled  by  the 
man  who  lubricates  the  car-wheel  boxes.  In  case 
both  dynamo  and  battery  should  become  disabled 
at  the  same  time,  flexible  connections  with  adjoin- 


the  value  of  patents  in  promoting  the  export  trade 
of  the  country. 

Some  of  these  observations  were  made  at  a  dinner 
given  in  honor  of  the  commissioners  and  others  at 
the  Union  League  Club  by  the  Patent  Bar  associa- 
tion of  Chicago.  This  dinner  was  a  pleasant  relief 
to  the  labors  of  the  commission  and  was  greatly  en- 
joyed. The  guests  of  the  association  were  Judges 
Woods,  Jenkins  and  Showalter,  of  the  Circuit  Court 
of  Appeals;  Judge  Grosscup,  Mr.  Forbes  and  Mr. 
Greeley,  of  the  commission,  and  Messrs.  Arthur 
Steuart  of  Baltimore  and  A.  J.  Boult  of  London. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Slot-telephones  in  Chicago. 

The  agitation  directed  against  the  Chicago  Tele- 
phone company  b\-  the  Druggists'  association,  on 
account  of  the  policy  of  the  company  in  placing  slot- 
telephones  in  drug  stores  throughout  ihe  city,  has 
resulted  in  directing  attention  to  the  company's  ordi- 
nance. More  than  a  year  ago  the  subiect  was  con- 
sidered in  the  City  Council,  and  was  finally  referred 
to  the  judiciary  committee,  which  in  turn  referred  it 
to  the  corporation  counsel.  That  official  has  care- 
fully investigated  the  subiect.  and  he  has  found  that 
the  action  of  the  Chicago  Telephone  company  is 
wholly  unwarranted,  and  he  advises  ihe  council  to 
insist  upon  the  corporation  living  up  to  the  terms 
of  its  contract  with  the  city.  Following  is  the  text 
of  the  opinion: 

"There  has  been  referred  to  me  for  an  opinion, 
etc..  a  resolution  with  preambles  in  words  and  fig- 
ures as  follows: 

Whereas.  U  is  charged  ibat  llie  ChicaEo  Telephone  coiupaay 
has  refused  and  is  refusing  in  some  instances  to  lease  to  parties 
desiring  the  satne  public  telephones  at  and  for  the  rentals  fixed 
by  and  pursuant  to  an  ordinance  passed  January  4,  1S89.  and  pub- 
lished on  page  742  of  the  Council  Proceedings  for  the  year 
18SS-S9;  and 

Whereas.  It  is  further  charged  that  said  Chicago  Telephone 
company  has  resorted  and  is  resorting  to  various  expedients  in 
order  to  compel  lessees  of  sucb  public  telephones  to  allow  the 
same  to  be  removed,  and  in  lieu  thereof  permit  said  Chicago 
Telephone  company  to  install  in  the  premises  of  such  lessee 
what  is  commonly  known  as  the   "slot-michine"  telephone;  and 

Whereas.  The  Chicago  Telephone  company  is  under  legal  ob- 
ligations to  furnish  and  lease  public  telephones  to  all  responsi- 
ble persons  applying  for  the  same,  ai  the  prices  and  tor  the 
rentals  fixed  by  and  pursuant  to  said  ordinance  passed  January 
4. 1SS9,  and  to  render  efficient  and  reasonable  service  to  the 
lessees  and  others  lawfully  using  said  public  telephones: 

Now  be  it  Resolved,  by  the  City  Council  of  the  City  of  Chicago. 
That  the  corporation  counsel  be  and  he  is  hereby  instructed  10 
notify  said  company  through  its  proper  officers  that  upon  a 
failure  by  said  Chicago  Telephone  company  to  comply  with  said 
obligation  of  said  company,  under  and  pursuant  to  the  terms  of 
said  ordinance,  the  city  of  Chicago  will  take  due  and  proper 
steps  to  compel  performance  of  said  obligation  by  said  com- 
pany;  and  the  city  clerk  also  is  hereby  instructed  to  transmit  a 
copy  of  this  resolution  to  the  president  of  said  company. 

"To  fulh'  understand  the  nature  and  scope  of  the 
proposed  resolution  it  is  necessary  to  consider  the 
ordinance  of  January  4,  1889,  which  grants  to  said 
company  its  rights  and  privileges  to  operate  tele- 
phones within  the  corporate  Hmits  of  the  cit^^ 

"By  section  6  of  that  ordinance,  with  the  accept- 
ance of  said  company  thereof,  there  was  required 
to  be  filed  by  said  company  a  schedule  showing 
the  rates  charged  b}-  said  company-  for  telephone 
service  at  the  time  of  the  passage  of  this  ordinance 
within  the  limits  of  the  city  of  Chicago. 

"That  schedule  is  in  words  and  figures  as  follows: 

Schedu'e  showing  the  rates  charged  by  the  Chicago  Telephone 
company  for  telephone  service  on  the  jih  day  of  January-,  1SS9. 
within  the  limits  of  the  city  of  Chicago. 

Within  the  blue  lines  on  the  map  of  Chicago  attached  hereto, 
and  made  a  part  hereof,  we  charge  one  hundred  and  twenty-five 
(S125)  dollars  per  annum  for  telephone  instruments  connected 
hv  wire  with  our  exchange,  for  the  business  use  of  the  lessee  and 
his  employes  alone.  For  the  same  connection  to  he  used  as  a 
public  telephone,  with  a  right  to  permit  the  use  to  the  general 
public,  and  charge  therefor  ten  cents  for  a  local  connection,  we 
charge  twenty-five  (Szf)  dollars  increase  on  the  above  price.  We 
c'large  one  hundred  (5ioo)  d  5llars  per  annum  fir  an  instrument 
located  in  a  residence  and  connected  by  wire  with  our  exchange, 
the  said  instrument  to  ha  used  only  by  the  lessee  and  his  family. 

Outside  of  the  territory  bounded  by  the  above-mentioned  blue- 
lines,  we  charge  twenty-fire  (525)  dollars  per  mile   or   fraction 
thereof  per  annum  extra:  escept  where  tiie  location  of  the    in- 
strument   is    distant    from   our  pole  routes,   in  which  case  we 
make  a  proportionate  increase. 

THE  CHICAGO  TELEPHONE  CO.MPANY. 
By  Geo.  L.  Phillips,  President. 

"Which,  together  with  the  ordinance  and  the  ac- 
ceptance thereof,  constitutes  the  contract  between 
the  city  of  Chicago  and  the  Chicago  Telephone  com- 
pany, and  is  of  binding  force  and  must  govern  both 
parties  thereto.  The  telephone  company  is  required 
to  rent  telephone  instruments  connected  by  wire 
with  its  exchange  upon  terms  prescribed  in  the  said 
schedule.  Public  telephones  must  be  furnished  upon 
the  terms  therein  prescribed,  that  is  to  saj'.  the  com- 
pany, by  its  said  contract  with  the  cit>".  is  required 
'to  permit  the  use  to  the  general  public,  and  charge 
therefore  10  cents  for  a  local  connection  and  $25 
increase  upon  the  price'  to  be  charged  for  a  private 
telephone.  There  is  no  escape  from  this:  the  terms 
of  the  contract  are  plain  and  cannot  be  misunder- 
stood. The  introduction  of  the  "slot  machine"  is.  in 
my  opinion,  a  direct  departure  from  the  terms  pre- 
scribed in  and  by  the  schedule.  Instead  of  furnish- 
ing public  telephones  at  such  rental  the  company  is 
refusing  to  do  so.  and  insists  in  placing  in  their 
stead  the  so-called  'slot  machine.*  which  enables  the 
company  to  control  both  ends  of  the  line  for  local 
connections.  The  income  from  a  public  telephone, 
under  the  schedule,  plainly  belongs  to  the  lessee  of 
the  telephone  instrument,  where  it  is  open  to  the 
use  of  the  general  public.  It  is  plainly  optional  with 
such  lessee  whether  he  will  make  the  charge  or  not. 
and  the  limit  of  the  income  to  the  company  from 
the  public  use  of  that  telephone  is  plainly  $25.  in 
addition  to  the  price  charged  for  the  business  use 
of  the  lessee  and  his  employes  alone. 

"I  am  therefore  of  the  opinion  that  the  "slot  ma- 
chine* cannot,  under  the  ordinance,  be  used  by  the 
telephone  company,  and  that  the  same  should  be  dis- 
continued and  the  company  required  to  adhere 
strictly  to  its  contract  with  the  city  and  to  the  terms 
prescribed  in  and  by  section  6  of  the  ordinance,  and 
the  schedule  above  set  forth. 

"It  will  be  observed  that  the  departments  of  the 
city  government  are  entitled  to  telephone  instru- 
ments and  their  free  use  under  the  ordinance,  but 


with  this  'slot  machine'  it  is  not  possible  for  the 
agents  and  employes  of  the  city  to  communicate 
through  outside  telephones  without  paying  to  the 
telephone  company  a  tariff  of  10  cents  for  a  local 
connection,  which,  I  think,  is  contrary  to  the  letter 
and  spirit  of  the  contract  between  the  city  and  the 
telephone  company."' 

The  ordinance  under  which  the  Chicago  Tele- 
phone company  is  operating,  and  to  which  reference 
is  made  in  the  opinion  of  the  corporation  counsel, 
expressly  prohibits  the  company  from  increasing  its 
'ates  of  charges  for  service,  .\ccording  to  the 
schedule  filed  at  that  time  the  company's  highest  rate 
was  S125  for  business  and  $2S  additional  where  the 
instrument  was  used  as  a  public  telephone.  Under 
the  ordinance,  according  to  Corporation  Counsel 
Thornton,  this  is  the  legal  limit  the  company  is 
entitled   to   for   service   in   tills   citv. 


Inspection  Risks    Taken   by  Telephone 
Linemen. 

A  lineman  in  the  cmpioynieni  u!  a  telephone  com- 
pany was  injured  by  the  lall  Irom  a  pole  caused  by  a 
>liock  received  Irom  the  span  wire  01  a  stree.-rail- 
\\a3^  company  that  used  trte  pole  in  common  with 
the  telephone  company.  The  trouble  seems  to  have 
been  that  a  porcelain  insulaior  broke,  by  reason  of 
which  the  guy  wire  came  m  contact  with  ihe  charged 
wire  of  the  railway  company,  and  this  guy  wire,  be- 
ing attached  to  the  pole  which  the  lineman  was 
climbing,  was  the  wire  with  which  he  came  in  con- 
tact. 

No  case  exactly  in  point  could  be  found  by  the 
Supreme  Court  of  Washington  for  its  guidance  in 
determining  the  case  of  Anderson  against  the  In- 
land Telephone  and  Telegraph  company,  and  it  was 
forced  to  the  conclusion  that  no  absoluie  duty  rested 
upon  the  master  in  this  case  to  prevent  the  charging 
of  a  guy  wire,  or,  in  other  words,  to  preserve  m- 
violable  the  insulators,  so  far  as  the  safety  of  the 
lineman  was  concerned. 

The  court  recognizes  that  it  is  the  duty  of  the  mas- 
ter to  furnish  the  employe  with  a  safe  place  to  work. 
and  with  safe  and  suitable  machinery  or  appliances, 
and  that  this  duty  is  a  continuing  one.  which  is 
imposed  upon  the  master  during  employment.  It 
also  suggests  that  it  may  be  stated  as  a  corollary 
to  this  proposition  that  the  law  charges  the  master 
with  knowledge  which  he  ought,  to  have  had,  and 
that  it  is  settled  law  that  he  ought  to  know  that 
which  by  the  exercise  of  reasonable  care  he  would 
have  discovered:  also,  that  it  may  be  accepted  as 
universally  conceded  law  that  the  responsibility  oi 
the  masier  cannot  be  transferred  to  another,  and 
that  when  a  duty  is  imposed  upon  him.  and  another 
is  employed  to  perform  that  duly,  the  negligence  ol 
the  agent  will  be  imputed  10  the  master. 

But  on  the  other  hand,  the  court  presents  another 
universally  accepted  proposition,  namely,  that  when 
a  servant  enters  into  an  employment  which  is  neces- 
sarily hazardous,  he  will  be  presumed  to  have  as- 
sumed all  the  ordinary  risks  incident  to  such  service; 
and  the  tact  that  the  service  is  necessarily  a  dan- 
gerous one  does  not  increase  the  master's  liability 
if  the  injury  resulted  from  the  natural  and  ordinary 
incidents  of  the  undertaking,  presuming,  of  course, 
that  the  "servant  is  a  person  of  mature  ^-ears  and 
common   understanding. 

Under  this  rule,  and  the  evidence  showing  con- 
clusively that,  while  not  nominally  an  inspector,  the 
duties  of  the  lineman  embraced  the  duties  of  an 
inspector,  the  court  holds  that  this  lineman  assumed 
the  risk  of  the  insulator  breaking,  and  that  he  did 
not  exercise  the  discretion  which  he  ought  to  have 
exercised  in  testing  this  wire. 

And  w^hile  there  is  no  gainsaying  the  rule  that 
under  ordinary  circums'ances  the  employe  has  the 
right  to  rely  upon  the  fact  that  the  master  will  fur- 
nish him  a  safe  place  to  work  and  safe  appliances, 
yet.  the  court  says,  the  law  does  not  intend  that 
this  shall  be  a  blind  and  unreasonable  reliance,  but 
that  reasonable  men  shall  exercise  in  a  reasonable 
manner  the  faculties  of  which  they  are  possessed, 
and  that  it  would  seem  to  have  been  only  such  rea- 
sonable exercise  of  prudence  on  the  part  of  this 
lineman  to  have  tested  this  wire  before  he  touched  it. 


Amenities  of  English  Journalism. 

A  writer  in  an  English  electrical  journal  calls 
attention  to  the  misrepresentation  of  a  contemporary 
in  the  following  manner:  'T  see  that  a  fortnightly 
contemporary  interested  in  telegraphic  matters  is 
about  to  publish  a  book  on  telephony,  and  recom- 
mends it  to  its  readers,  on  the  ground  that  it  is  "th^ 
standard  work  on  telephony."  and  that  'there  is  not. 
and  cannot  be.  an\-  work  to  compare  with  it  for  full- 
ness, lucidity  and  accuracy.'  This,  cf  course,  is  "a'l 
very  tine  and  large,"  as  the  song  says,  but  my  con- 
temporary has  overlooked  the  existence  of  a  work 
published  by  the  proprietors  of  this  journal,  which 
has  been  recently  adopted  as  one  of  the  text-books 
for  the  City  and  Guilds  of  London  Institute.  Per- 
haps the  authorities  who  made  the  selection  did  not 
know  better,  but  their  approval  has  hitherto  been 
regarded  as  a  guarantee  of  the  value  of  a  book,  and 
-will  probably  continue  to  be  accepted  as  such,  my 
worthy  contemporarj-  notwithstanding/' 


Telephone  News  from  the  Northwest. 

[From   the   Minneapolis  correspondeQi  of    the    Western  Elec- 
trician.] 

A  peculiar  instrument  has  been  filed  in  St.  Paul. 
It  consists  of  a  bill  of  sale  of  the  franchises,  plants 
and  property  generally  of  the  Mississippi  Vahey  Tele- 
phone company  to  the  j.  C.  Hubinger  companj-. 
It  includes  franchises  in  St.  Paul  and  Minneapolis 
and  Fort  Madison.  Burlington  and  Muscatine  in 
Iowa.  J.  C.  Hubinger  owns  the  controlling  interest 
in  the  Mississippi  Valley  Telephone  company  and 
did  so  at  the  time  of  the  award  of  franchises.  In 
St.  Paul  the  franchise  provides  that  it  cannot  be 
sold  w'ithout  the  consent  of  the  council.  The  recent 
deal  between  the  Minnesota  Central  and  the  Bell 
interests  may  also  have  considerable  effect  on  the 
Hubinger  enterprise,  for  the  latter  ^\as  depending 
on  the  Minnesota  Central  for  toll-line  connection. 

The  Northwestern  Telephone  Exchange  company 
has  made  a  slight  reduction  in  toll  rates  from  Fargo. 
X.  D..  giving  three  minutes'  talk  for  the  price  for- 
merly asked  for  two. 

A  telephone  line  is  being  built  from  Rolfe.  la.,  to 
Gilmore.   via   Bradgate. 

A  local  telephone  exchange  will  be  installed  at 
Alexandria.   Minn..  87  subscribers  being  secured. 

The  Plattsmouth  Telephone  company  of  Platts- 
mou.h,  Xeb..  is  ins. ailing  an  exchange  th?re. 

The  Richland  County  Telephone  company  has 
taken  possession  of  the  Union  "Telephone  company's 
system  at  Dodgeviile.  Wis.,  and  is  preparing  to 
extend  a  line  to  Madison    at  once. 

A  local  telephone  companx'  has  been  formed  at 
Germania.  la.,  to  build  a  line  to  German  Valley. 

The  Central  Telephone  company  will  establish  a 
telephone   exchange   in   Man  son.    la.,   at   once. 

The  Kerlin  &  Mocdy  telephone  project  to  connect 
Park  Rapids.  Minn.,  with  Menahga,  is  to  be  ex- 
tended  to   take   in   Wadena, 

Before  Xovember  ist  telephone  connection  will 
be  completed  between  Great  Falls.  Mont.,  and  San 
Francisco,  which,  it  is  said,  will  be  the  longest  tele- 
phone line  in  the  world. 


A  New  Telephone   Manufacturer    in 
Chicago. 

The  telephone  buyers  of  the  United  States  will 
be  interested  to  know  that  a  new  telephone  manu- 
facturer has  just  started  business  in  Chicago  under 
the  name  of  the  Eureka  Electric  company.  This 
institution  was  projected  "Dy  I,  J.  Kusel.  formerly 
president  of  the  Missouri  Telephone  Manufacturing 
company  of  St.  Louis.  As  is  now  pretty  generally 
known.  Mr.  Kusel  sold  out  his  interest  in  that  busi- 
ness and  entered  one  of  the  largest  telephone  man- 
ufacturing establishments  in  the  country.  Since 
then  he  has  been  connected  with  another  telephone 
factor\-.  But  being  ambitious  to  control  a  business 
of  his  own.  he  has  again  entered  the  field  as  a  manu- 
facturer. Mr.  Kusel  is  the  president  of  the  new 
company,  and  has  associated  with  him  H.  J.  Kusel 
as  secretan.-  and  treasurer  of  the  company.  This 
la  ter  gentleman  was  connected  with  the  Stromberg- 
Carlson  Telephone  Manufacturing  company,  and 
without  doubt  his  experience  with  the  last-named 
institution  will  serve  him  in  his  new  connection. 
Ir.  addition  to  the  gentlemen  already  named,  A.  J. 
Kusel  joins  forces  with  the  Eureka  Electric  com- 
pany. He  was  until  recently  connected  with  the 
Chicago  Telephone  company  and  Central  L'nion 
Telephone  company.  In  the  new  institution  he  will 
have  charge  of  the  factory.  The  new  company  pro- 
poses to  place  on  the  market  a  most  complete  line 
of  ever\'  variety  of  telephone  specialties,  switch- 
boards, etc.  The  store  of  the  company,  in  com- 
bination with  the  factory,  is  located  in  Chicago. 


Telephone  Repeater. 

[From  the  London  Electrician.] 

From  time  to  time  experiments  are  made  and  re- 
sults— all  remarkably  similar  in  character — are  pub- 
lished on  the  problem  of  a  telephonic  repeater.  The 
function  of  this  instrument  would  be  to  occupy  an 
intermediate  position  on  long-distance  telephone 
lines,  and  to  receive  the  telephonic  currents  and  re- 
peat them  in  the  form  of  current  waves  of  greater  in- 
tensity. The  shape  these  inventions  have  hi.herto 
taken  has  been  that  of  a  common  diaphragm,  faced 
by  the  magnets  of  an  electromagnetic  receiver  on 
the  one  side  and  by  a  carbon  microphone  on  the 
other,  and  the  results  have  usually  been  that  the 
transmission  of  speech  is  as  good  or  better  if  the 
repeater  is  omitted.  In  the  latest  form  of  repeater, 
invented  on  the  other  side  of  the  Atlantic,  the  same 
system  is  employed,  but  in  this  case  the  whole  in- 
strument is  enclosed  in  a  vacuum,  the  advantage  ot 
\\!iich  is  not  apparent  to  us.  The  problem  which 
such  instruments  attempt  to  solve  is  akin  to  that  of 
the  "bellowing  telephone."  and  the  lat.er  was  declared 
to  be  an  impossibility  at  the  recent  British  Associa- 
tion meeting.  Those  endeavoring  to  increase  the 
distinctness  of  speech  over  long-distance  lines,  and 
to  increase  the  possible  distance  over  which  tele- 
phony can  be  effected,  should  rather  turn  their  at- 
tention to  the  line  itself.  A  series  of  patient  ex- 
periments, based  on  theoretical  investigations  that 
liave  already  been  made  by  an  eminent  mathema- 
tician, would  probably  lead  to  valuable  results. 
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Telephony  Abroad. 

Many  municipalities  throughout  Great  Britain 
are  preparing  to  renew  their  appeals  for  permission 
to  establish  local  telephone  systems  in  opposition 
to  the  National  company's  service.  The  pohcy  of 
the  government  on  the  telephone  question  will  not 
be  decided  till  Parliament  meets  again,  but,  as  re- 
marked by  an  English  contemporary,  it  is  apparent 
that  an  early  decision  will  then  be  required.  P.  G. 
Burrell.  on  behalf  of  the  postmaster-general,  has 
written  to  the  town  clerk  of  Glasgow  the  following 
letter:  "With  reference  to  the  department's  letter 
of  the  i6th  inst.,  and  to  previous  correspondence. 
I  am  directed  by  the  postmaster-general  to  acquaint 
you.  for  the  information  of  the  corporation  of  Glas- 
gow, that  his  grace  will  be  prepared  to  give  the 
corporation  a  license  for  a  telephone  exchange  on 
their  securing  from  Parliament  the  requisite  powers 
lor  working  an  exchange  system.  I  am  to  add  that 
it  wi^l  be  a  condition  of  the  license  that  it  will  ex- 
pire on  December  31,  191 1.''  The  telephone  com- 
mittee of  the  Glasgow  corporation  will  accordingly 
jtpply  for  the  necessary  powers,  and  after  the  select 
parliamentary  committee's  rejiort  it  is  believed  thai 
Parliament  will  either  grant  the  request,  or  order 
the  Post  office  to  carry  out  the  work  of  establish'ng 
a  competitive  exchange  without  delay. 

In  Manchester  the  organizers  of  the  proposed 
competition  witii  the  National  company  ha\'e  failed 
to  secure  the  assistance  of  the  Manchester  Corpora- 
tion which,  however,  passed  a  resolution  affirming 
that  it  is  not  in  the  public  interest  that  the  telephone 
system  of  the  city  of  Manchester  should  exist  as  a 
monopoly  in  the  hands  of  a  private  company.  Man- 
chester is  said  to  have  been  the  only  city  of  impor- 
tance where  competition  with  the  National  by  the 
formation  oi  other  private  companies  was  ever  en- 
tertained. A  Manchester  newspaper  says:  "The 
sympathy  of  the  general  public  sems  to  be  veer- 
ing to  the  idea  that  the  telephone  system,  like 
that  of  the  postal  and  telegraph  service,  is  one  which 
naturally  lends  itself  to  monopoly,  and  that  such 
a  monopoly  is  not  socially  injurious  so  long  as  it 
is  controlled  by  the  government  and  administered 
in  ihe  public  interest.  The  opponents  of  compe  ition 
dwell  on  the  fact  that  it  involves  the  laying  down 
cf  two  systems  of  wires  in  the  streets,  and  that  this 
necessitates  a  second  disturbance  of  the  footpaJis 
and  roadways.  A  dual  system  also  carries  with  it 
a  double  charge  upon  almost  every  user  of  the  tele- 
phones. Most  business  houses  would  find  it  im- 
peratively necessary  to  be  connected  with  both  sys- 
tems, in  order  to  be  in  touch  with  all  their  customers, 
some  of  whom  would  perhaps  be  too  poor  to  pay 
more  than  one  premium.  It  is  also  urged  that  unless 
the  dual  systems  were  co-terminous.  the  one  that 
covered  a  less  area  than  its  competitor  would  find 
itself  considerably  hampered  whenever  its  subscrib- 
ers desired  to  converse  with  their  customers  or 
friends  in  a  district  which  it  did  not  itself  serve. 
Under  such  circumstances  it  would  be  only  natural 
for  the  rival  company  to  use  its  advantageous  posi- 
tion to  the  injury  01  the  weaker  competitor.  All 
these  things,  and  more,  have  to  be  faced  in  the  con- 
sideration of  the  question  of  setting  up  or  supporting 
a  telephone  system  which  shall  rival  the  one  now 
in  vogue."'  In  this  country  where  existing  compa- 
nies have  so  far  forfeited  the  confidence  and  support 
of  the  public  as  to  warrant  the  introduction  of  a 
competitive  telephone  system  the  independent  com- 
pany generally  supplants  the  old  company  for  local 
business. 

The  Chile  Telephone  company's  annual  return 
shows  that  44.000  shares  have  been  taken  up  out  of 
a  capital  of  £250,000  in  £5  shares;  and  paid  for  in  fu'.l. 

At  a  recent  meeting  of  the  Court  of  Common 
Council  the  streets  committee  presented  a  report  on 
the  dispute  between  the  corporation  of  London  and 
the  Postoffice  authorities  relative  to  the  laying  of 
telephone  pipes  without  the  permission  of  the  former 
body.  The  committee  submitted  a  letter  from  the 
secretary  of  the  Postoffice  intimating  that  the  pro- 
vision of  wires  between  exchanges  of  the  National 
Telephone  company  and  the  houses  of  subscribers 
was  not  contemplated.  The  letter  further  contained 
an  assurance  from  the  postmaster-general  that  if 
lii.s  present  policy  should  be  departed  from,  he  would 
not  construct  any  telegraphs  under  consent  of  the 
corporation  within  the  city  between  the  exchanges 
of  the  National  Telephone  company  and  the  houses 
of  subscribers  without  conveying  to  the  corporation 
an  intimation  that  the  policy  had  been  changed. 
The  committee  stated  that,  subject  to  that  under- 
standing and  to  the  usual  condition  that  the  contract- 
ors to  the  corporation  would  be  employed  to  make 
good  the  pavements  disturbed,  they  had  consented  to 
the  various  applications  of  the  Postoffice  authorities 
for  permission  to  open  the  public  ways.  The  court 
agreed  with  the  committee  in  the  report. 


An  Apt  Quotation. 

fFrom  ihe  Yorkshire  Post] 

Whatever  may  be  the  failings  of  the  members  of 
the  Salvation  Army,  no  one  can  accuse  the  head- 
quarters staff  of  being  deficient  in  humor.  The 
penchant  of  the  society  for  posting  quotations  from 
Scripture  everywhere  has  shown  itself  in  their  tele- 
phone boxes,  where,  with  great  aptitude,  the  words 
riuoted  are.  "Ye  have  need  of  patience"  (Hebrews 
X..  .3)- 


Extensions  and  Improvements. 

The  Morgantown,  W.  Va.,  and  Dcllslow  Tele- 
phone company  has  been  incorporated. 

The  Puget  Sound  Mill  company  has  begun  the 
construction  of  a  telephone  line  between  Port  Gam- 
ble and  Port  Ludlow. 

The  Citizens'  Telephone  company,  Magnolia. 
Miss.,  has  been  granted  a  franchise  to  build  a  local 
and  long-distance  telephone  system. 

The  State  Telephone  company  of  Newark.  N.  J., 
has  executed  a  mortgage  for  $1,000,000  to  the  Fidel- 
i.y  Trust  company,  covering  all  the  lines  of  the  com- 
pany in  the  state. 

Long-distance  service  has  been  established  be- 
tween several  Iowa  towns  by  the  Overland  Tele- 
phone company,  an  independent  corporation  re- 
cently formed  at  Hiteman. 

At  Athens,  Tenn.,  the  East  Tennessee  Telephone 
company  ,is  soliciting  subscribers  for  a  new  tele- 
phone exchange,  which  wiil  iiave  regular  connec- 
tions with  the  East  Tennessee  company's  line. 

The  Central  Pennsylvania  Telephone  and  Supply 
c<nnpany  is  making  preparations  to  furnish  its  pa- 
trons in  Ridgway  better  service,  and  it  will  replace 
Lhe  present  telephones  with  long-distance  transmit- 
ters. 

Residents  of  Washougal.  Wash.,  are  "considering 
a  proposition  made  by  an  agent  of  the  Oregon  Tele- 
phone company  to  establish  and  maintain  a  tele- 
phone connection  with  Portland,  via  La  Grande 
and  Vancouver. 

The  Atlantic  County  Telephone  company  has  been 
formed  to  operate  an  exchange  in  Atlantic  Counly, 
N.  J.  The  capital  stock  is  placed  at  $100,000,  and 
the  incorporators  named  are  Frederick  L.  Benson 
and  Alfred  Dingier.  Jersey  City. 

The  telephone  war  which  has  been  in  progress 
in  Atchison.  Kan.,  between  the  new  Atchison  Tele- 
phone company  and  the  Bell  Telephone  company 
has  compelled  the  Bell  company  to  make  a  reduction 
in  its  prices  from  $36  per  year  to  $12  per  year  in 
business  houses  and  from  $24  to  $9  in  residences. 

At  the  annual  meeting  of  the  Albemarle  Telephone 
company  of  Charlottesville.  Va..  J.  Edwin  Wood  was 
elected  president  and  J.  F.  Harlan  vice-president. 
The  new  board  of  directors  includes  John  B.  Moon, 
J.  M.  Robinson.  P.  Leterman,  J.  B.  Andrews,  M. 
Kaufman,  W.  J.  Tyson.  S.  C.  Chancellor,  C.  B. 
Stevens  and  C.  PI.  Walker. 

The  city  of  Richmond  is  fighting  the  Southern 
Bell  Telephone  company,  which  Is  now. doing  busi- 
ness without  a  franchise.  The  Board  of  Aldermen 
recently  suspended  its  rules  and  adopted  unani- 
mously a  resolution  providing  for  the  employment 
of  assistant  counsel  in  the  conduct  of  the  case,  which 
is  now  pending  in  the  Supreme  Court  of  the  United 
States. 

Kansas  City.  Mo.,  is  paving  the  Missouri  and 
Kansas  Telephone  company  1^4.000  per  year  rental 
for  the  police-signal  system,  besides  $6,400  for  hav- 
ing it  put  in  operation.  Alderman  Otto  will  go  be- 
for  the  Board  of  Public  Works  and  suggest  that  the 
board  confer  with  the  telephone  company  with  a 
view  to  ascertaining  what  it  will  cost  the  city  to 
purchase  the  system  outright.  --' 

Permission  has  been  granted  tlje  New  Long-dis- 
tance Telephone  company  to  construct  its  lines 
along  the  highways  of  Hancock  County.  Ind.  There 
is  a  movement  on  foot  now  to  organize  a  co-opera- 
li>'e  telephone  company  in  Greenfield.  Ind..  with  an 
ir.vitation  to  the  people  in  all  parts  of  Hancock 
County  to  run  their  lines  into  its  exchange  and  to 
connect  with  all  subscribers  in  Greenfield  without 
cost. 

The  main  office  of  the  People's  Telephone  and 
Telegraph  company  has  been  removed  from  Allen- 
town  to  Columbia.  Pa.  At  a  stockholders'  meeting 
the  following-named  officers  were  elected:  Presi- 
dent. H.  C.  Young.  Columbia:  secretary,  A.  W. 
Gieskie.  Columb'a;  trtasurer.  M.  R.  Hoffman.  Mari- 
etta. The  company  has  a  franchise  for  a  line  in 
Lebanon,  and  the  contract  for  its  erection  has  been 
awarded  to  the  Eastern  ElecLric  Construction  com- 
pany of  Philadelphia. 

The  following-named  directors  were  elected  at  the 
recent  meeting  of  the  stockholders  of  the  South 
Shore  Telephone  com  pan  v,  at  Freeport.  L,  I. : 
George  W.  Bergen.  John  'j.  Randall.  William  G. 
Miller,  William  D.  Carter.  Charles  D.  Smith.  George 
P.  Bergen  and  Henrv  P.  Libby.  The  comoany's 
service  has  been  introduced  into  the  villages  of  Free- 
port.  Baldwins,  Rcckville  Center.  Lynbrook.  Ocean- 
side.  East  Rockaway.  Hemps' ead.  Garden  City.  Min- 
ecla.    Merrick  and   Barnum    Island. 

One  of  the  results  of  the  military  occupation  of 
Cuba  will  be  the  extension  of  telephonic  means,  of 
communication  in  the  island.  Orders  have  been 
Given  to  Captain  Brady,  of  the  United  States  Signal 
Service,  to  begin  the  construction  of  an  overland 
telegraph  line  from  Guantanamo.  via  Santiago,  to 
Manzanillo.  The  nrincipal  use  of  the  line  will  be  for 
the  transmission  of  government  dispatches,  the  pres- 
ent cost  of  message  transmission  by  telegraph  from 


Guantanamo  to  Santiago  being  20  cents  per  word 
up  to  30  words,  and  12  cents  for  each  additional  word. 

Michigan  tax  laws  are  confusing  to  those  not 
.  familiar  with  the  peculiar  customs  of  Mr.  Pingree's 
stamping  ground.  Telephone  and  telegraph  com- 
panies pay  taxes  to  the  state  on  the  basis  of  their 
valuation  instead  of  in  the  form  of  specific  taxes, 
as  in  the  case  oi  railroads,  express  companies,  etc. 
The  law  provides  that  such  companies  shall  pay 
taxes  at  the  same  rate  that  other  property  in  the 
.state  is  assessed.  For  this  year  the  telephone  com- 
panies paid  $41,086.78  in  taxes,  the  appraised  valua- 
tion being  $1,369,560.  The  Michigan  Be'l  Telephone 
company  paid  $26,358.32.  the  Defoit  company 
$6,460.02,  the  Citizens'  company  of  Grand  Rapids 
$2,586.83,  and  the  American  Telephone  and  Tele- 
graph company  $1,630.37.  There  are  now  31  tele- 
phone companies  in  the  state,  where  there  was  but 
nne  10  years  ago. 

The  Boston  News  Bureau  gives  the  following  "in- 
spired" version  of  a  recent  transaction  m  the  North- 
west: "We  understand  that  the  purchase  price  of 
the  900  miles  of  independent  telephone  line  in 
the  Northwest,  Ijy  the  Erie  Telephone  company,  was 
$50,000.  Boston  people  do  not  realize  the  importance 
of  the  above  purchase  to  the  Erie  Telephone  com- 
pany. The  independent-telephone  movement  in  the 
Northwest  had  assumed  large  proportions.  There 
were  five  companies  in  the  field  with  a  capitalization 
of  $360,000.  all  under  the  management  <.f  ihe  Western 
Electric  Telephone  company.  These  companies 
owned  3.000  miles  of  toll  line  in  the  Northwest, 
practically  embracing  the  entire  toll-line  opposition 
in  the  states  of  Minnesota,  Iowa  and  the  Dako'.as. 
and  reached  300  points  not  reached  by  the  Er.e 
company.  The  Erie  company  purchase  was  of  the 
lines  of  the  Union  Electric  Telephone  company, 
which  is  the  only  independent  company  paralleling 
the  Erie  company  lines,  but  as  a  result  of  this  pur- 
chase the  Erie  company  agrees  to  place  Bell  instru- 
ments on  all  the  Western  Electric  company's  lines 
at  a  small  rental,  which  includes  the  cost  of  repairs, 
and  both  systems  will  be  operated  as  one.  This  is 
declared  to  be  the  first  instance  where  a  Bell  com- 
pany has  ever  entered  into  an  extensive  arrangement 
with  an  independent  company;  the  previous  polic}' 
has  been  to  ignore  or  fight  the  independents.  In 
this  case  there  is  no  transfer  of  stock,  other  than 
of  the  L^nion  company,  and  the  independent  com- 
panies maintain  their  separate  existence  and  build 
and  maintain  their  own  lines.  This  purchase  is  con- 
sidered of  great  advantage  to  the  Erie  company. 
as  it  practically  cuts  oft  the  new  Minneapolis  inde- 
pendent exchange  from  all  toll  connections,  for 
undoubtedly  in  connection  with  the  Western  Elecrx 
company's  lines  tlie  Minneapolis  company  would 
have  been  able  to  make  inroads  on  the  Erie  com- 
pany's business.  This  agreement  likewise  cuts  ofif 
a  number  of  other  independent  exchanges  in  various 
cities,  as.  under  the  agreement,  only  toll  lines  are 
embraced,  and  it  prohibits  any  affiliation  with  lines 
other  than  those  using  Bell  instruments. 


Spaniard  at  the  Telephone. 

In  the  "War  Sketches"  of  the  Chicago  Record, 
contributed  by  staff  correspondents  who  accom- 
panied the  American  army  to  Cuba  and  Porto  Rico, 
Malcolm  McDowell  tells  an  interesting  experience 
of  a  Spaniard  attempting  to  use  a  telephone.  The 
occasion  was  the  visit  of  a  party  of  American  officers 
and  correspondents  to  a  garrison  at  Esteron.  near 
Sagua,  where  they  were  expecting  horses  to  carry 
them  farther  on  their  journey.  They  were  disap- 
pointed, however,  and  one  member  of  the  party  sug- 
gested that  inquiry  be  made  for  the  steeds.  Tlie 
story    continues    as    follows.: 

"The  lieutenant,  at  a  word  from  Major  Irlis. 
sprung  from  his  chair,  rushed  to  the  wall,  and  in- 
stantly the  whirr  of  the  telephone  bell  reminded  us 
we  were  not  yet  outside  of  civilization.  We  listened 
for  the  familiar  Hello.'  but.  instead,  a  rattle  of  Span- 
ish came  from  the  lieutenant.  He  evidently  was 
impatient,  angry  and  embarrassed.  He  wanted  u^ 
to  know  that  he  was  doing  all  he  could  to  bring 
those  horses  over  the  mountain  trail  with  telephonic 
speed,  and  as  he  shouted  into  the  telephone  trans- 
milter  he  became  excited.  He  evidently  waxed  sar- 
castic, then  he  importuned,  then  the  quick  stacca'o 
of  the  imperative  mood  showed  us  he  was  not  ac- 
cepting apologies. 

"As  he  became  more  earnest  he  shrugged  his 
shoulders,  and  then  we  saw.  for  the  first  time,  the 
cause  of  the  partial  failure  of  the  telephone  in  Span- 
ish countries.  The  Spaniard  must  gesticulate  when 
he  grows  earnest.  Ife  must  wave  his  hands,  shrug 
his  shoulders,  shake  his  head  and  perform  other 
pantomimic  feats,  and  one  cannot  gesticu'ate  with 
the  hand  which  holds  the  telephone  receiver  and 
i^et  much  satisfaction  from  a  long-distance  conversa- 
tion.    This  was  tlie  case  with  the  lieutenant. 

"His  left  hand  waved  in  the  air.  described  wide 
circles  and  shot  out  at  queer  ane:les  with  the  tele- 
phone receiver  tightly  held  in  the  fineers.  A  re- 
ceiver held  a  foot  from  the  ear  is  not  the  best  way 
to  carry  on  a  teleohonic  talk,  but  the  lieutenant 
gnashed  his  teeth,  hissed  out  invectives,  scowled  into 
the  unresponsive  face  of  the  weather-beaten  ins*^rn- 
ment.  stamped  his  feet  and  executed  several  fuU- 
p'-m  motions  of  the  most  aunroved  style  of  u-^-to- 
date  calis'henics.  while  his  little  bride*looked  on 
approvingly  and  the  Americans  bit  their  lips  to 
rfstrain  their  laughter/' 
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America  Water  Motor. 


The  water  motor  made  by  the  A.  Rosenberg  com- 
pany of  Baltimore,  Md..  and  illustrated  herewith,  is 
claimed  to  be  the  best  thing  in  the  way  of  a  water 
motor  that  has  been  made,  being  the  only  water 
motor  that  can  be  adjusted  or  tilted  in  any  direction 
while  running. 

The  motor  body  and  stand  being  iron  and  finished 
black,  while  the  ball  and  clamp  ring  of  the  ball 
and  socket  joint   are  polished  brass,  the  motor  has  a 


AMERICA    WATER     MOTOR. 

very  neat  appearance.  Leather  packing  rings  are 
inserted  in  the  socket  and  clamp  ring,  insuring  a 
water-tight  joint. 

These  motors  can  be  set  up  anywhere,  upon  the 
special  bracket  shown  in  the  cut  or  upon  any 
rough  shelf,  and  since  the  ball  ar^d  socket  joint 
admits  of  universal  adjustment,  the  pulley  can  be 
lined  up  with  a  dynamo,  sewing-machine,  jeweler's 
lathe,  fly  fan  or  other  light  machinery,  and  the  belt 
tightened  while  the  motor  is  running.  Hence  it 
is  never  necessary  to  cut  or  shorten  the  belting  to 
take  up  the  slack;  adjusting  the  motor  body  takes 
up    the    slack. 

The  motor  is  claimed  to  operate  satisfactorily 
from  the  ordinary  house  supply,  by  attaching  to  any 
•faucet  where  there  is  a  pressure  of  25  to  30  pounds 
or  over.  The  seven-inch  motor  will,  it  is  said, 
run  over  2,000  revolutions  a  minute  with  50  to  60 
pounds  pressure. 

Water  motors  never  get  out  of  order,  as  is  claimed, 
and  will  run  for  years  without  perceptible  wear. 
They  are  noiseless  in  operation  and  require  no  at- 
tention whatever  aside  from  oiling  once  a  day. 

The  cut  illustrates  a  motor  seven  inches  in  diame- 
ter attached  to  a  12-inch  fan  erected  upon  an  iron 
wall  bracket.  The  same  style  of  motor  is  made  nine 
inches  in  diameter  also. 


WESTERN  ELECTRICIAN. 

a  creditable  record..  In  fact,  the  company  states 
most  positively  that  its  business  has  shown  an  in- 
crease every  month  and  that  the  management  has 
even  been  obliged  to  engage  another  floor.  The 
company  has  three  men  on  the  road  constantly,  to 
say  nothing  of  other  representatives  in  the  office, 
and  it  has  been  obliged  to  add  another  truck 
to  its  delivery  department.  This,  to  the  observing 
business  man,  is  an  excellent  indication  of  progress. 
It  is  the  aim  of  this  institution  to  carry  a  large  stock, 
in  order  to  make  the  quickest  possible  .shipments, 
and  in  a  recent  circular  issued  by  the  Illinois  Elec- 
tric company,  on  its  title  page  are  presented  several 
flattering  testimonials  relative  to  this  important  re- 
quirement in  the  management  of  any  electrical  sup- 
plj-  house.  "Prompt  shipments''  is  the  watchword 
of  the  Illinois  Electric  company,  and  from  these  tes- 
timonials it  would  seem  that  this  effort  to  please  is 
meeting  its  proper  reward. 

As  is  now  pretty  generally  known,  the  personnel 
of  the  company  consists  of  F.  E.  Healy,  president, 
L.  K.  Gushing,  secretary,  and  Carl  Keith,  treasurer. 
.\"11  have  seen  service  in  the  business  in  one  of  the 
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In  the  Western  Electrician  of  April  16th  the  an- 
nouncement  was    made   of   the   opening   of   a   new 
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largest  supply  houses  in  the  West.  Mr.  Healy,  the 
president  of  the  company,  has  been  "brought  up" 
in  the  electrical-supply  business.  Mr.  Gushing,  the 
secretary,  is  no  new  comer,  besides  he  is  a  member 
of  an  electrical  family,  and  enjoj'-s  a  tutelage  from 
no  less  a  personage  than  Professor  EHsha  Gray. 
The  telautograph  had  no  sooner  acquired  a  practical 
standing  than  Mr.  Gushing,  who  had  assisted  in  tlie 
development,  was  deputized  to  exhibit  the  invention, 
and  in  this  capacity  traveled  throughout  the  country. 
Of  late  he  has  been  engaged  in  handling  electrical 
supplies.  Treasurer  Keith  started  at  the  bottom  of 
the  ladder,  and  it  is  quite  evident  that  his  efforts 
to  acquire  knowledge  of  the  business  have  been  suc- 
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Western  Electric  Heater. 

The  electric  heater  has  a  wide  field  of  application 
in  heating^  small  offices,  bathrooms,  snuggeries,  cold 
corners  of  rooms,  street-railway  waiting  rooms,  the 
summer  villa  on  cool  evenings,  and  the  like.'  In 
mild  climates  it  has  a  still  wider  range.  It  has  the 
peculiar  advantage  of  being  instantly  available,  and 
the  amount  of  heat  is  regulated  at  will.  The  heat- 
ers are  perfectly  clean,  do  not  vitiate  the  atmosphere 
and  are  portable. 

Xo  definite  rule  can  be  given  to  determine  the 
amount  of  electricity  necessary  for  heating  a  given 
space,  though  approximate  estimates  can  be  made 
by  allowing  from  one  to  two  watts  for  each  cubic 
foot  of  air  space  to  be  heated — the  latter  amount  for 
well  constructed  buildings  in  cold  weather  or  for 
quickly  heating  a  bathroom.  The  electric  heater  is 
extremely  valuable  in  the  late  spring  when  furnace 
fires  are  not  in  use,  and,  a  sudden  cold  spell  coming 
on,  the  electric  current  is  immediately  available  and 
takes  the  chill  from  the  room  at  a  minimum  expense 
and  trouble. 

The  Western  Electric  company's  heater,  made  in 
the  shape  of  a  small  steam  radiator,  is  14%  inches 
long.  3%  inches  thick,  stands  12V2  inches  high,  and 
is  finished  in  black  enamel  or  japan.  It  is  made 
for  two  adjustments,  half  capacity  and  full  capacity. 
The  switch  indicate.^  when  the  current  is  off.  when 
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half  of  the  heater  is  used,  and  when  it  is  all  in  use. 
The  heater  is  made  for  52  and  104  volts;  it  is  suit- 
able for  alternating  currents  and  also  for   no  and 
220  volts,  to  be  used  on  direct-current  circuits. 


The  Morse  Watch. 


The  "Morse  watch,"  as  shoA'n  by  the  cut,  looks 
like  an  ordinary  w^atch,  but  the  case  contains  a 
telegraphic  key  and  sounder.  The  sounder  is  both 
portable  and  secret.  The  instrument  may  be  ad- 
justed so  that  its  click  may  be  loud  enough  to  be 
heard  in  any  part  of  a  comparatively  large  room,  or 
the  click  made  be  made  as  low  as  the  tick  of  a  watch. 
The  "Morse  watch"'  is  accompanied  with  a  suitable 
flexible  headband  to  fasten  the  instrument  in  place 
on  the  head,  over  the  ear.  leaving  both  hands  free 
for  transcribing  messages  or  other  work.  It  also 
has  a  neat  silk  conducting  cord,  with  specially'  stud- 
ied-out terminals,  so  that  the  instrument  can  be 
conveniently  and  quickly  attached  to  or  disconnected 
from  the  ordinarj'^  instrument  of  a  telegraph  line. 
It  is  designed  for  use  in  brokers'  and  newspaper 
offices,  police  stations,  militarj'-  telegraphs,  etc. 
The  contrivance  is  supplied  by  the  Manufacturers 
and  Inventors'  Electric  company  of  New  York. 


Chicago  Time  Recorder. 

The  cut  shows  the  numerical  time  recorder  of  the 
Chicago  Time  Register  company.  The  contrivance 
is  a  clock  attachment  which  is  useful  in  keeping  a 


electrical  supply  house  in  Ghicago,  the  Illinois  Elec- 
tric company.  Starting,  as  it  did,  during  a  period  of 
depression,  it  was  the  opinion  of  a  number  of  pes- 
simistic friends  of  the  projectors  of  the  enterprise 
that  success  could  not  be  expected.  But  others 
prophesied  that  the  energy  and  training  of  the  men 
in  charge  could  not  fail  to  bring  its  reward.  And 
it  now  seems  as  though  the  latter  opinion  was  borne 
out  by  most  gratifying  facts,  for,  from  present  ap- 
pearances, the  Illinois  Electric  company  has  made 
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cessful.  He  possesses  a  keen  insight  into  financial 
matters,  which,  coupled  with  his  experience  in  prac- 
tical service,  will  prove  valuable  to  the  already  popu- 
lar combination. 

The  accompanying  illustrations  are  views  of  the 
salesroom  and  stock  rooms  of  the  company. 


The    electric-light    plant  at    Tyndall,   S.   D.,   has 
been  completed  and  put  in  operation. 


record  of  the  arrival  and  departure  of  employes.  It 
is  intended  for  large  manufacturing  and  mercantile 
establishments.  Each  emploj^e  has  a  numbered  key. 
When  registering  he  simply  inserts  the  key  in  the 
clock  and  gives  it  a  slight  push,  when  a  bell  rings  and 
his  number  and  time  are  recorded  in  full  view.  Thus 
the  illustration  shows  that  employe  No.  120  has  re- 
corded at  seven  o'clock.  The  employe  sees  that  his 
name  is  recorded  accurately,  and  thus  all  disputes  are 
obviated.     The  key  is  not  turned,  thus  avoiding  any 
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delay  or  annoyance  on  tliat  account.  After  having 
registered  upon  arrival,  the  employe  liangs  his  key 
on  the  inboard,  and  when  leaving  hangs  it  on  the 
outboard,  so  that  it  can  be  readily  seen  whether  he 
is  in  or  out.  The  clocU  is  placed  between  the  two 
boards. 

Another  style  of  recorder  is  called  the  autograph 
recorder  and  is  adapted  to  keeping  the  time  of  em- 
ployes in  offices,  banks,  stores,  etc..  when  it  is  de- 
sired to  keep  the  time  of  employes  or  a  record  of 
the  time  consumed  on  diflerent  work.  In  this  case 
the  employe  registers  by  signing  his  name  on  the 
record  sheet,  thereby  lowering  the  wrist  support 
upon  which  he  rests  his  hand  while  writing,  which 
causes  the  machine  to  automatically  print  the  time 
opposite  his  name,  and  in  Iiis  full  view.  The  auto- 
graph signature  prevents  the  recorder  from  being- 
tampered  with. 

These  machines  are  stated  to  be  most  carefully 
constructed,  the  recording  mechanism  being  simple 
and  durable,  w^hile  the  clock  movement  is  of  the 
Seth  Thomas  manufacture. 


Improved  Brush  Arc  Lamps. 

In  re-designing  the  well-known  single  and  double- 
carbon  Bru?h  arc  lamp,  the  necessity  of  producing 
durable  lamps  with  easily  renewable  parts  has  been 
the  object  of  special  consideration.  In  the  latest  type, 
now  put  out  by  the  General  Electric  company,  every 
improvement  has  been  incorporated  which  long  e.x- 
perience  has  shown  to  be  adA'isable. 

The  differential  Brush  arc  lamp  is  especially  valu- 
able where  a  large  number  of  lamps  are  run  from 
one  generator.  The  diilcrential  winding  consists  of 
a  coil  of  coarse  wire  in  series  with  the  arc  and  a 
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fine-wire  coil  connected  around  the  arc.  Current  in 
the  coarse  wire  tends  to  separate  the  carbons,  while 
in  the  fine  wires  it  operates  to  bring  them  together. 
and,  the  opposite  forces  exerted  by  the  shunt  and 
series  windings  being  automatically  balanced  when 
the  carbons  are  burning  normally,  if  the  series 
current  is  reduced  the  voltage  at  the  lamp  corre- 
spondingly diminishes.  With  diflerential  lamps,  gen- 
erators can,  therefore,  be  heavily  overloaded.  The 
improved  Brush  lamp  is  adjusted  at  the  factory,  and, 
as  the  mechanisin  is  not  dependent  upon  springs 
for  any  of  its  movements,  tiiis  adjustment  cannot 
change.  Hence  the  lamp  runs  as  economically  after 
several  years  of  service  as  when  first  installed.  It 
regulates  so  closely  that  the  voltmeter  on  a  circuit 
of  lamps  shows  no  appreciable  variation. 

These  lamps  do  not  require  hoods "  when  hung 
outside,  as  all  parts  are  thoroughly  protected  froni 
the  weather.  The  chimney  and  its  base  are  cast  in 
one  piece,  and  wherever  a  screw  enters  the  lamp 
from  above,  its  head  rests  on  a  boss  which  prevents 
the  entrance  of  rain  or  melted  snow.  The  outside 
terminals  of  the  lamp  are  made  with  petticoats  as 
a  further  protection  against  the  entrance  of  water. 

All  parts  are  made  by  special  machinery  and  are 
interchangeable.  There  are  no  springs  to  adjust 
or  replace.  The  various  contact  surfaces  are  ample 
and  the  insulation  is  so  distributed  that  the  danger 
of  short  circuit  is  eliminated.  _  The  use  of  one  large 
insulating  strip  diminishes  the  number  of  insulation 
pieces  required  to  secure  the  lower  frame  in  position. 
All  brass  parts,  except  the  carbon  rods,  are  finished 
in  nickel-plate,  adding  to  their  durability  as  well  as 
to  the  appearance  of  the  lamp. 

The  mechanism  frame  has  been  so  modified  that 
the  armature  lever  is  now  supported  by  a  base  sep- 
al ate  from  the  frame  and  mounted  on  a  plate  which 
insulates  it  entirely  from  the  frame  and  zinc  bottom 
of  the  lamp  box.  The  armature  lever  has  been 
slightly  changed  on  account  of  changes  in  other 
parts  and  also  to  so  support  the  balance  wire  in  the 
double  lamps  that  the  second  carbon  feeds  at  prac- 
tically the  same  voltage  as  the  first  carbon.  This 
improvement   makes   a   marked   saving   during  the 


entire  second  hall  of  the  night's  run,  often  amount- 
ing to  from  30  to  50  watts. 

Realizing  the  advantage  of  using  a  lamp  on  cir- 
cuits of  either  0.6  or  9.6.  amperes,  the  magnets  of 
this  new  lamp  have  been  so  designed  that  when 
changing  from  one  circuit  lo  the  other  it  is  only 
necessary  to  exchange  the  adjusting  coil  for  one 
suited  to  the  new  rating.  The  adjuster  formerly 
sent  out  may  be  used  for  1,200  candle  power  (6.6 
amperes),  but  should  be  changed  to  one  of  coarser 
wire  when  used  for  2,000  candle  power  (9.6  amperes). 
The  new  magnets  are  interchangeable  in  pairs  with 
those  of  the  old-style  lamp,  but  new  magnets  for 
old  2,000  candle  power  lamps  must  be  always  used 
with  the  new  adjuster  for  2.000  candle  power. 

The  new  adjusting  coil  is  furnished  with  a  screw 
clip  which  compensates  for  about  one  ampere  more 
or  less.  When  changing  or  renewing  this  coil  it 
is  only  necessary  to  loosen  two  screws.  The  mag- 
nets may  be  removed  by  simply  taking  out  four 
screws  and  unhooking  the  small  brass  connecting 
springs.  The  connection  springs  furnish  a  most 
convenient  method  of  connecting  the  magnets  into 
circuit,  and  are  of  such  size  that  the  current  they 
carry  cannot  heat  them  enough  to  change  their 
tension. 

Successful   operation  requires  at  all  tifhes  a  per- 


rcd  clutch — absolute  uniformity  of  grip  irrespective 
of  the  condition  of  the  rod  and  a  means  of  accurate 
adjustment  for  wear  of  the  rod  or  clutch — are  found 
in  the  improved  clutch.  The  surfaces  bearing  on 
the  rod  are  so  long  (iVi  inches)  that  the  grip  is  not 
-aftccted  by  roughness,  dirt  or  even  dents  in  the  rod. 
To  adjust  the  clutch  the  position  of  the  trip  is 
changed  by  loosening  one  screw  only. 

The  shoe  is  of  peculiar  construction,  being  pivoted 
above  its  center  to  a  lever  which,  itself,  is  so  pivoted 
to  the  clutch  body  as  to  give  a  motion  to  the  shoe 
perpendicular  to  the  rod  when  the  lever  moves  ver- 
tically. In  action  this  clutch  is  positive,  releasing 
the  rod  at  a  given  point  and  instantly  gripping  it 
again  when  the  lever  is  raised.  The  rod  is  always 
either  firmly  clutched  or  entirely  free  to  fall.  The 
clutch  comprises  but  four  parts  beside  the  screw 
and  rivets,  and  the  same  clutch  is  used  on  both  single 
and  double  lamps.  The  bushings  for  guiding  the 
carbon  rods  must  be  replaced  occasionally,  a  worn- 
cut  bushing  being  often  a  source  of  trouble.  The 
main  inside  terininals  of  the  lamps  have  been  so 
modified  that  but  a  few  minutes'  work  is  required 
to  replace  a  worn  bushing.  The  carbon  rod  is  re- 
moved from  its  cap,  the  worn  bushing  unscrewed, 
the  new  one  inserted  and  the  rod  replaced.  The 
new  bushincs  cannot  be  used  in  the  old  lamps  with- 
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feet  contact  between  the  rod  and  the  inside  ter- 
minal. In  this  lamp  it  is  necessarily  a  sliding 
contact,  and  the  brush  used  keeps  the  surface- bright 
and  clean.  The  new  brush  is  one  inch  wide, 
punched  out  of  phosphor  bronze,  and  so  slotted  as 
to  present  five  narrow  fingers  crosswise  to  the  rod. 
The  same  punching  is  used  on  both  single  and 
double  lamps,  the  doublfe  lamp  requiring  two  strips 
and  the  single  lamp  one  strip,  bent  double.  When 
worn  out  the  contact  brush  may  be  quickly  replaced 
without  disturbing  any  other  parts  of  the  lamp.  The 
improved  contact  is  interchangeable  with  the  old 
if  the  new  contact-support  bracket  is  also  used. 

No  part  of  an  arc  lamp  is  more  affected  by  wear 
than  the  carbon  rod.  Each  day  the  exposed  portion 
cf  the  rod  is  rubbed,  and  in  time  its  diameter  is  so 
icduccd  that  the  clutch  opens  more  quickly  than 
w^hen  the  rod  is  full  size.  The  new  form  of  clutch 
makes  the  feeding  of  the  lamp  independent  of 
changes  m  the  diameter  of  the  rod.  The  wear' 
caused  by  scouring  is  on  the  lower  half,  the  part 
that,  rests  in  the  bushings  when  new  carbons  are 
in  the  holders,  and  the  best  alignment  is  necessary. 
To  overcome  the  trouble  due  to  excessive  wear  a 
reversible  rod  is  introduced,  which  may  be  quickly 
removed,  turned  end  for  end.  and  put  back  into 
the  lamp  while  the  lamp  is  hanging  in  position.  The 
reversible  rod  lasts  twice  as  long  as  the  old  rod. 
It  also  prolongs  the  life  of  the  contact  brushes,  the 
guide  bushings  and  the  clutches,  a  rough  or  pitted 
arc  causing  arcing  and  increased  friction. 

The  rod  caps  are  held  in  place  while  the  rod  is 
unscrewed,  and  are  long  enough  to  remain  in  posi- 
tion on  the  upper  bushing  when  the  rod  has  been 
removed. 

The  two  things  necessary  in  a  satisfactory  carbon- 


out  a  new  inside  terminal,  which  may  be  substituted 
for  the  old  terminal  and  admits  the  use  of  the  new- 
upper  bushings  also. 

The.  carbon  holders  have  a  ''V*  grip  on  the  carbon. 
The  upper  holder  is  made  in  two  sizes,  taking  seven- 
sixteenths  or  one-half  inch  carbons  and  nine-six- 
teenths or  five-eighths  inch  carbons  respectively.  It 
may  be  supplied  with  a  flange  to  prevent  injury  to  the 
rod,  in  case  of  a  iiaming  carbon.  The  lower  carbon 
holder  takes  any  size  of  carbon  from  seven-sixteenth.-; 
inch  to  five-eighths  inch  inclusive.  Its  position  is 
adjustable.  To  enable  them  to  resist  corrosion  the 
holders  are  nickel-plated. 

The  startiug  resistance  is  wound  on  a  separate 
frame,  which  may  be  quickly  removed,  as  only  one 
screw  with  a  metal  clamp  secures  it  to  the  side  frame 
of  the  lamp  mechanism.  The  cut-out  is  operated  by 
the  mechanical  movement  of  the  armature.  When 
the  current  is  too  weak  to  energize  the  magnets,  the 
armature  falls  by- force  of  gravity,  throwing  the  cut- 
C'Ut  into  circuit.  Its  contact  surfaces  are  broad,  and, 
as  they  are  vertical,  dust  cannot  collect  on  them  to 
prevent  good  connection. 

In  cases  of  accident  to  the  n-ain  circuit  of  the  lamp, 
.^uch  as  breaking  the  carbons,  the  whr.le  current  of 
the  lamp  w-ould  tend  to  flow  through  the  fine  wire 
of  the  magnets  before  the  armature  W'ould  have  time 
to  drop  and  throw  in  the  cut-out.  To  prevent  any 
possible  damage  during  this  brief  interval,  an  aux- 
iliary cut-out  is  inserted,  -which  at  such  a  time  opens 
a  path  for  the  total  current  around  the  magneis 
until  the  main  cut-out  can  operate,  when  the  auxil- 
iary cut-out  is  itself  thrown  out  of  the  circuit.  On 
the  double  Jamo.  the  globe-holder  is  secured  by  a 
thumb-screw,  the  loosening  of  which  permits  the 
globe  to  be  lowered  until   stopped  by  the  nut   on 
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ihe  center  support  rod.  The  globe  holder  on  the 
single  lamp  is  also  secured  by  a  thumb-screw,  and 
when  lowered  is  supported  by  a  chain  attached  to 
the  lower  frame  of  the  lamp.  If  desired,  the  double 
lamp  is  supplied  with  drop  tubes  for  the  lower  car- 
bons. The  globe-holder  of  the  Eingle  lamp  for  in- 
door use  is  fitted  with  a  dust-pan  to  prevent  sparks 
?nd  dust  dropping  through  the  globe-holder. 

When  lamps  are  to  be  used  indoors  or  in  protected 
positions,  sheet-iron  casings  are  furnished,  but  it 
they  are  to  be  e.xposed  to  the  weather,  especially 
near  salt-water,  or  in  a  location  where  corrosion  of 
the  iron  is  likely  to  take  '(>lace,  the  use  of  a  copper 
casing  is  recommended.  By  simply  pressing  a 
spring  clip  on  the  upper  side  with  one  hand,  the 
casing  may  be  removed.  All  casings  are  finished 
in  black  enamel. 

No  solder  is  used  in  assembling  the  lamp  and  no 
tool  but  a  screwdriver  is  required  to  take  it  apart. 


To  What  Extent  Should  Street  Railways 

Engage  in  the  Amusement 

Business? 

[Continued  from  pa^e  314.] 

Speaking  for  Kansas  City.  I  am  convinced  that 
we  ought  to  let  the  city  furnish  the  parks  while  we 
contribute  towards  the  music  and  attractions  in  the 
park.  The  difficulty  in  establishing  public  parks  in 
Kansas  City  was  due  to  the  fact  that  the  street-rad- 
road  companies  had  been  quite  liberal  in  providing 
parks.  The  people  expected  the  companies  to  do 
it.  and  it  is  hard  to  overcome  that  feeling. 

Mr.  Beggs,  Milwaukee:  For  some  years  we  gave 
in  the  public  parks  of  the  city  band  concerts,  of 
which  the  street-railroad  company  paid  the  entire 
expense.  I  thoroughly  believe  that  that  form  of 
entertainment  should  be  encouraged,  and  our 
company  has  a  standing  offer  to  duplicate  any 
amount  of  monfy  expended  by  the  city  or  raised 
by  public-spirited' citizens  for  the  purpose  of  giving 
music  in  the  parks.  Our  experience,  however,  for 
two  years  was  that  where  we  paid  the  entire  expense, 
we  never  got  back  more  than  75  cents  for  each  dol- 
lar spent.  While  we  seem  to  have  an  increase  of 
gross  receipts,  which  increased  our  gross-receipts 
I'ax  hkewise,  and  made  us  seem  to  be  doing  an  ab- 
normal business,  we  were  actual  losers  on  the 
scheme.  I  do  not  believe  that  it  pays  a  street-rail- 
way company  to  go  into  the  amusement  business. 
I  believe  in  promoting  the  public  parks  of  a  city, 
maintained  either  by  the  municipality  or  by  public- 
spirited  citizens,  but  I  seriously  doubt  whether  any 
of  these  expensively  maintained  entertainment  re- 
sorts pay  the  companies  that  promote  them.  If  the 
same  enterprise  and  money  had  been  expended  in 
improving  the  facilities  for  travel,  in  making  the 
cars  more  cheertul  and  comfortable  and  improving 
the  roadbed,  it  would  bring  much  larger  returns 
than  in  spending  it  for  a  couple  hours'  diversion 
in  the  afternoon  or  evening. 

Mr.  Harrington,  Camden:  We  have  a  park 
and  we  have  had  considerable  trouble,  due  to  the 
fact  that  people  would  come  to  the  park  and  take 
the  best  seats  and  would  not  ride  on  our  cars.  The 
park  is  very  near  the  city,  and  in  order  to  guard 
against  that  we  furnish  the  ticket  on  the  car  to  each 
passenger  desiring  to  go  to  the  park,  and  charge 
the  10  cents  entrance  fee  to  others.  This  method 
effectually  shut  out  the  objectionable  element,  and 
by  the  use  of  the  ticket  we  determined  the  number 
01  people  going  to  the  park.  We  find  that  while  our 
travel  is  increased,  owing  to  the  expenses  of  op- 
erating the  park,  we  received  only  about  70  per 
cent,  income  from  the  park  of  what  the  park  cost  to 
operate.  The  travel  on  the  road,  of  course,  is  in- 
creased, and  we  can  tell  from  the  tickets  just 
the  amount.  We  think  we  are  making  some 
money,  but  whether  we  would  make  the  installation 
and  furnish  the  park  if  we  had  to  do  it  over  again 
is  a  question. 

Mr.  Farson,  Chicago:  The  coming  railroad  man- 
ager who  will  be  highly  esteemed  will  be  the  man 
who  not  only  gives  his  attention  to  reduced  cost  of 
operation,  to  the  question  of  the  very  best  elec.rical 
equipment,  to  the  very  best  manner  of  handling  his 
cars  and  to  seeing  that  his  track  is  kept  in  the  very 
best  condition,  but  also  to  the  question  of  s'.imu- 
lation  of  travel.  As  has  been  well  stated,  the  matter 
of  riding  on  the  cars  is  a  question  of  habit  largely, 
tind  in  many  cases  today  where  roads  are  operated 
at  a  loss,  or  just  about  even,  or  at  a  small  profit,  a  lit- 
tle attention  to  this  matter  would  mean  dividends  to 
the  stockholders.  From  the  standpoint  of  a  stock- 
holder I  am  very  much  interested  in  this  question. 
It  seems  to  me  that  the  practical  operators  of  roads 
could  take  this  question  up  and  study  it,  with  great 
interest  to  people  who  own  the  stock.  Conditions, 
of  course,  vary.  In  many  small  towns  of  10,000  to 
30,000  people,  a  little  attention  paid  to  the  opera. ion 
of  a  park,  either  directly  by  the  company  or  by  in- 
ducing someone  to  operate  it  for  you.  would  mean 
to-day  a  dividend  to  the  stockholders.  Street  rail- 
ways, like  other  institutions,  need  leaders  and  not 
follow-ers.  At  the  heads  of  these  institutions  should 
be  broad-minded,  wide-awake,  up-to-date  men  who 
will  study  carefully  the  conditions  in  which  they  are 
situated  and  use  their  effort  and  their  energy  for 
the  purpose  of  bringing  money  into  the  treasury  of 
the  company. 

Mr.  Clafiin.  Boston:  We  of  the  Norembega 
Park,  to  which  you  are  invited,  have  had  a  very 
different   experience    from   some    of   the   gentlemen 


who  ha\e  spoken.  We  have  adopted  a  different 
system  from  most  01  the  street-railway  parks  in  Mas- 
sachusetts, and  it  has  certainly  been  a  great  success 
for  the  park  and  the  railway.  We  have  adopted  the 
practice  cf  charging  an  admission  fee  for  the  park 
and  discriminate  in  tavor  of  our  railway  parons. 
Our  railway  carries  its  patrons  a  distance  of  5V> 
miles  for  five  cents.  We  sell  on  our  cars  for  15  cents 
a  round-trip  ticket  which  includes  admission  to  the 
park.  We  charge  people  going  on  foot  or  bicycles 
10  cents  admission.  The  result  is  that  the  railway 
patrons  get  admission  for  five  cents  and  the  o:her 
people  pay  10  cents.  That  has  a  tendency  to  bring 
passengers  to  the  railway  company,  and  it  has  been 
a  great  success  with  us.  The  result  has  been  that 
the  park  has  maintained  itself.  Our  line  is  a  small 
one,  but  the  patronage  has  been  worth  nearly  600,- 
000  fares  to  us.  at  five  cents  each,  as  the  result  of 
the  park  entertainments.  The  admission  to  the  park 
is  through  a  registering  turnstile,  and  we  know 
where  the  patrons  come  from.  The  statement  may 
be  of  interest  as  showing  circumstances  where  a  park 
can  be  made  to  maintain  itself  as  an  enterprise,  and 
the  railroad  not  be  put  10  any  expense.  The  admission 
fee  is  small.  We  furnish  theatrical  entertainments, 
have  a  zoological  garden,  band  concerts  and  other 
things,  and  manage  to  make  the  admission  fee  pay 
the  entire  expenses,  and  also  the  interest  on  the 
money  invested  in  the  park,  and  the  railway  company 
gets  its  revenue  net. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  October  lo. — The  incorporation  of  a 
company  with  $25,000,000  capital,  known  as  the  New 
York  Gas  and  Electric  Light.  Heat  and  Power 
company,  has  naturally  excited  a  great  deal  of  spec- 
ulation. The  company  is  authorized  to  do  business 
ill  this  city,  and  its  wide  scope  is  indicated  by  its  title. 
The  names  of  R.  P.  Flower  and  Anthony  N. 
Brady  are  connected  with  the  venture  by  some  of 
the  guessers;  others  profess  to  believe  that 
the  new  company  has  been  incorporated  by  the 
moving  spirits  of  the  Metropolitan  Street  Rail- 
way company  to  ;  do  the  lighting  and  power 
business  which  that  company  is  alleged  to  have  in 
contemplation.  I  have  before  alluded  to  the  per- 
sistent rumor  that  the  Metropolitan  people  were 
going  into  the  lighting  business;  it  seems  to  be 
widespread,  but  President  Vreeland  is  reported  to 
have  said  that  his  company  has  all  it  can  well  attend 
lo  in  its  railway  business,  and  that  seems  to  be  a 
reasonable  conclusion.  But  consolidations  and  big 
deals  are  the  <^^der  of  the  day.  As  is  shown  by  the 
experience  of  the  Brooklyn  surface-railway  and  elec- 
tric-lighting companies.  The  outcome  of  the 
525,000,000  incorporation  is  awaited  with  much  in- 
terest. In  the  meantime  the  reduction  of  rates  by 
the  Edison  Electric  illuminating  company  of  New 
York  may  be  significant.  The  established  company 
appears  to  be  making  a  "determined  effort  to  ge: 
new  business.  As  an  inducement  for  the  use  of 
electric  light  in  place  of  gas.  rates  have  been  re- 
duced for  the  months  of  October,  November  and 
December.  1S98.  If  satisfactory  results  are  obtained 
the  company  will  not  only  make  the  rate  permanent, 
but  will  also  make  a  still  furiher  reduction,  thus 
meeting  the  gas  companies  on  equal  ternrs.  The 
new  rates  are  so  arranged  that  the  longer  an  electric 
light  is  burned,  measuring  by  the  hour,  the  cheaper 
proportionately  will  be  the  light.  Under  the  old 
electric-light  schedule  10  lamps,  which  are  the  re- 
quired number  estimated  for  the  ordinary  small  re- 
tail store,  would  cost  ?ii.25  a  rnontn  ior  a  daily 
consumption  of  five  hours.  Under  the  new  schedu'e 
this  is  reduced  to  $9.  One  of  the  officials  of  the 
company  said  that  the  company  proposed  to  make 
electricity  not  only  the  best  light,  but  the  cheapest 
that  could  be  obtained  for  the  purposes  of  ordinary 
consumption.  He  remarked  that  heretofore  it  had 
been  used  largely  for  advertising  effects  and  other 
special  purposes.  From  now  on  it  was  proposed 
to  educate  the  people  to  its  advantages  and  economy. 

The  Third  Avenue  Railroad  company  has  given 
notice  to  its  stockholders  of  the  issue  of  $2,000,000 
rdditional  stock,  making  the  total  am.ount  $12,000.- 
coo.  It  is  understood  that  this  notice  is  preliminary 
to  a  comprehensive  scheme  for  raising  monej'-  with 
which  to  equip  the  road  with  electric  power.  Ac- 
cording to  reports  current  in  Wall  street,  the  di- 
rectors of  the  Drydock.  East  Broadway  and  Battery 
-line,  the  Union  railway  ("Huckleberry  road")  and 
the  Forty-second  Street,  Manhattanville  and  St. 
Nicholas  Avenue  railway  have  adopted  resolutions 
to  consolidate  with  the  Third  Avenue  road.  The 
stocks  in  these  companies  are  largely  con. rolled  by 
holders  of  Third  Avenue  stock,  it  is  said.  The  re- 
ports say  that  the  capital  of  the  consolidated  com- 
panies will  be  fixed  at  $53,000,000.  of  which  $35  000,- 
000  will  be  new  issue.  The  Third  Avenue  road  has 
a  number  of  valuable  franchises  which  it  will  de- 
velop, it  is  said. 

Colonel  Eugene  Griffin  did  not  recover  from  his 
illness  contracted  in  Porto  Rico  as  quickly  as  had 
been  anticipated,  but  he  is  mending  slowly  at  his 
home  in  Ardsley.  The  Tribune  understands  that 
when  Colonel  Griffin  has  fully  recovered  his  health 
he  will  sail  for  Porto  Rico,  to  resume  command  of 
his  regiment  of  volunteer  engineers,  which  is  now 
occupied  in  military  engineering  and  construction 
work  in  that  island.  M.  S. 


PERSONAL. 

Mr.  R.  E.  Gallaher,  the  secretary  of  the  New 
York  Insulated  Wire  company,  is  in  Chicago. 

F.  C.  Finkle  has  accepted  the  position  of  chief 
engineer  of  the  Redlands  (Cal.)  Electric  Light  and 
Power  company.  This  company  will  develop  water 
and  erect  a  power  house  for  the  generation  of  1,500 
horse  power. 

The  marriage  of  William  D.  Kurz  and  Miss  Mary 
McKenzie  at  the  bride's  home  in  La  Crosse,  Wis., 
is  announced.  Mr.  Kurz  is  a  member  of  the  firm 
of  Kurz  &  Root,  consulting  electrical  engineers  at 
Appleton.  Wis.  He  was  in  charge  of  the  Edison 
plant  at  La  Crosse  for  several  years  prior  to  1893. 
when  he  went  to  Appleton  to  establish  his  present 
business. 

Two  well-known  out-of-town  street-railway  men 
— C.  F.  Holmes  of  the  Metropolitan  Street  Railway 
company  of  Kansas  City  and  C.  G.  Goodrich  of  the 
Twin  City  Rapid  Transit  company  of  Minneapolis — 
were  in  Chicago  last  week.  They  left  together  for 
an  eastern  inspection  trip  of  two  or  three  weeks* 
duration,  intending  to  visit  plants  in  New  York. 
Boston,  Washington  and  other  cities. 

Ottawa  boasts  of  several  old-time  telegraphers 
whose  work  has  done  as  much  in  developing  the 
Dominion  as  their  friends  have  contributed  in  this 
country.  The  Ottawa  Evening  Journal  contains 
biographical  sketches  of  several  of  the  more  promi- 
nent, including  N.  W.  Bethune,  Thomas  Ahearn. 
W.  Y.  Soper.  H.  B.  Spencer.  C.  W.  Spencer,  now 
of  Montreal:  D.  C.  Dewar  of  Montreal.  George  F. 
Macdonald  and  O.  Higman. 


ELECTRIC  LIGHTING. 

Silas  F.  King  and  J.  A.  Elliott  have  applied  to  the 
council  of  Butte.  Mont.,  for  permission  to  erect  and 
maintain  poles  and  wires  along  the  streets  of  the 
city,  for  the  purpose  01  furnishing  light,  heat  and 
power. 

On  October  20th  a  special  election  will  be  held, 
in  accordance  with  the  franchise  law  of  the  state 
of  Iowa,  to  allow  the  citizens  of  Emmetsburg  the 
opportunity  of  balloting  on  a  20-year  electric  fran- 
chise, which  is  asked  bv  John  McNamara  of  Fulton, 
111. 

The  committee  on  judiciary  of  Provo  City,  Utah, 
has  recommended  that  the  city  erect  its  own  elec'ric- 
light  plant.  It  is  suggested  that  the  si'.e  on  the  T  ms- 
panogas  Canal,  near  where  it  leads  out  on  Pole 
Canyon  Bench,  be  selected  for  a,  water  power,  and 
it  is  also  recommended  that  preliminary  action  b^ 
taken  at  once  toward  the  construction  of  the  plan. 

Concessions  for  electric  lighting  and  traction  in 
Smyrna  and  Salonica  have  been  granted  by  the 
Forte  to  Sir  Ellis  Ashmead  Bartlett,  M.  P.,  who 
stood  out  lor  Turkey  in  England  at  the  time  of  the 
Armenian  massacres.  Priority  of  right  is  promised 
him  also  in  Constantinople  whenever  the  sultan 
makes  up  his  mind  to  allow  electricity  in  his  capital. 


ELECTRIC  RAILWAYS. 

It  is  said  that  the  Southern  Pacific  Railway  com- 
pany is  contemplating  the  introduction  of  electric 
power  for  the  trains  used  in  its  suburban  service  at 
Los  Angeles,  Cal. 

The  Sunset  Power,  Mining  and  Milling  company 
has  been  incorporated,  with  a  capital  stock  of  $1,000.- 
000.  One  of  its  objects  is  to  build  an  electric  rail- 
road from  Index.  Wash.,  to  the  mines  at  Calina, 
about  seven  or  eight  miles  long. 

In  accordance  with  the  recommendation  of  the 
collector  of  customs  at  Philadelphia,  the  Treasury  De- 
partment has  authorized  that  official  to  allow  on  the 
exportation  of  electric-motor  trucks,  manufactured 
by  the  J.  G.  Brill  company  of  Philadelphia,  a  draw- 
back equal  in  amount  to  the  duty  paid  on  certain 
imported  roller  or  ball  bearings  and  journals  used 
in  the  manufacture,  less  the  legal  deduction  of  one 
l)er  cent.  The  imported  bearings  and  boxes  used 
in  the  construction  of  the  trucks  to  be  exported 
must  be  duly  identified  by  the  proper  officer  of  the 
customs. 


ELECTRICAL  SECURITIES. 

The  New  Orleans  Traction  company  reports  gross 
earnings  for  August  of  $107,380.  an  increase  of  $322 
as  compared  with  the  same  month  of  last  year,  and 
net  $31,266.  an  increase  of  $4,863. 

The  Nor.h  Shore  Traction  company  reports  gross 
earnings  for  August  of  $180,741,  an  increase  01 
$3,347  3s  compared  with  the  same  month  of  last 
3'ear,  and  net  $101,518,  an  increase  of  $718. 

Stockholders  of  the  Columbia  Construction  com- 
pany of  Chicago  have  been  formally  notified  by 
D.  H.  Louderback  to  call  for  their  40  per  cent,  of 
Union  Loop  stock  bonus  to  which  they  are  entitled 
under  the  terms  of  the  second  subscription  call. 
A  sale  of  Columbia  Construction  stock  was  made 
recently  at  6$.  This  price  was  made  on  too  shares, 
which  carried  with  it  the  40  shares  cf  Loop  stock 
bonus.  Figuring  the  Loop  stock  at  68,  the  price 
at  which  sales  have  been  recently  made,  this  would 
establish  a  quotation  of  about  37  on  the  Columbia 
Construction   stock. 

The  financial  writer  of  the  New  York  Sun  de- 
votes considerable  attention  to  the  recent  fluctua- 
tions of  stock,  and  explains  that  much  of  this  varia- 
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lion  is  due  to  manipulation  and  not  to  change  in 
actual  values.  He  cites  some  electrical  securities 
as  examples  and  refers  to  the  opinions  generally  ex- 
pressed to  explain  these  changes:  "Certainly,  noth- 
ing in  the  work  which  the  Metropolitan  Street  Rail- 
road company  has  done  or  is  now  doing  indicates 
a  purpose  on  its  part  to  go  into  the  electric-lighting 
business.  All  the  conduits  it  has  laid  and  is  now 
laying,  are,  as  its  president  has  satisfactorily  ex- 
plained, needed  for  the  propulsion  of  its  cars,  and 
an  entirely  new  system  of  subways  would  be  re- 
quired for  the  furnishing  of  electric  light.  Five 
years  ago  Manhattan  Elevated  stock  was  selling  at 
175  and  is  now  below  par.  Recently  the  Stock  Ex- 
change has  been  treated  to  a  variety  of  rumors  con- 
cerning this  stock,  one  of  which  has  been  already 
mentioned,  namely,  that  Mr.  J.  Pierpont  Morgan 
was  buying  it,  with  a  view  of  assuming  the  manage- 
ment of  the  company.  Another  rumor  relates  to 
the  adoption  by  the  company  of  electric  motors 
for  its  trains  and  another  to  its  consolidation  with 
the  Metropolitan  Street  Railway  company.  The 
only  fact  of  which  the  public  is  at  all  assured  is 
that  the  earnings  of  the  company,  owing  to  the 
competition  of  the  trolley  cars  of  the  street-surface 
roads  which  parallel  its  lines,  are  much  reduced 
below  what  they  once  were." 


MISCELLANEOUS. 

It  is  said  that  David  McCuUum  is  organizing  a 
company  in  New  Brunswick,  N.  J.,  for  the  purpose 
of  manufacturing  a  rubber  substitute  asserted  to 
be  superior  to  any  heretofore  made.  It  costs  nine 
cents  a  pound,  while  rubber  costs  $1.09. 

The  Navy  Department,  through  the  Bureau  of 
Supplies  and  Accounts,  is  inviting  sealed  proposals 
until  October  i8th  for  furnishing  the  navy  yard  at 
Norfolk,  Va.,  with  one  electric  traveling  crane.  In- 
tending bidders  desiring  specifications  and  blank 
forms  of  proposals  can  obtain  them  upon  application 
to  the  Navy  Pay  Office  at  Norfolk  or  to  the  Bureau 
of  Supplies  and  Accounts,  Washington,  D.  C. 

A  recent  dispatch  to  the  St.  Louis  Globe-Demo- 
crat from  Joplin,  Mo.,  says  that  zinc  ore  has  taken 
another  jump,  advancing  from  $30  to  $33  a  ton. 
Never  before  since  the  discovery  of  zinc  in  South- 
west Missouri  have  the  prices  of  this  ore  continued 
at  such  figures  as  for  the  last  month,  ranging  from 
$30  to  $34  a  ton  for  ore  in  the  bin.  The  present  ad- 
vance is  attributed  to  the  increasing  demands  for  zinc 
ore.  New  mines  are  being  opened  all  over  the  dis- 
trict, and  many  abandoned  mines  are  again  being 
worked. 

The  review  of  the  River  Plate  of  Buenos  Ayres 
says:  "The  tricks  of  the  electric-hght  wiremen  (as 
they  are  pleased  to  call  themselves)  in  this  city  are 
numerous.  We  have  heard  of  one  who  did  not  be- 
heve  in  prepared  tape  for  covering  the  joints,  but 
made  his  own  by  dipping  bits  of  old  rags  in  paraffin. 
Another  excused  himself,  when  it  was  discovered 
thatlialf  the  joints  were  not  soldered,  on  the  plea 
that  he  had  not  had  time,  but  he  had  found  enough 
time  to  cover  over  all  the  joints  with  tape,  and  he 
waxed  wroth  when  an  engineer  told  him  what  he 
thought  of  him  and  his  work.  The  excuses  made  for 
low  insulation  are  num.erous  and  varied,  but  no  wire- 
man  has  ever  yet  acknowledged  that  this  is  due  to 
scamped  work.  There  is  such  a  boom,  in  electric- 
light  work  now,  that  everybody  is  going  into  the 
business,  but  many  will  retire  with  burned  fingers 
and  dearly  bought  experience." 

The  Supreme  Court  of  Georgia  has  made  an  ini- 
portant  decision  in  the  case  of  the  Brush  Electric 
Light  and  Power  company  against  Wells,  a  suit 
against  an  electric-light  and  power  company  brought 
by  a  widow  for  the  homicide  of  her  husband,  al- 
leged to  have  been  killed  while  in  the  employment  of 
the  company  through  the  negligence  of  the  de- 
fendant. The  burden  was  on  the  plaintiff  of  estab- 
lishing such  negligence  on  the  part  of  the  company, 
according  to  the  luling  of  the  court,  and  this  could 
not  be  done  simply  by  showing  due  care  on  his 
part.  For  this  reason,  the  court  holds  that  it  was 
error  for  the  trial  judge  to  charge,  in  effect,  in  this 
case,  that  the  plaintiff  would  be  entitled  to  recover 
damages  if  the  husband's  life  was  lost  through  the 
negligence  of  the  defendant,  or  if  it  was  not  through 
the  fault  of  the  husband,  and  to  charge  further,  that 
'the  servant  must  show  that  the  master  was  at 
fault  or  show  that  he  was  not  at  fault."  It  was  not 
admissible  for  a  witness,  who  was  not  shown  to  be 
an  expert,  the  Supreme  Court  further  insists,  to 
testify,  over  the  objection  of  counsel,  that  the  de- 
ceased was  doing  the  work  he  was  required  to  do 
at  the  time  of  his  death  in  a  proper  or  an  improper 
manner,  such  testimony  being  an  expression  o. 
opinion   and  not  a  statement  of  a  fact. 

A  correspondent  at  Los  Angeles,  Cal.,  says  that 
Shasta  County  is  having  an  important  revival  of 
mining  business.  Old  properties  that  were  aban- 
doned years  ago,  either  because  their  ores  were  not 
free  milling  or  because  their  treatment  was  not  un- 
derstood, are  being  worked  again,  and  prospecting 
is  going  on  more  extensively  than  for  many  years. 
Old  dumps  have  been  found  valuable  by  the  new 
methods  and  are  being  worked,  while  mines  that 
have  hitherto  been  worked  only  to  one  or  two 
hundred  feet  are  being  put  down  to  greater  depth, 
with  the  result  that  many  have  found  either  a  lost, 
ore  body  or  an  improvement  of  the  existing  ledge. 
Much  of  this  revival  is  due  to  the  Mountain  Copper 


company,  which  has  made  a  market  for  smelting 
ores  and  has  done  custom  work.  This  company  has 
bought  a  large  group  of  claims  near  the  Iron  Moun- 
tain mine,  on  which  they  have  put  a  large  plant  and 
done  considerable  development  work.  The  ledge  is 
60  feet  wide,  of  low-grade  ore.  The  great  copper 
belt  of  Shasta  County  begins  at  Iron  Mountain  and 
follows  a  northeast  course  in  a  semi-circle  for  25 
miles.  At  various  points  on  this  belt  exploiting  is 
going  on  by  large  companies,  the  principal  ones 
being  the  Lewishon  Bros,  of  New  York,  Salee  & 
McDonnell,  and  a  company  of  Berlin  and  Dussel- 
dorf  capitalists.  The  Mount  Shasta  mine,  near 
Shasta,  is  down  140  feet  on  a  three-foot  ledge  con- 
taining a  streak  of  high-grade  ore.  The  Bullychoop 
mines  are  about  to  be  reopened  by  an  English  cor- 
poration. 


TRADE  NEWS. 


The  Fire  Department  of  Milwaukee  indorses  and 
authorizes  the  use  of  the  Montauk  cable  in  connec- 
tion with  the  auxiliary  fire-alarm  system  in  that  city. 

The  Becker  Name  Plate  company  of  Boston  is 
sendiiig  to  all  applicants  a  neat  paper  cutter,  with 
the  name  plate  of  the  company  stamped  on  it  in  a 
manner  that  makes  it  quite  attractive. 

J.  C.  Welles  of  Butte,  Neb.,  will  be  in  the  market 
next  month  for  dynamos,  wire,  water  wheels,  three 
miles  of  water  mains,  two  1,500,000-gallon  pumps, 
etc.,  for  the  new  town  of  Perry,  at  the  terminus  of 
the  new  railroad  now  building  on  the  .Atkinson  and 
Northern. 

The  Orne  Electrical  Construction  company  of 
Chicago  assigned  on  October  8th  to  E.  Wallace 
Pease.  The  assets  of  the  company,  at  in  West 
Harrison  street,  are  estimated  at  $5,000.  It  is  thought 
that  the  liabilities  will  not  exceed  the  assets.  W.  N. 
Wegg  is  president  of  the  corporation. 

A  fine  catalogue  of  recent  issue  is  that  of  the  Link- 
belt  Machinery  company  of  Chicago.  It  treats  of 
"Modern  Methods"  of  handling  raw  and  manufac- 
tured products  and  of  the  transmission  of  power. 
Its  300  pages  are  excellently  printed  and  profusely 
illustrated,  and  the  book  as  a  whole  will  be  a  wel- 
come addition  to  the  mechanical  engineer's  library. 

Two  interesting  circulars  have  been  issued  re- 
cently by  the  Westinghouse  Electric  and  Manufac- 
turing company  of  Pittsburg.  One  relates  to  gen- 
erators and  rotary  transformers  for  electrolytic  work 
— copper  refining  and  the  like — while  the  other  de- 
scribes the  new  polyphase  inductor  generators,  in 
which  both  armature  and  field  windings  are  station- 
ary. The  rotating  part  carries  iron  pole-pieces  and 
is  known  as  the  inductor. 

That  enterprising  supply  dealer,  the  Electric  Ap- 
pliance company  of  Chicago,  has  issued  a  lOO-page 
catalogue  devoted  solely  to  telephones  and  telephone 
supplies.  The  publisher  has  essayed  to  produce  the 
most  complete  telephone  catalogue  ever  issued,  and 
it  appears  to  have  succeeded.  Not  only  inst.umenti, 
switchboards  and  batteries  are  listed,  but  all  sorts 
of  supplies,  tools  and  instruments  necessary  or  use- 
ful for  the  telephone  lineman  are  also  described. 
The  pamphlet  contains  some  wiring  diagrams  and 
not  a  little  useful  information.  Every  tool  or  piece 
of  apparatus  is  illustrated,  and  the  price,  code  word 
and  trade  number  are  given.  The  catalogue  should 
prove  of  value  to  all  telephone  users. 

The  extent  of  the  independent  telephone  industry 
is  well  illustrated  by  the  very  respectable  proportions 
of  the  well-filled  catalogue  of  the  Western  Telephone 
Construction  company  of  Chicago.  The  book  is 
attractively  printed,  with  red  edges,  and  bound  in 
gilt-stamped  flexible  covers.  It  has  many  good  il- 
lustrations and  shows  the  apparatus  of  the  company 
in  detail,  giving  portraits  and  views  of  the  factory 
as  well.  Much  attention  is  devoted  to  switchboards, 
and  the  new  Keelyn  telephone  receiver  is  described. 
A  real  index  would  add  to  the  value  of  the  cata- 
logue; the  list  given  under  the  heading  "Contents" 
is  unsatisfactory.  Every  independent-telephone  man 
will  doubtless  secure  a  copy  of  the  new  book. 

The  Western  Electrical  Supply  company  of  St. 
Louis  has  issued  a  special  catalogue — No.  16 — of 
electric-railway  supplies.  The  company  carries  a 
complete  line  of  railway  accessories  in  stock  in  St. 
Louis,  and  can  ship  at  factory  prices.  The  cata- 
logue lists  about  everything  an  electric-railway 
manager  needs  outside  of  generating  plant,  trucks 
and  cars  and  car  equipments.  It  is  supplied  with 
an  index  and  an  alphabetical  list  of  code  words. 
Among  these  words  the  patriotic  citizen  will  notice 
with  satisfaction  that  the  company  has  placed  the 
names  of  Dewey,  McKinley,  Roosevelt,  Sampson, 
Schley  and  Shaffer.  You  telegraph  for  a  Dewey, 
for  instance,  and  you  get  a  pole-climber.  The  cata- 
logue is  a  convenient  compendium  of  trade  informa- 
tion for  buyers. 

The  Central  Electric  company,  Chicago,  is  proud 
of  its  new  "Twentieth  Century  Encyclopaedia  of 
Electrical  Supplies,"  and  most  justly  so.  "The 
Twentieth  Century  Encyclopedia"  is  the  somewhat 
novel  name  adopted  by  the  Central  Electric  corn- 
pany  for  its  magnificent  new  catalogue,  which  will 
soon  issue  and  which  can  be  had  if  the  name  of  the 
person  desiring  it,  with  the  correct  address,  is  for- 
warded. The  company  has  been  collecting  material 
for  this  volume  for  about  twelve  months,  and  the 
work  of  compiling  the  catalogue  has  been  under  way 


since  June.  The  book  will  contain  about  512  pages, 
and,  to  Hse  the  words  of  Secretary  Charles  E.  Brown, 
who  is  largely  responsible  for  the  "Twentieth  Cen- 
tury Encyclopaedia,"  it  will  be  "up  to  date  in  every 
particular."  The  size  of  page  will  be  y%  by  10^ 
inches,  and  the  book  will  be  bound  in  a  delicate 
olive-colored  cover.  It  will  have  to  be  seen  to  be 
fully  appreciated. 

The  many  friends  in  St.  Louis  and  throughout 
the  Southwest  of  the  Southern  Electrical  Supply 
company  will  be  interested  to  note  a  change  of 
organization  in  that  institution.  The  business  of 
the  company, will  be  carried  on  in  future  under 
E.  Rubel  as  secretary  and  Charles  E.  Sharp 
as  treasurer.  Mr.  Rubel  will  be  remembered 
through  his  long,  creditable  connection  with  the 
St.  Louis  Electrical  Supply  company,  and  many 
of  his  friends  will  not  be  surprised  at  his  iden- 
tifying himself  again  with  the  interests  of  an  elec- 
trical supply  house.  The  present  store  of  the  Sou.h- 
crn  Electrical  Supply  company,  at  n  South  Seventh 
street,  will  be  moved  to  a  new  location  at  907  Market 
street.  The  new  establishment  will  be  one  of  three 
stories  and  a  basement,  it  being  the  purpose  of  the 
company  to  treble  its  space  in  order  to  carry  a  very 
extensive  St.  Louis  stock.  It  is  now  recognized  that 
this  is  a  most  important  feature  of  the  success  of 
a  supply  house.  'The  company  has  also  secured  a 
number  of  new  agencies. 


BUSINESS. 


The  Central  Electric  company  of  Chicago,  in  ad- 
dition to  its  regular  large  stock  of  all  kinds  of  stand- 
ard and  special  telephone  wires,  is  carrying  full 
stocks  in  all  sizes  of  special  tinned  annunciator  wire 
for  telephone-switchboard  work. 

Huebel  &  Manger,  makers  of  electrical  and  brass 
goods,  at  286-290  Graham  street,  Brooklyn,  have 
issued  catalogue  No.  4,  devoted  to  bells,  gongs, 
push-buttons,  binding-posts,  etc.  The  goods  are 
neat  in  appearance  and  are  claimed  to  be  perfectly 
reliable.  An  improved  water-tight  push-button  is 
described. 

The  Goubert  Manufacturing  company  of  New 
York  city,  manufacturer  of  the  Goubert  feed-water 
heater,  states  that  it  is  at  present  exceedingly  busy. 
The  magnitude  of  modern  steam  plants  is  well  ex-  , 
emplified  by  the  fact  that  it  has  recently  booked  a 
number  of  orders  for  heaters  of  from  1,000  to  5,000 
horse  power. 

The  Electric  Appliance  company  calls  attention  to 
its  new  self-contained  automatic  hook.  This  hook 
is  exclusively  the  Electric  Appliance  company's  de- 
sign and  manufacture,  and  a  number  of  very  strong 
claims  are  made  for  it.  It  is  easy  to  install  and  oc- 
cupies little  space.  It  is  put  together  complete  and 
adjusted  before  shipping.  The  contacts  are  always 
visible  upon  opening  the  door,  which  makes  it 
easy  at  any  time  to  see  that  everything  is  in  working 
order.  The  hook  is  constructed  with  a  cam  at  the 
back  to  prevent  the  lever  being  bent  back  out  of 
shape.     This  hook  is  apparently  a  desirable  article. 

The  Western  Electrical  Supply  company  of  St. 
Lcuis  reports  several  very  large  sales  in  the  week 
of  the  Adams-Bagnall  arc  lamp,  for  which  it  is  ex- 
clusive selling  agent  in  a  number  of  states  and  terri- 
tories. The  new  lOO-hour  alternating  enclosed  arc 
lamp  of  this  company,  which  is  now  on  the  market, 
has  received  the  highest  praise  from  everyone  who 
has  used  it  or  seen  it.  The  Monarch  incandescent 
lamp,  exclusively  handled  by  the  Western  Electrical 
Supply  company  of  St.  Louis,  is  keeping  up  its 
reputation  as  one  of  the  best  incandescent  lamps 
upon  the  market,  and  it  is  claimed  that,  in  some  re- 
spects, it  is  superior  to  any  other. 

The  Rockwood  Manufacturing  company  of  In- 
dianapolis, Ind.  reports  that  it  has  already  ex- 
perienced substantial  proof  of  an  improvement  in 
trade,  as  the  sales  of  its  well  known  paper  pulleys 
have  considerably  increased  within  the  last  few 
weeks.  Some  of  the  largest  orders  were  secured 
from  prominent  concerns  in  the  electrical  field.  The 
company  has  increased  the  manufacturing  facilities 
of  its  factory  and  is  very  hopeful  of  still  further 
extending  its  business.  The  Rockwood  company 
has  appointed  Mr.  John  Child,  1563  Monadnock 
building,  Chicago,  as  its  agent  in  this  city.  Mr. 
Child  is  a  popular  member  of  the  electrical  fraternity, 
and  the  company  is  to  be  congratulated  upon  the 
selection  of  its  representative. 

The  Leschen-Macomber-Whyte  company  of  Chi- 
cago informs  the  trade  that  it  has  made  arrange- 
ments to  sell  the  celebrated  Beacon  bearing  metal 
in  the  United  States.  This  metal  is  made  by  W.  N. 
Brunton  &  Son,  Musselburgh,  Scotland,  who  have 
had  very  extensive  experience  with  metals.  It  is 
used  largely  in  Great  Britain,  Germany,  France  and 
other  countries,  and  it  is  believed  that  its  excellent 
qualities  will  meet  with  substantial  recognition  in 
the  United  States.  Beacon  bearing  metal  is  as- 
serted to  possess  these  advantages:  It  runs  longer 
and  cooler  than  any  other  metal,  and  consumes  less 
lubricant.  It  does  not  score  or  injure  the  shaft.  It 
is  much  more  durable  than  any  other  bearing  metal. 
It  does  not  heat;  always  runs  cool.  It  saves  fric- 
tion, power,  money.  It  is  the  cheapest  and  best 
bearing  metal  in  the  market. '  Its  melting  point  is 
about  530  degrees  F.,  and  its  weight  per  cubic  foot 
is  518  pounds. 
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WESTERN  ELECTRICIAN. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


611,601.  Electric  Arc  Lamp.  Sigmund  Bergmann, 
New  York,  N.  Y.  Application  filed  July  10, 
1897- 

Ad  adjustable  electrical  resistance  consists  of  a  series 
of  resistance  coils  arrauEed  in  one  or  more  loops  and  a 
movable  raetaHic  clamp  engaEioK  tbe  two  portions  of  the 
loop  and  capable  of  adjustment  along  the  loop,  whereby  a 
greater  or  less  portion  of  the  loop  of  resistance  coils  may 
be  cut  out  of  circuit. 

611.638.  Signal  Apparatus.  Harry  G.  Leopold, 
New  York.  N.  Y.  Application  filed  September 
3.  1897. 

This  system  contains  the  combination  of  a  controller,  a 
signaling  circnii,  aseries  of  order  signals  located  at  a  dis- 
tance and  in  shunt  relation  to  the  circuit,  a  telltale  device 
included  in  the  circuit  and  located  at  the  sending  station, 
an  open  circuit  around  the  controller,  a  recording  device 
and  a  series  of  devices  corresponding  in  number  with  the 
order  signals  and  adapted  to  be  actuated  by  the  current 
traversing  the  signal  circuit  to  close  the  open  circuit 
around  the  controller  and  energize  the  recording  device. 

611.707.  Electrical  Connector.  Joseph  Pedriali, 
Brussels.  Belgium.     Application  filed  March  30, 


NO.  611,719. 

An  electrical  connector  consisting  of  two  parts,  one  of 
which  is  a  handle  ot  insulating  material  provided  with  a 
plug  projecting  therefrom  and  carrying  at  its  extremity  an 
enlargement  or  head,  and  the  other  consisting  of  a  hollow 
plug  of  insulating  material  and  containing  a  V-shaped 
spring,  the  extremities  of  which  are  provided  with  contact 
plates  between  and  beyond  which  the  head  of  the  plug 
passes,  the  U-shaped  spring  being  reinforced  by  other 
springs  located  each  side  thereof, 

611. 719.  Electrical  Circuit  Controller.  Nikola  Tesla, 
New  York.  N.  Y.  Application  filed  December 
10.   1897. 

A  device  for  making  and  breaking  an  electric  circuit  is 
described,  comprising  means  for  maintaining  a  jet  or 
stream  of  conducting  fluid  which  constitutes  one  terminal, 
a  conductor  or  condactors  making  intermittent  contact 
with  the  jet  and  constitutiog  the  other  terminal,  and  a  re- 
ceptable  inclosing  and  excluding  oxygen  from  the  termi- 
nals. 

611.722.  Electrical  Measuring  Instrument,  Edward 
Weston,  Newark,  N.  J.  Application  filed  Jan- 
uary 10,  1898. 

A  pivot-supporting  plate  for  use  in  electrical  measuring 
instruments  constructed  of  a  single  piece  of  metal  having 
a  tubular  standard  screw  threaded  exteriorly  in  combina- 
tion with  a  pivot  pin  inserted  in  the  standard  and  a  screw- 
threaded  nut  adapted  to  bind  or  hold  in  position  the  index 
hand  of  the  instrument  and  the  conducting  terminals  of 
the  coil  to  which  the  plate  is  secured. 

611.723.  Index  Needle  or  Hand  for  Electrical  Meas- 
uring Instruments.  Edward  Weston.  Newark, 
N.  J.     Application  filed  January  10,  189S. 

An  index  needle  or  hand  having  a  counterbalancing  arm 
and  a  permanent  counterweight  secured  thereto,  in  com- 
bination with  an  adjustable  counterweight  carried  by  the 
arm. 

611.724.  Electrometer.  Edward  Weston,  Newark, 
N.  J.     Application  filed  February   14,   1898. 

Ad  electrometer  having  its  quadrants  so  arranged  as  to 

constitnte  a  disk-like  field,  and  a  disk-like  armature  or 

needle  sustained  upon  a  pivot  shaft  and  adapted  to  rotate 

in  the  field,  in  combination  with    a  metallic  casing  snr- 

-  rounding  all  of  the  parts  and  insulated  therefrom. 

611,752.  Trolley  Ear.  Henr\-  Geisenhoner,  Schen- 
ectady, N.  Y.     Application  filed  July  15.   1898. 

A  trolley  ear  which  is  secured  to  the  irolley  wire  by 
compressing  the  metal  forming  the  wire  around  ihe  ear. 

611,760.  Surface-contact  Railway  System.  William 
B.  Potter.  Schenectady,  N.  Y.  Application  filed 
November  29,  1897. 

The  first  claim  is  given:  In  a  surface-contact  railway,  a 
feeder,  sectional  conductors  or  studs  arranged  in  two  sets, 
one  furnishing  current  to  the  motor,  the  other  upon  the 
negative  side  of  the  system,  and  electro-magnetic  connect- 
ing switches,  in  combination  with  a  moving  vehicle  carry- 
ing motors,  sliding  contacts  upon  the  vehicle  for  each  of 
the  sets  of  sectional  conductors,  a  testing  contact  in  the 
line  of  the  positive  studs  and  in  circuit  with  a  circuit 
breaker  upon  the  vehicle  in  the  main  motor  lead,  and  a 
registering  apparatus  actuated  by  the  circuit  breaker- 

611,766-  Device  for  Suspending  Arc  Lamps,  Joseph 
Borka.  Buffalo.  N.  Y.  Application  filed  March 
4,  1898. 

A  device  is  described  for  suspendine  an  electric  lamp 
from  a  pole  consisting  of  a  plate  removably  secured  to  the 
pole,  sockets  integral  with  the  plate,  a  cylindrical  rod 
removably  secured  in  such  sockets,  a  pair  of  tubular  sop- 
porting  arms  jonrnaled  upon  the  cylindrical  rod  ootside 
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of  its  sockets,  a  casing  integral  with  the  plate  and  between 
the  sockets,  a  pulley  joornaled  in  such  casing,  a  frame  in 
which  the  outer  ends  of  the  tubular  supporting  arms  are 
connected,  a  projecting  lug  integral  with  the  frame,  a 
pnlley  io  such  frame,  a  tie  rod  secured  at  one  end  to  such 
Irame  and  removably  secured  at  its  ether  end  to  the  pole, 
and  a  cord  passing  over  both  pulleys  for  operating  the 
suspended  lamp. 

611.77S.  Electric  Railway.  Justus  B.  Entz,  Phila- 
delphia, Pa.  Application  filed  December  21,  1895. 

A  rotary  iransformer  is  employed  having  its  alternating- 
current  end  adapted  to  develop  the  average  power  required 
for  driving  a  motor  car  or  locomotive  and  having  its 
direct-current  end  connected  with  a  storage  battery  which 
compensates  for  variations  from  the  average  load,  a  motor 
car  or  locomotive  carrying  the  apparatus  and  having  its 
driving  wheels  mechanically  connected  with  the  rotary 
transformer,  power-station  apparatus  generating  alternat- 
ing current  and  having  line  or  working  circuit  connections 
extending  along  the  railway,  means  for  supplying  current 
from  the  line  or  working  circuit  to  the  alternating-current 
end  of  the  transformer,  and  devices  for  including  and  ex- 
cluding -the  rotary  transformer  in  and  from  the  line  or 
working  circuit,  whereby  the  alternating  current  on  the 
line  or  working  circuit  and  on  the  power-station  apparatus 
is  kept  uniform,  thus  permitting  of  the  installation  of  the 
latter  for  the  average  load. 

6 1 1 ,809.  Electric  Meter.  Sydney  Evershed,  Lon- 
don. England.  Application  filed  December  21, 
1897. 

In  a  motor  meter  a  vertical  axle  of  magnetic  material  is 
adapted  to  rotate  with  limited  vertical  play  between  upper 
and  lower  jewels  or  other  scops,  in  combination  with  a 
magnet  having  one  pole  situated  above  the  axle  and 
adapted  to  provide  a  magnetic  support  and  pivotal  guid- 
ance to  the  axle. 

611.820.  Roadbed  Construction.  John  H.  Robert- 
son, New  York,  N.  Y.  Application  filed  March 
30,  1896. 

The  special  feature  of  this  arrangement  is  the  provision 
for  the  electrical  equipment  of  a  conduit-trolley  system. 

611.821.  Electric-railv.^ay  Conduit  and  Trolley.  John 
H.  Robertson,  New  York,  N.  Y.  Amplication 
filed  October  20,   1896. 

The  combination  with  a  bos  fixed  to  a  car  and  a  bos 
.  frame  having  a  laterally  yielding  connection  with  the  box 
and  provided  with  contact  plates,  of  a  trolley  arm  pro- 
vided with  yielding  contact  pieces  and  means  for  re- 
movably connecting  the  trolley  arm  with  the  yielding  box 
frame,  is  described. 

611.S22.  Electric  Time  Switch.  Frederick  M. 
Schmidt.  James  H.  Gerr>%  and  William  S.  Bar- 
stow,  New  York,  N.  Y.  Application  filed  No- 
vember iS,  1S97. 

A  switch  controls  the  supply  of  current  and  an  electric 
self-winding  clock  energized  from  the  supply  circuit  con- 
trols the  operation  of  the  switch  to  open  aJad  close  the 
same. 

611.S50.  Electromagnetic  Engine.  Peter  B.  Wat- 
son, Philadelphia.  Pa.  Application  filed  May 
9.   189S. 

The  essential  features  of  this  engine  include  a  battery, 
wires  leading  therefrom  to  binding  posts,  a  switch  adapted 
to  contact  with  the  binding  posts,  conductors  leading  from 
the  switch  to  a  plurality  of  magnets,  the  magnets  being 
connected  by  conductors  to  each  other,  to  the  binding 
posts  and  to  a  cut-off.  the  latter  having  a  lever  pivotally 
mounted,  contacts  located  on  either  side  of  the  lever,  a 
conductor  leading  from  the  contacts  to  the  magnets,  the 
latter  being  located  in  iipper  and  lower  compartments  of 
an  X-shaped  frame  and  having  their  heels  or  ends  ar- 
ranged at  an  incline  to  each  other,  an  oscillatory  armature 
supported  in  the  frame,  the  extremities  of  the  armature 
being  adapted  to  swing  alternately  toward  the  heels  or 
ends  of  the  magnets,  a  pin  mounted  in  the  lever  of  the 
cu:-ofi,  the  pin  engaginE  the  walls  of  a  slot  in  a  pitman 
suitably  supported,  the'pitman  being  actuated  in  unison 
with  the  armature,  a  pitman  connecting  the  lower  ex- 
tremity of  the  armature  with  a  crankshaft  and  a  governor 
for  the  engine. 

611,869.  Automatic  Switch  Apparatus.  Alfred 
Schlatter,  Budapest,  Austria-Hungary.  Appli- 
cation filed  September  21.  1897.  Patented  in 
Italy  November  18.  1895,  and  in  Hungary  Au- 
gust 19,  1896. 


trolley  wheels  carried  by  the  locomotive  engaging  re- 
spectively with  the  rail  and  with  the  electric  condactors, 
current-reversing  mechanism  and  an  electrically  operated 
signal  carried  by  each  locomotive  interposed  in  the  same 
circuit,  the  other  circuit  being  so  arranged  that  the  trolley 
wheels  traveling  in  the  same  direction  have  a  reverse 
polarity  from  those  traveling  in  the  opposite  direction  and 
an  electrically  operated  signal  carried  by  each  locomotive 
and  interposed  in  the  circuit. 

611.902.  Apparatus  for  Adjusting  Phases  of  Alter- 
nating Currents.  Johannes  H.  F.  Gorges,  Ber- 
lin, Germany.  Application  filed  December  27, 
1S97.  Patented  in  Germany  August  13,  1896: 
in  Switzerland  January  iS,  1897;  in  France  March 
3,  1897:  in  Austria  April.4,  1897,  and  in  Italy 
May  7,  1897. 

The  combination  is  claimed  with  a  circuit  for  conveying 
alternating  current,  of  a  dynamo-electric  machine  adapted 
to  be  operated  by  magnetic  effects  differing  in  phase,  a 
Wheatstone-bridge  circuit  connected  with  the  circuit  the 
dynamo-electric  machine  having  a  winding  which  is  in- 
cluded in  the  bridge  of  the  Wheatstoue-bridge  circuit  and 
adjustable  induction  and  resistance  devices  included  in 
the  branches  of  the  Whealstone  bridge  circuit- 


NO.    Oil. 752. 

Switch  apparatus  for  reducing  the  magnetizing  work 
either  of  a  single  alternate-current  transformer  or  the 
first  member  of  a  group  of  transformers  consists  of  the 
combination  with  the  transformer  of  a  controlling  or  switt;h 
transformer  arranged  and  operating  in  such  amannerin 
conjunction  with  an  electromagnet  that  the  winding 
thereof  is  included  alternately  in  the  secondary  circoit  of 
the  worKing  transformer  and  in  that  of  the  switch  trans- 
former, according  to  the  posiuon  of  the  armature  lever  of 
the  electromagnet,  and  that  on  the  inclusion  of  a  con- 
suming device  the  magnet  attracts  the  armature  lever  and 
holds  it  during  the  duration  of  consumption. 

611.894-  Signaling.  John  P.  Coleman,  Edgewood 
Park,  Pa.     Application  filed  Januarj'  3,  1S98. 

In  a  signaling  apparatus,  the  combination  of  a  signal 
having  a  bias  to  danger  position,  an  electric  motor  having 
a  detachable  connection  to  the  signal,  a  make-and-break 
mechanism  in  the  motor  circuit  adapted  to  be  opened  by 
the  signal  as  it  approaches  clear  position,  and  a  spring  ar- 
ranged to  be  placed  under  tension  as  the  signal  is  cleared 
and  operative  on  the  release  of  the  signal  to  impart  an 
initial  movement  toward  danger  position. 

6!  1,897.  Electric  Signal  Device  for  Railways.  Louts 
T.  Dube.  Paris,  France.  Application  filed  De- 
cember 6.  1897.- 

.An  electric  signal  tor  railways  consisting  of  rail  sections 
overlapping  one  another,  a  series  of  electric  conductors 
for  each  rail  parallel  thereto,  the  conductors  overlapping 
their  respective  rails,  electric  batteries  carried  by  each 
iocomotive,  each  having  an  independent  circuit  formed 
through  the  rail  and  its  respective  conductor  by  means  of 
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611,919.  Telegraph  Kej'.  Frank  E.  Lewis,  Jefferson, 
Texas.     Application  filed  December  2,  1897. 

A  blank  for  telegraph  keys  comprising  an  annular  base 
having  oppositely  and  outwardly  projecting  arms  with 
notches  in  their  extremities,  and  a  forwardly  extending 
arm  within  the  annular  portion,  the  opposite  extending 
arms  adapted  to  be  bent  upward  to  form  bearing  posts  for 
the  key  trunnions,  and  the  inwardly  extending  arm  adapted 
to  be  bent  upward  to  form  a  spring. 

611,927.  Multiple-rate  Metering  S3'"5tem,  Frederick 
T.  Mclntvre.  Washington,  D.  C.  Application 
filed  March  ^-:,.  1S98. 

Two  independent  meters  are  used  having  their  register- 
controlling  elements  connected  in  independent  blanches 
of  the  distributing  mains,  and  independent  control  wires 
connecting  the  branches  with  the  distant  central  or  con- 
trol station,  and  a  switch  mechanism  is  provided  for  com- 
pleting the  circuit  through  one  or  the  other  of  the  control 
wires  and  meter  in  circuit. 

611,943.  Railway  Signaling.  Jens  G.  Schreuder, 
Edgewood  Park,  Pa.  Application  filed  Janu- 
ary 3,  1898. 

A  motor  is  employed  for  shifting  the  signals,  independ- 
ent connections  being  made  from  the  signals  to  the  motor, 
a  lock  holding  each  signal  in  clear  position,  a  magnet  con- 
trolling each  signal  connection  and  lock  and  a  track  circuit 
controlling  the  circuits  of  the  motor  and  of  the  controlling 
magnets. 

611.970.  Method  of  and  Means  for  Controlling  En- 
ergy- Delivered  to  Translating  Devices.  Harrj- 
W.  Leonard.  East  Orange,  N.  J,  Application 
filed  January-  21,  1896. 

The  method  of  varying  the  electromotive  force  nfrn  i. 
terminals  of  a  translating  device  consists  in  dev£iii;.T> 
independently  of  the  main  source  a  divided  electromotiv  . 
force  between  two  constant  potentials  and  developing  a 
variable  electromotive  force  m  another  electromoiive- 
force-producing  device  connected  to  the  point  of  division 
of  the  divided  electromotive  force  and  also  to  one  termi- 
nal of  the  translating  device,  the  other  terminal  of  the 
translating  device  being  connected  to  one  of  the  points  of 
constant  potential. 

611.971.  Electrical  Wireman's  Combined  Gauge  and 
Calculator.  Herbert  Lutz,  Hamilton,  Canada. 
Application  filed  Februarj^  28,  1S98. 

A  combined  wireman's  gauge  and  calculator  is  described 
consisting  of  a  plate  upon  the  face  of  which  is  marked 
with  a  series  of  numbered  spaces,  indicating  amperes,  a 
smaller  plate  pivoted  to  ibe  large  one,  having  a  series  of 
marginal  numbered  spaces  indicating  running  feet,  and 
interior  figures  representing  voltages,  a  pointer  or  indica- 
tor attached  to  the  pivot  pin  to  point  to  numbered  voltages 
on  the  smaller  plate,  a  corresponding  pointer  or  gauge 
indicator  attached  to  the  rear  or  opposite  end  of  the  pivot 
pin.  having  its  outer  end  formed  eccentric  shaped,  a  recess 
cut  out  of  the  rear  side  of  the  large  plate  for  the  eccentric 
to  co-operate  with  to  form  a  wire  gauge,  the  size  number 
of  which  is  indicated  by  the  indicator  pointing  to  marginal 
figures  cut  on  the  rear  margin  of  the  large  plate. 

611,974.  Automatic  Switching  and  Telephone  Sys- 
tem. Lars  G.  Nilson,  Sioux  Cit>',  la.  Application 
filed  March  9,  1S96. 

In  a  box  adapted  to  transmit  electrrcal  impulses  a  re- 
tarding appliance  is  employed  consisting  of  a  pivoted 
balance,  projecting  parts  extending  from  a  passing  body 
and  two  slidable  pallets  adapted  to  be  alternately  moved 
by  the  projecting  parts  of  the  passing  body. 

Design. 
294.51.     Electrical  Instrument  Case,     Waldo  A.  Lay- 
man. St.  Louis.  Mo.    Application  filed  July  14. 
1898.     Term   of  patent.    14  years. 
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Cotnplimentary  Dinner   to   War   Heroes 
of  the  Chicago  Edison  Company. 

An  enjoyable  event  appropriate  to  the  Peace 
Jubilee  season  attracted  a  gathering  of  electrical 
men  at  the  Grand  Pacific  Hotel,  Chicago,  on  Satur- 
day evening,  (October  15th.  The  occasion  was  a 
complimentary  dinner  given  by  Mr.  San.nel  Insull, 
president  of  the  Chicago  Edison  company,  to  the 
members  of  that  corporation's  staff  who"  had  re- 
turned to  Chicago  after  participatmg  in  che  recent 
conflict  with  Spain. 

At  the  outbreak  of  the  war  many  employes  of 
the  Chicago  Edison  company  tendered  their  services 
to    the    government    and    presented    themselves    for 


of  service;  others  are  in  the  hospital,  and  a  few  are 
considerm*;  the  advisability  of  remaining  in  the 
service.  At  the  dinner  on  Saturday  evening  Ensign 
Collins,  Messrs.  McEwen,  Roberts,  Montgomery, 
Tullock,  Miller,  Goldsmith,  Kenney  and  Fitzsim- 
mons  were  present.  They  occupied  places  at  the 
speaker's  table  on  the  right  of  President  Insull,  who 
presided.  On  the  left  of  President  Insull  were  the 
invited  guests.  At  the  other  tables  were  seated  the 
members  of  the  Chicago  Edison  club.  Following  is 
a  list  of  those  who  were  present: 

Samuel  lasull,  W.  H,  CoIUds. 

.  S.  Gonon.  D.J.  Doherty. 


W.  A.  Fox. 
E.  J.  Doyle. 


.  E,  Baker. 
W.  H.  Fairclough. 


C.  A.  Harding. 

W.  H.  Fairclough,  Jr. 

E.  K.  Rigby- 

E.  Reed. 
W.  Devine 
C.  Warden. 
H.  Phillips. 

F.  Forest, 

E.  Schuettee. 
James  Driver. 
John  F.  Gilchrist. 
S.  M.  Bushnell. 
E.  W.  Lloyd. 
Earl  Russell. 
O.  R.  Houge. 
J.  W.  Cheney. 
Charles  F.  Clark. 
W.  L.  Abbott. 
C.  A.  Lind. 


James  Doyle. 
T.  O.  Barter.        . 
M.  A.  Himrod.     ' 
O.  J.  Bushnell. 
J.  H.  Perry. 
F.  R.  Jeokins. 
A\ .  H.  Pierce. 
H-  B.  Gear. 
T.  P.  Gaylord. 
F.  V.  Sackett. 
H.  G.  West. 
E.  O.  Schweitzer, 
W.  B.  Bull. 
C.  L    Davidson. 
Stephen  Gardner. 
P.  Junkersteld, 
Edward  Schildhauer. 
George  Leary. 
W.  D.  Morrison. 


COMPLIMENTARY    DINNER    TO    WAR    HEROES    OF    THE  CHICAGO    EDISON    COMPANY. 


examination.  The  management  of  the  company, 
while  regretting  the  loss  of  their  services  even 
temporarily,  showed  appreciation  of  their  patriotism 
by  assuring  th-rn  that  their  positions  would  be 
awaiting  them  on  their  return.  Following  is  a  list 
of  those  who  centered  the  service  from  the  ranks 
of  the  Chicago  Edison  company: 

Ensign  B.  R.  T.  Collins,  Scorpion. 
S.  H.  McEwen,  gunner's  mate.  Oregon. 
Thomas  Roberts,  gunner's  mate.  OreEon. 
A.  Montgomery,  gunner's  mate,  Oregon. 
W.  B.  Tullock,  water  tender,  Suwannee. 
John  Miller,  machinist,  Newark. 
Joseph  Goldsmith,  machinist,  Oregon. 
T.  A.  Cressey.  bugler.  Cincinnati- 
Lieut   A.  C,  Parsons.  U.  S,  N  .  Washington. 
H.  Kenney,  private.  Seventh  Reeimeot. 
A.  J.  Morgan,  bugler.  First  Regiment. 
S.  C.  Colby,  quartermaster's  sergeant  Second  Regiment. 
J.  Fitzsimmons.  private.  First  Regiment. 
J.  B.  Kempter,  private,  Second  Regiment. 
William  Cleff,  first  sergeant.  First  Regiment. 
S.  A.  Rutherford,  sergeant,  Engineer  Corps,  First  Regiment. 

Of  these  seve-al  have  not  yet  been  mustered  out 


H.  M.Mills. 
F.  Sargent. 
R.  L.  Elliott. 
L.  A.  Ferguson. 
J.  J.  Abbott. 
George  H.  Lukes. 
E.  A.  Edkins. 
Merrick  Sbawe. 
W.  A.  Benttey. 
E.  J.  Fowler. 
E.  F.  Smith. 

B.  Jamieson. 
H.  A.  Seward. 

C.  G.  Y.  King. 
T,  H.  Creden. 
George  H.  Jones, 
J.  H.  Goebst. 
H.E.  Niesz. 

D.  R.  Hoffman. 
J.  E.  Boland. 
D.  B.  Bronson. 
Charles  H.  Stewart. 
H.  D.  Babbitt. 

H.  L    Gannett. 
W.  M.  Melody. 
W.  R.  Irving. 
R.  C.  P   Holmes.- 


JohnW.  Ferguson. 
L.  S.  Hills. 
H.  Jampolis. 
George  B.  Johnson. 
W.  H.  McClain. 

E.  H.  Niesz. 
George  Tailleur. 
Clyde  V.  Strohm. 

B.  E.  Strohm. 
G   B.  Springer. 
J,  Counsel!. 

W.  M.  Anthony. 

A.  E.  Mosier. 

J.  E.  English. 

H.  E.  Addenbrooke. 

G.  E   Burns. 

R.  W.  Waite. 

W.  M.  Crane. 

W.  J.  Dooner. 

C.  H.  Russell. 

F.  Byrne. 

A.  T.  Bacon. 
George  E.  Fertig. 
W.F.  Holland. 
H.  B.  Goodwin. 
George  Howell. 
H.  F.  Frosch. 


George  Brodie. 
George  Smail. 
B.  Southwell. 
T.  H.  Jenkins. 
W.  D.  Johnston. 

E.  H.  Noyes. 
Thomas  Richards. 
W.  T.  Wardel. 

G.  S.  Box. 
J.  Hughes. 

F.  Borg, 

P.  McDermott. 
T.  E.  Jones, 
Thomas  Jones. 
A.  Thierault. 
W.  F.  Healy, 
Frank  Lynch. 

Joseph  Leiter. 
John  B.  O'Hara. 
M.  J.  Insull. 
F.  S.  Peabody. 
E.  H.  Cheney. 


C.  G.  Alkins. 
T.  Christian. 
W.  J.  Manning. 
A.  T.  Walcott. 
J.  Tbulin, 
A.  G.  Anderson. 
J.  A.  Radford. 
P.  F.  Williams. 
W.  B.  McDonald. 
W.  L,  Githens. 
E.  D.  Alexander. 

E.  Roberts. 
P.  J.  Smith. 
H.  G.Bowles. 
J.  J.  Schayer. 
J.  B.  Cowan. 

Guests. 

R.  W.  Francis. 
John  Collins. 
■Eugene  H,  Lewis. 

F.  J,  Baker. 
Lieut.  S.  D.  Flood. 


The  dining-room  had  been  appropriately  decorated 
for  the  occasion,  the  principal  feature  being  Ameri- 
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can  flags,  artislically  grouped  about  clusters  of  in- 
candescent lamps.  The  most  striking  feature  of  the 
decorations  was  a  handsome  American  flng  worked 
out  in  small  incandescent  lamps,  suspended  behind 
the  speakers'  tabic,  which  stretched  across  the  room 
and  from  which  the  other  tables  extended. 

When  the  company  had  assembled  Ensign  Collins 
and  his  men  marched  in.  They  were  greeted  with 
cheers  from  their  old  associates,  and  as  they  reached 
the  head  of  the  table  current  was  turned  on  the  flag 
composed  of  incandescent  lamps,  and  it  flashed  a 
greeting  to  the  boys  who  had  fought  so  valiantly 
to  uphold  its  hot. or. 

During  the  evening  music  was  furnished  by  an 
orchestra,  and  after  the  dinner  speeches  were  made 
and  several  excellent  musical  selections  presented. 
The  entertainment  was  provided  by  members  of  the 
Chicago  Edison  club. 

President  Insull.  in  the  course  of  his  remarks, 
contrasted  the  brilliant  achievement  of  Dewey  at 
Manila  with  the  celebrated  victory  of  Nelson  in  the 
battle  of  the  Nile  a  hundred  years  before.  He  felt 
a  peculiar  gratihcation  in  the  reflection  that  the 
orders  for  the  destruction  of  Montejo's  fleet  were 
given  in  the  san:e  language  that  directed  the  move- 
ments of  the  English  against  the  French,  Again, 
the  orders  to  advance  on  Santiago  and  the  charge 
at  San  Juan  were  given  in  the  same  tongue  as  those 


Motor-generators  for  Chicago   Fire- 
alarm  Circuits. 

The  illustration  presented  herewith  shows  an  im- 
provement devised  by  City  Electrician  Ellicott  of 
Chicago  for  the  purpose  of  supplying  current  to  the 
fire-alarm  circuits  of  the  city.  The  eight  small  ma- 
chines shown  mounted  on  the  marble  slab  in  front  of 
the  fire-alarm  switchboard,  and  connected  with  it  and 
also  with  a  source  of  no- volt  current,  consist  of  two 
motors  and  six  generators,  arranged  in  two  sets — 
one  motor  driving  three  generators.  The  combina- 
tion is  designed  to  be  used  in  connection  with  stor- 
age batteries  for  the  fire-alarm  circuits,  and  the  ex- 
tremely particular  and  important  service  demanded 
that  unusual  care  be  used  in  the  general  plan  and  in 
the  smallest  detail. 

Unless  the  facts  are  especially  called  to  attention, 
one  does  not  realize  the  extent  and  iiiiportance  of  the 
electric  fire-alarm  service  of  a  city  like  Chicago. 
When  the  help  of  the  firemen  is  needed  the  unob- 
trusive little  red  box  at  the  street  corner  is  a  friend 
indeed;  and  there  are  over  1,250  of  these  alarm 
boxes,  always  ready  to  signal  the  cry  for  help,  scat- 
tered over  the  area  of  Chicago.  The  record  of 
alarms  sent  and  received  last  year  gives  a  total  of 
6,599,  and  there  was  not  a  failure  or  delayed  alarm. 
The  city  electrician's  annual  report  for  1S97  shows 


MOTOR  GENER.'iTORSFOR   CHtC.^GO    FIRE-.'ILARM    CIRCUITS 

at   Balaclava  and   Khartoum.     It  was   natural  that  that,    of   1,248   fire-alarm    boxes,    all    but  279   were 

an  Englishman  lorn  and  an  American  by  adoption  brought  into  service  at  least  once  during  the  year, 

'should  exult  over  these  evidences  of  the  superiority  and  some  of  them  many  times.     Box  No.  325,  lo- 

-of  English-speaking  nations.  cated  at  Halsted  and  Fourteenth  streets,  was  used 

Mr.  Insull  intioduced  Ensign  Collins,  who  gave  47  times  to  indicate  fire.     The  value  of  the  system 

an  interesting  account  of  his  experiences.     He  ex-  at  the  present  time  is  $621,704.64.     Of  this  amount 

hibited  several  .relics  of  the  war.  $244,646.69  is  invested  in  underground  and  overhead 

Lieutenant    Flood    also    related    some    anecdotes  circuits, 
and   spoke   particularlj'    of   the   part   taken    by   the  In  the  general  plan  of -construction  of  the  new  mo- 
Illinois  Naval  Reserves,  which  made  such  a  cred-  tor-generator  combination   a  no-volt  shunt-wound 
itable  record.  niotor  Is  mounted  on  a  marble  base,  and  in  line  with 

Mr.  McEwen's  account  of  the  work  of  th.e  Oregon  it  are  mounted  three  generators,  connected  together, 

was  listened  to  with  mar'sed  attention.  and  to  the  motor.      The  motor  has  a  double-pole 

At  the  conclusion  of  the  evening's  exercises  a  vote  switch  in  both  armature  and  field  circuits  and  an  ad- 

of  thanks  was  <^endered  Mr.  Insull  for  the  entertain-  justable  rheostat  an  the  fields,  to  admit  of  a  wider 

ment.     Following  is  the  programme:  range  of  speed. 

ProOramime.  Each  of  the  three  generators  of  each  set  has   a 

Oar  Guests  of  Honor Mr.  Samuel  Insull  double-pole  switch  in  both  armature  and  field  cir- 

Danube  Waves chicaeo  Edison  Jlandoiio  Club  cuits  and  an  adjustable  rheostat  in  the  fields,  in  order 

The  FiabtiDg  Scorpion Ensign  B.  R.T.Collins,  u.  s.  N .  jjjat  the  voltage  of  each  generator  may  be  varied 

Baritone  Solo Mr.  Edward  H.  Niesz  .     .             ,       ,       P.,          ,u^^^       TU      £    ij        r  ^1. 

Musical  Melange Mr.  Henry  Frosch  independent  of  the  Others,     the  fields  of  the  gener- 

The  Oregon  Before  Santiago Mr.  Samuel  H.  McEwen  ators  are  separately  excited,  insuring  quick  and  posi- 

The  Sailors  Hornpipe Master  James  Brodie  ^.jj^g  action  when  the  armature  circuit  is  closed;  the 

CosterSongs Mr.  Walter  Bull  ^               r  .1-          1           j            .1,                                  ^-ui 

Selections," , Chicago  Edison  Qnarteite  armatures  of  the  relays  do  not  show  any  perceptible 

(a)  Battl,;  Hymn  of  tbe  Republic.  lag   during  the  rapid  opening  and   closing  of  the 

(b)  when  Johnny  Comes  JIarching  Home.  ^:    „,,:,. 

Comic  Song Mr.  William  Irving  ^  J;."    '           .,        i     .                      .                           i    ,,               ,      . 

„....,  ^  ,,.,  ,,                         I  Master  James  Brodie  The  details  of  the  apparatus  are  carefully  worked 

Pickanmnies  Cake  walk 1  Masier  Willie  Stokes  out,   and  the  machines,   which   were  made   by  the 

Western   Electric  company,   are  as   carefullv   built, 

"A  Perfect  Blaze  of  Electric  Glory."  ^^jth  all  the  important  features,  as  large  generators 

A  Pittsburg  correspondent,   writing  of  the   dec-  and  motors.     The  pole-pieces  are  of  cast-steel,  fitted 

trical  illumination  in  that  city  in  honor  of  the  tri-  to  a  substantial  iron  base  made  adjustable  to  insure 

ennial  conclave  of  Knights  iTemplars,  says:     "The  alignment.     The  armatures  aie  built  up  and  lami- 

brilliancy  of  the  street  decorations  marks  an  epoch  nated;    the   windings   are   of   the   "iron-clad"    type, 

in  the   history   of   electric   illuminating.     Within    a  there  being  no  wire  on  the  surface  of  the  armature, 

radius  of  four  blocks  fr6m  the  heart  of  the  city  400,-  and  no  band  wires  are  used.     The  commutators  are 

000  [?]  incandescent  lamps  burn  every  night.     Huge  of  copper  insulated  with  mica;  carbon  brushes  are 

crosses  and  other  emblems  of  teraplarism  are  sus-  used,   and  the  bearings  are   self-aligning   and   self- 

pended  on  the  sides  and  fronts  of  the  city's  tallest  oiling.     Each  unit  is  completely  insulated  from  the 

buildings,   and  there  is  hardly  a  store   or   shop  in  others  by  means  of  Ihe  marble  base  and  insulated 

the  downtown  district  which  has  not  an  illuminated  couplings.    It  is  of  extreme  importance  that  there 

design   of   some   Masonic   significance.     The   result  be  no  chance  for  a  cross  between  the  armature  cir- 

at  night  is  that  Pittsburg  presents  a  perfect  blaze  cuit  of  one  generator  and  that  of  another,  for  in  such 

of  electric  glory."  a  case  grounds  on  the  line  might  cut  out  some  of 


boxes  and  make  it  impossible  to  turn  in  an  alarm 
from  them. 

The  two  sets  of  motors  and  generators  described 
are  designed  to  furnish  current  as  follows:  Three 
generators  at  40  volts  and  .06  of  an  ampere,  fwo 
generators  at  70  volts  and  .06  of  an  ampere  and  one 
generator  at  100  volts  and  .10  of  an  ampere.  They 
will  be  used  as  an  auxiliary  to  the  storage  batteries 
and  as  a  relay  while  part  of  the  storage  batteries 
are  being  recharged. 

The  connection  of  the  motors  and  generators  of 
the  set,  by  friction  clutches  on  the  shaft,  is  such 
that  either  one  of  the  motors  can  drive  any  or  all 
generators.  Any  generator  may  be  cut  out  for  ex- 
amination or  repair  without  interruption  of  the 
service. 


Patent  Law  Association  of  Chicago. 

Chicago  sustains  an  important  relation  to  the 
Patent  Office  at  Washington  and  to  the  courts 
which  pass  upon  patent  rights  and  patent  law.  It 
has  the  oldest  and  practically  the  only  society  of 
patent  attorneys  in  the  country.  In  fact  the  Patent 
Law  association  of  Chicago  is  the  only  association 
of  patent  laivyers  in  the  United  States  that  has  ex- 
isted for  three  consecutive  years.  Several  similar 
associations  have  been  organized  in  Washington, 
but  none  of  them  has  successfully  preserved  its 
identity  for  any  considerable  length  of  time.  Fre- 
quent attempts  have  been  made  by  the  officers  of 
the  Chicago  society  to  promote  sister  organizations 
in  New  York,  Boston  and  Washington,  but  the 
relations  of  the  members  of  the  patent  bars  in  those 
cities  are  so  far  from  being  cordial  that  these  efforts; 
as  well_  as  the  efforts  of  individual  members  of  the 
New  York  and  Boston  bars,  have  been  unavailing. 
The  espirit  de  corps  of  the  Chicago  patent  lawyers 
shows  well  by  contrast. 

The  Patent  Law  association  of  Chicago  was  or- 
ganized in  November,  1884.  in  the  office  of  Mr. 
Tames  H.  Raymond  in  the  old  Honore  Block,  by 
Mr.  George  Payson,  then  general  counsel  for  the 
Western  Railroad  association,  and  Hon.  L.  L. 
Bond.  The  first  president  was  Mr:  Bond,  and  Mr. 
Raymond  was  the  first  secretary  and  treasurer. 
The  society  has  enjoyed  a  continuous  and  success- 
ful existence  from  that  time  until  this.-  It  has  79 
members,  whose  purpose  it  is  to  discuss  matters  of 
particular  interest  to  patent  attornej^s,  to  promote 
salutary  legislation  relating,  to  the  Patent  Office 
and  the  practice  in  the  courts  and  to  encourage 
harmony,  good  fellowship  and  social  intercourse. 
The  association  has  an  annual  dinner  in  October 
which  is  attended  by  all  the  federal  judges  of  Chi- 
cago, and  usually  meets  two  or  three  times  during 
the  year  beside,  usually  at  the  Union  League  club. 
It  is  the  custom. for  the  members  to  meet  at  din- 
ner and  afterward  listen  to  the  reading  of  a  paper 
on  a  subject  previously  assigned.  The  present  offi- 
cers are  Taylor  E.  Brown,  president,  and  J.  W. 
Dyrenforth,  secretary  and  treasurer.  They,  with 
R.  H.  Parkinson,  J.  L.  Jackson,  C.  C.  Poole,  George 
P.  Barton  and  W.  H.  Chamberlain,  constitute  the 
board  of  managers.  The  names  of  the  members  of 
the  association,  arranged  alphabetically,  are  as  fol- 
lows: 


A.  H.  Adams. 
Edmund  Adcock 
Epbraim  Banning. 
T.  A.  Banning. 
L.  L.  Bond. 
Jesse  A.  Baldwin. 
W.  S.  Bates. 
T.  E.  Brown. 
Frank  T.  Brown. 
H.  Bitner. 
George  P.  Barton. 


John  W.  Hill. 

S.  E.  Hibben. 

J.  L.  Jackson. 

W.  Clyde  Jones. 

Cyrus  Kehr. 

C.  C.  Linthicum. 

V.  H-  Lockwood.  Indianapolis. 

R   S.  Ludinglon. 

J.  H.  Lee. 

J.  W.  Munday. 

L.  L.  Morrison.  Rockford,  111. 


E.  H.  Bottum,  Milwaukee.  A.  Morsell,  Milwaukee. 

C.  A.  Brown.  J.  H.  McElroy. 

O.  R   Barnetl.  Charles  F.  Miller,  Canton,  O. 

W.  O.  Belt.  J.  McRoberts. 

C.  C.  Bulkley.  C.  K.  Offield. 

L.  L.  CoburD.  W.  R.  Omohundro. 
George  H.  Christy.  Pittsburg.      J.  H.  Peirce. 

W.  H.  Chamberlain.  C.C.Poole. 

D.  M  Carter.  F.  W.  Parker. 
H.W.Carter.  C.  E.  Pickard. 
D.  B.  Cheever.  R.  H.  Parkinson. 

C.  K.  Chamberlin.  Charles  G.  Page. 

J.  L.  Cragg.  Georges     Prindle.    Washing- 

P.  C.  Dyrenforth.  ton.  D.  C. 

W.  H.  Dyrenforth.  A.  C.  Paul.  .Minneapolis. 

J.  W.  Dyrenforth.  J.  H,  Raymond. 

Douglas  Dyrenforth.  William      A.      Redding.    New 

M.  E.  Dayton.  York. 

S.  E.  Darbv.  Edward  Rector. 

John  G.  Elliott.  W.  R.  Rummler. 

George  P.  Fisher,  Jr.  T.  F.  Sheridan. 

D.  H.  Fletcher.  Paul  Synnestvedt. 
N.C.  Gridley.  H.  S.  Towle. 
Fred  Gerlacb.  F.  D.  Thomason. 

L.  K.  Gilson.  H.  G.  Underwood.  Milwaukee 

A.  H.  Graves.  E.  A.  West. 

Lysander  Hill.  J.  H.  Whipple. 

Char'es  S.  Hill.  George  E.  Waldo. 

L.  M.  Hopkins.  Robert  H.  Wiles. 

Frank  A.  Hopkins. 


Lightning  Struck  the  Jackpot. 

[From  the  New  York  Sun.] 

Parkersburg,  W.  Va., October  9. — While  four  men 
were  playing  a  game  of  poker  yesterday  afternoon 
under  a  cliff  near  Creston,  using  a  huge,  flat-topped 
SI  one  for  a  table,  a  heavy,  black  cloud  loomed  up 
over  the  hill.  The  men  failed  to  notice  the  approach- 
ing Storm.  Suddenly  a  crash  of  thunder  pealed 
and  a  lightning  bolt  struck  the  rock  on  which  a 
jackpot  lay.  splintering  the  rock  and  scattering 
money  and  players.  None  of  the  men  was  hurt 
seriously,  and  after  they  recovered  from  the  shock 
the  money  was  found.    The  bolt  broke  up  the  game. 
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In  the  Electrical  Repair  Shop. 

Homemade  Jack  Sci^ew. 
Fig.  I  is  a  drawing  of  a  liomc-made  dcviifc  for 
getting  steel  shafts  apart,  which  furnishes  a  better 
way  tlian  tlie  use  of  pinch  bars.  It  is  simple  and  easy 
to  liandle,  but  it  must  be  very  strong.  You  clamp 
it  on  the  shaft  and  unscrew  the  nut  on  the  inside 
of  the  clamp  and  it  will  force  the  pieces  apart.  Take 
two  pieces  of  iron  or  steel,  six  or  eight  inches  long, 
one  by  iVi  inches  square,  cut  a  slot  in  one  end  of 
each  of  them  so  that  the  bearing  of  the  roll  will  fit 
m  it  loose;  then  drill  a  hole  in  the  other  end  of  each 
large  enough  to  receive  a  good,  strong  bolt,  say  one- 
half  inch.  A  shows  one  of  the  pieces  ready  to 
use.  The  e.Npanding  bolt  is  D  and  the  lower  brace 
E.  F  shows  the  device  in  position  to  use.  Two 
wrenches  can  be  used  to  tighten,  and  if  the  joint  of 
the  shaft  is  in  the  slot,  it  will  bring  it  apart  without 
breaking  or  battering  it.  If  you  cannot  get  a  jack 
made,  use  a  piece  of  copper  against  the  joint,  striking 
it  with  a  hammer  or  mallet. 

Ct;TTiNG  Tools. 
In  keeping  in  order  cutting  tools  such  as  are  used 
for  repair  service  in  the  electrical  shop  work,  it  is 
a  good  plan  to  have  a  piece  of  cast-iron  or  steel 
made  in  the  form  of  a  disk  with  the  edge  at  an 
angle  of  five  per  cent,  to  the  base  and  about  two 
inches  in  height.  This  will  be  found  a  useful  article 
on  which  to  file  tools.  When  a  tool  is  taken  from 
the  forge  be  sure  and  file  the  bottom  or  bearing 
straight  first;  then,  placing  the  template  or  planer 
bed,  file  the  tool  to  the  same  angle.  Tools  will,  of 
course,  stand  greater  strain  the  less  the  angle;  still 
they  must  clear,  and  five  per  cent,  will  be  ample. 
Aluminum  Connections. 
Aluminum  connections  and  wood  frames  are  now 
in  use  in  some  of  the  lighter  forms  of  electrical 
apparatus.  Several  different  forms  of  head-lugs 
M'ere  experimented  with  by  the  writer  before  a  reli- 
able kind  w-as  found.  In  each  style  the  head-piece 
is  brazed  to  the  seat.  That  in  Fig.  2  is  show^n  with 
the  wood  butt  in  position  and  provided  with  a  rivet 
or  pin  A,  which  "is  headed  upon  either  side  of  the 
lube.  This  pattern  was  improved  upon  by  using 
threaded  sleeves  C,  into  which  sleeve  screws  B  B 
are  put  from  top  and  bottom  of  tube.  With  the 
sleeved  pattern  of  connection  at  the  head  lug,  the 
strength  tests  of  the  frame  register  higher  than  when 
simple  rivets  or  pins  w-ere  used. 

Useful  for  Winding. 
A  little  machine  for  measuring  wire  while  winding 
can  be  made  with  a  few  tools.  The  device  is  at- 
tached by  means  of  screws  through  a  plate  to  a  stand 
and  consists  of  a  "temple,"  2%  inches  in  circum- 
ference, from  which  runs  a  miniature  worm  shaft. 
The  worm  on  this  shaft  runs  in  the  teeth  or  cogs 
of  a  small  gear.  There  are  92  cogs  in  this  gear, 
and  each  revolution  of  the  "temple"  makes  an  ad- 
vance of  one  cog.  Four  revolutions  of  the  "temple" 
make  an  advance  01  four  teeth  on  the  cog  gear. 
This  makes  nine  inches,  or  a  quarter  of  a  yard.     In 


vehicle  from  a  gummy  solution  deposited  on  a 
surface  by  means  of  the  brush.  In  order  to  keep 
the  brushes  in  good  condition  for  this  work,  I  use 
a  glass  jar  and  water,  as  in  Fig.  3,  A  little  wood 
clip  A  holds  the  brush  in  place.  A  method  for 
smaller  brushes  is  shown  in  Fig.  4.  The  water  is 
contained  in  the  sheet-tin  tank  C  and  the  brushes 
in  holes  liored  and  slotted  in  the  piece  E.  The  film 
which  it  is  necessary  to  deposit  on  the  object  is  a 
fibrous  tissue  so  interwoven  as  to  render  it  cohesive, 
and,  in  some  cases,  easily  detachable,  as,  for  instance, 
a  film  of  collodion  varnish  applied  on  a  surface. 
While  the  film  i>roduced  by  collodion  varnish  and 
pyroxiline  is  removable  as  a  film  from  a  solid  sur- 
face, the  linseed-oil  film  is  removable  only  when 
produced  on  a  liquid  or  a  semi-liquid  surface  or  on 
a  surface  that  has  been  coated  with  a  non-drying  fat. 
Referring  now  to  the  top  colors,  if  used,  three 
classes  of  materials  are  found  in  the  market — pure 
white  lead  in  oil  ready-mixed,  liquid  paints,  and  vari- 
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FIG.    5.       IN   THE   ELECTRICAL   REPAIR   SHOP. 

ous  combination  paints  in  paste  form.  The  liquid 
paints  are  sold  ready  for  use.  The  other  two  re- 
quire the  addition  of  oil,  while  the  lead  generally 
needs  also  a  certain  proportion  of  turpentine.  Un- 
der certain  conditions  pure  lead  is  not  always  suit- 
able. First,  it  darkens  rapidly  in  the  presence  of 
sulphurous  gases;  second,  it  is  not,  comparatively, 
a  durable  pigment,  having  a  tendency  to  saponify 
the  oil  with  which  it  is  combined  and  to  crumble 
from  the  surface.  On  general  principles  the  com- 
bination paints  are  preferable.  They  commonly 
contain  enough  zinc  to  insure  reasonable  perma- 
nence of  color,  and  an  oil-carrying  rapacity  high 
enough  to  guard  against  crumbling.  The  lead  they 
contain  is  sufficiently  diluted  to  have  little  effect  on 
the  oil,  and  the  larger  proportion  of  oil  protects 
the  lead  from  the  action  of  discoloring  gases. 
Belt  Bands. 
Bands  for  use  in  connection  with  grooved  wheels 
should  be  well  made.  I  am  now  making  bands  from 
No.  8  hank  roving,  using  eight  strands,  and  we  make 
what  we  call  a  core  band,  using  eight  threads  of 


Fig.  '. 
IN   THE   ELECTRICAL   REPAIR   SHOP. 


the  center  of  the  cog  is  a  smaller  gear,  which  is  con- 
nected by  a  dial  gear  by  cogs  or  teeth,  and  this  is 
what  does  the  registering.  On  the  face  of  the  dial 
gear  figures  may  be  cut  representing  a  quarter,  half, 
three-quarters,  and  from  one  to  48  yards.  The  "tem- 
ple" should  have  several  small  pins  on  the  surface 
of  its  circumference,  which  project  just  sufficiently 
to  catch  the  edge  of  the  wire.  As  the  w'ire  moves 
the  "temple"  slowly  revolves,  and,  in  doing  so,  turns 
the  cog  gear  by  means  of  the  worm  on  the  miniature 
shaft,  and  this  in  turn  moves  the  dial  by  means  of 
the  central  gear,  and,  by  so  doing,  registers  the  quar- 
ters, halves,  three-quarters  and  yards  of  wire  as  fast 
as  it  is  wound. 

Varnishing  Room. 
The  varnish  and  paint  room  of  the  electrical  repair 
.shop  is  quite  important,  for  the  reason  that  the 
varnishings  and  staining  required  on  electrical  ap- 
paratus must  be  well  done.  The  drying  oil  that  15 
used  is  not  always  understood.  The  first  essential 
is  the  film  produced  by  the  oxidation  of  a  thin  layer 
of  drving  oil  or  by  the   evaporation   of  the  liquid 


No.  30  yarn.  Whether  that  has  any  advantage  or 
not,  I  am  not  prepared  to  say,  although  I  think  it 
has.  I  make  the  band  very  soft,  not  hard-twisted, 
being  particular  not  to  get  too  much  tension  on 
the  band.  We  have  a  testing  scale  that  we  test 
with,  which  is  used  frequently. 

For  Round  Shaft  Keys 
Fig.  5  shows  a  good  method  for  drilling  transverse 
holes  through  shafts  for  key  seats.  Cylinder  B  is 
provided  with  a  guide  hole  C,  the  neck  of  which  is 
about  one  inch  deep,  and  this  furnishes  a  guide  for 
the  drill  E.  The  cvlinder  is  furnished  with  screws 
D.  and  these  hold  the  cylinder  to  the  proper  place 
during  the  drilling.  A  machinist  can  make  this  la- 
bor-saving instrument  from  tool  steel.  F. 


A  French  company  has  secured  a  concession  from 
the  Venezuelan  government  to  construct  an  electric 
railway  line  43%  miles  in  length,  to  connect  Cumana 
and  Cumanacao.  Power  is  to  be  generated  by  the 
waterfalls  of  the  mountain  streams.  The  company 
has  sent  engineers  to  Cumana  to  begin  the  survey. 


Coast  Signal  Service  in  Wartime. 

(From  llie  New  York  Tribunt  J 

One  of  the  most  notable  achievements  of  the  navy 
at  the  outbreak  of  hostilities  with  Spain,  which  elic- 
ited the  unbounded  admiration  of  European  military 
men,  was  the  apparently  marvelous  establishment 
of  a  thorough  system  of  communication  along  the 
whole  coast  between  the  inner  line  of  naval  defense 
and  the  outer  army  line  of  coast  defense,  which 
sprang  into  effective  operation  almost  in  a  single 
day  where  nothing  of  the  kind  had  ever  existed  in 
America. 

This  was  accomplished  by  Captain  Caspar  F. 
Goodrich,  at  the  time  president  of  the  Naval  War 
College.  He  began  his  preparations  on  March  15th. 
Less  than  a  month  later  he  announced  that  he  was 
ready  to  put  his  plans  in  operation,  but  it  was  not 
until  war  had  become  inevitable,  until  the  Spanish 
fleet  was  well  on  its  way  to  Cuba,  and  until  the 
Atlantic  seaboard  was  thoroughly  alarmed  over  the 
possibility  of  a  sudden  raid  from  the  sea.  that  he 
was  permitted  to  incur  the  expense.  Finally,  on 
.i^pril  22d,  the  day  the  president  proclaimed  the 
Cuban  blockade,  he  was  permitted  to  send  this  tele- 
gram to  the  commanders  of  the  naval  militia  of 
the  seaboard  states,  from  Massachusetts  to  Louisi- 
ana: 

"Establish  and  man  coast  signal  stations  already 
determined  by  me.  Lowest  bids,  greatest  economy, 
most  speed,  necessary.  Let  crews  sign  temporary 
agreement,  pending  receipt  of  enlistment  forms. 
No  heliographs  needed.  Send  further  communica- 
tions to  superintendent.  New  York." 

The  following  day  he  was  ordered  to  sea  in  com- 
mand of  the  St.  Louis.  Captain  Kane  took  Captain 
Goodrich's  place  temporarily  until  May  gth,  when 
he  was  relieved  by  Captain  John  R.  Bartlett.  retired, 
then,  as  now,  chief  intelligence  officer  of  the  navy, 
and  to  the  latter  ofiflcer  is  due  the  credit  of  having 
built  up  the  coast  signal  service  until  its  invaluable 
features  are  likely  to  become  permanent  in  the 
scheme  of  national  defense. 

Captain  Bartlett  has  just  made  a  report  upon  the 
service  to  the  secretary  of  the  na\-y,  which  gives  an 
interesting  insight  into  the  workings  of  the  service 
and  has  some  useful  recommendations  for  the  future. 
From  this  report  the  most  interesting  portions  are 
here  extracted: 

"Within  24  hours  from  the  time  that  Captain  Good- 
rich sent  the  telegram  above  quoted,  the  men  had 
proceeded  to  the  points  designated  as  locations  for 
signal  stations,  and  had  reported.  They  were,  for 
the  most  part,  equipped  with  signal  gear  belonging 
to  the  various  states,  and  took  with  them  tents 
and  camp  outfits,  with  which  they  established  tem- 
porary quarters.  As  rapidly  as  possible  the  shelter 
houses  and  apparatus  ordered  in  accordance  with 
Captain  Goodrich's  instructions  were  forwarded,  so 
that  in  a  week  from  that  time  all  the  stations,  ex- 
cept those  at  the  most  outlying  points,  were  fully 
established  and  equipped. 

"This  preliminary  organization,  when  complete, 
contained  eight  Cinstead  of  seven")  districts  in  which 
were  distributed  36  signal  stations,  officered  and 
manned  entirely  from  the  state  naval  militias,  which 
contributed  the  following  quotas,  viz.: 

State?.  Officers.       Men. 

Massqchuset's  2  41 

Rhofle  [stand 5 

New  York 4  25 

New  Jersey 5 

Pennsylvania 5 

Virginia 2  5 

North  Carolina 23 

South  Carolina 3  20 

Georgia ..    .  10 

Florida 5  52 

Louisiana 2  19 

Totals 18  210 

"The  equipment  furnished  the  stations  consisted  of 
international  code  flags  and  books,  'wigwag'  flags, 
'shapes'  (cones  and  drums),  powerful  telescopes  and 
birKiculars,  and  (for  night  use)  torches  and  an  im- 
provised 'Ardois'  system  of  red  and  white  lights. 
No  pigeon  cotes  were  provided,  as  the  vessels  with 
which  it  was  designed  to  communicate  were  not 
furnished  with  carrier-pigeon  outfits.  At  each  sta- 
tion quarters  were  built  for  the  crew  and  a  90-foot 
mast  erected,  carrying  a  40-foot  yard.  In  some  in- 
stances signal  towers  \vere  built. 

"Each  station  w^as  provided  w-ith  a  telegraph  or 
telephone  outfit,  or  with  both.  In  most  cases  the 
stations  were  'looped'  into  the  Life-saving  Service 
lines,  which  ran  along  the  beach. 

"The  crews  of  the  stations  consisted  of  one  chief 
quartermaster,  three  quartermasters  of  the  second 
class  and  one  landsman.  At  several  of  the  most 
important  points  an  extra  telegraph  operator,  rated 
as  quartermaster  of  the  second  class,  was  allowed. 
The  men  were  divided  into  watches  and  armed  with 
Springfield  rifles,  and  a  daily  and  weekly  'routine 
of  exercise  and  drill'  was  issued,  the  manner  of  the 
performance  of  w^hich  w^as  entered  in  the  log.  An 
inspection  of  the  stations  in  each  district  was  made 
once  in  every  two  weeks  by  the  officer  in  charge, 
who  reported  to  headquarters. 

"The  necessity  of  covering  the  long  stretches  of 
coast  between  these  isolated  stations  was  at  once 
apparent,  and  the  value  of  the  co-operation  of  the 
Life-saving  Service  and  the  United  States  Light- 
house and  Weather  Bureau  systems  became  self- 
evident.  The  crews  of  the  Lifcrsaving  Service  for 
TO  months  in  the  year  (August  to  May)  constantly 
patrol  the    beaches    from    Maine  to  Texas,  and  no 
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vessel  can  approach  within  sight  of  the  coast  and 
escape  their  attention,  while  the  lighthouse  keep- 
ers and  observers  of  the  Weather  Bureau  have  ex- 
ceptional facilities  for  noting  the  approach  of  ships. 
The  stations  of  the  Coast  Signal  Service  were  forth- 
with connected  with  the  general  telegraph  and  tele- 
phone systems  of  the  country',  and  with  the  Life- 
saving  Ser\^ice  telephone  lines  that  link  together 
their  stations  along  the  coast. 

"When  the  arrangements  had  been  completed 
the  observing  powers  of  the  210  naval  militiamen 
at  the  36  stations  of  the  Coast  Signal  Service  were 
reinforced  bj-  the  watchful  crews  of  the  life-saving 
stations,  including  1,443  "^en,  th  alert  light  keep- 
ers in  the  lighthouses,  numbering  S50  men,  and 
the  personnel  of  the  Weather  Bureau,  a  total  num- 
ber of  33  observers.  Thus  an  aggregate  of  2,536 
men  were  on  the  lookout  for  the  approach  of  an 
enemy's  vessel  or  a  suspicious  craft  of  any  sort, 
and  ready  to  report  the  movements  of  the  vessels 
belonging  to  our  own  forces,  including  all  the  aux- 
iliary ships  and  transports. 

•Tests  of  the  wires  were  made  at  the  beginning  of 
each  watch,  and  a  daily  telegram  was  sent  from 
each  station  to  the  district  headquarters,  and  from 
there  to  these  headquarters,  using  a  cipher  word 
which  indicated  that  all  at  the  station  were  w^ell 
and  present  for  duty,  and  that  the  station  and  its 
equipment  and  telegraph  lines  were  in  good  order. 
Arrangements  were  made  with  all  the  companies 
to  give  the  Coast  Signal  Ser\-ice  the  right  of  way 
over  their  wires,  and  uninterrupted  and  direct  com- 
munication could  be  had  by  notifying  the  company 
in  advance.  Actual  trials  proved  that  it  did  not 
take  more  than  half  an  hour  to  clear  the  wires  and 
get  direct  communication  from  these  headquarters 
to  Jacksonville  or  Miami,  Fla.  Arrangements  were 
also  made  to  send  notice  direct  for  each  district 
headquarters  to  ofi&cers  of  the  auxiliary  naval 
force  and  the  principal  forts  and  batteries  in  the 
district  of  the  presence  of  an  enemj',  the  sighting 
of  a  suspicious  vessel  or  any  other  information 
of  a  character  which  might  be  of  importance  to 
them.  This  saved  the  loss  of  time  which  would  be 
necessitated  by  transmission  through  these  head- 
quarters. 

"From  the  practical  operation  of  the  Coast  Signal 
Service  for  three  months  I  am  confident  that  it 
would  have  served  the  use  for  which  it  was  es- 
tablished— to  observe  and  report  the  approach  of  an 
enemy's  vessels.  It  frequentl}-  served  an  excellent 
purpose  in  keeping  the  Na\y  Department  advised 
of  the  movements  of  United  States  vessels  and 
was  particularlj^  serviceable  in  several  instances, 
such  as  the  reporting  to  and  putting  the  depart- 
ment in  direct  communication  with  the  United 
States  ship  Oregon  after  her  long  run  from  the 
Pacific,  and  while  the  whole  counto'  was  anxious 
for  news  of  her,  also  in  reporting  the  United  States 
ship   San   Francisco,   when   that   vessel   needed    as- 


oE  Texas.  We  now  know  where  to  find  officers 
and  men  to  man  these  stations  promptly  and  com- 
petently. The  land  for  them  (where  not  already 
owned  by  the  government)  can  be  easily  acquired 
or  controlled  for  future  use,  and  the  men  ought 
to  be  kept  together  as  a  part  of  a  United  States 
naval  reserve,  the  ranks  of  which  should  be  con- 
stantly increased  by  the  admission  of  those  who  are 
found  qualified  to  perform  tlie  duties. 

"The  result  of  my  experience  leads  me  to  believe 
that  the  Coast  Signal  Service  should  be  an  integral 
part  of  a  naval  coast-defense  system,  as  it  is  most 
intimately  connected  with  it,  and  should  be  in  closer 
relation  than  that  of  an  allied  branch;  also  that  the 
personnel  of  this  service  can  be  entirely  furnished 
by  the  men  who  have  been  trained  in  the  state 
naval  militias.  They  have  proved  in  our  recent  ex- 
periment well  disciplined,  trustworthy,  competent 
and  zealous,  and  I  can  speak  in  the  highest  terms 
C'f  the  officers  and  naval  militiamen  who  entered 
the  Coast  Signal  Service." 


FIG.     1.        ELECTRICALLY      OPERATED      FOUNDRY. MOTOR- 
DRIVEN    PRESSURE    BLOWER. 

sistance  and  quick  correspondence  w'ith  Washing- 
ton was  of  the  utmost  importance.  It  was  also ' 
useful  in  keeping  the  various  na\^-  yards  advised  of 
the  approach  of  vessels,  thus  giving  them  advance 
notice  of  their  arrival,  and,  in  many  cases,  several 
hours  in  which  to  make  preparation  for  their  re- 
ception. Some  of  the  stations  were  able  to  render 
valuable  assistance  to  the  quartermaster's  depart- 
ment of  the  army,  in  keeping  in  close  touch  with 
the  hospital  and  supply  ships  and  transports  and 
by  transmitting  messages  to  them  while  they  were 
in  the  offing. 

"Perhaps,  however,  the  most  valuable  result  of  the 
service  has  been  the  determination  of  those  points 
at  which  signal  stations  are  necessary  in  order  to 
supplement  in  time  of  war  the  system  of  the  Life- 
saving  Service.  Lighthouse  Service  and  the  Weather 
Bureau  (which  are  the  existing  means  of  observing 
the  movements  of  vessels  in  time  of  peace),  and 
in  perfecting  the  training  of  a  large  number  of  men 
outside  of  the  navn-  in  the  transmission  of  informa- 
tion by  signals  under  the  conditions  that  prevail  on 
the  water,  so  as  to  make  a  complete,  continuous  serv- 
ice, covering  everv'  mile  of  the  coast  from  the  most 
easterly  point  of  Maine  to  the  most  westerly  point 


Electrically  Operated  Foundry. 

An  interesting  electrical  plant  of  recent  installa- 
tion is  that  put  in  place  in  the  foundry  of  the  Reading 
(Pa.)  Car  Wheel  company,  which  now  owns  wliat 
is  said  to  be  the  first  foundry-  in  the  world  to  be 
equipped  for  electrical  operation.  The  adoption  of 
electricity  for  motive  power  %\as  due  to  a  belief  that 
it  would  prove  to  be  economical  in  cost  and  much 
more  convenient  than  steam.  The  current  is  taken 
from  the  mains  of  the  city  lighting  plant,  and  the 
service  has  so  far  been  very  satisfacton.'.  The  system 
covers  all  appliances  which  can  be  run  by  power, 
and  is  very  complete. 

In  Fig.  I  is  shown  a  positive-pressure  blower, 
with  a  special  cast-iron  sub-base  and  directly  geared 
b}-  a  rawhide  gear  to  a  :^s  horse  power  motor.  In 
the  illustration  the  motor  is  shown  with  the  casing 
removed,  but  when  in  operation  the  working  parts 
of  the  motor  are  entirely  covered  up.  Several  times 
when  the  bottom  of  the  cupola  has  be;jn  dropped  the 
motor  has  been  spattered  with  molten  iron,  but  not 


FIG.     2.         ELECTRICALLY      OPER.4TED      FOUNDRY. — MOTOR- 
DRIVEN    TUMBLING    BARREL. 

the  slightest  trouble  has  been  experienced  on  that 
account. 

Fig.  2  shows  the  tumbling  barrel,  also  directly 
connected  to  a  back-geared  motor,  and  used  to  sep- 
arate the  scrap  iron  and  dirt  coming  from  the  cupola. 
In  the  cupola-charging  room,  which  is  direcrl^'  oyer 
the  testing  room,  are  located  the  motors  for  driving 
the  elevator  and  tlie  drop  for  breaking  old  car  wheels. 
These  motors  are  equipped  with  regular  reversing 
elevator  controllers  and  are  direct-connected  to  the 
elevator  mechanisms.  The  elevator  has  a  capacit}- 
of  three  tons  and  the  break-drop  has  a  weight  of 
2..0C0  pounds  and  a  fall  of  40  feet. 

The  casting  and  cleaning  department  has  an  area 
of  150  by  80  feet.  The  molds  are  arranged  in  rows 
or  floors  lengthw-ise  of  the  building,  each  row  or 
floor  accommodating  20  molds.  There  are  10  floors, 
presenting  a  capacitj'^  of  200  car  wheels  per  day.  In 
the  front  part  of  the  building  and  running  at  right 
angles  with  the  floors  is  a  track  on  which  the  ladle 
carriers  run.  These  carriers  are  01  iron  and  carrj* 
the  small  ladles,  which  have  a  capacity-  of  about 
800  pounds  each,  to  the  floors.  The  small  ladles 
are  operated  by  a  small  motor,  which  can  be  run  by 
the  man  in  charge  of  the  large  pouring  ladle. 

A  large  electrically  operated  ladle,  with  a  capacity 
of  about  five  tons,  is  shown  in  Fig.  3.  It  is  mounted 
on  trunnions  and  turned  bj"-  the  motor  seen  in  the 
rear.  The  small  ladles  are  carried  to  the  front  cf 
the  larger  one  and  each  filled  in  turn  and  carried  to 
the  different  floors.  Over  each  floor  is  a  track  on 
which  runs  a  small  iron  carriage.  The  carriage  car- 
ries a  steel  cable,  to  v.hich  is  attached  an  iron  hook 
for  lifting  the  ladles.  There  is  also  attached  a  cable 
for  drawing  the  carriage  back  and  forth  over  the 
floors. 

At  the  rear  end  of  the  building  are  located  the 
motors  for  operating  the  system  over  the  floors. 
The  motors  are  seen  in  Fig.  4.  There  are  two  mo- 
tors for  each  floor,  one  for  operating  the  carriage, 
the  other  for  the  hoist.  The  motors  were  all  built 
especially  for  the  work  they  are  required  to  do.  and 
for  the  location,  which  required  that  they  should 
be  dust  and  heat-proof.  The  temperature  in  their 
vicinitj'  often  exceeds  150  degrees,  but  they  do  not 


give  the  slightest  degree  of  trouble.  They  are  all 
reversing  and  equipped  with  controllers  for  revers- 
ing and  varying  speed.  From  each  controller  is 
run  a  hand  rope  to  the  floor,  so  that  each  molder 
has  perfect  control  of  the  speed  and  can  vary  it  from 
one  to  50  feet  a  minute  on  the  hoist.  Each  hoist- 
ing motor  is  also  equipped  with  an  electric  brake, 
which  stops  it  instantlj^  when  the  current  is  shut  off 
and  also  controls  the  lowering  speed. 

Directlj'  under  the  motors  and  at  right  angles 
with  the  floors  are  che  pits  for  annealing.  There  are 
three  rows  of  pits,  20  pits  in  each.  These  pi'.s.  which 
are  slightly  larger  than  a  car  wheel,  are  Tne  with  fire- 
brick and  have  each  a  capacity  for  accommodating 
aS  wheels.  Leaving  the  molds  the  wheels  are  car- 
ried along  to  the  pits,  in  which  they  are  placed  by 
pitting  cranes  while  still  red  hot.  They  are  allowed 
to  remain  here  several  days  for  gradual  cooling. 
Over  each  row  of  pits  is  a  pack  on  which  runs  a 


FIG.      3  ELECTRICALLY      OPERATED       FOUNDRY     FiVE- 

TON    LADLE    ELECTRICALLY   TURNED. 

carriage  precisely  similar  to  those  running  over  the 
floors,  and  operated  bj-  motors  in  the  same  way. 

The  current  is  distributed  on  the  three-wire  sys- 
tem. The  motors  are  of  220  volts  capacit3-.  and  are 
connected  to  the  two  outside  wires.  The  nlant  has 
proved  to  be  remarkably'  economical  in  operation, 
and  the  superintendent  of  the  company,  Mr.  Cole- 
man, states  that  the  running  expenses  have  been 
much  less  than  those  of  a  similar  plant  operated  by 
steam.  The  illustrations  and  facts  for  this  article 
are  taken  from  the  Iron  Age. 


Western  Union  Report. 

The  annual  report  of  the  Western  Union  Tele- 
graph company  shows  that  the  company  earned  for 
the  fiscal  year  ended  June  30,  1858,  §5,183,605  above 
interest  charges  and  sinking-fund  requirements, 
amounting  to  5H  per  cent,  on  the  capital  stock. 
Dividends  are  paid  at  the  rate  of  five  per  cent.,  the 
balance  for  surplus  being  $315,000.  This  is  a  re- 
markable improvement  over  the  showing  for  the 
year  1896-97,  when  the  surplus  amounted  to  only 
$3,487.  The  revenues  from  business  amounted  to 
$23,915,000,  an  increase  of  $1,276,000,  or  about  5^-2 
per  cent,  over  1896-97.  A  hea\^'  increase  in  expenses 
reduced  the  increase  in  net  earnings  to  S357.000. 

The  significance  of  this  disproportionate  increase 
in  operating  expenses  is  that  the  added  business  in- 
cident to  the  recent  war  w-as  not  of  the  most  profit- 
able character.  President  Eckert,  touching  this  sub- 
ject in  his  annual  report,  stated  that  the  reported 
decrease  in  the  average  tolls  received  and  increase 
in  the  average  cost  per  message  were  accounted  for 
by  the  large  number  of  government  and  press  mes- 
sages consequent  upon  the  war  with  Spain  trans- 
mitted during  the  latter  part  of  the  fiscal  year,  on 
botli  of  which  classes  of  messages  the  tolls  are  the 
lowest,  although  the  highest  grade  of  operating  serv- 
ice has  to  be  employed  fcr  iheir  efficient  transmission. 

In  the  3'ear  $10,000  bonds,  due  March  i,  1900,  were 
redeemed  by  the  sinking-fund  trustees,  and  $14,000 
five  per  cent,  collateral  trust  bonds,  due  January  i, 
1938,  were  issued  in  exchange  for  a  corresponding 
amount  of  the  capital  stock  of  the  Gold  and  Stock 
Telegraph  company,  upon  which,  under  the  lease 
of  the  company,  interest  was  being  paid  at  the  rate  of 
six  per  cent,  per  annum.  President  Eckert  explained 
that  the  decrease  of  767  miles  of  poles  as  compared 
with  the  preceding  year  was  caused  bj'  the  aban- 
donment of  certain  highway  lines  which  it  would 
otherwise  have  been  necessary*  to  reconstruct  at  a 
large  cost  and  the  transfer  of  the  wires  therefrom 
to  new  poles  or  poles  on  parallel  railroad  routes. 

The  decrease  in  taxes  was  due  to  the  settlement 
in  the  preceding  year  of  disputed  accounts  with  sev- 
eral states.  The  cost  of  construction  of  new  prop- 
erty for  the  year  was  Si. 117,651. 

James  Stillman  was  elected  a  director  to  take  the 
place  of  R.  G.  Rolston,  deceased. 

The  annual  statement  is  as  follows: 

1S9S.  1S97. 

Net  revenues 523.915,733  $22,638,859 

Expenses 17.S25.582  16906.656 

Xei  earnings 6.090.151  5,732.203 

Interest  and  sinking  fond 906546  935-5°* 

Balance     5-183.605  4.796,702 

Dividends 4.S67.911  4-792  S55 

Surplus 315-694  3.S47 

Previous  surplus 7.647.541  7.643,694 

Total  surplus 7-963-255  7-647.541 

The  expenses  of  the  year  compare  as  follows: 

Opera  tine  and  general S12.749.273  S12  004.161 

Rentals,  leased  lines 1,570.006  1-573.497 

Maintenance  and  reconstroction 2.688,283  i.345.370 

Taxes 566.225  690245 

Equipment  offices  and  wires 25t-795  203.423 

Totals $17,825,582  516.906,656 
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To  What  Extent  Should  Street  Railways 

Engage  in  the  Amusement 

Business? 

Part  U. 
Mr.  Lang,  Toledo:  I  want  to  offer  a  few  sugges- 
tions that  may  be  of  value.  Our  city  has  140,000 
inhaljitants.  \Vc  are  conducting  a  place  of  amuse- 
ment on  the  lake  shore,  about  sVu  miles  from  the 
center  of  the  city,  it  was  not  established  by  our 
company,  but  is  now  controlled  by  us  because  we 
have  purchased  the  road  that  built  it.  I  had  some 
misgivings  about  the  value  of  the  enterprise  when 
it  was  started.  We  rectified  some  of  the  mistakes, 
and  one  of  them  was  that  they  started  it  on  too 
large  a  scale  and  did  not  charge  any  admission.  At 
the  outset  a  person  who  paid  the  street-railway  com- 
pany 10  cents  could  go  to  the  grounds  and  ob.ain 
free  admission  and  obtain  a  free  seat  in  the  cas  no 
building,  where  vaudeville  and  like  entertainments 
vvere  given  from  two  to  four  in  the  afternoon  and 
again  from  eight  to  10  in  the  evening.  The  ride 
on  the  cars  included  a  seat  in  any  part  of  the  house. 
At  the  same  time  they  sold  all  sorts  of  soft  drinks, 
and  had  other  amusements  on  the  grounds.  When 
it  came  into  our  posession  we  found  it  was  losing 
money.  It  was  said  to  have  cost  in  the  neighbor- 
hood of  $65,000  in  land  and  buildings,  and  finding 
that  it  was  running  behind,  we  imposed  an  admission 
fee  of  five  cents,  which  makes  it  correspond  to  what 
the  gentleman  from  Boston  says,  15  cents  for  the 
round  trip  and  admission  to  the  grounds,  and  the 
patrons  were  registered  by  turnstile,  so  that  we  know 
at  all  times  how  many  persons  go  in.     In  addition 


have  a  round-trip  car  fare  of  15  cents.  The  grounds 
are  v^ry  extensive,  large  hotels  on  either  side  which 
we  own,  and  a  large  platform,  a  pier,  bathing  houses, 
boat  houses,  and,  of  course,  anyone  who  uses  the 
bathing  houses  or  the  boats  has  to  pay  extra,  but 
the  general  thing  is  free.  We  provide  a  very  fine* 
band,  our  weekly  payroll  for  amusements  running 
from  $2,000  to  $2,200.  The  park  has  been  operated 
on  that  scale  lor  the  last  two  or  three  years.  We 
did  not  begin  in  such  an  expensive  manper.  We 
went  at  it  in  a  small  way,  but,  finding  it  profitable, 
we  have  increased  every  year;  we  have  chutes  and 
merry-go-rounds,  and  all  sorts  of  things  of  that  kind. 
We  keep  an  accurate  record  of  our  operating  ex- 
penses and  cur  receipts,  keeping  that  road  entirely 
separate  from  other  roads  and  keeping  an  accurate 
record  of  all  the  expenses  at  the  beach.  We  find 
that  our  proportion  of  receipts  to  expenses  varies 
little  from  the  ordinary  electric  road.  In  winter 
we  do  not  do  so  well.  'Our  operating  expenses  run 
from  70  to  80  per  cent,  of  the  gross  receipts,  and 
that  includes  the  winter  time,  when  the  people  do 
not  go  out,  but  we  run  the  road  all  winter.  Of 
course  \ve  have  some  rentals  there,  and  we  find  we 
are  amply  repaid  by  the  travel.  We  charge  no'.hing 
foi  entrance  to  the  park  to  anyone  who  may  come 
in  a  carriage — it  is  at  the  end  of  the  Shell  road — we 
allow  everyone  free  access,  and  it  is  our  impression 
that  the  fact  that  it  is  there  helps  us.  We  carry  a 
man  12  miles  for  15  cents  and  give  him  a  good  show, 
good  music  and  other  things  as  good  as  he  can  get 
anywhere  else  for  half-a-dollar,  and  the  people  are 
inclined  to  come. 
Mr.  Holmes,  Kansas  City:     I  notice  a  gentleman 


FIG     4.       ELECTRICALLY  OPERATED  FOUNDRY. — OVERHEAD  ARRANGEMENT  OF  MOTORS. 


to  that,  instead  of  giving  free  seats  in  the  main 
park  or  body  of  the  house,  we  put  in  reserve  seats. 
for  which  we  make  a  charge  of  10  cents.  We  found 
that  was  working  so  well  that  we  went  into  the  gal- 
lery and  put  in  reserved  seats  m  the  first  two  ro.vs. 
The  people  of  our  city  and  friends  of  ours  said  we 
were  making  a  great  mistake  in  imposing  this  ad- 
mission fee  of  five  cents  and  chargmg  for  reserve 
seats,  but  we  tried  it  and  it  has  been  eminen:ly  suc- 
cessful. We  have  boxes  that  will  seat  four  persons 
which  sell  for  2S  cents.  We  found  last  year  that  we 
came  out  a  few  hundred  dollars  ahead  of  the  operating 
expenses,  but  we  run  the  casino  company  as  an 
entirely  independent  company,  wi.hout  any  relatio.i 
to  the  railroad  company  at  all.  It  increased  the 
earnings  of  the  railroad  company  about  $40,000  last 
year.  This  year  the  casino  company  will  net  about 
$6,000  after  making  provision  for  fair  depreciaLio:i 
'jpon  the  buildings,  and  the  railroad  ccmpany  will  in- 
crease its  earnings  o\er  $50,000.  Now\  I  realize 
that  conditions  differ  in  different  places.  What 
would  be  a  desirable  thing  in  Boston  or  New  York 
might  not  find  favor  in  another  place  of  smaller 
population,  and  vice  versa.  But  if  any  of  you  are 
further  interested  in  this  subject.  I  will  be  glad  to 
give  you  an^^  additional  information  I  can. 

Mr.  Davis.  Williamsport:  The  practice  has  been 
in  Boston  and  in  the  New  England  states  for  the 
railroads  operating  parks  to  furnish  amusements  and 
rely  upon  their  car  fares  alone  to  reimburse  them 
for  their  working  outlays.  I  would  like  to  have  the 
experience  of  the  managers  of  these  parks  as  to 
whether  ti:ey  think  it  is  profi  able,  and  how  long  such 
parks  have  been  operated  at  a  profit. 

Mr.  Wyman.  New  Orleans:  I  am  not  from  the 
New  England  spates,  but  we  have  the  advantage  of 
a  long  season,  from  the  middle  of  April  to  Septem- 
ber, and  usually  a  supplementary  season  dur.ng  the 
month  of  September.  We  charge  nothing  for  ad- 
mission to  our  grounds.  We  have  a  resort  on  Lake 
Pontchartrain.   about  six  miles  from  the  city.     We 


in  the  audience  who  was  with  our  road  in  Kansas 
City  for  four  years  and  laid  out  the  first  park  for 
our  company.  He  has  had  a  great  deal  of  experience 
with  parks  since  that  time,  and  we  ought  to  hear 
from  him.     I  refer  to   Mr.   Chapman. 

Mr.  Chapman,  Chicago:  I  am  somewhat  rusty 
now  on  the  amusement  business,  but  I  will  relate 
a  little  experience  at  Grand  Rapids,  Mich.,  where 
the  lines  were  converted  from  cable  and  horse  cars 
to  electric,  and  a  very  pretty  park  was  constructed 
at  the  lake,  where  the  average  haul  was  four  miles 
from  the  center  of  the  city.  We  commenced,  as 
nearly  everybody  else  has  done,  in  a  small  way.  The 
first  attractions  were  merry-go-rounds  and  things 
of  that  kind.  It  gradually  became  more  and  more 
expensive,  better  music,  and.  unfortunately,  more 
and  more  bicycles,  so  that  wdiile  the  patronage 
largely  increased,  the  expenses  increased  in  much 
greater  proportion.  Since  I  severed  my  connection 
with  the  Grand  Rapids  property  they  have  found  it 
advisable  to  build  a  small  auditorium,  and  they  help 
out  their  roads  by  charging  admission  to  the 
1  e=er\ed-seat  section  of  this  auditorium,  allowing 
the  people  to  stand  on  the  outside  without  extra 
charge.  They  furnish  attractions  costing  them  from 
$400  to  $600  a  week,  and  are  making  the  amusement 
feature  more  successful  than  it  ever  was  before 
since  the  days  of  the  introduction  of  the  bicycle. 
Before  that  time  it  was  very  satisfactory. 

Mr.  Thompson.  Muskegon:  We  have  a  park  at 
Muskegon,  and  also  pavilions  and  theatrical  attrac- 
tions. The  last  three  years  we  have  conducted  the 
attraction  part  of  it  on  a  little  bit  of  a  stage,  at  ached 
to  the  main  building,  and  have  found  it  fairly  profit- 
able. This  year  we  went  to  an  expense  of  $2,000 
and  built  a  properly  constructed  addition  for  theatri- 
cal entertainments  with  584  reserved  sea*s  and  the 
stage  lighted  by  electricity.  Up  to  this  year  we 
allowed  everybody  in  the  park  without  any  restric- 
tions. Tins  year  we  allowed  no  one  in  the  pavilion 
unless   they   purchased   tickets   on   the   cars.     They 


may  go  into  the  old  part  of  the  building,  which  has 
flat  bench  seats,  with  a  capacity  of  700,  for  the  fare. 
The  reserved  seals  cost  live  cents  extra,  and  this 
year  we  have  more  than  paid  the  cost  of  the  theater 
from  the  reserved  seats.  The  increased  travel  in 
the  months  when  the  weather  was  fine  was  $1,000.  A 
good  park  with  good  attractions,  in  my  opinion,  will 
be  a  paying  venture  for  a  street-railway  company. 

Mr.  Cahoon,  Elmira:  One  point  docs  not  seem 
to  have  been  touched  upon  by  any  of  the  speakers, 
and  that  is  the  increased  liability  to  accidents.  If 
wc  increase  the  travel  by  mians  of  amusements  or 
parks  or  entertaiftments,  in  carrying  the  greater  num- 
ber of  people  we  certainly  increase  very  materially 
the  chances  for  accident,  aiid  it  would  seem  to  me 
that  in  the  matter  of  expenses  the  question  whether 
these  parks  pay  or  do  not  pay,  the  matter  of  damage 
suits  and  of  the  liability  for  damages  that  are  in- 
curred should  be  considered.  I  think  that  would 
open  up  a  profitable  field  for  discussion.  This 
amusement  question  is  becoming  a  very  vital  one, 
especially  to  the  smaller  roads.  The  road  which  I 
represent  is  of  that  class.  We  have  a  city  of  about 
45,000  inhabitants,  and  at  the  end  of  our  line  is  a 
public  park.  We  cannot  control  any  of  the  privi- 
leges, but  we  can  pay  all  the  expenses  for  having 
amusements  there,  and  unless  we  do  that  we  do  not 
get  any  travel  there  to  speak  of.  The  question  of 
damages  has  come  up  on  two  occasions,  and  I  think 
largely  on  account  of  the  greater  number  of  passen- 
gers carried  incident  to  the  amusement.  I  should 
like  to  hear  something  of  the  experience  of  others, 
and  whether  they  reckon  there  is  a  profit  in  the 
amusement  business,  taking  this  question  of  dam- 
ages into  consideration. 

Mr.  Jones,  Memphis:  It  seems  to  me  the  whole 
question  is  one  of  locality  and  conditions.  Take 
the  case  cited  by  Mr,  Wyman.  He  has  a  resorf 
which  was  there  before  the  electric  road  was  put  in. 
I  have  often  paid  $5  for  a  carriage  to  drive  out  there. 
It  is  a  beautiful  place.  The  more  advantages  he 
gives  the  people  the  better  his  pa:ronage.  Take  a 
park  in  Boston.  1  do  not  see  how  a  park  could 
be  profitable  here,  because  the  season  is  short,  un- 
less you  have  a  park  which  people  will  visit  in  the 
afternoon.  If  you  expected  people  to  go  to  a  park 
in  the  afternoon  at  New  Orleans  and  Memphis,  it 
would  be  an  absolute  failure,  because  they  do  not 
go  out  at  all  except  in  the  evening.  We  think  we 
can  do  more  in  that  line  by  having  a  park,  for  the 
reason  that  our  season  lasts  about  eight  months. 
Our  people  go  out  in  the  evening  early  in  April 
and  I  have  seen  the  temperature  on  Christmas  eve 
78  degrees  with  us. 

Mr.  Heft,  Meriden:  We  are  operating  a  park 
that  we  inherited  when  we  bought  the  road.  The 
people  had  spent  about  $45,000  on  the  park.  They 
had  put  up  posts  to  tie  their  horses  to,  put  launches 
and  boats  on  the  lake,  that  everyone  might  take  a 
ride,  and  built  a  casino  and  a  switch-back  road. 
They  provided  a  baseball  grounds,  and  all  of  these 
things  were  free  to  every  man  who  chose  to  enter. 
I  want  to  say  to  you  when  the  balance  sheet  was 
figured  up  at  the  end  of  the  year  we  found  that  our 
experience  has  been  about  the  same  as  the  gentlemen 
from  Milwaukee,  and  I  think  the  street-railway  men 
of  to-day  have  run  mad  on  this  question  of  amuse- 
ments, providing  everything  without  any  recom- 
pense whatever,  and  if  we  are  going  to  make  these 
parks  pay,  they  must  be  run  upon  a  business  basis, 
the  same  as  Mr.  Claflin,  who  charges  an  admission 
fee.  We  must  not  forget  that  when  we  add  to  the 
receipts  we  add  to  the  operating  expenses  of  the 
road,  and  all  these  things  must  be  figured  out.  or 
at  the  end  of  the  year  we  shall  be  short.  I  am  very 
glad  to  hear  from  the  gentlemen  on  this  question; 
and  it  seems  that  the  only  man  who  makes  any 
money,  with  the  exception  of  Mr.  Wyman,  who  lives 
in  the  sunny  South,  where  everything  comes  free, 
is  the  man  who  charges  an  admission  to  his  park. 


Patents  Not  Taxable. 

The  Court  of  Appeals  of  New  York,  in  the  tax 
case  of  the  Edison  Electric  Illuminating  company  of 
Brooklyn,  has  sustained  the  Special  Term  and  the 
Appellate  Division  of  the  Supreme  Court  in  that 
borough  in  their  decision  that  the  state  has  no 
power  to  tax  a  patent  for  an  invention  granted 
by  the  United  States.  The  language  used  by  Chief 
Justice  Marshal!  in  the  celebrated  United  States 
Bank  case  has  been  quoted  in  almost  every  dis- 
cussion of  the  ciuestion,  and  is  set  fo:  th  in  the 
opinion  of  Chief  Judge  Parker  in  the  Edison  case. 
"Tl  the  states  may  tax  one  instrument  employed 
by  the  government  in  the  execution  of  its  powers." 
he  wrote,  "they  may  tax  any  and  every  other  in- 
strument. They  may  tax  the  mail;  they  may  tax 
the  mint;  they  may  tax  patent  rights:  they  may ■ 
tax  the  papers  of  the  custom  house;  thej^  may  tax 
judicial  process:  they  may  tax  all  the  means  em- 
ployed by  the  government  to  an  excess  which  would 
defeat  all  the  ends  of  government."  Here  was  a 
declaration  by  the  clearest  implication  that  patent 
rights  were  not  taxable  by  the  states;  and  since  it 
was  made  it  has  been  regarded  as  settling  the  law 
en  the  subject,  wheiever  the  taxability  of  pa'ents 
has  been  litigated.  The  highest  courts  of  Pennsyl- 
vania. Kentucky  and  Tennessee  have  held  that  the 
tax  law's  of  their  respective  states  have  no  applica- 
tion to  patents,  but  the  questi9n  has  not  until  now 
been  passed  upon  by  the  New  York  court  of  last 
resort. 
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Attention  is  directed  to  the  sigriificar't  increase 
in  the  foreign  trade  of  the  United  States  for  the 
last  few  months  in  electrical  machinen,  supplies, 
fittings  and  kindred  lines.  At  the  present  time 
South  American  markets  are  proving  inviting  for 
manufacturers  o^  electrical  goods,  and  orders  for 
electrical  machinery'  and  equipment  continue  to  ar- 
rive from  Argentine  Republic.  Recent  advices  from 
Buenos  Aj^res  say  that  new  electric-light  companies 
are  being  formed  throughout  the  republic,  backed 
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b}-  French  and  German  capital.  These  electrical 
enterprises  are  beneficial  to  American  manufacturers, 
however,  for  in  a  majoritj'  of  cases  the  specifica- 
tions call  for  American  machinery*  and  equipment. 
The  electric  ronds  in  Argentina  are  also  being 
equipped  with  material  from  the  United  States. 
Competent  travclmg  salesmen,  familiar  with  Spanish 
and  Portuguese,  are  the  most  important  factors  in 
extending  Ameucan  trade  with  South  America. 


An  address  prepared  by  the  federal  commission 
recently  appointed  by  the  president  to  revise  and 
amend  the  laws  pertaining  to  patents  and  trademarks 
is  presented  on  another  page.  It  deals  particularly 
with  the  legal  aspect  of  the  question,  but  it  pos- 
sesses sufficient  interest  for  inventors  an^  manufac- 
turers to  warrant  its  presentation  here.  No  class 
of  inventors  is  more  interested  in  securiiig  an  ad- 
justment of  patent  and  trademark  laws  than  those 
engaged  upon  electrical  problems,  and  there  is  no 
class  of  manufacturers  with  greater  interests  in  pro- 
tecting American  products  abroad  than  those  of  the 
electrical  and  allied  industries.  The  subject  should 
recei\e  the  careful  attention  of  every  worker  in  this 
field,  and  those  who  are  in  position  to  do  so  should 
actively  co-operate  with  the  commission  in  the 
revision  of  the  present  patent  laws,  so  as  to  secure 
uniformity''  in  the  practice  of  all  nations. 


Touching  upon  the  work  of  defense  of  American 
coasts,  the  testimony  before  the  War  Investigating 
Commissicn  hy  Gen.  John  il.  Wilson  chief  of 
engineers,  is  very  interesting,  as  well  as  creditable 
to  the  corps  which  he  commands.  When  the  war 
v.ith  Spain  broke  out,  the  mining  defenses  of  the  har- 
bors were  not  complete,  and  in  his  orders  General 
Wilson  said;  "Use  every  effort  in  this  emergency; 
lay  your  cables  and  junction  boxes;  get  your  mines 
ready;  purchase  what  is  absolutely  necessarj^  for 
the  mines  that  you  cannot  procure  at  once  from 
Major  Knight:  extemporize  temporary  mines;  em- 
ploy all  the  help  you  want;  but  go  ahead  and  show 
what  the  corps  of  engineers  can  do  in  an  emer- 
gency for  which  our  country  is  Unprepared."  Gen- 
eral Wilson  reports  that  during  the  war  period  400 
miles  of  cable  und  150  tons  of  high  explosives  were 
bought,  with  1,650  torpedo  cases,  many  search- 
lights, and  so  on.  No  fewer  than  535  mines  were 
planted  in  28  different  harbors,  and  the  expenditures 
on  them  for  the  war  period  reached  $1,661,000.  The 
engineers  certainly  made  a  creditable  showing,  and 
in  no  branch  of  the  service  was  more  glory  reflected 
than  in  the  electrical  department. 


Electrical  supph'  dealers  should  not  ignore  nor 
belittle  the  increasing  business  of  the  great  depart- 
ment stores  of  Chicago  and  other  cities  in  electrical 
supplies.  Several  of  these  stores  have  regular  elec- 
trical-goods departments  whose  bargains  are  ad- 
vertised in  the  dailj'  papers  alongside  of  those  in 
dress  goods,  parlor  furniture  and  tinware.  These 
^stores  make  low  prices,  are  centrally  located  and 
deliver  the  smallest  article,  free  of  cost,  anj^vhere 
in  the  city  or  its  suburbs.  Their  electrical  business 
at  present  is  cokifined  mainly,  but  not  entirely,  to 
house  goods;  I^ut  it  is  possible  that  in  time  they 
may  advertise  a  '"mark-down  sale"  in  dynamos  or 
voltmeters. 

The  secret  of  their  success  lies  principally  in  the 
attractive  prices  they  offer  to  the  consumer  and  the 
wide  publicitj-  lliey  give  to  their  ^bargaiiis"  by  ad- 
vertising. Their  example  in  both  respects  is  not  to 
be  despised  by  ihe  regular  dealers  in  electrical  sup- 
, plies:  price  counts  and  intelligent  advertising  is 
always  valuable. 

Of  course,  in  many  waj'S,  such  as  the  buying  of 
large  bankrupt  stocks  to  be  sold  at  retail  at  a  slight 
advance,  in  the  employment  of  cheap  labor  and  in 
the  reduction  ol  selling  expense  -due  to  the  mag-- 
nitude  and  variety  of  the. business  carried  on  under 
one  roof,  the  ortMnary  supply  house  canrot  hope  to 
compete  with  fhe  big  department  store.  Probably 
it  doesn't  want  io  do  so  on  those  conditions.  It  is 
to  be  supposed  that  the  principal  manufacturers  will 
alwavs  prefer  ro  sell  to  the  regular  dealers,  so  that 
the  best  specialties  and  the  leading  line^  of  wires, 
lamps,  switches,  instruments,  etc. — the  cream  of  the 
business — will  remain  in  the  hands  of  the  simon- 
pure  supply  dealers.  But  it  is  not  always  safe  to 
prophes\'.  and  the  supply  men  should  keep  a  sharp 
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eye  on  the  department  stores — their  prices  and 
methods.  They  may  depend  upon  it  that  the  small 
consumer  does  so  right  along,  and  his  business 
should  be  worth  having. 


The  relative  degrees  of  responsibility  for  the  con- 
dition of  public  highways  and  other  public  places 
occupied  in  part  b}-  quasi-public  corporations  hold- 
ing franchises  or  enjoying  special  privileges  have 
long  been  a  source  oi  legal  controversy  and  a  sub- 
ject of  many  conflicting  opinions  and  decisions  by 
legal  authorities.  An  interesiing  case  in  which  the 
cit}'  of  Denver  was  involved  has  just  been  passed 
upon  by  the  United  Slates  Circuit  Court  of  Appeals. 
That  tribunal  maintains  that  any  corporation,  mu- 
nicipal or  otherwise,  or  any  person  who  maj'  be  the 
owner  of  an  electric-light  and  power  plant,  is  under 
obligation  to  use  ordinary  care  in  its  maintenance 
and  operation,  in  order  to  prevent  injury  to  the 
public;  but  the  court  insists  that  simply  because 
a  municipal  corporation  permits  another  to  erect 
and  operate  such  a  plant  in  the  city  streets,  it  does 
not  necessarily  become  charged  with  the  duty  of 
maintaining  the  poles,  wires  and  lamps  connected 
therewith  in  a  safe  condition. 

The  general  proposition  had  been  advanced  that 
the  city  was  bound  to  inspect,  from  time  to  time,  all 
poles,  wires  and  lamps  that  might  have  been  law- 
fully placed  in  the  streets,  and  to  repair  any  defecls 
that  might  be  disclosed,  in  order  to  prevent  them 
becoming  an  obstruction  to  the  safe  use  of  the 
sireets,  but  the  court  did  not  assent  to  it.  On  the 
ccntrarj',  it  favored  the  contention  that  the  rights 
of  the  public  were  sufficiently  protected  by  imposing 
the  dutj^  of  keeping  watch  over  these  appliances 
upon  the  corporation  or  person  owning  and  oper- 
ating them,  and  holding  the  city  liable  only  in  cases 
wherein,  after  actual  or  constructive  notice  of  the 
existence  of  danger  to  the  public  in  the  use  of  the 
street,  it  did  not  use  diligence  in  obviating  the  dan- 
ger thus  created. 

A  dissenting  opinion  was  filed  bj^  Circuit  Judge 
Thayer,  who  maintained  that  if  a  city  authorized 
a  telegraph,  telephone  or  electric-light  companj-  to 
erect  a  tall  wooden  pole,  burdened  wiih  wires,  o.n 
one  of  its  thoroughfares,  it  was  affected  with  knowl- 
edge, from  the  very  nature  of  the  structure,  that, 
in  course  of  time,  it  would  decay  and  become  dan- 
gerous to  those  who  have  occasion  to  use  its  streets, 
and  that,  therefore,  a  municipality  which  authorized 
such  poles  to  be  erected  on  its  streets  was  under 
an  obligation  to  the  public  to  see  that  they  were 
examined  in  a  proper  manner  and  at  reasonable  in- 
tervals, either  by  its  own  agents  or  by  the  persons 
or  corporations  whom  it  had  authorized  to  erect 
them,  and  that  the  duty  of  inspection  did  not  rest 
exclusively  upon  the  latter. 

In  the  consideration  of  this  subject  it  was  further 
held  that  in  all  cases  where  telegraph,  tel.phons,  elec- 
tric-light and  power  and  electric-car  companies  ob- 
tain and  exercise  the  privilege  of  erec.ing  and  main- 
taining poles,  wires,  lamps  and  other  appliances  in  . 
the  public  streets  they  are  bound  to  know  ihat  the  op- 
eration of  their  plants  may  create  dangers  to  persons 
exercising  the  primary  and  paramount  right  of  pas- 
sage along  or  acrcss  ihe  highway-.  The  companies  are 
not  insurers  of  the  safetj-  of  the  public  against  all 
dangers  arising  from  the  lawful  placing  in  the  street 
of  the  appliances  periaining  to  the  business  carried 
on  by  the  companies,  but  they  are  bound  to  know 
ihe  dangers  which  may  naturallj^  be  caused  by  such 
use  of  the  streets,  and  to  guard  against  them  by 
the  exercise  of  all  the  foresight  and  caution  which 
can  be  reasonablj'  expected  of  prudent  men  under 
such  circumstances,  although  the  court  expressly 
states  that  this  does  not  impose  upon  a  company 
the  duty  to  make  such  an  examination  of  its  ap- 
pliances as  would  certainly  secure  a  discovery  of 
all  hidden  defects  therein.  The  point  is  made,  how- 
ever, that  knowledge  acquired  bj^  a  lamp  trimmer  of 
the  defective  condition  of  an  electric-light  pole,  when 
he  was  going  his  rounds  as  an  employe  of  the  com- 
pany, would  be  imputable  to  the  company  where 
ii  was  proven  beyond  dispute  that  it  was  his  duty 
to  take  notice  of  defects,  and  report  them,  though, 
as  a  matter  of  fact,  he  may  not  have  made  any  report, 
or  not  to  the  proper  person.  The  court  entered 
into  the  details  of  the  case  more  fully  than  is  cus- 
tomarj'  under  ordinarj-  conditions  to  define  clearly 
the  limit  of  responsibility^  of  the  city,  the  operating 
company  and  the  public. 
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Work  of  the  Patent  Commission. 

The  federal  commission  which  met  in  Chicago  on 
October  6th  and  Ustened  to  arguments  upon  the 
subject  of  revising  the  laws  pertaining  to  patents, 
trademarks  and  commercial  names,  has  prepared 
the  following  address: 

To  Citizens  of  the  United  States  Interested  in  In- 
ventions and.  Trademarks  as  Related  to  Foreign 
Commerce. 

The  commission  appointed  by  the  president 
with  the  advice  and  consent  of  the  Senate  (Act  No. 
121,  approved  June  4,  189S)  "to  revise  and  amend 
the  laws  of  the  United  States  concerning  parents, 
trade  and  other  marks,  and  trade  or  commercial 
names,  *  *  *  *  50  far  as  the  same  relate  to  matters 
contained  in  or  affected  by  the  Convention  for  the 
Protection  of  Industrial  Property  concluded  at 
Paris.  March  20,  1S83,  the  agreements  under  said 
convention  concluded  at  Madrid,  April  14,  1S91, 
and  the  protocols  adopted  by  the  conference  held 
under  such  convention  at  Brussels,  1897,  and  the 
treaties  of  the  United  States  and  the  laws  of  other 
nations  relating  to  patents,  trade  and  other  marks, 
and  trade  or  commercial  names,"  respectfully  re- 
quests all  citizens  of  the  United  States  imeres.ed  in 
inventions  and  trademarks  as  related  to  foreign 
commerce  to  give  expression  to  their  views  on  the 
general  subject  before  the  commission.  In  order 
that  replies  may  be  more  easily  grouped  according 
to  subjects,  the  commissioners  respectfully  call  at- 
tention to  the  following  matters  as  some  of  those 
which  may  be  discussed: 

The  convention  requires  in  general  terms  (Art, 
2)  that  the  citizens  of  one  state  of  the  Union  [which 
comprises  the  nations  included  in  the  agreement] 
shall  enjoy  in  another  all  the  rights  which  the  citi- 
zens of  the  latter  state  enjoy  in  regard  to  patents 
for  inventions. 

I.  What  advantages  do  the  laws  of  tlie  United 
States  accord  to  citizens  which  the  citizens  of  the 
other  states  of  the  Union  do  not  "enjoy"'? 

A.  Section  4902  of  the  Revised  Statutes  grants 
the  right  to  file  caveats  to  citizens  of  the  United 
States  only. 

Is  this  a  right  which  citizens  of  other  sta'es  of  the 
Union  are  entitled  to  enjoy  under  \.\vi  convention? 

The  second  clause  of  article  2,  in  explanation  of 
what  is  to  be  enjoyed,  says: 

"In  consequence  they  shall  have  the  same  pro- 
tection as  the  latter  (citizens  of  tthe  United  Sates) 
and  the  same  legal  recourse  against  all  infringe- 
ments of  their  rights." 

Would  the  filing  of  caveats  by  citizens  of  other 
members  of  the  Union  be  disadvantageous  to  our 
citizens? 

Does  the  reason  for  the  caveat  still  exist? 

May  the  caveat  be  abolished  without  injury? 

B.  In  interference  proceedings  before  the  Patent 
Office  the  foreign  applicant  is  allowed  to  carry  back 
the  date  of  his  invention  to  the  date  of  his  foreign 
patent  or  of  his  disclosure  in  this  counlry,  and  not 
to  the  date  of  his  application  abroad. 

Should  this  rule  be  changed'by  statute? 

What  is  the  effect  of  the  second  clause  of  article  2 
of  the  convention  noted  above  on  the  answ'er  to 
this  question? 

C.  Section  4896  of  the  Revised  Statutes  devolves 
the  right  of  applying  for  and  obtaining  the  patent 
foi  an  invention  of  a  deceased  person  on  his  execu- 
tor or  administrator  in  trust,  etc.  It  has  been  held 
by  the  Patent  Office  that  this  applies  only  to  an 
executor  or  administrator  authorized  to  act  by  some 
court  of  competent  jurisdiction  located  in  the  United 
States. 

Under  the  law  requiring  an  application  in  the 
United  States  within  seven  months  after  the  appli- 
cation abroad,  this  ruling  of  the  commissioner  of 
patents  becomes  of  importance,  and  suggestions 
are  desired. 

2.  Trademarks. — It  is  to  be  observed  that  wh'le 
the  members  of  the  Union  do  not  agree  to  grant 
any  specific  protection  to  inventions,  but  only  to 
establish  a  special  service  of  industrial  property 
("Art.  12),  each  member  does  agree  ''that  every 
trade  or  commercial  mark  regularly  deposited  in 
the  country  of  origin  shall  be  admitted  to  deposit 
and  so  protected  in  all  other  countries  of  the  Union" 
(Art.  6).  The  only  exception  is  contained  in  the 
last  clause  of  the  same  article,  viz..  '  That  de- 
posit may  be  refused,  if  the  object  for  which  it  is 
asked  is  considered  contrary  to  morals  and  to  pub- 
lic order." 

The  obligation  to  register  is  made  more  specific 
in  the  protocol  adopted  with  the  convention  (Pro.  4). 

There  is  the  further  obligation  of  seizure  of  ob- 
jects bearing  counterfeit  marks.     (Art.  9). 

The  Conference  of  Brussels  proposed  to  modify 
this  article  by  adding  a  clause  permitting  the  pro- 
hibition of  importation  in  place  of  seizure. 

Is  a  national  law,  which  shall  be  enforceable,  irre- 
spective of  the  state  laws  of  the  several  s'ates  of  the 
United  States,  required  by  the  convention? 

Would  such  a  law  be  a  law  to  carry  out  a  treaty 
and  therefore  constitutional? 

Could  such  a  law  include  trademarks  of  citizens 
of  the  United  States  used  in  foreign  commerce? 

Must  such  law.  if  granted,  allow  of  the  registratioi 
of  every  foreign  mark  duly  registered  abroad  (sub- 
ject to  the  rules  of  priority),  except  such  as  are 
"contrary  to  morals  and  to  public  order?" 

Should  the  tariff  act  of  1897  (30  Stat,  at  Large, 
p.  207.  sec.  11)  be  so  amended  as  to  allow  citizens 
of  other  states  of  the  Union  for  the  Pro^ec"ion  cf 
Industrial  Property  the  same  privilege  of  filing  the'r 
marks  with  the  secretary  of  the  treasury  and  of  the 
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exclusion  of  goods  bearing  similar  marks  from  the 
United  States,  because  of  article  2  of  the  convention? 

3.  Agreements  or  arrangements  between  some  of 
the  members  of  the  Union.  These  are:  i,  to  pre- 
vent false  ndications  of  origin,  and,  2,  to  provide 
for  international  registration  of  trademarks. 

We  have  not  adhered  to  these  agreements  and 
therefore  are  under  no  treaty  obligat.ons  in  respect 
thereto. 

A.  We  have  no  statutes  to  prevent  the  use  of  false 
indications  of  origm,  such,  for  example,  as  the  use 
ci  the  words  "i-'ori,"'  "Madeira,'  "burgundy,'  for 
wines  not  grown  in  those  regions. 

Is  such  a  statute  desirable? 

Is  it  desirable  that  we  should  adhere  to  this  agree- 
ment? 

We  export  large  quantities  of  butter,  for  which 
wc  get  no  credit  abroad,  because  it  is  sold  as  Danish 
butter.  Would  it  not  be  for  our  advantage  to  join 
in  an  agreement  which  would  stop  this  and  like 
false  indications  of  origin? 

Is   this'  agreement   in   a   satisfactory   form? 

B.  Internationa!  registration  of  trade-marks  is  now 
in  forjie  under  the  agreement  of  Madrid  between 
Bejgium,  France,  Brazil,  Italy,  The  Netherlands, 
Poitugal,  Spain,  Switzerland  and  Tunis.  Austro- 
Hungary  has  adhered  subject  to  ratification  by  its 
kgislative  body. 

The  expense  over  and  above  the  charges  of  our 
own  government  will  be  only  100  francs  for  all  thesa 
countries  for  each  mark. 

In  case  our  government  adheres  to  the  agreement, 
is  anything  more  required  than  a  law  fixing  the  pro- 
cedure under  which  citizens  of  the  United  Slates 
may  take  advantage  of  it? 

Is  the  agreement  in  a  satisfactory  form? 

4.  The  act  under  which  the  commisisoners  were 
appointed  says:  "That  they  shall  report  to  Con- 
gress as  soon  as  possible."  "'I  hat  the  report  shall 
be  *  *  *  "^  accompanied  by  re^e-ences  10  such  treaties 
and  foreign  laws  relating  to  pa. eats,  trade  and  other 
marks,  and  trade  or  commercial  names,  as,  in  the 
opinion  of  the  commissioners,  may  affect  citizens 
of  the  United  States." 

The  commissioners  therefore  request  the  expres- 
sion of  the  views  of  our  citizens  on  the  subject  of 
foreign  patent  and  trademark  laws  affecting  them. 

Foreign  nations  may  be  conveniently  divided  into 
three  classes:  i.  Members  of  the  Union  for  the 
Protection  of  Industrial  Property;  2,  non-members 
who  have  patent  laws,  and,  3,  nations  which  have 
no  patent  laws. 

la.  The  nations  of  the  first  class  can  be  subdivided 
again  into; 

a.  Those  who  do  not  grant  patents  for  chemical 
combinations. 

b.  Those  who  do  not  grant  patents  for  pharma- 
ceutical preparations. 

c.  Those  who  do  not  grant  patents  for  processes. 

d.  Those  who  require  the  working  of  an  invention 
within  a  short  period  of  time  after  the  grant  cf  a 
patent  therefor  under  penalty  of  the  lapsing  of  the 
patent. 

e.  Those  who  require  periodical  taxes  to  be  paid 
under  penalty  of  the  lapsing  of  the  patent. 

f.  Those  who  require  patents  for  the  same  inven- 
tion in  other  countries  to  be  kept  alive  under  penalty 
of  the  lapsing  of  the  patent  granted  by  any  one  of 
them. 

g.  Those  who  require  the  absolute  secrecy  of  the 
invention  before  application  for  a  patent,  modified, 
however,  by  article  4  of  the  convention. 

At  present  the  United  States  makes  but  one  con- 
dition to  the  grant  of  a  patent  for  "any  new  and 
useful  art,  machine,  manufacture  or  composition  of 
matter,  or  any  new  and  useful  improvement  thereof," 
for  the  period  of  17  years,  unkmited  by  any  require- 
ments of  the  payment  of  taxes,  of  working  or  keep- 
ing alive  a  foreign  patent  for  the  same  invention. 
That  condition  is  that  the  patent  shall  not  issue,  if 
a  foreign  patent  for  the  same  invention  shall  have 
been  applied  for  more  than  seven  mon.hs  prior  to 
to  the  application  in  the  United  States. 

This  condition  is  applicable  to  all  pe-sons,  whsthir 
il'itizens  of  the  United  States  or  not.  and.  therefore, 
does  not  violate  the  convention  which  en  itles  c-ti- 
zens  of  other  membeis  of  the  Union  to  have  the 
same  protection  as  our  own  citizens  'and  the  same 
legal  recourse  against  all  infringements  of  their 
rights  under  reserve  of  complying  with  the  formali- 
ties and  conditions  imposed  upon  subjec''s  or  cit'zens 
by  the  domestic  legislation"  of  the  United  States 
(Art.  2  of  Convention). 

Should  the  patent  laws  of  the  United  States  be 
so  amended  as  to  place  other  conditions  upon  the 
grant  of  patents  to  citizens  of  other  states  of  the 
Union  than  that  above  recited? 

Should  a  provision  be  inserted  in  the  law  forbid- 
ding the  grant  of  a  patent  in  the  United  S-ates.  in 
the  case  of  the  prior  application  for  and  grant  of  a 
foreign  patent  for  any  other  invention  than  iha-  for 
which  said  foreign  patent  w-as  gran  ed? 

Should  a  citizen  of  the  United  States  or  a  Ge-man 
subject  apply  for  a  patent  in  Germany  for  a  process 
of  making  chocolate,  as  the  German  government 
only  grants  patents  for  processes  and  not  fcr  artic'es 
made  by  such  processes,  be  granted  a  patent  in  the 
United  States  for  both  the  process  and  the  chocolate 
vhen  made?  (Germany  is  not  a  member  of  the 
Union,  but  is  taken  as  probably  the  most  familiar 
illustration). 

Should  there  be  inserted  in  the  grant  of  a  patent 
for  an  invention  for  which  a  patent  had  previously 
been  applied  for  in  another  country — by  the  laws 
of  which  a  patent  lapses  for  non-working,  non-pay- 
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m.cnt  of  taxes  or  the  lapsing  of  another  patent  in 
another  country— the  same  conditions  as  to  the 
lapsing  of  the  United  States  patent? 

2a.  As  10  those  countries  which  are  not  members 
of  the  convention,  we  are  under  no  treaty  obliga- 
tions. 

Would  it  be  wise  to  make  grants  of  patents  to  citi- 
zens of  those  countries  on  lines  of  strict  reciprocity? 

3a.  As  to  those  countries  which  have  no  patent 
laws  we  are  under  no  obligations  to  grant  patents 
to  their  citizens  for  their  inventions, 

4.  Shall  we  refuse  to  grant  patents  for  inventions 
10  citizens  of  countries  which  do  not  grant  patents 
to  our  citizens? 

5.  We  have  not  attempted  in  the  above  series  of 
questions  to  exhaust  the  whole  subject,  but  rather 
to  stimulate  discussion. 

Replies  are  earnestly  requested.  They  may  be  sent 
to  any  member  of  the  commission.  The  work  will 
be  expedited  if  they  are  sent  in  triplicale. 

The  commission  desires  to  make  its  report  to 
Congress  at  the  opening  of  the  session  in  December 
next. 

Dated  Chicago,   October  8,   1898. 

(Signed)  FRANCIS  FORBES, 

,  ..  P.  S.  GROSSCUP, 

.^-.  A.  P.  GREELEY, 

Commissioners. 

The  next  meetings  of  the  commission  will  be  held 
ill  New  York  on  November  19th  and  21st,  and  in 
Washington  on  November  22d. 

Copies  of  the  convention  and  agreements  may  .be 
obtained  of  Francis  Forbes,  34  Nassau  street,  New 
York. 


Electrical  Development  in  the  Island 
Possessions  of  the  United  States. 
In  Cuba  telegraphic  communication  exists  between 
the  different  interior  towns  and  principal  villages 
over  lines  that  were  erected  by  the  Spanish  govern- 
ment, in  the  rudest  fashion,  many  of  the  wires  rest- 
ing on  trees  without  the  vestige  of  an  insulator. 
The  only  communication  between  Santiago  de  Cuba 
and  Havana  is  over  an  English  cable  between  San- 
tiago and  Cienfuegos,  and  thence  to  Batabano  over 
the  Cuba  Submarine  Telegraph  company's  line, 
from  which  place  messages  are  transmitted  to  or 
fiom  Havana  by  land.  There  are  four  independent 
cable  systems  operating  in  Cuba.  The  Western  Union 
Telegraph  company  has  four  cables  from  Havana 
to  Florida;  the  Cuba  Submarine  company  has 
communication  between  Havana  and  Santiago  and 
Cienfuegos;  the  West  Indian  and  Panama  company 
also  has  connection  with  Havana,  Santiago,  Ja- 
maica, Porto  Rico,  the  Lesser  Antilles  and  the 
Isthmus  of  Panama:  the  Compagnie  Francaise  de 
Cables  Sous-Marins  connects  Havana  through  San- 
tiago de  Cuba  with  Haiti.  San  Domingo,  Venezu- 
ela and  Brazil.  The  Statesmen's  Year  Book  for 
189S  is  authority  for  the  information  that  ihere  are 
2,300  miles  of  telegraph  line,  with  153  offices,  in 
Cuba.  The  principal  towns  in  Cuba  are  lighted  by 
electricity,  as  are  also  the  greater  number  of  the 
sugar  estates. 

There  are  about  475  miles  of  telegraph  lines  in 
operation  in  Porto  Rico,  and  submarine  cables  con- 
nect San  Juan  w'ith  St.  Thomas  and  Jamaica.  A 
British  report  makes  the  statement  that  the  tele- 
phone systems  of  San  Juan,  Ponce  and  Mayaguez 
have  recently  been  contracted  for  by  local  syndi- 
cates. A  United  States  company  has  obtained  the 
contract  for  the  supplying  of  material.  One  hun- 
dred stations  are  already  connected,  and  it  is  ex- 
pected that  200  more  will  soon  be  in  operation. 
Submarine  telegraph  cables  may  be  imported  into 
Porto  Rico  free  of  duty.  Motors  of  all  kinds  are 
subject  to  a  duty  of  $2.31  per  loo  ki'ograms. 

The  capital  of  Hawaii.  Honolulu,  is  a  city  num- 
bering 30,000  inhabitants,  and  is  lighted  with  elec- 
tiic  light;  it  has  a  complete  telephone  sys:em.  The 
inlands  of  Oahu,  Kauai  and  Hawaii  have  telephones 
to  every  accessible  point.  The  rent  of  an  instrument 
is  moderate,  and  a  small  charge  for  service  is  made 
fcr  those  who  do  not  or  cannot  afford  to  pcs.^ess 
an  instrument  of  their  own.  On  the  Island  cf  Maui 
the  telephone  system  is  as  yet  incomplete. 

The  city  cf  Manila  in  the  Philippine  Islands  is 
lighted  by  electricity  and  has  a  telephone  system. 
There  are  about  720  miles  of  telegraph  in  these 
islands.  A  cable  connects  Manila  with  Hongkong; 
cne  runs  from  Manila  to  the  Visayas  Islands,  and 
one  is  laid  to  Cape  Bolinao.  As  in  Porto  Rico, 
submarine  telegraph  cables  are  adm.itted  free  of 
duly,  while  motors  are  subject  to  a  duty  of  51  cents 
per    100  kilograms. 


Liability  for   Death   Caused    by  Electric 
Shock. 

The  Supreme  Court  of  Canada,  the  final  court 
of  appeal  in  the  Dominion,  now  in  session  in  Ottawa, 
rendered  judgment  in  the  case  of  the  Citizens' 
Light  and  Po^ver  company  of  Montreal,  ap- 
pellant, and  Lepitre.  respondent.  This  is  an  ac- 
tion for  damages  resulting  frcm  the  dea  h  cf  an  em- 
ploye of  this  elec'ric  company,  w'hich  was  caused  by 
an  electric  shock.  It  appears  that  while  engaged 
in  placing  wires  for  the  companj'.  Lepitre,  by  acc'- 
cent.  touched  a  wire  which  was  ali\  e.  and  dea'h 
resulted.  The  Supreme  Court-  dismissird  the  appeal 
and  held  that  the  company  was  guil'.y  of  negligence 
in  not  causing  the  wires  to  be  covered.,  and  that  the 
company  was  clearly  liable  for  damages  resulting 
from  the  death  of  its  employe. 
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Telephone  News  from  the  Northwest. 

[From    the   Minneapolis   correspondent  of    the    Western    Elec- 
trician.] 

The  town  of  Swan,  la.,  will  vote  on  granting  a 
franchise  for  a  telephone  toll  line  to  Knoxville  for 
the  Knoxville  Electric  company. 

The  Western  Electric  Telephone  company  has  be- 
gun work  constructing  a  telephone  line  from  Albert 
Lea,  Minn.,  to  Twin  Lakes  and  also  to  Geneva. 

The  telephone  exchange  at  New  Richmond.  Wis., 
is  growing  rapidly.  It  has  free  toll  connection  with 
several  towns  in  the  county.  There  are  nearly  lOO 
instruments  in  use. 

The  Wisconsin  Valley  Te'.ephone  company's  line 
has  been  completed  to  Ironwood.  from  Ashland, 
Wis. 

The  Mississippi  Valley  Telephone  company's  ex- 
change at  Muscatine,  la.,  is  about  completed. 

Rolfe.  la.,  has  telephone  connection  w^ith  Bradgate 
and  connects  there  with  Gilmore  City  and  other 
points. 

The  city  of  Waterloo,  la.,  has  ordered  the  Cedar 
\'alley  Telephone  company  to  remove  its  telephones 
from  all  city  buildings.  The  cir>-  alleges  that  when 
the  franchise  was  granted  the  company  promised 
free  telephones  for  the  city,  and  has  failed  to  keep 
its  promise.  The  company  denies  that  there  was 
any  such  agreement  and  says  that  it  ha^  furnished 
two  instruments  free  ever  since  it  has  been  in  busi- 
ness, without  any  agreement. 

A  local  company  is  arranging  to  put  in  a  tele- 
phone exchange  at  A\Vmore,   Neb. 

C.  O'Brien  Reddin  has  bought  a  controlling  in- 
terest in  the  Spokane  and  British  Columbia  Tele- 
phone and  Telegraph  company,  and  has  changed 
iho  principal  place  of  business  from  Meyer  Fa's 
to  Spokane.  Wash.  The  company  has  over  2:0 
miles  ot  wire,  running  from  Spokane  to  Rossland, 
B.  C.  Material  improvemenls  are  to  be  made  in 
the  system. 

W.  B.  Aris,  late  of  the  Spokane  and  Briiish  Co- 
lumbia Telephone  company,  at  Spokane.  Wash., 
\\ill  build  a  telephone  line  frcm  Kettle  Falls,  W^ash., 
to  Davenport. 

Heavy  rains,  accompanied  by  severe  wind,  dam- 
aged the  telephone  system  at  Pipestone.  Minn.,  re- 
cently. 

The  Adel,  la.,  telephone  exchange  starts  in  opera- 
tion with  50  instruments  in  use. 

The  Standard  Telephone  and  Electric  compan  -, 
a  southern  Minnesota  company,  is  building  a  tell 
line  to  La  Crosse.  Wis.,  from  Brownsville.  Th^ 
company  has  about  60  stations  in  Minneso'a  and 
Iowa.  It  will  connect  in  La  Crosse  with  the  La 
Crosse  Telephone  company. 

The  Northwestern  Telephone  Exchange  company 
has  completed  its  absorption  of  independent  te'e- 
].hone  companies  begun  several  weeks  ago.  by  tak- 
ing in  the  Western  Electric  Telephone  compan}-. 
operating  in  northern  Iowa  and  southern  Minne- 
sota, using  150  miles  of  wire  in  Minneso'a  and  8;o 
in  Iowa.  The  Iowa  system  has  been  absorbed  by 
the  Iowa  Telephone  company.  Charles  J.  Gl:dd:n 
of  Lowell.  Mass..  president  of  the  Northwestern 
Telephone  Exchange  company,  was  in  Minneapolis 
lateh"  closing  up  the  deal. 

The  Wolf  River  Telephone  company  will  extend 
its  wires  from  Clintonville.  Wis.,  as  far  north  as 
Marion  this  fall,  and  on  to  Antigo  in  the  spring. 
The  company  now  has  in  operation  over  100  miles 
of  wire,  and  pays  good  dividends. 

A  toll  line  is  being  constructed  be'.ween  Madi'on. 
S.  D,.  and  Woonsocket.  S.  D..  for  the  Southern 
Minnesota  Telephone  company. 


Express  Service  in  New  York. 

{From  ihe  New  York  World.] 

The  silver^'  voice  of  the  telephone  girl  is  to  go. 
She  will  no  longer  be  permitted  to  cha*  with  the 
subscriber's  oftice  bo^-  or  to  "sass"  the  subscriber. 
No  longer  wi:l  she  ask  if  you  are  thiough  an<l 
then  add,  "Why  didn't  you  say  so?''  You  will  not 
even  be  permitted  to  hear,  the  gentle  coice  call 
across  the  wires  to  a  friend: 

"Mamie,  are  you  going  to  wear  that  nink  waist 
to-morrov.-  night  at  the  Lady  Telephone  Operators' 
ball?" 

The  inventor  has  done  it  all.  He  has  conceived 
a  new  switchboard  for  telephone  exchan^^es  which 
makes  an  automaton  of  the  telephone  girl.  Thus 
the  halo  of  romance  about  the  girl  is  Wt.ned  away 
by  a  system  of  wires  and  spokes  and  lights,  and  the 
farce-comedy  author  of  the  future  will  have  to  re- 
turn to  his  old  stock-in-trade — the  hotel  clerk,  the 
'■Rube'"  in  town  or  the  young  widow  and  the  gay 
husband. 

Managers  of  telephone  companies  have  been  made 
prematurely  old  by  complaints  against  "sassy" 
operators.  Big  Tev.-ards  have  been  offered  to  the 
man  who  could  prevent  these  disagree:  lents  be- 
tween subscriber  and  operator,  and  at  last  that  man 
has  come.  The  results  of  his  work  will  be  ap- 
parent a  week  from  to-day,  when  the  new  and  won- 
derful swiichboard  will  be  placed  in  operation  a"" 
Harlem. 

It  is  known  .is  the  common  battery-  system.  In- 
stead of  ringing  and  "helloing''  until  your  tongue 


is  paralyzed,  you  will  lift  your  telephone  from  the 
hook.  Instantly  a  small  electric  lamp  opposite  your 
number  on  the  .switchboard  will  be  lighted  and  will 
remain  lighted  until  "central"  asks  yoi"-  number. 
You  answer  and  "central"  says  all  right.  That  is 
the  limit  of  your  conversation  with  the  once  sociable 
"central." 

\\  hen  the  connection  is  made  this  light  goes  out 
and  another  light  appears.  Under  the  new  sysLem 
"central"  will  know  that  you  are  busy  as  long  as 
the  second  light  remains  lighted.  When  you  are 
actually  through  you  place  your  telephone  on  the 
hook,  which  cuts  off  the  second  light.  Another 
light  appears  ro  tell  '"central"  that  the  conversation 
is  ended  and  you  are  disconnected. 

Finally  there  '.s  a  larger  lamp  over  each  operator's 
head  which  is  kept  lighted  as  long  as  a  subscriber 
is  calling.  This  is  largely  for  the  aid  of  the  "boss," 
who  will  know  whether  "Mamie"  and  "Maggie'' 
are  talking  with  one  another  when  they  should  be 
attending  to  business. 


Extensions  and  Improvements. 

It  is  proposed  to  establish  ano:her  telephone  com- 
pany as  a  rival  of  the  New  England  Telephone  and 
Telegraph  company  in  Worcester,  Mass.  It  is  pro- 
jected by  F.  Plummer.  and  has  no  connect!o.-i  what- 
ever with  the  People's  Telephone  company.  Mr; 
Phimmer  says  that  a  meeting  will  be  called  in  the 
interests  of  his  company  shortlj\  and  if  business 
men  subscribe  for  stock  it  will  be  incorpDrated. 

The  Sunset  Telephone  company  has  made  ar- 
rangements to  build  a  new  telephone  Hne  from 
Brownsville  to  Bangor,  via  Rackerby's  Camp,  a 
distance  of  20  miles.  The  contract  for  supplj'ing 
poles  has  been  let  to  L.  Conrath.  This  line  will 
connect  with  the  main  line  running  from  Marys- 
ville  to  Quincy. 

Fred.  Schetter  of  the  Empire  City  has  returned 
fiom  San  Francisco.  He  reports  that  the  manager 
of  the  Oregon  Telephone  and  Telegraph  company 
said  that  his  company  intended  extending  its  line 
into  Coos  County. 

J.  I.  Sabin.  president  and  general  manager  of  the 
Pacific  States  Telephone  company,  has  been  in  Port- 
land making  arrangements  for  the  extension  of  the 
telephone  plant,  including  the  building  of  six  miles 
of  underground  conduit. 

Ccon  Brothers  of  Rantoul.  111.,  haf'e  closed  a  con- 
tract with  B.  F.  Wasson,  superin.endent  of  the  Farm 
and  City  Telephone  compau}".  of  Farmer  City.  III., 
to  construct  and  install  an  So-telephone  s\^srem  at 
Rantoul-  The  Victor  board  and  the  Victor  ins.ru- 
ments  will  be  used. 

The  Mutual  Telephone  company  at  Ashland,  Ohio, 
has  bought  out  the  Bell  company,  which  withdrew 
from  the  field  after  a  long  fight.  There  were  but 
few  pa\"ing  instruments  in  the  eld  sys  em  at  the  close 
cf  the  struggle.  This  cut  the  Central  L'nion  com- 
pany at  Ironton  out  of  a  connection  with  Hunting- 
ton, but  it  at  once  moved  across  the  river  and  estab- 
lished a  long-distance  station  at  Ashland,  u'.ilizing 
the  metallic-circuit  river  span  already  up  between 
Coalgrove  and  that  city. 

The  Union  Telephone  company,  having  purchased 
a  controlling  interest  in  the  Scu±w"estern  Telephone 
compan}-.  will  proceed  at  once  to  make  con- 
nection between  Iowa  towns  in  that  section,  in- 
cluding Platteville.  Lancaster.  Fen^more.  Boscobel. 
Richland  Center.  Lone  Rock.  Spring  Green,  and, 
ill  fact,  all  the  important  points  in  Grant,  La- 
fayette, Richland.  Sauk  and  Dane  counties:  also 
a  line  from  Dubuque  and  Madison.  Poles  are  now 
being  deLvered  along  the  lire  and  crnsnic  ion  work 
will  be  begun  at  once. 


Instruction  for  Telephone  Men. 

A  special  course  of  instruction  tor  telephone  men 
has  been  prepared  by  the  Electrical  Engineer  In- 
stitute, and  it  will  be  given  its  first  tr.al  in  New  Jer- 
sey. A  meeting  of  exchange  managers,  switchboard 
men.  linemen  and  other  employes  of  the  New  York 
and  New  Jersey  Telephone  company,  from  Newark, 
Jersey  City,  Faterson.  Hoboken,  Orange.  Asbury 
Eark,  Morristown  and  other  places  in  northern 
New  Jersey  was  held  at  the  office  of  the  New  York 
and  New  Jersey  company  in  Newark  recently.  Al- 
fred J.  Wolf  and  Hemy  W.  Livingston  represented 
the  Institute  and  Edward  E.  Winters,  formerly  su- 
perintendent of  the  New  York  Light.  Heat  and 
Power  company,  aided  them  at 'the  close  of  the 
meeting  in  en'ering  a  large  number  of  enrcUmen  s 
of  students.  The  Institute  has  been  so  much  appre- 
ciated by  the  officers  of  the  company  that  a  series 
of  technical  lectures  by  eminent  eleclric'ans  is  in 
contemplation,  to  be  given  during  the  coming  win- 
ter in  Brooklyn.  Jersey  City  and  Nev.ark.  The  en- 
rollment of  employes  in  the  courses  of  the  Institute, 
aided  by  these  lectures,  is  intended  to  take  the  place 
cf  a  very  complete  night-schcol  svstem.  which  was. 
until  recently,  in  contemplation  by  the  officers  of 
the  companv.  but  which  has  now  been  aba*^drned 
in  favor  of  the  more  practicable  plan  cf  ccrresp^nd- 
ence  instruction. 


Telephone  Charges  in  Washington. 

[Frjm  the  Washington  corre-poodent  cf  the   Western  Electri- 
cian.] 

A  decision  has  been  rendered  by  Comptroller 
Tracewell  of  the  Treasury  sustaining  the  act  of  June 
30,  1898,  which  declares  it  to  be  unlawful  to  charge 
more  than  $50  per  annum  for  the  use  of  a  telephone 
in  the  District  of  Columbia,  any  previous  agreements 
to  the  contrary  notwithstanding.  This  is  the  out- 
come of  a  question  raised  by  Public  Printer  Palmer 
with  the  Chesapeake  and  Potomac  Telephone  com- 
pany, as  to  the  validity  of  a  contract  made  for  the 
rental  of  a  25-5tation  switchboard  installed  in  the 
Government  Printing  Office. 

In  his  opinion  the  comptroller  said:  'Tn  my 
opinion,  and  I  so  decide,  from  and  after  the  tak- 
ing eftect  of  this  provision  of  law  its  effect  was 
to  abrogate  the  contract  set  out.  for  the  prices  therein 
fixed  are  in  excess  of  those  fixed  bv  the  law  for  the 
use  or  rental  of  a  telephone.  *  *  *  *  I  see  no  reason 
why  the  government  should  not  share  in  the  benefits 
of  the  provisions  of  this  enactment,  as  well  as  the 
private  individuals  of  the  District.  This  telephone 
company,  being  a  corporation,  is  a  crea.ure  of  the 
law,  and  must  obey  the  law.  It  must  furnish  both 
individuals  and  the  government  the  benefit  of  its 
telephone  system,  and  do  this  under  the  rate  of 
charges  fixed  by  law,  or  give  wav  to  others  who 
will." 

The  condition  of  the  telephone  business  in  Wash- 
ington is  unique.  By  act  of  Congress  it  is  "un- 
lr.\yful  for  any  person  or  any  telephone  company 
doing  business  in  Washington  to  charge  or  rece.ve 
more  than  $50  per  annum  for  the  use  of  a  telephone 
on  a  separate  wire;  S40  for  a  telephone,  there  not 
being  more  than  tvro  on  a  wire;  S30  for  each  te.e- 
phcne,  there  being  not  more  than  ihree  on  a  wire, 
and  $25  for  each  telephone,  there  being  four  or  more 
on  the  same  wire.'"  The  telephone  company,  ho.d- 
ing  that  the  law  is  unconstitutional,  refused  to  com- 
ph-  with  its  provisions  when  patrons  endeavored 
to  take  advantage  of  it,  and  the  result  has  been  a 
series  of  suits  in  which  the  local  judges  have  in- 
variably decided  against  the  company,  but  the  latte' 
has  determined  to  carr>-  the  matter  to  a  higher  court, 
and  anj-  injunctions  issued  against  it  are  in  a  meas- 
ure rendered  void.  Those  using  telephones  are  re- 
quired to  give  surety  to  secure  the  company  aga'.nst 
loss  in  the  event  the  Supreme  Court  shall  decide 
the  act  unconstitutional,  and  even  under  the  restric- 
tions of  a  restraining  order  already  issued  by  Justice 
Hagner  a  new  subscriber  would  be  able  to  procure 
the  service  of  a  telephone  for  S50,  but  by  using  its 
privilege  of  appeal,  the  telephone  company  can 
avoid  furnishing  the  ser\-ice  unless  the  proposed 
patron  pays  its  established  rate  of  S125  for  the  use 
of  an  instrument  within  a  distance  of  a  mile  of  the 
central  office  and  the  graduated  scale  of  prices 
adopted  by  the  companj-  and  in  force  long  before 
Congress  enacted  anj-  legislation  upon  the  sub_"ect. 


Independent  Telephony  in  Texas. 

The  independent  telephone  movement  has  ex- 
tended to  Texas,  and  the  people  of  that  state  are 
taking  up  the  subject  in  their  usual  vigorous  man- 
ner. In  Waco  thej'  are  organizing  an  independent 
company  among  the  business  men  of  the  town  who 
have  heretofore  patronized  the  Bell  exchange,  but 
who  are  now  dissatisfied  with  that  company's  meth- 
ods and  service.  A  committee  of  merchants  has 
issued  a  circular  presenting  some  interesting  facts 
upon  the  situation.  According  to  this  statement,  in 
towns  the  size  of  Waco  the  losses  of  the  Bell  com- 
panies have  been  much  heavier  than  was  generally 
realized,  even  by  independent  companies.  An  act- 
ual count  of  such  cities,  it  is  claimed,  eliminating 
small  towns  and  large  cities,  and  taking  ino  con- 
sideration only  such  places  as  average  a  populatior 
approximating  that  of  Waco,  develops  the  following 
facts: 

"That  the  independent  companies  have  more  ihan 
three  times  the  number  of  subscribers  that  the  Beli 
companies  now  have;  that  the  independent  com- 
panies have  considerably  more  than  twice  the  num- 
ber of  subscribers  the  Bell  companies  had  at  the  time 
the  former  began  business;  that  the  Bell  companies 
have  lost  one-third  of  their  subscribers  since  the 
independents  began,  while  the  latter  have  increased 
nearh"  threefold  during  the  same  period:  that  the 
proportion  of  telephones  to  population  in  the  Bell 
exchanges  is  one  to  116.  while  that  of  the  independ- 
ents is  one  to  38;  that  the  rates  charged  by  the 
Bell  exchanges  before  the  independent  exchanges 
began  operations  were  nearly  double  those  adopted 
by  the  latter:  that  the  present  rates  of  the  Bell  com- 
panies are  but  little  more  than  one-fif.h  of  their 
former  rates,  and  considerably  less  than  one  halt 
those  charged  by  the  independents:  that  the  Beli 
companies  have  almost  unversally.  for  the  time  l>l 
ing  adopted  the  polic}-  of  giving  absohi'e  'free  seo-- 
ice'  rather  than  remove  their  telephones  when  so 
ordered:  that  the  independent  companies  have,  with 
two  isolated  exceptions,  maintained  impartially  ihe 
rate  adopted  in  the  beginning;  that  two-thirds  cf  the 
independent  exchanges  have  constructed  extens've 
long-distance  connections,  while  their  average  ase  is 
le.'^s  than  iS  months;  that  the  Bell  companies  have 
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ylmost  invariably  fought  opposition  willi  both  nomi- 
nal rate?  and  absolute  'free  service,'  and  thereby  ob- 
tained all  the  undesirable  patrons  in  the  town  and 
lost  the  desirable  portion:  that  everywhere  the  peo- 
ple, as  a  whole,  have  stood  loyally  by  the  home 
companies  and  thereby  made  them  'independent' 
of  the  actions  of  the  Bell  monopoly." 

This  examination  has  convinced  the  cnimit-ce 
that  a  i)ona  hde  and  permanent  decrease  in  rales  w  1! 
cause  a  corresponding  increase  in  the  use  of  tele- 
phones, as  is  shown  by  the  fact  that  the  honest  re- 
duction of  about  50  per  cent,  made  by  the  indepcnd- 
Lni  companies  from  the  rales  prcviinisly  charged 
by  the  monopoly  exchanges  created  for  the  inde- 
pendents considerably  more  than  double  the  num- 
ber of  patrons  that  the  Bell  companies  had  ever 
before  possessed.  The  committee  has  formulated 
the  following  proposition,  which  is  now  under  con- 
sideration : 

We  want  citizens  lo  eive  their  moral  support  to  this  enterprise 
and  furnish  material  aid.  by  each  subijcribing  fcr  one  share  of 
stock  in  onr  company  of  ihe  par  value  of  S6o.  and  for  one  tele- 
phone each  in  our  exchange  for  a  period  of  five  years,  on  the  fol- 
lowing terms  and  conditions : 

First — Each  purchaser  of  one  share  of  stock  subscribing  to  our 
exchange  to  be  allowed  a  monthly  rebate,  amounting  to  S12  per 
annum,  from  our  regular  rates,  on  telephone  subscription  for  a 
period  of  five  year?. 

Second — Afier  the  expiration  of  five  years  the  company  to  have 
the  option  of  taking  ul'  and  retiring  slock  by  the  payment  there- 
for of  560  in  cash  to  the  holder  thereof,  or  if  deemed  to  the  best 
interest  of  the  company,  to  continue  the  same  arrangenitnts  as  to 
rebate. 

Third— The  payment  for  each  of  said  shares  of  stock  to  be  as 
follows:  Sio  on  commencement  of  the  construction  of  the  sys- 
le.n.  S20  on  the  date  operation  of  the  exchange  is  begun,  Stg  30 
days  after  operation  is  begun,  Si  5  60  day  a  after  operation  is  begun. 

In  coi  sideration  thereof  we  bind  ourselves  to  build  and  to 
furnish  all  the  balance  of  the  money  necessary  to  pay  for  a  first- 
class,  up  to  date,  efficient,  full  metallic  telephone  exchange  un- 
derground within  the  fire  limits,  with  a  capacity  of  1,000  lines, 
full  equipped  with  500  connected  telephones  and  to  maintain  and 
operate  exchange  in  an  efficient  and  practical  manner  for  the 
period  of  five  years. 

No  one  to  be  permittel  to  buy  a  sh^re  of  stock  except  he  also 
at  the  same  time  subscribes  fora  telephone  for  each  share  of 
stock  bought. 

The  minimum  number  of  shares  sold  shall  be  300,  but  the 
maximum  number  shall  mt  be  limited,  each  subscriber  fora 
telephone  being  entitled,  if  he  desires,  to  purchase  one  share  of 
stock  and  thereby  receive  the  rebate  of  of  S13  per  annum  on  his 
telephone  subscription,  but  no  one  not  subscribing  to  one  share 
of  stock  now  shall  be  periniiied  to  purchase  the  stock  at  a  later 
date  and  thereby  receive  the  benefits  of  the  rebate. 

In  the  company's  franchise  provision  is  made  for 
tlie  free  use  of  the  service  by  the  city  and  the  equip- 
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ment  of  fire  stations  with  free  telephones.  An  im- 
portant feature  in  the  franchise,  incorporated  at  the 
request  of  the  promoters  in  order  to  assure  the 
citizens  of  their  good  faith,  is  the  provision  forbid- 
ding the  independent  company  to  increase  its  rates 
tor  service. 

The  movement  in  Waco  is  attracting  attention 
throughout  the  state,  and  it  is  expected  that  other 
cities  will  co-operate  in  a  general  movement  against 
the  Southwestern  Telegraph  and  Telephone  com- 
pany, which  operates  the  Bell  exchanges  in  that 
state.  


New  "Chicago"  Transmitter. 

Telephone  buyers  will  be  interested  to  know  that 
the  Chicago  Telephone  Supply  company  has  re- 
cently brought  out  a  new  solid-back  transmitter 
that  possesses  a  number  of  valuable  features. 

The  "Chicago"  solid-back  transmitter  is  designed 
for  use  on  party  lines  and  toll  systems  where  an 
especially  sensitive  transmitter  is  wanted  that  will 
stand  hard  usage.  It  is  encased  in  a  heavy  brass 
shell,  nickel-plated,  and,  to  quote  Manager  G.  A. 
Briggs'  somewhat  unique  expression,  "You  can 
break  it  with  an  ax.''  This  transmitter,  too,  is  pro- 
vided with  either  a  metal  or  a  carbon  diaphragm, 
large  vibrating  surface  and  small  carbon  or  varying- 
pressure  surface.  This  transmitter,  however,  will 
only  be  fully  appreciated  after  personal  inspection. 

The  Chicago  Telephone  Supply  company  has  met 
with  considerable  success  in  the  introduction  of  its 
various  telephonic  apparatus  throughout  the  United 
States  and  elsewhere,  as  is  evidenced  by  the  fact 
that  a  shipment  was  recently  made  as  far  north  as 
Alaska.  The  success  and  increased  growth  of  the 
company  has  recently  made  it  necessary  to  secure 
new  quarters.  The  company  will  have  a  ground- 
floor  store,  supplemented  by  a  factory  one  story 
above. 


Independent  Telephone  Company  In 
New  York. 

The  People's  Telephone  corporation,  wilh  a  capi- 
tal fif  $5,000,000,  of  which  f2, 000,000  is  to  be  preferred 
stock,  was  incorporated  with  the  secretary  of  state 
at  Albany,  October  I2th.  The  principal  office  of 
the  company  will  be  in  New  York,  and  the  company 
announces  that  it  will  operate  lines  of  telephone  from 
that  city  to  points  within  the  United  Stales  and 
Canada.  The  directors  are  S.  B.  Dutcher,  J.  E. 
Nichols,  E.  S.  A.  de  Lima,  Francis  C.  Tiavers,  Frank 
Brainard,  J.  Fred  Ackerman  and  Darwin  R.  James 
of  New  \ork  cily.  The  preferred  stock  wdl  be 
entitled  to  an  eight  per  cent,  dividend,  which  shall 
be  cumulative  before  any  dividend  on  the  common 
slock  shall  be  declared,  and  the  preferred  stock  is 
subject  to  redemption  by  the  corporation  five  years 
from  the  date  of  issuance  at  :fiio  a  share.  This  cor- 
poration may  acquire  stocks  and  bonds  of  other 
corporations  and  exchange  its  own  stock  and  bonds 
for  the  same. 

The  incorporators  of  the  company  are  S.  Cristy 
Mead,  *  Lee  Kohns,  Ludwig  Nissen,  William  P. 
Wiley,  James  G.  Johnson,  Washington  Winsor. 
Edward  L.  Molineaux,  E.  A.  Cruikshank.  B.  Fischer, 
Milton  Knapp.  Charles  J.  Giliis,  J.  Fred  Ackerman, 
Eugene  11.  Conklin,  Martin  Schrenkeiser.  Jere 
Pangburn,  Jr.,  George  Thompson  and  Alfred  Para- 
dis  of  New  York  city,  and  Frederick  Potter  and 
E.  A.  McAlpin  of  Sing  Sing.  Each  subscribes  for 
$1,200  of  the  stock  of  the  company. 

While  this  new  corporation  expects  to  devote  its 
energies  mainly  to  telephone  service,  the  certificate 
of  incorporation  says  that  a  telegraph  system  may 
also  be  constructed  and  operated  by  the  company. 

A  meeting  of  the  directors  of  the  company  was 
held  in  New  York  on  Thursday  and  the  following- 
named  officers  were  elected:  Darwin  R.  James, 
president;  E.  S.  A.  de  Lima,  vice-president;  Frank 
S.  Gardner,  secretary,  and  Silas  B.  Dutcher,  treas- 
uier.  Mr.  James  is  the  president  of  the  New  York 
Board  of  Trade  and  Transportation,  and  Mr.  Gard- 
ner is  the  secretary  of  the  same  organiza'.ion.  Mr. 
Gardner  said  that  the  idea  of  the  new  company  had 
originated  with  the  Board  of  Trade  and  Transporta- 
tion, which,  for  14  years,  has  been  endeavoring  to 
secure  a  reduction  in  telephone  charges.  The  Leg- 
islature had  been  applied  to  without  effect,  and  the 
Bell  company  had  refused  to  make  the  desired  re- 
ductions, so  that  several  of  the  prominent  members 
of  the  board  had  decided  to  organize  an  independ- 
ent and  competing  telephone  company. 

"The  new  company/'-  said  Mr.  Gardner,  "has  al- 
ready begun  activ'e  operations  and  will  give  its  sub- 
scribers a  first-class  modern  telephone  service  in 
about  one  year  from  date  of  incorporation.  An 
immediate  cut  will  be  made  in  the  unlimited-service 
rate  in  Manhattan  from  $240.  the  present  price,  to 
$100,  the  new  company's  charge,  which  includes 
the  right  of  free  use  of  its  public  pay  stations  for 
100  calls  per  annum  per  subscriber.  The  message- 
service  rates  for  business  places  will  be  cut  from 
$00  for  600  messages  to  $40  for  400  messages. 

"For  larger  numbers  of  messages  on  the  message 
schedule  the  rate  goes  as  low  as  four  cents  per  mes- 
sage. The  residence-message  rate  for  service  on 
private  wires  will  be  $30.  To  families  living  in 
apartment  houses  and  flats  an  unlimited  service  con- 
necting with  all  the  other  subscribers  of  the  com- 
pany will  be  given  for  $1  per  month  on  group  lines. 
The  unlimited  service  for  business  places  in  Brook- 
l3'n  will  be  cut  to  $75  per  year,  the  old  company's 
rate  being  $150." 


Telephony  Abroad. 

Considerable  importance  is  attached  to  the  forma- 
tion of  the  Edison-Gower-Bell  Telephone  Company 
of  Europe,  Limited,  at  London,  with  a  capital  of 
^75,000  in  2s.  6d.  shares,  of  which  113.600  are  pref- 
erence shares.  It  is  proposed  to  enter  into  agree- 
ments with  a  company  of  the  same  name  and  the 
Consolidated  Telephone  Construction  and  Manu- 
facturing Company,  Limited,  to  carry  on  the  busi- 
ness of  a  telephone  and  telegraph  company,  and  to 
construct,  maintain  and  deal  in  telephones,  cables, 
wires,  lines,  electric  machinery,  stations,  exchanges 
and  ofSces.  The  subscribers  include  many  eminent 
and  influential  London  capitalists  and  English  fam- 
ilies, and  it  is  believed  the  new  corporation  will 
prove  a  strong  combination.  The  directors  are 
Sir  Alexander  Armstrong.  K.  C.  B.:  Arthur  H. 
Baker,  Charles  L.  W.  FitzGerald  and  Henry  Grew- 
ing. 

An  English  contemporary  reports  the  proceedings 
of  a  recent  meeting  of  the  Paddington  vestry,  at 
which  a  resolution  was  brough  forward  "that  six 
or  eight  telephone  stations  be  established  at  suitable 
points  within  the  parish  of  Paddington,  with  lines 
converging  to  the  vestry  hall,  for  communication 
with  chiefs  of  each  department  on  parochial  matters 
by  the  staff,  vestrymen,  cr  ratepayers,  free  cf  c'large." 
It  was  argued  that  Paddington  should  thus  lead  the 
way  with  regard  to  the  establishment  of  municipal 
telephones,  and  that  by  setting  up  telephone  stations 
a  great  benefit  would  be  conferred  upon  the  parish. 
The  matter  was  finally  referred  to  the  works  commit- 
tee to  consider  the  costs,  e'.c.  Commenting  upon 
this,  the  English  journal  remarks:  "Surely  this  is 
a  case  where  public-call  otlices  could  be  used  to 
advantage  if  the  vestry  already  subscribed  to  the 
National  Telephone  company."     It    is    evident  that 


Englishmen  of  all  classes  arc  taking  a  keen  in'.crest 
in  the  discussion  of  this  important  sulijcct. 

Telepliony  in  Germany  has  not  made  as  much 
pi  ogress  as  elsewhere,  and  there  arc  numerous  com- 
plaints. At  present,  it  is  said,  discontent  with  the 
single-wire  telephone  system  in  Germany  is  spread- 
ing. A  memorial  has  been  addressed  by  the  Cham- 
bers of  Commerce  cf  Duisburg,  Barmen,  Diissc'dorf, 
Miilheim-on-Ruhr  and  Solingen,  in  ccnjuncti' n  with 
the  northwestern  group  of  the  Society  of  German 
iron  and  Steel  Industries  and  other  societies  to  the 
secretary  to  ihe  Postoffice,  calling  attention  to  ihe 
serious  disturbances  produced  in  the  telephones  by 
the  electric-railway  lir.es  in  this  impor.ant  industrial 
district.  The  gradual  increase  which  is  taking  place 
in  the  number  of  telephone  lines  and  electric  rail- 
ways threatens,  say  the  petitioners,  to  endanger  ihc 
utility  of  the  telephone  if  some  me&ns  arc  not 
adopted  to  prevent  the  disturbances.  A  contem- 
porary remaiks:  "We  should  not  have  been  sur- 
prised if  a  similar  petition  had  been  sent  in  before 
the  electric  railways  had  such  a  marked  effect  on 
the  telephone  lines.  Telephony  in  the  Rhcnish- 
Westphalian  industrial  district  has  been  always  at- 
tended with  difhculties  owing  to  cross-talk,  and,  in 
spite  of  restrictions  put  on  electric  tramways  and 
electric-lighting  mains  by  the  postal  authorites,  it 
will  never  be  properly  efhcient  until  metallic  circuits 
are  adopted.  Possibly  the  unfortunate  Prussian 
telephone  subscriber  has  been  deterred  from  ex- 
pressing his  dissatisfaction  tco  freely  by  fear  of  the 
punishment  enforced  in  Germany  for  the  terrible 
offense  of  beamterbeleidigung.'' 


Litigation  Over  Telephone  Rates. 

Renewal  of  the  fight  against  the  Cumberland  Tele- 
phone and  Telegraph  company  in  the  Chancery 
Court  at  Memphis,  Tenn.,  is  announced,  to  enforce 
an  equal  rate  of  charge  for  telephones  in  the  state  of 
Tennessee  and  for  damages  growing  out  of  al- 
leged illegal  discrimination.  The  rates  made  by  the 
Cumberland  Telephone  and  Telegraph  company 
differ  widel}'  throughout  the  state,  and  the  price  paid 
for  the  use  of  a  telephone  for  one  month  in  one" 
place,  it  is  alleged,  will  be  sufficient  to  pay  the  rent 
on  a  similar  telephone  in  another  place  for  a  year.  In 
comparing  Columbia  and  Brownsville,  the  complain- 
ants say  that  there  is  no  such  difference  in  the  situ.-* 
ations  of  the  citizens  of  Columbia  and  those  of 
Brownsville  as  to  justify  a  higher  charge  in  the 
latter  place  than  the  former,  and  that  while  50  cents 
is  charged  in  Columbia.  $1.50  is  charged  in  Browns- 
ville, notwithstanding  the  obligation  imposed  upon 
it  by  law  to  furnish  all  applicants  without  partiality 
or  discrimination. 


Municipal  Telephony    in    Great  Britain. 

[From  the  London  Electrical  Review.] 

The  municipality  of  Glasgow  has  for  some  time 
past  sought  to  obtain  from  the  postmaster- general 
a  license  to  undertake  telephone-exchange  work. 
Their  efforts  have  hitherto  been  without  avail,  but, 
being  pertinacious,  and  continuing  their  agitation, 
they  have  at  length  been  so  fortunate  as  to  find  that 
the  policy  of  the  political  heads  of  the  department 
and  their  own  wishes  coincide.  As  recorded  in  our 
last  issue,  the  Duke  of  Norfolk  has  decided  to  grant 
a  license,  subject  to  parliamentary  powers  to  act 
under  it  being  obtained  by  the  corporation,  and  sub- 
ject also  to  the  termination  of  the  license  in  1911. 
The  decision  is  of  considerable  importance. 

There  may  be  reasons  why  the  Postoffice  should 
await  the  results  of  one  experiment  before  granting 
other  licenses;  but,  although  Glasgow  has  a  pro- 
gressive local  government,  there  are  other  munici- 
palities who  will  certainly  consider  themselves  as 
much  entitled  to  pioneer  a  new  undertaking,  and 
there  may  even  be  some  who  feel  that  the  success 
pf  municipal  telephones  is  dependent  on  the  experi- 
ment being  tried  in  their  own  particular  locality. 
Under  any  circumstances  it  will  be  difficult  for  the 
postmaster-general  to  discriminate  in  the  granting 
of  licenses,  and  it  may  be  supposed  that  eventually 
all  who  ask  will  receive.  The  first  impulse  of  many 
municipalities  will  probably  be  to  emulate  Glasgow. 
Others  may  give  the  matter  sufficient  consideration 
to  inquire  what  it  is  that  Glasgow  has  acquired. 
Unless  some  changes  are  made  in  the  conditions, 
Glasgow  has  acquired  the  right  ("presuming  Parlia- 
ment permits)  to  incu"-  an  unknown  outlay  in  estab- 
lishing a  business  of  which  it  has  had  no  experience, 
on  terms  which  shall  admit  of  no  profit,  and  for  a 
period  in  which  it  is  impossible  to  recoup  expendi- 
ture. And  this  branch  of  municipal  enterprise  is 
to  be  built  up  in  competition  with  an  existing  busi- 
ness. The  acquisition  of  a  patent  was  once  de- 
scribed as  obtaining  a  right  to  spend  money  in  liti- 
gation. There  was  a  part  of  the  queen's  dominions 
that  was  regarded  as  the  grave  of  political  reputa- 
tions. No  matter  how  successful  a  diplomatist  had 
been  elsewhere,  some  contretemps  always  awaited 
him  in  that  quarter  of  the  world.  We  are  afraid 
that  Glasgow  has  acquired  the  right  to  spend  money 
without  the  possibility  of  adequate  return,  and  that 
its  reputation  for  municipal  management  may  be 
entombed  in  its  telephonic  enterprise.  We  have  so 
often  touched  on  this  subject  that  it  is  not  necessary 
now  to  go  into  details.  There  is  a  general  dissat- 
isfaction with  the  telephone  facilities  at  present  af- 
forded. If  there  were  no  other  way  out.  the  mu- 
nicipal competition  might  be  welcomed;  but  since 
it  is  not  the  best  solution,  and,  on  the  terms  pro- 


234 

posed,  is  certainly  disadvantageous  to  a  municipal- 
itv,  we  can  see  little  good  in  encouraging  the  conflict. 
Still,  ii  the  ratepayers,  with  their  eyes  open,  are 
disposed  to  take  the  risk,  we  can  but  wish  them 
success  in  their  efforts,  and  hope  for  some  unex- 
pected advantage  in  the  end. 


Electrical  Progress  in  England. 

[Prom  the  E  ectncal  Revieiv.  London.; 

Some  few  months  ago  English  electrical  circles 
were  perturbed,  perhaps  even  a  little  inclined  to  be 
angry,  because  a  large  orders  for  electric-railway 
plant  had  gone  to  .\nierica.  Consolation  was  sought 
from  the  fact  that  after  all  we  had  no  experience  of 
three-phase  or  quasi  three-phase  railway  work,  and 
that  our  American  iriends  were  bound  to  secure  at 
least  some  of  the  early  contracts.  A  patriot  may  be 
forgiven  a  feeling  of  uneasiness  when  he  contem- 
plates the  recently  equipped  tramwaylines  even  where 
three-phase  is  not  employed.  Bradford,  the  inost 
recent  addition  to  English  electrical  lines,  is  mainly 
equipped  with  American  plant;  the  important  system 
of  Middlesbrough  and  Stockton  is  American  from 
start  to  finish:  the  new  tramway  at  Cork  will  employ 
American  plant;  and,  more  important  than  all,  the 
e.xtensions  to  the  Leeds  tramways  will  be  carried 
out  with  materials  made  in  America.  We  have  said 
sufficient  to  indicate  that  the  competition  of  the 
United  States  is  very  real,  and  has  to  be  reckoned 
with,  .\dmitting,  however,  that  we  had  much  to 
learn  in  tramwaj'  work,  and  that  our  lesson  must 
be  based  on  American  experience,  it  was  not  gen- 
erall}'  supposed  that  we  could  be  ousted  in  the  sup- 
plying of  lighting  machinery.  But  it  is  apparent 
that  in  the  position  where  we  fondly  considered 
ourselves  impregnable,  we  have  sustained  what  ap- 
pears at  first  sight  to  be  something  like  a  reverse. 
It  is  not  surprising  that  our  American  iriends  should 
have  indulged  in  a  good  deal  of  self-congra-.ulation 
at  being  called  upon  to  supply  extensive  lighting 
plant  to  the  iSIetropolitan  Electric  Supply  company, 
and  they  may  be  permitted  to  enjoy  their  triumph. 
It  will  be  remembered  that  this  plant  was  described 
and  illustrated  in  our  last  issue.  Is  the  tnatte"- 
however.  a  serious  one  from  an  English  point  of 
view?  It  goes  without  saying  that  in  consequence 
of  this  large  order  going  to  America,  there  has  been 
a  considerable  fluttering  in  the  dovecotes  of  English 
contractors:  but  a  closer  investigation  into  some  of 
the  surrounding  circumstances  may  help  to  dissipate 
some  erroneous  conclusions. 

The  Jletropolitan  company  has  been  criticized  by 
some  for  going  out  of  the  country  at  all;  others,  a 
little  more  precise  in  their  complaints,  have  urged 
that  a  mistake  was  made  in  adopting  two-phase 
p-ant.  With  the  first  of  these  criticisms  it  is  un- 
necessary to  deal;  but  the  second  is  a  singularly 
dangerous  one  to  offer,  especially  on  behalf  of  a 
contractor. 

It  might  be  opportune,  though  diverging  for  a 
moment  from  the  main  topic,  to  refer  to  the  position 
of  the  British  manufacturer  abroad.  This  country 
is  possessed  of  a  large  and  honorable  corps  of  con- 
suls, who,  in  the  main,  are  ever  ready  to  further 
British  commerce;  but  if  our  memory-  ser\^es  us  right, 
the  one  weakness  urged  by  consuls  against  English 
manufacturers  is  that  they  are  not  very  ready  to 
meet  the  wishes  of  potential  customers  by  supplying 
exactly  w^hat  they  require.  The  German  and  .-\meri- 
can  manufacturer,  quick  to  appreciate  the  wants  of 
a  community,  will  supply  just  w-hat  is  wanted,  with- 
out stopping  to  inquire  whether  it  is  a  reasonable 
or  a  foolish  demand. 

We  have  cited  this  example,  because  it  appears 
to  us  that  we  are  drifting  in  a  similar  direction  in 
electrical  work.  If  a  man  wants  to  buy  a  continu- 
ous-current machine  for  a  particular  i^urpose,  it  is 
ven,-  littlejise  criticizing  his  action  and'endeavoring 
to  persuade  him  to  buy  an  alternating-current  ma- 
chine. The  case  of  the  Metropolitan  company  is 
an  almost  parallel  instance.  The  technical  advisers 
of  this  company  no  doubt  wanted  certain  plant  for 
a  specific  purpose,  and,  having  made  up  their  minds 
as  to  their  exact  requirements,  they  went  into  the 
market  to  buy.  It  does  not  concern  us  whether  they 
were  right  or  wrong  in  their  ideas:  they  were  bm'ers, 
and  simply  exercised  their  right  of  obtaining  w^hat 
they  w^anted.  In  other  w-ords,  the  Metropolitan 
companj".  in  the  expansion  of  its  system,  required 
two-phase  machinery,  and  to  obtain  it  they  had  to 
go  out  of  the  country.  It  cannot  be  supposed  for 
a  moment  that,  if  it  had  been  possible  to  purchase 
English  t^vo-phase  machinery-,  the  coinpan}-  would 
have  sent  over  the  seas  for  it.  The  action  of  the 
Metropolitan  contpany  implies  no  inferiority-  to 
English  machinery;  the  generators  that  are  made 
in  this  country  will  compare  with  the  best  the  world 
produces;  as  to  engines,  we  need  say  no  more  than 
that  our  strength  to-day  as  a  nation  is  based  on  the 
steam  motor. 

It  must  not  be  forgotten  that,  though  the  Met- 
ropolitan company's  contract  is  an  important  one, 
it  forms  but  a  small  fraction  of  the  electric-lighting 
,  extensions  that  are  in  progress.  From  all  sides  we 
hear  that  English  works  are  full  of  orders,  and  it 
is  an  obvious  fact,  demonstrated  from  week  to  week 
by  our  electric-lighting  notes,  that  contractors  are 
very  generally  behindhand  with  the  machinery-  on 
order.  In  spite,  however,  of  the  general  prosperity 
that  prevails  among  English  electrical  manufac- 
turers, we  think,  in  view  of  future  developments,  it 
would  be  wise  for  them  to  bear  in  mind  the  demand 
that  is  likely  to  arise  for  a  different  class  of  machin- 
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ery  to  which  we  have  been  hitherto  accustomed. 
It  a  customer  makes  up  his  mind  to  use  two  or  three- 
phase  plant,  it  would  be  better  to  supply  it,  than 
to  endeavor  to  convert  him  to  a  continuous  or 
simple  alternating  frame  of  mind.  Not  for  a 
moment  do  w'e  suggest  that  there  is  likely  to  be 
any  immediate  falling  off  in  the  demand  for 
the  special  type  of  plant  that  is  now  being  made 
in  English  workshops,  but  the  different  conditions 
that  may  arise  in  the  development  of  electricity  in 
lighting,  in  tramways  and  general  power  work,  may 
bring  some  modification  in  the  design  of  machin- 
er\-.  It  is  in  anticipating  those  modifications  that 
the  English  contractors  will  best  meet  the  compe.i- 
tion  from  outside.  The  effor.s  of  our  active  Ameri- 
can confreres  are  not  likely  to  be  lessened  by  recent 
successes.  We  must  study  the  reasons  of  their  suc- 
cess and  profit  by  them. 


[Frcm  Electricity,  London. 1 

The  backward  state  of  some  of  our  provincial 
towns  is  well  illustrated  by  the  recent  decision  of 
the  Salisbury  Bumbles  to  reject  the  electric  light 
in  favor  of  gas  for  their  public-lighting  arrangeinents. 
It  is  stubborn  conservatism  of  this  kind  which  is 
causing  us  to  be  "left"  so  completely  in  the  race 
lor  commercial  supremacy  among  the  nations;  and 
Sleepy  Hollows  of  the  Salisbury  type  will  have  much 
to  answer  for  when  the  inevitable  catastrophe  comes 
— as  it  must  come — unless,  they  can  be  galvanized 
somehow  into  wakefulness. 


[From  Electricity.  Lcn  Ion.) 

A  correspondent  of  the  Pall  Mall  Gazette  objects 
to  the  conduct  of  the  experiments  into  electric  trac- 
tion upon  the  underground  railway  being  confided 
to  such  notorious  ignorami  (if  I  may  use  such  a 
word;  as  Sir  J.  Wooli  Barry  and  Mr.  Preece.  "The 
first-named,"  he  states,  "is  an  engineer  who  has 
proved  himself  an  able  bridge-builder;  the  second  is 
well  known  as  connected  with  telegraphy.  But  it 
is  sheer  wickedness  to  employ  either  to  construct 
a  trial  line  for  electric  traction."  These  gentlemen 
can  be  trusted  to  carry  out  any  work  they  undertake 
with  credit,  and,  as  my  contemporary  dryly  observes, 
with  the  moralguilt  of  the  directors  it  has  nothing 
to  do.  It  proceeds,  however,  to  publish  the  follow- 
ing letter,  which  may,  it  considers,  be  allowed  to 
speak  for  itself: 

sir:  It  is  painful  to  contemplate  the  egotistical  ignorance  of 
these  directors  and  engineers.  Surely  the  shareholders  can  take 
proceedings  against  these  people  for  ignorant  waste  of  their 
inonev.  The  comoionest  office  boy  in  .\merica  knows  that  elec- 
tric tnotors.  weigtit  for  weight,  are  almost  double  the  power  of 
steaoa-locomotives,  and  even  the  street  sweepers  know  that  for 
veirs  electric  motors  have  been  drawing  trains  of  40  and  50 
wagons,  each  averaging  30  to  35  tons,  u?  heavy  gradients  where 
s;eain  locomotives  were  failures  and  a  nuisance.  Three  hundred 
pounds  would  have  paid  the  expenses  to  .America,  where  more 
would  have  heeu  learned  in  a  month  than  this  ignorant  waste  of 
perhaps  about  i^iQ-ooo  will  teach  them  in  two  years. 

September  2i"st;  CO.MMON  SENSE. 

Personally.  I  think  that  there  is  much  to  be  said 
in  favor  cf'the  view  taken  in  this  letter.  Why  are 
two  years  to  be  wasted  (to  say  nothing  of  the  £19.000) 
in  experiments  upon  a  problem  which  has  been  al- 
ready solved  in  America?  What  we  require  in  this 
country  is  to  come  abreast  of  the  times,  so  as  to  bj 
in  a  position  to  utilize  fresh  developments  as  they 
arise,  not  to  waste  two  years  in  testing  improved 
methods  of  traction,  about  which  more  advanced 
nations  have  made  up  tlieir  minds  long  since.  Brit- 
ish slowness  and  British  caution  have  served  us  well 
in  their  time,  but  circumstances  are  fast  changing, 
and  if  we  cannot  move  more  quickly,  w-e  shall  have 
to  pay  verj'  heavily  for  our  procrastination. 


CDnstruction   of  an  80-mile  Transmis- 
sion Line. 

An  interesting  account  of  the  construction  of  the 
electrical  power  transmission  line  of  the  Southern 
California  Power  company  recently  appeared  in 
Facts,  a  paper  published  in  Redlands,  Cal.  The  line 
is  a  very  long  one,  and  is  now  nearly  completed. 
Redlands  is  60  miles  east  of  Los  Angeles,  and  when 
the  account  was  written  it  was  e-xpected  that  within 
a  few  days  the  wires  would  be  reaching  out  in  the 
direction  of  Los  Angeles  at  the  rate  of  five  miles  a 
day.  At  the  time  spoken  of,  with  17  men  in  the 
gang,  including  the  foreman,  the  six  strands  of 
wire^were  being  strung  at  the  rate  of  a  mile  and  a 
half  a  day,  or  a  total  of  nine  miles  of  wire  a  day. 
This  was'  the  rate  of  progress  through  the  rough 
country  east  of  Redlands  and  around  the  curves  and 
upon  the  high  poles  in  and  near  Redlands.  After 
reaching  Colton  it  will  be  practically  a  straight 
course  to  Los  Angeles.  When  completed  the  wire 
will  have  been  strung  upon  over  4.000  poles,  about 
120  feet  apart,  or  a  distance  of  80  miles  from  the 
power  house  to  the  place  of  deliver}-  in  Los  .Angeles. 
There  being  six  w-ires  in  the  line,  the  total  is  480 
miles  of  wire.  The  wire  is  No.  i  bare  copper  w-ire 
and  weighs  four  ounces  to  the  foot,  so  the  full  order 
w-as  for  640.000  pounds  of  w-ire.  This  w-ire  cost,  in 
this  large  order,  over  14  cents  a  pound,  the  total 
cost  at  the  factory-  in  the  East  being  $90,000.  This 
is  the  largest  single  order  for  copper  wire  ever  given 
by  one  firm  w-est  of  the  Mississippi  River,  and  was 
.given  to  two  manufacturers,  one  half  being  furnished 
by  the  Washburn  &  Moen  Manufacturing  company 
of  Worcester,  Mass..  and  half  by  the  J.  .\.  Roebling's 
Sons  compan}-  of  Trenton.  N.  J. 

The  poles  are  50  feet  tall  through  Redlands  and 
about  10  feet  less  for  the  rest  of  the  distance.    Upon 
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each  pole  two  arms  or  crossbars  are  placed,  a  short 
one  at  the  top  supporting  two  wires  and  a  larger 
one  about  three  feet  below^  for  carrying  four  wires. 
Upon  these  are  placed  insulators,  specially  made  for 
the  Southern  California  Power  company,  with  dou- 
ble cups  and  extra  large,  in  order  that  there  may 
be  as  little  leakage  as  possible.  These  were  made 
by  the  Imperial  Porcelain  Works  of  Trenton,  X.  J. 
They  cost  60  cents  each  and  the  thimbles  and  pins 
nine  cents  additional,  making  the  cost  per  pole 
for  insulation  and  attaching  the  wires,  including  the 
No.  6  copper  wire  for  fastening  the  large  wire  to  the 
insulators,  nearly  S4.25. 

These  wires  are  to  earn-  5.000  horse  power,  and 
the  wire  loss  is  expected  to  be,  with  such  perfect 
insulation,  but  10  per  cent. 

The  process  of  erecting  the  wires  is  interesting. 
Upon  each  of  two  trucks  are  mounted  three  reels 
of  copper  wire,  one  to  run  either  side  of  the  poles  and 
supply  the  three  strands  of  wire  to  be  supported 
upon  either  side  of  the  poles.  These  reels  each 
contain  about  one  and  a  half  miles  of  w-ire  and  weigh, 
gross,  from  2.350  to  2430  pounds  each.  The  trucks, 
therefore,  each  carry  3V2  tons  when  they  start  with 
the  reels  full. 

The  wires  are  strung  upon  the  ground  for  a  dis- 
tance of  500  to  1,000  feet.  Three  or  four  men  then 
e,-Lch  climb  a  pole  with  a  rope  and  draw  the  wires 
up,  one  at  a  time  in  order,  and  lay  them  in  position 
upon  the  arms  beside  the  insulators.  When  the 
wires  are  thus  placed  for  a  distance  of  about  a  mile — 
less  w-here  there  are  sharp  curves  and  more  where  the 
course  is  straight — steel  cables  are  attached  to  each 
wire,  with  ropes  and  tackles,  and  each  wire  is 
firmly  stretched.  Five  men  then  w-ork  the  tackle, 
one  wire  at  a  time,  "heaving  away"  w-ith  all  their 
strength.  The  tackle  is  so  arranged  that  the  pulling 
pow-er  of  40  men  is  exerted  w-ith  each  pull  by 
the  gang  of  five  men.  While  the  stretching  is  being 
done  men  are  perched  upon  the  tops  of  the  poles, 
about  ten  poles  distant  from  each  other,  or  farther 
in  straight  courses,  to  signal  along  the  line  for  the 
men  to  "heave  away"  until  the  wire  is  sufficiently- 
taut.  When  the  wires  have  thus  been  stretched 
sufficiently  tight  the  tackle  is  left  in  place  while 
this  gang  of  men  goes  on  to  raise  another  section  of 
a  mile  or  so  and  another  gang  follows,  fastening 
the  big  wire  to  the  insulators  with  No.  6  bare 
copper  wire. 

It  is  stated  that  the  power  company  expects  to 
have  the  w-ires  all  up  and  the  machinery-  in  place 
ready  to  deliver  the  "subtle  fluid"  in  Los  .\ngeles 
about  November  1st. 


Why  the    Electro-therapeutic  Associa- 
tion Exists. 

In  the  course  of  an  address  delivered  by  Dr.  C.  R. 
Dickson  of  Toronto,  as  president  of  the  American 
Electro-therapeutic  association,  at  the  recent  meet- 
ing of  that  societ}'  in  Buffalo,  the  follo>ving  passages 
occurred: 

"The  necessit*^  for  the  existence  of  such  an  asso- 
ciation as  ours  has  been  questioned  not  only  here, 
but  elsewhere;  hence  it  may  be  necessary-  to  explain 
cur  position.  It  has  been  asked,  'Why  should  there 
be  such  an  association?'  Electricity  is  only  one  of 
many  tlierapeutic  agents,  and  it  w-ould  be  absurd 
to  have  a  separate  association  to  consider  each  thera- 
peutic agent.  At  first  glance  this  ma}-  seem  a  quite 
rational  question.  Our  colleges  teach  us  how  to 
administer  opium  and  its  various  derivatives;  there- 
fore the  necessit}-  for  an  opium  society  does  not 
exist;  but  do  our  colleges  teach  us  anything  about 
electricity  worthy  of  tlie  subject?  The  answ-er  to 
this  question  is  quite  unnecessary  in  the  presence 
of  the  members  of  our  association.  Anj-one  should 
be  depended  upon  to  prescribe  and  administer  the 
ordinary,  or  even  exlraordinar}',  remedies  to  carry- 
out  any  regulation  form  of  treatment.  But  I,  for 
one.  should  fear  to  trust  myself  to  the  tender  mercies 
of  the  general  practitioner  of  to-day,  did  he,  in  his 
wisdom,  consider  it  necessary  to  use  this  agent,  e'ec- 
tricity%  unless  he  had  paid  some  special  attention 
to  the  mastery  of  it.  The  contention  is  an  absurdit>' 
unworthy  of  .America,  the  vaunted  land  of  progress, 
and  of  Buffalo,  the  electrical  city.  In  m}-  own  be- 
nighted land,  even,  we  are  more  enlightened  than 
that.     This  is  an  age  of  specialism. 

"The  old-time  practitioner,  then  the  physician  and 
surgeon,  seems  passing  away.  Surgery  is  being  di- 
vided and  subdivided,  until  at  one  time  w-e  feared 
that  w-e  were  to  be  confronted  with  an  appendi.x  sur- 
geon. Our  patients  are  reaping  the  benefits  of  all 
this.  Why.  then,  should  we  call  a  hah?  No!  Let 
onw-ard  be  our  cry.  The  time  is  past  w-hen  a  physi- 
cian, the  proud  possessor  of  a  solitary  magneto- 
electrical  machine,  turned  by  a  crank,  considered 
his  armamentarium  electricum  quite  complete.  Ona 
has  but  to  glance  at  our  programme  to  see  to  what 
extent  electricit}-  may  be  used,  and  used  to  advan- 
tage. A  programme  such  as  ours  should  prove  a 
perfect  revelation  to  him  w-ho  has  not  kept  w-ell  up 
to  this  progressive  age.  Could  such  a  programme 
or  one-hundredth  part  of  it  be  intelligently  d'scussed 
in  any  other  existin,g  society  to-day  not  dealing  dis- 
tinctly with  the  subject?  No!  I  greatly  fear  it 
w-ouM  be  a  hidden  bcok,  a  stumbling  block. 

"Electricity  is  an  agent  most  pow-erful  for  w-eil 
or  w-oe.  A  .great  responsibilit}-  rests  upon  our  edu- 
cators, and  the  sooner  the}-  awake  from  their  strange 
lethargy,  the  better  w-ill  it  be  for  our  reputation  as 
an  enlightened,  progressive,  scientific  profession. 
The   commercial   w-orld  has  taken   such   advantage 
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of  the  rapid  strides  of  electricity  as  a  science  with 
fixed  laws  that  we  have  laid  ourselves  open  to  the 
charge  of  neglect.  Let  us  hasten  to  make  amends 
loi  the  past,  and  remove  some  of  the  reproaches 
that  rest  on  this,  the  noblest  profession  in  this  fair 
world. 

"Our  association  was  organized  some  eight  years 
ago,  because  it  was  felt  that  the  subject  of  electro- 
therapeutics could  not  be  discussed  in  any  existing 
society  in  a  scientific  and  practical  manner  without 
controversial  digressions  of  no  value  whatever.  It 
was  felt,  and  felt  strongl}',  that  electricity  had  been 
left  too  long  to  the  charlatan,  the  incompetent  and 
tlie  unscrupulous.  It  was  also  felt  that  we  had  an- 
other foe  of  hardly  less  dangerous  character,  the 
overzealous. 

"To  combat  all  these,  and  cultivate  and  promote 
knowledge  of  electricity  wherever  it  can  be  of  serv- 
ice in  medicine  and  surgery,  is  the  object  of  our 
association.  It  must  be  admitted  that  we  are  setting 
about  this  in  the  most  practical  matmer  possible. 
In  fact,  I  know  of  no  other  association  in  which 
more  practical  or  more  useful  work  is  being  done.  To 
carry  out  this  idea  successfully  we  have  associated 
with  us  other  than  purely  medical  practitioners,  and 
the  association  has  proved  a  most  happy  one,  and 
fruitful  of  nothing  but  good.  Thus  the  electrical 
engineer  and  expert  study  electricity's  laws  and  note 
its  action  upon  inert  matter.  The  biologist  and 
physicist  go  a  step  farther  and  study  these  laws  in 
their  action  upon  living  tissue,  and  their  labors  are 
turned  to  practical  account  by  the  physician  and 
surgeon.  The  curative  and  palliative  powers  of  the 
agent  are  thus  turned  to  account.  * 

"The  clouds  are  breaking  on  our  horizon.  On  my 
side  of  that  imaginary  boundary  line  we  find  increas- 
ing interest  being  manifest,  and  it  gives  me  the  great- 
est satisfaction  to  say  that  my  own  warmest  friends 


engineers  can  do  in  an  emergency  for  which  your 
country  is  unprepared." 

General  Wilson  inclosed  a  letter  sent  March  28lh 
to  a  number  of  officers  of  the  corps  in  charge  of 
submarine-mine  defenses  asking  them  to  organi?e 
volunteer  corps  for  the  operation  of  the  mines. 
These  organizations  were  to  consist  of  about  120 
men  each,  who  were  to  be  patriotic  electricians, 
machinists  and  telegraph  and  telephone  experts,  giv- 
ing their  services  free  of  charge.  These  officers  were 
also  requested  at  that  date  to  find  just  when  they 
could  put  their  hands  on  material  for  equipping 
and  working  the  mines. 


Large  Motor-starting   Box. 

The  picture  shows  a  500  horse  power  500-volt 
starting  box  which  has  been  in  successful  operation 
for  several  months.  This  starting  box  is  provided 
with  the  magnetic  release,  and,  in  addition  to  its 
unusually  large  size,  has  several  interesting  features. 

The  segments  are  all  made  of  hard-rolled  copper 
and  are  interchangeable  and  easily  renewed  without 
disturbing  any  of  the  electrical  connections.  The 
starter  is  provided  with  50  segments,  thereby  en- 
abling the  flow  of  current  to  be  increased  in  quite 
small  increments  and  thus  practically  eliminating 
all  sparking.  Notwithstanding  this  large  number 
of  segments,  no  lead  wires  whatever  are  used,  the 
resistance  being  connected  directly  to  independent 
segments  placed  underneath  the  copper  segments. 

For  the  sake  of  comparison,  a  one-fourth  horse 
power  starting  box  is  shown  resting  on  top  of  the 
500  horse  power  box. 

This  starting  box  is  probably  the  largest  ever 
manufactured,  and  was  built  by  the  Cutler-Hammer 
Manufacturing  company  of  Chicago,  which  has  made 
the  building  of  starting  boxes  a  specialty  for  the 
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in  the  city  of  my  adoption  are  the  men  who  stand  m 
the  front  ranks  of  medicine  and  surgery,  and  electro- 
therapy has  a  recognized  standing,  masrauch  as  spe- 
cial departments  devoted  to  it  are  to  be  found  m 
our  public  hospitals.  I  have  had  the  honor  to  or- 
o-anize  and  now  to  preside  over  four  such  depart- 
ments in  as  many  hospitals;  and  more  mtelligent 
inquiries  are  being  made  by  the  students  of  the 
various  medical  colleges,  all  of  whom  have  access 
to  my  clinics." 

Organization  of  Coast-defense  Work. 

Some  interesting  testimony  was  given  by  General 
John  M  Wilson,  the  chief  engineer  otficer  of  the 
United  States  army,  before  the  commission  which 
is  investigating  the  conduct  of  the  war.  It  was 
shown  that  among  the  purchases  for  harbor  defense 
were  400  miles  of  cable,  150  tons  of  high  explosives, 
I  650  new  torpedo  cases  and  44  searchlights,  twenty- 
eight  harbors  were  mined,  535  mmes  being  planted 
The  expenditures  on  harbor  defense  for  the  penod 
were  $1  661,000.  Intrenching  tools  were  purchased 
and  stored  at  Willetts  Point  sufficient  for  an  army 
of  30,000  men.  a      -i     j 

A  letter,  written  by  General  Wilson  on  April  3d, 
before  the  declaration  of  war,  to  the  officers  ot  the 
corps  of  engineers  in  charge  of  harbor  defense,  di- 
rected them,  in  view  of  the  approaching  emergency, 
to  make  the  best  possible  torpedo  defense  and  m- 
structed  them  how  to  proceed.  "It  is  not,  he  said, 
in  this  letter,  "the  fault  of  the  corps  of  engineers 
that  we  are  not  fully  prepared,  but  it  will  be  its  fault 
and  that  of  each  district  officer  in  case  we  do  not  at 
once  take  advantage  of  the  limited  means  now  at  our 
command.  Use  every  effort  in  this  emergency;  ar- 
range for  boats;  set  up  operating  apparatus  in  case- 
m.ates;  arrange  mooring  anchors;  lay  your  cables 
and  junction  boxes;  prepare  your  compound  plugs; 
get  your  mines  ready;  purchase  what  is  absolutely 
necessary  for  the  mines  you  now  have  that  you 
cannot  procure  at  once  from  Major  Knight;  extem- 
porize temporary  mines;  employ  all  the  help  you 
want;  but  go  ahead  and  show  what  the  corps  of 


last  five  years  and  has  made  an  excellent  reputation 
for  itself  in  its  chosen  field. 


Electric  House  Pump. 

A  neat  and  compact  pumping  outfit  for  house 
tank  and  similar  service  has  recently  been  put  out 
by  Henry  R.  Worthington.  The  pump  is  of  the  type 
which  is  in  use  for  a  great  variety  of  purposes,  but 
is  especially  designed  to  supply  the  reservoir  tanks 
of  high  office  buildings  and  residences,  where  the 
pressure  carried  in  the  city  mains,  insufficient  to 
elevate  water  above  the  lower  stories,  must  be  rein- 
forced by  pump  pressure.  The  motor  is  connected 
to  the  pump  entirely  by  belt,  and,  no  cut  gears  in- 
tervening, the  operation  of  the  pump  is  noiseless. 

The  motor  is  of  a  type  designed  and  manufactured 
by  the  General  Electric  company  to  meet  a  demand 
for  motors  adapted  to  the  direct  application  of  power 
to  small  machines.  It  is  built  in  capacities  of  two 
horse  power,  one  horse  power,  one-half  horse  power 
and  one-eiglith  horse  power.  The  first  three  sizes 
are  wound  for  use  on  115,  230  and  500-volt  circuits, 
the  one-eighth  horse  power  being  wound  for  115 
volts  only.  The  motors  are  light  and  compact,  and 
occupy  veiy  little  floor  space,  while  they  may,  by  a 
single  change  in  the  position  of  the  bearings,  be 
run  in  any  position.  The  magnetic  circuit  is  lami- 
nated, not  of  cast-iron;  the  armature  has  toothed 
laminations,  with  coils  made  up  and  insulated  before 
application.  The  motor  is  mounted  upon  the  base 
of  the  pump,  making  the  combination  one  of  the 
most  compact  on  the  market.  The  motor  is  stopped 
and  started  by  an  automatic  switch,  operated  by 
a  float  on  the  water  in  the  tank.  These  pump  com- 
binations are  built  for  capacities  of-aoo  and  500  gal- 
lons, as  required. 


Equipment    and    Maintenance  of    Elec- 
tric Cars." 
Bv   M,  S.  Hopkins. 
Part  I. 

What  is  the  best  electrical  equipment  to  purchase 
and  how  can  it  be  made  to  render  the  best  service 
at  the  least  cost,  is  a  question  which  daily  confronts 
the  street-railway  manager  and  one  on  which  he 
is  constantly  seeking  advice.  There  can  be  no  an- 
swer which  is  applicable  to  all  street  railways,  and 
no  especial  merit  is  claimed  for  the  views  here  set 
forth  other  than  that  they  are  the  result  of  expe- 
rience and  born  of  repeated  failures  and  successes. 
Car  E^JUip.MENT. 

No  fixed  rule  can  be  laid  down  for  the  selection 
of  equipment,  as  climatic  conditions,  character  of 
traffic,  frequency  of  headway,  conditions  of  roadway, 
municipal  regulations  and  grades  are  all  elements 
which  determine  what  the  equipment  may  or  should 
be. 

Car  Bodies. 

For  years  car  builders  have  attempted  to  devise 
a  car  body  which  would  be  equally  durable  in  both 
summer  and  winter,  but,  judging  from  the  character 
of  equipment  now  in  use  on  the  majoiity  of  roads, 
such  a  car  has  not  yet  been  produced.  The  com- 
bination car  with  movable  parts  is  not  satisfactory 


The  Federal  Court  has  given  the  Chippewa  Val- 
ley Electric  Railway  company  the  right  to  cross 
the  tracks  of  the  Wisconsin  Central  railway  near 
Chippewa  Falls,  Wis.,  terminating  the  crossing  fight 
that  has  been  waged  for  several  weeks. 


LARGE    MOTOR-STARTING    BOX. 

for  winter  use;  it  is  troublesome,  noisy  and  cold, 
and  is  lacking  in  many  of  the  essential  features 
of  the  open  car  for  summer  service.  The  open 
cross-seat  car  of  the  barge  type  with  running  boards 
oil  the  sides  seems  by  far  the  most  desirable  type 
of  car  for  summer  service,  affording  the  largest 
seating  capacity  and  the  best  facilities  for  receiving 
and  discharging  passengers,  which  is  a  great  ad- 
vantage in  city  service.  Considering  all  features, 
the  box  car  with  side  seats,  large  windows,  wide  end 
doors  to  the  side  of  the  center  of  a  roomy  platform 
and  vestibules  closed  on  one  side,  seems  best 
adapted  to  the  average  conditions  of  winter  service. 
While  the  vestibule  type  closed  on  one  side  is 
not  so  convenient  for  the  handling  of  large  crowds, 
yet  the  additional  safety  afforded  on  double-track 
reads  should  receive  full  consideration,  even  at  the 
expense  of  convenience.  In  localities  where  winters 
are  accompanied  with  snowfall  and  freezing  weather, 
the  vestibule  affords  protection  to  passengers,  and 
motormen  and  conductors  are  able  to  render  very 
.  much  more  efficient  service. 

The  long  car  body  seems  to  be  growing  in  favor 
with  the  railway  manager,  due  to  the  comparatively 
small  increase  in  operation,  in  comparison  to  in- 
creased carrying  capacity;  also  it  permits  the  in- 
crease of  headway  or  decrease  in  number  of  cars 
run,  resulting  in  a  large  decrease  in  operating  ex- 
pense per  passenger  carried. 

The  purchaser  of  car  bodies  should  have_  a  clear 
conception  of  the  details  of  car  construction  and 
the  specifications  should  clearly  set  forth  the  es- 
sential feature,  while  minor  details  of  interior  finish 
and  decoration  should  be  left  to  the  manufacturer. 

In  the  construction  of  box-car  bodies,  the  trusses 

I.  Read  before  the  American  Street  Railway  association  at 
Boston,  September,  169S. 
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should  be  as  deep  as  possible,  and  great  care  sbould 
be  taken  to  secure  a  perfectly  rigid  fastening  at  the 
end  of  the  sill,  as  the  slightest  deflection  throws 
an  undue  strain  on  joints  and  framing  of  car  body. 
Where  side  sills  are  plated  on  the  outside  w'lth 
steel,  all  season  cracks  should  be  thoroughly  filled 
with  a  thick  mixture  of  lead  and  oil,  and  the  entire 
surface  given  a  heavy  coating  of  oil  paint  before 
the  plate  is  put  on.  It  is  hardly  necessary  to  say 
that  all  joints  should  be  well  leaded  and  protected 
from  moisture.  A  heavy  steel  roof  rafter  in  one 
piece  should  be  put  in  at  every  post,  and  a  saving 
in  maintenance  will  be  made  by  having  the  platform 
floors  of  oak  or  maple. 

The  trolley  stand  should  be  mounted  on  a  trussed 
support,  which  will  distribute  the  strain  to  the  ends 
of  the  car  as  much  as  possible. 

Ash  seems  to  be  almost  universally  used  in  posts 
and  the  light  framing  of  cars.  This  is  probably 
due  to  the  difficulty  in  securing  the  grade  of  oak 
necessary,  the  lighter  weight  of  the  ash  and  the 
greater  ease  with  which  it  is  worked.  Yet,  in  spite 
of  these  facts,  oak  is  far  preferable,  being  stronger 
and  more  elastic,  and  it  will  give  a  far  longer  life. 


WESTERN  ELECTRICIAN. 

iccommended  tliat  the  papers  in  the  case  be  for- 
warded to  the  district  attorney.  Walsh  was  killed 
by  the  electric  company's  wires  while  repairing  the 
telephone  wire  for  a  friend,  who  had  received  the 
Older  while  on  his  way  for  a  days  outing.  The 
lines  of  the  two  companies  ran  on  the  same  pole, 
and  Walsh  came  in  contact  with  the  electric  com- 
pany's wire.  ]vi.  s. 

Northwestern  Notations. 


Trucks. 

Under  the  average  conditions,  22-foot  closed  car 
01  eight  reversible-sev.  open-car  body  should  be 
the  limit  for  a  single  truck.  Although  there  are 
single  trucks  which  will  carry  a  longer  body  fairly 
well,  the  increase  in  maintenance  will,  in  most  cases, 
warrant  the  use  of  double  trucks.  The  local  con- 
ditions should  govern  the  type  of  double  truck  used, 
the  bolster  lype,  in  most  cases,  being  preferable 
for  long  cars  on  high-speed  suburban  service,  while 
foi  city  service,  where  heavy  grades  and  quick  starts 
demand  maximum  traction,  and  short  curves  make 
it  necessary  for  the  wheel  to  turn  under  the  sill, 
the  bicycle  type  must  necessarily  be  used.  This 
type  of  truck  is  no  longer  an  experiment,  and  while 
it  possibly  requires  more  careful  inspection  and 
adjustment,  very  efficient  service  can  be  secured 
from  it. 

Trucks  should  be  made  up  of  a  small  number  of 
parts;  cast  and  malleable  pieces  should  be  as  light 
as  consistent  with  strength.  Springs  should  be  ar- 
ranged so  as  to  prevent  oscillation,  and  give  an 
easy  riding  car  under  all  conditions  from  no  load 
to  full  load,  and  when  the  style  of  truck  is  of  such 
design  as  to  prevent  the  use  of  an  under  truss,  the 
spring  base  must  be  e.Kceptionally  long  and  end 
springs  so  arranged  as  to  relieve  the  strain  on  the 
car  sills. 

The  brake  mechanism  should  be  so  designed  that 
the  strains  will  be  equally  distributed  on  all  parts 
ihroughout  its  range  of  movement.  Pins  should 
be  of  ample  size  to  provide  for  wear.  The  slider 
method  of  support  for  brake  beam  will  be  found 
more  satisfactory  than  the  loop  support.  The  mini- 
mum amount  of  friction  should  exist  between  brake 
staff  and  shoe  and  release  springs  as  light  as  pos- 
sible. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  October  15. — Apropos  of  the  equip- 
ment of  the  'Third  Avenue  Railroad  company's  sys- 
tem for  electrical  operation,  as  mentioned  in  this 
correspondence  last  week,  the  Sun  of  to-day  prints 
a  Wall-street  rumor  that  the  contracts  for  the  new 
equipment  of  that  company's  lines  have  been  signed 
as  follows:  With  theWestinghouse  company,  amount- 
ing to  about  $4,500,000;  with  the  Johnson  company 
for  about  15,000  tons  of  iio-pound  rails;  with  the 
Pennsylvania  Iron  company  for  about  $3,500,000  of 
castings,  and  with  the  National  Conduit  and  Cable 
company  for  the  subways,  amounting  to  about 
$1,500,000.  However,  John  Beaver,  treasurer  of  the 
Third  Avenue  Railroad  company,  said  last  night 
that  it  was  not  true  that  any  electrical-equipment 
contract  with  the  Westinghouse-Walker  company 
had  been  made  as  yet,  but  that  the  other  three  con- 
tracts mentioned  were  given  out  a  week  or  10  days 
ago  by  President  Elias  of  the  railroad  company. 
Mr.  Beaver  denied  positively  the  report  that  the 
company  intends  to  deal  in  electricity  for  electric- 
lighting  purposes. 

President  Vreeland  of  the  Metropolitan  Street 
Railway  company  said  early  in  the  week  that  be- 
cause of  unexpected  difficulties  which  have  been  en- 
countered by  reason  principally  of  the  obstructions 
caused  by  sewer  and  water  pipes  the  Sixth  and 
Eighth  avenue  lines  would  not  be  completed  before 
December  ist.  Mr.  Vreeland  hopes  to  have  the  Sixth 
avenue  route  open  as  far  as  Canal  street  by  November 
15th,  and  expects  also  that  the  Twenty-third  street 
crosstown  line  will  be  served  by  electric  cars  in  less 
than  a  month.  About  the  approximate  time  when 
the  work  of  laying  the  electric  system  in  Broadway 
will  be  finished,  Mr.  Vreeland  would  make  no  pre- 
diction. The  work,  he  said,  would  certainly  occupy 
the  whole  of  the  winter,  and  probably  the  spring 
also. 

Coroner  Seaver  recently  held  an  inquest  into  the 
death  of  Richard  Walsh  of  Tompkinsville,  Staten 
Island.  Walsh  was  killed  several  weeks  ago  while 
repairing  telephone  wires  at  Cebra  avenue  and  Rich- 
mond turnpike,  in  Tompkinsville.  The  verdict  was 
that  Walsh's  death  was  due  to  the  negligence  of 
the  New  York  and  Staten  Island  Electric  company 
in  not  having  its  wires  properly  insulated,  and  it  was 


Minneapolis,  October  17.— The  Chippewa  Valley 
Electric  tiailway  company  won  its  case  against  tne 
Vvisconsm  Central  Kauway  company  tor  the  right 
to  cross. the  latter's  tracks  near  Chippewa  Ealls,  Wis., 
and  secured  an  order  Irom  the  United  States  court 
authorizing  it  10  put  in  the  crossing,  it  pro- 
ceeded to  put  It  in.  Soon  after  the  Wisconsin  Cen- 
tral section  crew  tore  out  the  crossing,  then  the 
attorney  for  the  electric  company  informed  the  fore- 
man tnat  he  was  in  contempt,  and,  alter  a  little 
investigating,  tne  railroad  company  replaced  the 
crossing. 

A  breaking  belt  tore  off  plaster  in  the  dynamo 
room  ot  the  electric-hght  plant  in  Wadena,  Minn., 
and  made  things  lively  for  a  few  minutes. 

A.  Eant,  tUe  Iowa  Central  agent  at  Albia,  la., 
has  invented  an  automatic  device  for  closing  the 
circuit  of  a  telegraph  instrument.  Wnen  the  oper- 
ator takes  hold  01  tne  key  the  circuit  is  opened,  and 
tne  instant  tne  key  15  released,  the  circuit  closes. 
With  the  aevice  there  is  said  to  be  no  possible  chance 
for  a  break  in  the  current  when  the  instrument  is 
not  in  use. 

the  street-railway  company  of  Omaha  announces 
that  the  (J  street  line  wiil  oe  extended  to  Xnirty- 
sixth  street    for  South  Omaha  service. 

A  rusted-out  boiler  compelled  a  shut-down  of  a 
week  in  the  electric-light  plant  at  Corning,  ia. 

Eocal  capitalists  have  oought  a  controlling  in- 
terest in  the  Tri-city  Railroaa  company,  operating 
street  cars  in  Davenport,  Rock  Island  and  Moiinc. 
The  system  consists  of  41  miles  ol  electric  lines. 
Ihe  company  is  remodeling  and  hxing  its  cars  for 
the  winter   season. 

the  council  of  Moorhead,  Minn.,  has  appointed 
Mr.  Markus  superintendent  of  the  electric-light 
plant  at  a  salary  of  $So  a  month.  He  agrees  to 
do  all  the  work  the  present  superintendent  is  doing, 
and,  m  addition,  do  the  collecting. 

The  electric  lights  for  W"est  Duluth,  Minn.,  will 
hereafter  be  furnished  from  the  power  station  in 
Duluth,  of  the  Commercial  Eight  and  Power  com- 
pany. This  change  is  made  possible  by  the  cutting 
ott  of  so  many  street  lights  111  th^  interest  of  econ- 
omy, making  the  central  power  station  equal  to  the 
additional  work. 

The  street-railway  company  at  Dubuque,  la.,  is 
up  against  a  condition,  and  not  a  theory,  m  the  lace 
that  It  must  pay  an  assessment  of  $3,000  for  paving 
01  lose  its  charter.  Some  time  ago  the  company 
was  anxious  to  get  an  extension  ot  its  charter — so 
anxious  that  it  agreed  to  this  section.  JNow  the 
assessment  of  $3,000  is  due  and  unpaid,  and  the  com- 
pany is  in  financial  straits. 

Ihe  electric-light  plant  and  roller  mills  at  Monte- 
video, Minn.,  have  been  sold  to  the  James  Quirk 
Milling  company  of  Waterville,  Minn.,  for  $13,500. 
The  Quirk  company  \vi\l  operate  the  plant. 

The  Yankton,  S.  D.,  Council  is  looking  into  the 
matter  of  the  cost  of  its  electric-street  lighting,  the 
theory  being  that  the  cit^^  is  paying  too  much. 

The  counterweight  device  for  overcoming  the 
grade  on  the  Selby  avenue  hill  in  St.  Paul  is  work- 
ing very  successfully,  and  the  change  from  cable 
to  electric  power  for  the  Selby  avenue  line  is  a 
giatifying  im.provement. 

W.  S.  Russell  has  been  granted  a  franchise  for  an 
electric-light  plant  in  Glencoe,  Minn.  Work  is  to  be 
begun  at  once. 

A  new  electric-light  plant  is  being  installed  at 
Watertown,  S.  D. 

There  is  talk  of  constructing  an  electric  car  line 
between  West  Union,  la.,  and  Fayette. 

The  General  Electric  company  asks  the  federal 
court  for  a  judgment  to  enforce  a  lien  against  the 
Consolidated  Gas,  Electric  and  Steam  Heating  com- 
pany of  Davenport,  la.,  amounting  to  $3,350.  The 
lien  was  secured  by  four  notes. 

The  Citizens'  Traction  company  of  Oshkosh,  Wis., 
will  investigate  the  charge  of  the  water  company 
that  recent  breaks  in  their  pipes  are  due  to  elec- 
•tiolysis. 

The  Oshkosh,  Algoma  and  Black  Wolf  Railway 
company  has  won  its  crossing  fight  with  the  Chi- 
cago and  Northwestern  Railroad  company.  The 
latter  sought  to  prevent  the  electric  company  from 
making  a  crossing  south  of  Oskosh.  The  electric 
company  secured  the  appointment  of  a  board  of 
appraisement,  but  the  railroad  company  went  to 
the  Supreme  Court  for  a  writ  to  review  the  pro- 
ceedings of  the  lower  court.  The  electric  company 
moved  to  quash  the  writ,  and  the  motion  was 
granted. 

The  Fox  River  Valley  Electric  Railway  company 
is  still  unable  to  come  to  terms  with  the  council 
of  Neenah.  The  company  desires  to  extend  its 
lines  in  order  to  form  an  interurban  line,  while  the 
council  wants  a  branch  line  constructed.  The  coun- 
cil may  compel  the  company  to  equip  the  present 
horse-car  line  with  electricity,  in  accordance  with 
the  terms  of  the  original  franchise.  The  company 
has  taken  steps  to  equip  that  part  of  the  line  which 
may    be    used    in   the   interurban   with   electricity. 
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and  the  city  officials  are  watching  to  see  that  the 
bounds  of  the  old  franchise  are  not  overstepoed  If 
Uie  company  goes  beyond  the  limit,  at  Church 
street,  measures  will  be  taken  to  stop  it 

the  Winona  Railway  and  Light  company  of 
Winona,  Minn.,  has  taken  up  four  blocks  of  track 
owing  to  lack  ot  patronage  and  inability  to  secure 
consent  tor  a  change  of  route  to  a  line  that  would 
be  prohtable. 

1;'^,"  =""""g«m<=nt  has  been  made  wi.h  the  Fox  River 
Valley  Electric  Railway  company  at  Neenah    Wis 
to  run  us  cars  into  that  town,  superseding  the  horse 
cats,     the  councd  has  been  at  outs  with  the  rail- 
way company  for  a  long  time  over  a  franchise 

People  of  lixcelsior,  Minn.,  hope  that  the  proba- 
ble extension  of  the  electric  line  from  St.  Louis  Park 
to  ilopkms  means  that  sooner  or  later  it  will  be 
continued  on  to  their  village,  and  give  them  electric 
communication  with  Minneapolis. 

A  council  committee  at  Winona,  Minn  will  in- 
rSm "  'he  feasibility  of  the   city  doing  its  own 

General  Manager  Herbert  Warren  of  the  Duluth 
Street  Railway  company  at  Duluth,  Minn.,  has  re- 
signed     Pie   will  probably   be   succeeded   by  S    T 
■r?^  t,^'  present  manager  ol  the  Superior  system 
the  Hughes  Electric  company  announces  that  its 

soon  ""  ^'"'^°'  ^'  •^•'  '"'"  "^  "■"""^^  '°'"  operation 
Ihe  Postal  Telegraph  company  is  about  to  ex- 
tend Its  wires  to  Spokane,  Wash.,  and  there  is  con- 
siderable curiosity  as  to  which  point  they  will  come 
Irom.  the  company  has  connections  well  into 
Montana  and  also  has  a  line  paralleling  the  Canadian 
t  acihc  railway  to  the  coast.  It  is  believed  that  a 
short  line  will  be  run  down  from  Rossland  B  C  to 
Spokane.  '      '      ' 

The  State  Board  ol  Equalization  for  Minneso  a 
has  decided  to  allow  the  assessments  of  the  tele- 
graph companies  to  remain  the  same  as  last  year, 
f?^'£  A  '°''  "''=  Western  Union  and  $60,500  for  the 
N(5rth  American.  The  board  had  proposed  a  raise 
but  the  conipanies  protests  effec.ed  a  reconsidera- 
tion. Ihe  board  also  decided  upon  consideration 
not  to  raise  the  assessment  of  the  Twin  City  Rapid 
t  ransit  company  in  Minneapolis  and  St.  Paul  Gov- 
ernor Clough  intervened  in  this  matter  personally 
and  urged  that  the  present  assessment  was  high 
enough.  * 

The  council  committee  on  ways  and  means  of 
Minneapolis  is  said  to  be  determined  to  force  a  re- 
duction in  the  price  for  street  lighting  from  the 
Alinneapohs  General  Electric  company.  If  the  com- 
pany refuses  the  committee  will  recommend  that  the 
resolution  before  the  council,  to  submit  the  matter 
ot  a  municipal  electric  plant  to  popular  vote  be 
passed.  ' 

T.  C.  Libbey  has  shut  down  his  electric-light  plant 
at  Britton,  S.  D.  He  may  sink  an  artesian  well  to 
secure  power. 

„  '^he  Stevens  Point  Lighting  company  of  Stevens 
loint.  Wis.,  has  gone  into  the  hands  of  V.  P.  At- 
well    as  receiver. 

The  Cushman  company  of  Waterloo,  la.  levied 
on  a  street  car  of  the  Waterloo  and  Cedar  Falls 
r^PJ.  o"?"^"  company,  to  recover  on  a  judgment 
for  $95.86.  * 

The  Beloit  (Wis.)  Electric  Light  company  re- 
cently gave  a  reception  and  ball  in  its  new  power 
station,  as  a  house-warming.  The  company  has 
spent  $40,000  in  improvements  this  year.  C. 


Detroit,  Mich. 


Detroit, 


October  17.— A  strike  upon  all  the 
street-railway  lines  in  the  city  was  narrowly 
averted  by  Mayor  Maybury  a  few  days  ago 
it  appears  from  the  annual  reports  of  the 
street-railway  company  that  the  three-cent  lines 
here  have  been  a  losing  venture.  At  least  the  stock- 
holders claim  that  they  are  not  receiving  a  fair  re- 
turn on  their  investments.  When  the  yearly  agree- 
ment between  the  company  and  the  Street  Railway 
Jimployes  association  came  up  for  arrangement  the 
last  time  the  company  proposed  that  on  the  three- 
cent  lines  the  wages  should  be  cut  from  21  to  lo 
cents  an  hour.  This  the  men  would  not  agree  to 
and  it  was  only  by  the  mayor's  efforts  with  those 
in  control  of  the  stock  that  the  company  was  influ- 
enced to  recede  from  its  position.  Since  then  the 
agreement  has  been  signed  and  the  company  will  try 
to  cut  the  expense  in  other  directions. 

The  Postal  Telegraph  company  has  a  small  dis- 
pute with  the  Michigan  Land  company,  over  the 
stringing  of  wires  and  poles  on  the  company's  land 
It  will  be  settled  in  court  at  this  term  of  the  Wayne 
Circuit    Court. 

The  Western  Union  has  finished  laying  all  con- 
duits within  the  halt-mile  circle,  and  before  the  first 
of  the  year  all  its  wires  will  be  underground. 

The  recent  fire  in  the  Michigan  Electric  company's 
establishment  caused  a  beautiful  electrical  display 
in  the  alley.  The  Western  Union  Telegraph  com- 
pany occupies  a  building  just  to  the  right  of  the  fire, 
across  the  alley,  and  several  hundred  wires  and 
cables  led  past  the  store.  When  the  firemen  cut 
the  wires  they  fell  in  among  one  another,  and  sheets 
of  flame  lighted  up  the  alley  through  the  dense 
smoke.  The  Michigan  Electric  company  has  a 
corps  of  men  already  at  work,  and  will  soon  have 
a  new  and  complete  electrical  plant  installed  in  its 
old  building.  q 
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Canadian  Intelligence. 

Ottawa,  October  15. — The  city  engineer  of  To- 
ronto, Ont.,  lias  refused  to  draw  specifications  for 
a  6,000  liorse  power  municipal  power  plant,  as  or- 
dered by  the  City  Council,  and  has  recommended 
that  $1,000  be  appropriated  to  secure  the  services  of 
an  expert  consulting  electrical  engineer,  who  shall 
prepare  the  specifications. 

It  is  reported  that  the  Fredericton  Electric  Power 
company  of  Fredericton,  N.  B.,  is  negotiating  for 
property  upon  which  to  build  a  new  power  house. 

A  scheme  is  on  foot  in  the  county  of  Halifax, 
Nova  Scotia,  to  construct  an  electric  railway  from 
the  town  of  Waverly  to  the  city  of  Dartmouth,  and 
from  that  point  to  Musquodoboit  Harbor. 

George  T.  Simpson,  electrician  of  Hamilton,  Ont., 
is  under  arrest  for  stealing  electricity  from  the 
Electrical  Power  and  Manufacturing  company  of 
that  city.  It  is  charged  that  Mr.  Simpson  unlaw- 
fully consumed  electricity  belonging  to  the  company, 
and  that  he  also  destroyed  and  removed  electric 
wires  which  were  the  property  of  the  company. 

The  first  meeting  of  the  directors  of  the  Metropoli- 
tan Electric  Light  company  of  Ottawa  was  held 
a  few  days  ago  and  the  company's  application  for 
incorporation  appears  in  the  Canada  Gazette. 
As  soon  as  the  charter  is  secured,  operations  will 
be  commenced  in  the  construction  of  the  plant,  and 
the  intention  is  to  be  in  a  position  to  furnish  light 
within  six  months. 

The  city  of  Toronto,  Ont.,  wants  bids  by  Wednes- 
day, November  gth,  for  the  supply  of  a  complete 
electric-lighting  plant,  or  for  the  various  portions 
of  the  work,  namely,  engine  equipment,  counter- 
shaft and  pulleys,  belting,  boilers,  feed  pumps,  and 
condensers,  water  and  steam  piping,  economizers, 
dynamos  and  station  electrical  apparatus,  arc  lamps, 
mast  arms  and  lamp  attachments,  poles  and  overhead 
circuits,  conduits  and  cables. 

Mr.  E.  C.  Jenison  is  promoting  a  scheme  to  build 
a  water-power  canal  from  above  the  Ecarte  Falls, 
on  the  Kaministiquia  River,  to  the  boundary  of  Port 
Arthur,  where  an  immense  storage  reservoir  will 
be  built.  The  intention  is  to  supply  electric  light 
and  power  to  Port  Arthiir,  Fort  William  and  other 
towns  in  the  vicinity.  The  immediate  expenditure 
on  the  canal  would  be  about  $1,000,000.  The  town  of 
Port  Arthur  has  made  arrangements  for  the  supply 
of  560  electric  horse  power  and  500,000,000  gallons 
of  water  per  annum  from  the  power  canal.  The  con- 
tract is  to  be  submitted  to  the  taxpayers  for  their 
approval  at  once,  and  Mr.  Jenison  agrees  to  have 
the  works  completed  within  three  years. 

A  United  States  company,  which  is  going  to  de- 
\elop  the  water  power  in  the  Jacques  Cartier  River. 
in  the  province  of  Quebec,  for  electric-light  and 
power  purposes,  for  Quebec  city,  in  opposition  to 
the  Montmorency  company,  has  now  acquired  the 
chartered  rights,  for  the  city  of  Quebec,  of  the 
Standard  Light  and  Power  company  of  Montreal. 
The  American  company  has  a  capital  of  $500. oco 
and  its  president  is  Emerson  McMillin  of  New 
York.  ! 

The  Niagara  Central  railway  has  been  bought  by 
Haines  Brothers  of  New  York.  The  road  will  be 
converted  into  an  electric  road,  and  it  is  said  there 
will  be  a  40-minute  service  between  St.  Catherines 
and  Niagara  Falls.  The  trestlework  at  Merritton, 
Ont.,  and  Thorold  will  be  done  away  with,  and  the 
road  run  on  the  ground,  the  motor  cars  being  able 
to  overcome  grades  which  the  steam  cars  could  not. 
The  plans  also  include  the  extension  of  the  road. 

The  W^est  Kootenay  Power  and  Light  company, 
which  is  building  a  parallel  line  of  wires  between 
Rossland.  B.  C,  and  the  generating  plant  at  Ben- 
nington Falls,  has  the  right-of-way  cut  and  poles 
on  the  ground  for  most  of  the  distance.  The  right- 
of-way  has  been  cut  clear  of  everything  for  a  width 
of  100  feet,  and  all  the  tall  trees  outside  of  that  area, 
which,  if  they  fell,  would  injure  the  line,  have  also 
been  cut  down.  The  insulators  will  be  housed  so 
as  to  keep  out  the  snow  in  winter.  The  idea  in  con- 
structing the  second  line  is  that  if  one  line  goes 
down  the  other  can  be  made  use  of,  and  interruption 
of  the  service  prevented. 

A  decisive  step  has  been  taken  in  the  devolopment 
of  the  power  at  Shawinigan  Falls  on  the  St.  Maurice 
River,  in  the  province  of  Quebec.  Although  little 
has  been  made  public  in  regard  to  the  plans  of  the 
Shawinigan  company,  the  work  is  being  pushed 
forward  as  rapidly  as  possible.  The  company's  engi- 
neers have  for  months  been  preparing  plans  for  what 
eventually  will  be  the  greatest  power  development 
in  Canada.  Last  week  the  company  awarded  to 
Messrs.  Barry,  Ross  &  McRae,  of  Niagara,  contracts 
to  cover  the  canal,  power  house,  etc.,  for  a  plant  of 
30,000  horse  power.  The  company's  plans,  however, 
cover  several  times  that  amount  of  power.  It  is 
proposed  to  convey  electric  power  to  Three  Rivers. 
20  miles  distant,  and  other  points  within  reach  of  the 
falls.  The  company  will  spend  $1,000,000  at  present. 
:      ,  :  W. 


PERSONAL. 

Professor  F.  B.  Crocker  of  Columbia  Uni- 
versity and  the  Crocker-Wheeler  Electric  company 
has  left  New  York  for  the  Pacific  coast,  whence  he 
will  start  on  a  tour  around  the  world,  partly  on 
business  and  partly  for  recreation.  Professor 
Crocker  is  enjoying  a  year's  leave  of  absence  from 
the  university. 

William  A.  Smith  of  Liverpool  returned  to  Eng- 
land last  week  after  a  stay  of  several  days  in  Chicago. 


During  his  visit  he  was  in  close  consultation  with 
the  managers  of  enterprises  in  which  English  cap- 
ital is  largely  interested.  Mr.  Smith  is  a  director  in 
the  National  Telephone  company  of  England,  and 
made  an  inspection  of  the  property  of  the  Chicago 
Telephone  company  during  his  visit. 


ELECTRIC  LIGHTING. 

The  time  for  opening  proposals  for  the  installa- 
tion of  an  electric-light  and  power  plant  at  the 
United  States  naval  station  at  Puget  .Sound,  Brem- 
erton, Wash.,  has  been  postponed  from  October  15 
to  October  29,  1898,  by  order  of  the  chief  of  the 
Bureau  of  Yards  and  Docks  of  the  Navy  Depart- 
ment, Washington,  D.  C.  Intending  bidders  de- 
siring to  bid  on  this  contract  may  obtain  full  par- 
ticulars by  addressing  the  above-named  officer.  The 
sum  of  $9,800  is  available  for  this  work. 


ELECTRIC  RAILWAYS. 

The  street  cars  of  Chicago  are  now  equipped,  or 
being, fitted,  with  fenders. 

A  double-track  electric  railway  is  planned  to  con- 
nect the  central  portion  of  Stockton,  Cal.,  with  the 
racetrack  and  the  projected  park  on  the  Calveras 
River. 

Recently  a  force  of  workmen  at  Oakland,  Cal., 
has  been  clearing  the  right-of-way  which  the  Sou'.h- 
crn  Pacific  Railway  company  secured  about  two 
years  ago  for  an  electric  railway  from  Twenty-third 
avenue  to  Laundry  Farm,  and  it  is  believed  that 
work  on  construction  of  the  road  is  to  be  commenced 
at  once. 

The  September  report  of  the  receiver  of  the  Chi- 
cago Metropolitan  Elevated  shows  the  daily  average 
traffic  of  that  road  last  month  to  have  been  60,455 
passengers.  This  is  an  increase  of  2,914  as  com- 
Ijared  with  the  preceding  month.  The  loop  rental 
for  the  month  amounted  to  $11,120  against  $11, in 
in  August. 

The  Trieste  (Austria)  Tramway  company  has  re- 
ceived from  the  authorities  of  the  city  of  Trieste 
permission  for  the  introduction  of  electric  power  on 
the  company's  lines;  also  a  concession  has  been  ob- 
tained for  live  kilometers  of  new  line.  At  present 
the  proposition  is  before  the  minister  of  railroads, 
and  the  company  hopes  to  begin  the  work  soon. 


TELEGRAPH. 


According  to  the  daily  papers,  Mr.  Mohun,  an 
American,  has  just  left  Brussels,  accompanied  by 
five  trained  electricians,  to  extend  the  telegraph  in 
the  Congo  country  from  its  present  terminus  at 
Stanley  Pool  to  Stanley  Falls,  and  thence  in  two 
different  directions  to  Lake  Tanganyika,  on  the 
one  side,  and  to  Redjaf,  on  the  Nile,  on  the  other. 
The  work  is  to  cost  about  $500,000,  and  it  is  ex- 
pected that  it  will  be  completed  in  1900. 


ELECTRICAL  SECURITIES. 

The  Nashyille  Street  Railway  company  of  Nash- 
ville, Tenn.,  has  called  for  redemption  the  $149,400 
bonds  of  the  McGavock  and  Mount  Vernon  Horse 
Railroad  companj\  and  these  bonds  will  be  paid 
at  par  at  the  First  National  Bank  of  Nashville.  An 
equal  amount  of  Nashville  Street  Railway  five  per 
cent,  bonds  has  been  issued,  raising  the  outstanding 
issue  to  $633,400. 

The  Bridgepoit  Traction  company  reports  gross 
earnings  for  September  of  $32,987,  an  increase  of 
$4,479,  as  compared  with  the  same  month  of  last 
year,  and  net  .$:;7,i2i,  an  increase  of  $1,705.  For 
the  three  inontlis  ended  September  30th  the  gross 
earnings  were  $108,214,  an  increase  of  $15,332,  as 
compared  with  the  corresponding  period  of  last 
year,  and  net  .'t, 7,104,  an  increase  of  $7,395. 


PUBLICATIONS. 


The  Farr  Telephone  and  Construction  Supply 
company  of  Chicago  has  just  issued  a  new  monthly 
bulletin  which  gives  much  information  to  telephone 
users.  Many  new  products  are  illustrated  in  this 
bulletin,  and  readers  of  the  Western  Electrician  in- 
terested in  telephone  work  will  do  well  to  write 
for  a  copy  of  the  bulletin. 

The  new  catalogue  of  the  Lombard  Water-wheel 
Governor  company  of  Boston  gives  a  general  de- 
scription of  the  governor  for  water-wheel  regula- 
tion which  is  manufactured  by  the  company,  with 
data  obtained  from  actual  practice.  Testiinonials 
show  the  value  of  the  governor  in  regulating  the 
speed  of  water-wheels  used  for  driving  electrical 
generators  and  for  other  purposes.  It  is  claimed 
that  the  Lombard  governors  rank  with  the  highest 
grade  of  machinery  "made  in  any  country  for  any 
purpose." 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  is  just  issuing  a  new  and  complete 
house-goods  catalogue.  No.  18A,  which  will  be 
ready  for  distribution  in  about  10  day.s.  This  com- 
pany has,  it  thinks,  many  flattering  inducements  to 
offer  in  the  house-goods  line,  and  it  is  its  constant 
aim  to  keep  pace  with  the  times.  The  Western 
Electrical  Supply  company,  upon  receipt  of  address, 
will  take  pleasure  in  sending  a  copy  of  the  book. 


as  soon  as  it  is  issued,  to  anyone  interested  in  elec- 
trical house  goods. 

Steel  casting  are  used  by  many  builders  of  electri- 
cal machinery  for  motor  and  generator  frames, 
gears,  etc.  The  American  Steel  Casting  company 
of  Thurlow,  Pa.,  claims  to  have  the  largest  and 
best  equipped  plants  in  the  United  States  for  the 
manufacture  of  steel  castings  of  all  descriptions. 
It  issues  an  attractively  illustrated  catalogue. 

Active  missionary  work  in  the  field  of  domestic 
illumination  is  still  necessary  to  retain  and  broaden 
the  field  for .  the  use  of  the  electric  lamp.  The 
incandescent  gas  mantle  became  undoubtedly  popu- 
lar immediately  after  its  introduction,  and  not  until 
the  public  had  purchased  its  experience  was  it  willing 
again  to  listen  to  exact  information  regarding  the 
real  significance  of  the  mantle.  The  General  Electric 
company  has  done  much  to  give  accurate  informa- 
tion to  the  public,  expending  considerable  sums  of 
money  in  test  and  experiment  and  publishing  the 
results  at  its  own  expense.  It  has  just  issued  a 
dainty  pamphlet  on  the  "Depreciation  of  Candle 
Power  of  Welsbach  Mantles,"  giving  the  result  of 
interesting  tests  made  both  in  mantles  and  electric 
n'.candescent  lamps.  It  contains  information  of  use 
to  every  electric-light  station  manager,  as  well  as 
to  the  general  public,  and  will  be  sent  by  the  Gen- 
eral Electric  company  to  anyone  interested,  on  ap- 
plication. 

MISCELLANEOUS. 

Monterey,  the  most  prosperous  city  in  Mexico, 
has  a  population  of  73,000  people.  It  is  lighted 
throughout  with  electricity  and  is  well  equipped 
with  telegraph  and  telephone  service  and  has  good 
street-car  lines. 

The  War  Department,  through  the  Signal  Office 
has  asked  for  sealed  proposals  for  furnishing  the 
Signal  Service  with  50  miles  of  stranded  wire,  naked, 
seven-ply:  5°  miles  stranded  wire,  insulated  and 
braided,  seven-ply;  350  miles  No.  9  galvanized  iron 
wire;  300  miles  No.  14  galvanized  iron  wire;  3,000 
double-petticoated  porcelain  insulators. 

By  direction  of  the  paymaster-general  of  the 
navy,  the  opening  of  proposals  for  furnishing  the 
Norfolk,  Va.,  navy  yard  with  one  electric  traveling 
crane,  was  postponed  from  October  i8th  to  Oc  ober 
29th.  Contractors  desiring  to  bid  on  this  work  can 
obtain  full  particulars  by  addressing  the  Bureau  of 
Supplies  and  Accounts,  Navy  Department,  Wash- 
ington, D.  C. 


TRADE  NEWS. 


The  Columbia  Incandescent  Lamp  company  of 
St.  Louis  has  completed  its  improvements  and  in- 
ci  eased  its  output  about  25  per  cent.,  in  order  to 
keep  up  with  the  large  demand.  Owing  to  the 
increased  output,  the  company  has  been  compelled 
to  operate  the  factory  at  night. 

M.  I.  Vought,  the  well-known  electrician,  located 
at  La  Crosse,  Wis.,  states  that  he  has  secured  the 
contract  for  the  electrical  work  in  the  new  Epis- 
copal Church  in  that  city.  Armorite  conduit  is  to 
be  used,  and  Mr.  Vought  says  that  this  will  be  the 
first  installation  of  this  kind  in  that  part  of  the  North- 
west. 

At  the  annual  meeting  of  the  stockholders  of  the 
Electric  Third-rail  and  Signal  company,  in  St. 
Louis,  the  following-named  directors  were  elected: 
D.  Wishart,  B.  Eiseman,  S.  L.  Swarts,  A.  M.  Sulli- 
van of  St.  Louis,  and  P.  J.  McNamara  of  Fort  Smith, 
Ark.  The  board  of  directors  organized  by  electing 
D.  Wishart  president,  S.  L.  Swarts  vice-president 
and  B.  Eiseman  secretary  and  treasurer.  Negotia- 
tions are  pending  whereby  the  protected  electric 
third-rail  and  signal  system  of  the  company  will 
•be  introduced  0:1  a  prominent  steam  railroad,  to 
demonstrate  the  practicability  and  effectiveness  of 
handling  suburban  passenger  traffic  by  electricity 
on  the  track  of  the  steam  roads  without  interference 
in  the  operation  of  steam  trains  on  the  same  track. 


BUSINESS. 


One  advantage  claimed  for  the  Jandus  enclosed 
alternating-current  arc  lamp  is  noiseless  mechanism. 
This  lamp  is  also  provided  with  a  reflector  which 
increases  the  illumination  and  decreases  the  heat 
transmitted  to  the  mechanism  from  the  arc.  "The 
Chicago  office  of  the  company  manufacturing  this 
lamp  is  at  753  Monadnock  building.  A  catalogue 
is  sent  for  the  asking. 

The  Berlin  Iron  Bridge  company.  East  Berlin 
Conn.,  is  erecting  the  extension  of  the  foundry  for 
the  Benjamin  Atha  &  Illingwortli  company  at 
Harrison,  N.  J.  This  extension  is  51  feet  wide  and 
152  feet  long.  The  framework  is  of  steel  through- 
out. The  sides  are  covered  with  corrugated  iron 
on  steel  purlins,  and  are  arranged  for  suitable  doors 
and  windows.  The  side  columns  support  a  30-ton 
electric  crane,  having  a  span  of  46  feet.  The  roof 
construction  is  of  steel  trusses  and  purlins  arranged 
wath  openings   in  the  roof  for  skylights. 

The  Mica  Insulator  company  of  New  York,  Chi- 
cago and  London,  manufacturer  of  Micanite  mate- 
rials for  high-grade  insulation,  reports  a  gratifying 
demand  for  its  commutator  rings.     It  makes  a  spe- 
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cialty  of  manufacturing  molded  insulation  and  is 
now  turning  out,  for  some  of  the  large  manufac- 
turers of  electrical  machinery,  molded  rings  all  in 
one  piece.  This  pattern  of  ring  is  the  most  difEcult 
installation  to  manufacture.  But  the  ring,  as  it 
comes  from  the  machinery  of  this  company,  is  said 
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to  be  as  perfect  as  a  stamped  piece  of  steelware,  and 
has  the  same  metallic  ring.  Another  form  of  insula- 
tion of  which  this  company  has  made  a  specialty  is 
the  armature  trough  or  slot,  which  is  now  in  use 
by  many  of  the  manufacturers  of  motors  for  crane 
work  and  by  those  who  require  a  heavy  insulation 
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which  will  stand  at  very  high  voltage.  While  this 
form  of  insulation  is  a  trifle  more  expensive  than 
the  common  red  paper  and  mica,  yet  those  concerns 
who  manufacture  machinery  which  receives  such 
rough  usage  liave  found  it  necessary  to  get  the  best 
possible  insulation  for  their  armatures. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


612,009.  Process  of  and  Apparatus  for  Electrolyz- 
ing  Sea-water.  Giovanni  B.  Baldo,  Trieste, 
Austria-Hungary.  Application  filed  October  5, 
1896.  Patented  in  England  March  6,  1896;  in 
Austria  April  6,  1896,  and  in  Belgium  July  15, 
1896. 

The  process  described  of  electrolyzing  sea-water  con- 
sists in  decomposing  two  bodies  of  the  same,  at  the  anode 
and  cathode  respectively,  in  presence  of  a  body  of  fresb 
water  on  the  opposite  side  of  the  cathode  to  the  sea- 
vpater.  such  bodies  of  sea  and  fresh  water  being  separated 
as  against  circulation,  but  not  against  the  action  of  the 
current,  precipitating  magnesium  and  calcium  hydrates  at 
the  cathode,  while  the  sodium  produced  at  the  cathode  is 
oxidized  by  the  fresh  water  forming  caustic  soda  therein. 

612.015.  Lightning  Arrester.  Cummings  C.  Ches- 
ney,  Pittsfield,  Mass.  Application  filed  January 
15.  189S. 

When  aUeroating  currents  are  employed  the  arrester  is 
combined  with  a  coil  where  in  different  portions  which 
are  in  inductive  relation  to  each  other  the  alternating 
current  flows  in  opposite  directions,  the  coil  being  in 
series  with  the  line  and  the  apparatus  to  be  protected  at  a 
point  between  the  lightning  arrester  circuit  and  the  ap- 
paratus. 
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012,038.  Electric  Switch.  Gerald  W.  Hart,  Hart- 
ford, Conn.     Application  filed  October  23,  1896. 

An  eleirtric  switch  consisting  of  a  base  of  insulating 
material,  contacts  mounted  thereon  and  operating  me- 
chanism having  a  switch  plate  in  operative  relation  to 
the  contacts,  the  base  being  cup-shaped  and  having  in  its 
outer  walls  open  grooves  leading  from  the  bottom  of  the 
base  to  the  contacts. 

612,049.  Arc-lamp  Globe.  Henry  G.  Mills,  Mil- 
waukee, Wis.     Application  filed  May  10,  1897. 

A  globe  for  lamps  comprising  a  globe  proper  having 
upper  and  lower  open  ends,  and  an  annular  pendant  flange 
at  the  lower  end  of  the  globe,  and  a  plurality  of  horizont- 
ally arranged  lenses  below  the  horizontal  center  of  the 
globe  and  formed  integral  with  the  globe  proper  and 
the  annular  flange  and  arranged  concentrically  about  the 
latter  in  a  horizontal  plane  with  their  optical  axes  dis- 
posed veriically. 

612.062.  Trolley  Arm.  Benjamin  R.  Shopp,  Jr., 
Jersey  City,  N.  J.  Application  filed  March  15, 
1894, 

This  combination  includes  a  trolley  wheel  consisting  of 
an  elongated  roller  and  inclined  guides  located  at  each 
side  of  the  trolley  arm  and  inclining  in  direction  of  the 
length  of  the  roller,  the  guides  leading  to  the  upper  sur- 
face of  the  roller  at  the  ends  thereof,  whereby  the  wire  at 
a  crossing  will  be  taken  up  by  the  trolley  at  one  side 
thereof  and  discharged  from  the  trolley  at  the  opposite 
side. 

612.063.  Switching  Mechanism.  George  W.  Single- 
ton, Syracuse,  N.  Y.  Application  filed  January 
iS,  1897.     Renewed  March  5,  189S. 

A  tract  is  provided  with  a  frog  having  a  movable  switch 
point,  electrically  operated  means  for  actuating  the  switch 
point,  a  vehicle  movable  along  the  track  and  provided 
with  an  electric  switch  for  controlling  ihe  operation  of 
the  electrically  operated  means,  connections  between  the 
electric  switch  and  the  electrically  operated  means,  and  a 
signal  connected  in  shunt  to  the  circuit  between  the  elec- 
tric switch  and  the  electrically  operated  means  for  indi- 
cating the  poteniial  of  the  electric  current  for  actuating 
the  electrically  operated  means. 

612, c68.  Electric  Railway.  Frederick  D.  Sweet, 
Elyria,  Ohio.  Application  filed  November  22, 
1897. 

Stationary  contact  boxes  are  arranged  along  the  track 
and  have  smooth  upper  surfaces,  combined  with  a  brusli 
formed  from  a  number  cf  loosely  swinging  plates  pivoted 
at  their  upper  ends  which  extend  at  right  angles  to  the 
forward  movement  of  the  car.  and  which  form  friciional 
contact  with  the  tops  of  the  boxes. 

612.122.  Electrical  Converter.  Ferdinand  Schwedt- 
mann,  St.  Louis,  Mo.  Application  filed  August 
28,  1897. 

A  suitable  casing  is  provided  for  the  reception  of  the 
cere,  the  casing  communicating  with  the  external  at- 
mosphere at  or  near  its  top,  and  an  air  passage  or  pas- 
sages communicating  with  the  casing  at  its  bottom  and 
with  the  external  atmospheie  at  a  point  intermediate  be- 
tween the  bottom  and  top  of  the  casing,  whereby  the  con- 
verter may  be  used  either  with  or  without  a  liquid. 

612.123.  Electrical  Connector.     Ferdinand  Schwedt- 


Issued  October  ii,  i8g8. 

mann,  St.  Louis,  Mo.    Application  filed  Novem- 
ber II,  1897. 

This  connector  consists  of  an  inner  and  an  outer  mem- 
ber, having  smooth  contact  surfaces,  one  of  the  mem- 
bers being  tubular  and  slit  along  a  portion  of  its  length  to 
form  a  plurality  of  tongues  or  strips  and  an  annular 
spring  for  forcing  the  tongues  or  strips  against  the  other 
member,  the  annular  spring  having  its  axis  coincident 
with  the  axis  of  the  tubular  member. 

612,132.  Electric  Trolley  Device.  Charles  L.  Jef- 
frey, Johnstown,  Pa.  Application  filed  January 
12,  1898. 

A  trolley  arm  is  normally  prevented  from  lateral  move- 
ment by  suitable  locking  devices  but  normally  free  to 
swing  in  a  vertical  plane,  and  means  are  provided  for  re- 
leasing the  locking  devices,  in  combination  with  mechan- 
ism for  preventing  the  vertical  movement  of  the  arm,  the 
mechanism  being  operated  by  a  lateral  movement  of  the 
arm,  when  in  a  predetermined  vertical  position. 

612,139.  Casing  for  Electric  Car-lighting  Apparatus. 
Willard  F.  Richards,  Buffalo,  N.  Y.  Applica- 
tion filed  November  26,  1897. 

The  dynamo  is  supported  by  the  car-body;  driving 
mechanism  is  provided  for  transmitting  motion  from  the 
car-axle  to  the  dynamo,  and  a  casing  inclosing  the  driving 
mechanism  and  composed  of  a  front  section  mounted  with 
its  front  portion  on  the  car-asleand  having  its  rear  portion 
pivotally  supported  on  the  track  frame,  whereby  the  front 
end  of  the  section  is  permitted  to  rise  and  fall  with  the 
car  axle,  and  a  rear  section  having  a  flexible  connection 
with  the  front  section  and  mounted  with  its  rear  portion 
on  the  dynamo. 

612,146.  Electric  System  of  Distribution. ,  Joseph 
N.  Thomas,  Johnstown,  Pa.  Application  filed 
February  15,  1S98. 

The  combination  is  claimed  of  the  disconnected  con- 
tacts, a  junction  box  opposite  each  disconnected  contact, 
a  subfeeder  normally  continuous  tbroughout  its  length, 
but  composed  of  a  plurality  of  sections  connected  to- 
gether within  each  junction  box,  and  a  contact  feeder 
connected  in  each  junction  box  to  the  subfeeder  and 
terminating  at  its  other  end  at  the  corresponding  discon- 
nected contact. 

612,152.  Electric-lamp  Socket.  Frank  M.  Bell,  New 
York,  N.  Y.    Application  filed  January  10,  1898. 

A  socket  comprising  a  casing,  a  base  of  insulating  ma- 
terial arranged  therein,  a  central  contact  and  contact  fin- 
gers arranged  upon  the  base,  and  a  spiral  supported  by 
the  contact  hngers.  * 

612,172.  Telephone  Arm  Rest.  James  R.  McKel- 
vey,  LawrenceviUe,  Ga.  Application  filed  Au- 
gust 23,  1897. 

A  bracket  consisting  of  horizontal  bars  spaced  apart 
and  connected  at  their  outer  ends  and  having  their  oppos- 
ing edges  smooth,  a  vertical  bar  connecting  the  inner  ends 
of  the  horizontal  bars  and  having  its  ends  projecting  be- 
yond them,  forming  pivotal  supports,  and  having  a  slot 
opposite  the  space  between  the  horizontal  bars  and  ex- 
tending from  the  inner  side  of  one  bar  to  the  inner  side  of 
the  other  bar,  and  lugs  at  the  outer  ends  of  the  horizontal 
bars  disposed  at  opposite  edges  thereof  and  extending 
into  the  space  between  them,  the  parts  being  constructed 
to  admit  of  an  advertising  card  being  slipped  through  (he 
slot  of  the  vertical  bar  and  between  the  oppositely  dis- 
posed lugs  and  held  in  place  theretiy. 

612.192.  Hinge  Conductor  for  Electric  Currents. 
Frank  E.  Chandler,  Brandon,  Vt.  Application 
filed  January  8,  1898. 

A  hinge  for  doors  has  a  hollow  pintle,  in  combination 
with  an  electric  conductor  of  unbroken  continuity,  the 
ends  of  which  are  secured  to  opposite  wings  of  Ihe  hinge, 
50  as  to  bring  the  intermediate  portions  of  the  conductor 
within  the  hollow  pintle. 
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612,203.  Controlling  Switch  for  Electric  Motors. 
Reese  Hutchison,  Mobile,  Ala.  Application 
filed  February  17,  1898. 

The  combination  includes  a  supply  circuit  and  two  or 
more  electric  motors  in  separate  branch  circuits,  a  mul- 
tiple contact  switch  and  electrical  connections  between 
points  in  the  switch  and  tbe  terminals  of  the  motor 
branches  whereby  the  branches  may  be  connected  in 
series  or  in  parallel  arrangement,  a  locking  device  for  the 
switch,  and  an  electromagnet  to  control  the  locking 
device,  having  its  coils  inc.uded  in  one  of  the  motor 
branches. 

612,212.  Rheostat.  Edwin  O.  Raster,  Chicago,  111. 
Application  filed  April  11,  1898. 

A  rheostat  or  heat.r  comprising  a  frame  is  adapted  to 
receive  a  plurality  of  sets  of  resistances,  each  of  which 
comprises  a  plurality  of  resistance  sticks  alternated  with 
contact  and  insulating  pieces,  and  means  for  clamping  the 
sets  of  resistances  in  tbe  frame  comprising  devices 
mounted  in  one  member  and  adapted  to  bear  against  the 
sets  of  resistances  and  clamp  same  against  another  mem- 
ber of  the  frame. 

612,219.  Telephone  Central-station  Apparatus.  Ju- 
lius H.  West,  Berlin,  Germany.  Application 
filed  July  8,  1896.     Patented  in  France  May  7, 


1896;  in  Switzerland  June  4,  1896;  in  England 
June  5,  iSg6;  in  Hungary  June  5,  l8g6,  and  in 
Austria  September  2,   1896. 

The  combination  of  telephone  lines,  springjacks  there- 
for at  several  switchboards,  to  which  the  lines  are  con- 
nected, an  annunciator  for  each  line  and  normally 
connected  therein,  a  visual  indicating  signal  for  each  line, 
one  terminal  of  each  indicating  signal  being  normally 
connected  to  a  source  of  electricity,  the  other  terminal 
being  connected  to  two  circuit-controlling  devices,  one 
controlled  by  the  operation  of  an  annunciator.  the>other, 
forming  a  part  of  a  springjack,  being  controlled  by  inser- 
tion of  a  plug  in  the  jack. 

612,234.  Electric-traction  Apparatus.  Raoul  De- 
meuse,  Brussels,  Belgium.  Application  filed 
July  23,  1897.  Patented  in  Belgium  December 
28.  1896;  in  France  April  24,  1897;  in  Switzerland 
May  10,  1897;  in  Spain  May  11,  1897:  in  Portugal 
May  13,  1897;  in  England  May  17,  1897;  in  Den- 
mark May  17.  1897;  in  Sweden  May  17.  1897; 
in  Norway  May  ly,  1S97,  and  in  Italy  May  29, 
1897- 

A  current  collector  for  electric  railway  systems  is  de- 
scribed comprising  a  plurality  of  parallel  plates  or  bars 
separated  by  interposed  spacing  washers,  and  secured  by 
a  transverse  bolt  passing  through  elongated  slots  in  the 
plates  or  bars,  in  combination  with  a  buffer  interposed 
between  the  plates  and  the  vehicle,  a  supporting  bracket 
on  either  side  of  the  plates,  and  resilient  suspending 
means  for  the  brackets. 
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612,236.  Circuit  Controller  and  Receiver  Support. 
Luis  Duque,  Paris,  France.  Application  filed  Au- 
gust 21,  1S97.     Renewed  June  9,  1S98. 

The  arm  is  made  of  two  members  hinged  together,  one 
of  which  is  constructed  to  support  a  telephone  receiver, 
and  the  other  to  be  fastened  in  a  fixed  position;  a  coiled 
spring  is  fixed  at  its  ends  to  the  members,  for  moving  the 
former ;  a  lever  is  pivoted  to  the  movable  member ;  a  bar  is 
connected  at  one  end  to  the  latter,  and  at  the  other  end  to 
the  fixed  member,  and  a  rod  is  attached  to  the  lever,  to 
connect  tbe  same  to  the  telephone  circuit  opening  and  clos- 
ing mechanism. 

612,250.  Process  of  Electrolytic  Separation  of  Met- 
als. Heinrich  von  der  Linde,  Crefeld,  Germany. 
Application   filed   November    19,    1897. 

A  process  tor  removing  the  plating  from  articles  made 
of  iron  for  the  purpose  of  makihg  the  remaining  iron 
capable  of  being  used  in  the  manufacture  of  steel  is  de- 
scribed, consisting  in  subjecting  articles  of  iron  which  are 
plated  with  a  solid  coating  of  a  metal  forming  a  soluble 
carbonate  as  nickel,  and  employed  as  anodes  in  a  deposit- 
ing cell  to  the  action  of  an  electric  current  in  a  bath  of 
ammonium  carbonate,  whereby  the  metal  forming  the 
plating  is  dissolved  and  is  precipitated  upon  the  cathode 
while  the  iron  remains  unaffected. 

612,326.  Electric  Battery.  Manes  E.  Fuld,  Bahi- 
more,  Md.     Application  filed  August  4,  1897. 

This  battery  cell  has  non-conductfng  separating  plates 
supported  by  the  elements  of  the  cell  approximately  at 
the  upper  and  lower  ends  of  the  elements  and  separating 
them  from  each  other  and  holding  them  at  a  fixed  distance 
apart,  the  plates  each  being  recessed  at  one  end,  where 
they  contact  with  the  cell  to  compensate  for  expansion. 

612,330.  Telephone  Pay  Station.  William  Gray, 
Hartford,  Conn.  Application  filed  November 
21,   1895. 

One  claim  is  given:  In  combination  the  signal  box,  the 
signal  device  located  within  the  box,  the  hollow  post  lo- 
cated over  an  opening  in  the  wall  of  a  box,  the  transmitter 
case  pivotally  attached  to  the  post,  the  stop  limiting  the 
swinging  movement  of  the  transmitter  case  on  its  pivot, 
the  curved  deflector  tube  rigidly  attached  to  the  trans- 
mitter case,  and  extending  within  the  post  through  an 
opening  in  the  wall   thereof. 

612,344.  Underground  Electric  Railway.  Charles 
W.  Jenkins,  Richmond,  Va.  Application  filed 
October  28,  1897. 

A  conduit  having  lateral  hand-holes  and  provided  wi.th 
the  side  beams  spanning  such  hand-holes,  and  with  the 
transverse  beams  supported  at  their  ends  on  the  side 
beams  midway  between  the  ends  of  the  latter. 

Reissue. 

11,697.  Conduit-outlet  Insulator.  Frederick  W. 
Erickson,  Boston,  Mass.  Application  filed  June 
25,  1S98. 

An  outlet  insulator  for  conduits  consisting  of  a  hollow 
metallic  member  adapted  to  be  connecied  to.  the  metallic 
pipe  of  the  conduit,  and  an  insulating  member  enveloping 
the  outer  and  inner  surfaces  and  the  end  or  edge  of  the 
metallic  member  opposite  to  the  end  which  is  attached  to 
the  conduit  pipe. 


EVERY  SATURDAY. 


Vol.  XXIII. 


CHICAGO,  OCTOBER  29,  i£ 


No.  18 


Electrical     Illumination    at   the      Peace 
Jubilee. 

A  lavish  use  of  incandescent  lights  for  decorative 
effects  at  night  was  made  at  the  Peace  Jubilee  in 
Chicago  last  week.  As  the  accompanying  illustra- 
tions show,  no  great  novelty  in  design  was  attempted. 
The  municipal  arch  was  well  proportioned  and  made 
a  particularly  pleasing  picture  at  night,  with  its  grace- 
ful outlines  glowing  in  lines- of  light.  Aside  from 
this  feature,  the  general  effect  was  that  of  a  great 
volume  of  light  on  the  principal  downtown  streets 
from  strings  of  incandescent  lamps  in  overhead  fes- 
toons and  in  a  great  variety  of  combinations  on  the 
building  fronts  and  projecting  signs  and  decora- 
tions. The  effect  was  striking  and  brilliant — 
much    more    so    than    any    idea    conveyed    by  the 


electrical  companies  and  presented  to  the  city. 
Originally  the  City  Council  appropriated  $2,000  to 
erect  a  municipal  arch  for  the  jubilee,  but  it  wa.s 
discovered  that,  under  the  city  charter,  the  aldermen 
had  no  right  to  set  aside  any  portion  of  the  city's 
funds  for  such  a  purpose.  In  this  dilemma  the  Clii- 
cago  Edison  company,  Western  Electric  company 
and  General  Electric  company  came  to  the  rescue 
and  offered  to  erect  jointly  the  arch  and  present  it 
to  the  ciity.  The  oiTer  was  accepted  by  Mayor  Har- 
rison with  thanks;  and  in  this  manner  it  came  about 
that  the  municpal  arch  was  such  a  distinctively  elec- 
trical affair.  John  E.  Youngberg  was  the  architect 
selected  to  design  the  structure,  which  was  erected 
under  the  supervision  of  J.  H.  Goehst. 

The  arch  was  50  feet  wide,  40  feet  high  and   11 
feet  thick,  and  the  opening  was  35  feet  wide  and  22 


to  whom  Santiago  surrendered;  General  Brooke, 
distinguished  in  the  Porto  Rico  campaign;  General 
Lee,  the  former  consul-general  at  Havana  and  after- 
ward major-general  of  volunteers,  and  Colonel  Mar- 
shall, the  commander  of  the  Illinois  regiment  of 
Negro  volunteers.  F.iich  portrait  was  surrounded 
by  a  garland  in  relief,  and  between  the  pictures  were 
Slacked  rifles,  entwined  with  cartridge-belts,  also  in 
relief.  The  large  portrait,  at  the  keystone  of  the 
arch,  is  that  of  General  Miles,  the  commander-in- 
chief.  All  the  portraits  were  carefully  executed  in 
oil  and  were  excellent  likenesses,  as  may  be  judged 
by  an  inspection  of  Fig.  i.  This  photograph  was 
taken  at  night,  of  course,  but  there  was  a  sufficient 
volume  of  light  to  make  the  portraits  clearly  dis- 
tinguishable in  the  picture,  although  much  of  the 
effect  is  lost  in  the  half-tone.     This  would  not   be 


FIG.     I.       ELECTRICAL    ILLUMINATION    AT    THE    PEACE    JUBILEE  — NIGHT    VIEW    OF    THE    MUNICIPAL    ARCH. 


pictures — and  it  met  the  enthusiastic  approval  of  the 
spectators  who  braved  the  miserable  weather  of  the 
greater  part  of  the  week  to  see  it. 

The  electrical  illuminations  fell  into  three  clearly 
defined  clases — the  municipal  arch  (Figs,  i  and  2), 
the  overhead  festoons  (Figs.  3  and  4)  and  the  pri- 
vate decorations  (Figs.  6,  7  and  8).  In  view  of  the 
inclement  weather,  it  was  particularly  fortunate  that 
the  electrical  display  was  so  extensive,  as  the  wind 
and  rain  greatly  damaged  the  effectiveness  of  the 
flags,  bunting,  evergreen  and  some  of  the  arches, 
but  had  no  ill  effect  on  the  incandescent-lamp  decora- 
tions. 

Municipal  Arch. 

Unquestionably  the  most  artistic  and  attractive 
jubilee  decoration  was  the  niunicipal  arch,  erected 
at  La  Salle  and  Washington  streets.  This  structure 
is  depicted  in  the  architect's  drawing  reproduced  on 
page  240  (Fig.  2),  while  the  night  effect  is  shown 
in  the  photographic  picture  on  this  page.  This  arch 
was  doubly  an  electrical  feature.  It  was  the  only 
one  electrically  illuminated  and  it"  was  erected  by  the 


feet  high.  It  was  built  of  wood,  after  the  manner 
of  the  World's  Fair  buildings.  It  rested  on  the 
street  pavement,  and  to  give  it  stability  each  of  the 
hollow  piers  was  ballasted  with  four  tons  of  masonry 
supported  by  the  wooden  framework  of  the  structure. 

The  general  color  of  the  frame  was  white.  The 
ornamentation  consisted  of  oil  paintings  of  battle 
scenes,  portraits  of  the  president  and  war  heroes, 
plaster  figures  and  implements  of  war  in  relief  and 
suitable  inscriptions.  In  addition  the  outlines  were 
studded  with  incandescent  lamps,  which  greatly  en- 
hanced the  night  effect. 

La  Salle  street  was  spanned  by  the  arch,  so  that 
the  principal  fronts  faced  north  and  south.  In  both 
pictures  the  north  side  of  the  arch  is  shown.  The 
topmost  inscription,  boldly  painted,  was  "Chicago's 
Tribute  to  the  Army  and  Navy."  Beneath  the  cor- 
nice, across  the  entablature,  was  a  row  of  portraits 
of  army  offices.  Beginning  at  the  left  the  men  rep- 
resented were  Colonel  Kavanaugh.  Colonel  Moul- 
ton  and  Colonel  Turner,  the  commanders  of  three 
of  the  Illinois  volunteer  regiments;  General  Shafter, 


remarkable  in  the  case  of  arc-light  illumination,  but 
is  worthy  of  note  in  a  case  where  the  yellow  light 
of  incandescent  lamps  is  used.  The  battle  scenes 
shown  were  the  fields  of  El  Caney  (on  the  left)  and 
San  Juan  (on  the  right).  Above  them  were  sculp- 
tured figures  of  the  Goddess  of  Victory,  with  trumpet 
and  laurel  wreath. 

The  southern  side  of  the  arch  was  especially  de- 
voted to  naval  officers  and  naval  scenes.  The  smaller 
portraits  in  this  case  were  of  Captain  Clark.  Lieu- 
tenant Hobson,  Admiral  Schley,  Admiral  Dewey, 
Admiral  Sampson,  Captain  Evans  and  Lieutenant 
Wainwright,  naming  them  from  left  to  right.  The 
large  portrait  was  of  President  McKinley.  and  the 
naval  battles  depicted  were  those  of  Manila  Bay 
and  the  destruction  of  Cervera's  fleet  off  Santiago. 

On  the  end  elevations  of  the  arch  were  portraits 
of  General  (Zhaffee  and  Captain  Philip,  with  in- 
scriptions, written  by  the  mayor,  praising  the  work  of 
the  soldiers  and  sailors.  That  on  the  east  end  read 
as  follows: 

Chicago  salutes  the  heroes  of  the  army  and  swells  the  hallelujah 
that  hails  their  return  from  camp,  and  trench  and  field— heroes 
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whose  valor  in  action  and  fortitude  in  hardship  have  won  tributes 
from  every  land  Hurrah  for  the  American  soSdier — thevoung  and 
old,  the  Blue  and  the  Gray,  who  shouted  "Ready''  when  the  nation 
called! 

For  the  sailors  the  inscription  on  the  west  front 
was  prepared.    It  was  as  follows: 

Chicago  salutes  the  heroes  of  the  navy  and  joins  the  chorus  of 
jabilaiion  over  iheir  triumphs  for  the  flag — triampbs  that  have 
set  the  world  thinking  and  given  the  nations  a  new  conception 
of  American  power,  skill  and  daring.  The  memories  ihat  clus- 
ter around  Manila  Bay  and  Santiago  Harbor  will  live  as  long  as 
heroism  is  honored  and  heroes  are  rewarded. 

Illumination  of  the  arch  was  secured  by  about 
1,000  clear-glass  lamps  of  16  candle  power  each, 
placed,  as  indicated  in  Fig.  i,  to  give  the  upper  out- 
lines of  the  arch  and  light  the  pictures.  The  lamps 
were  wired  on  tlie  three-wire  system  and  were  sup- 
plied with  current  from  the  isolated  plant  in  the 
citj-  hall,  about  250  feet  distant.  Connections  were 
arranged  so  that,  in  case  of  necessit3%  the  lamps  on 
the  arch  could  be  supplied  from  the  street  mains  of 
the  Chicago  Edison  companj'.  Simplex  wire  was 
used  for  this  and  much  of  the  other  jubilee  work, 


the  festoon  was  at  about  the  level  of  the  fourth- 
story  windows — about  45  feet  above  the  pavement — 
and  the  ends  sloped  down  to  the  third-story  win- 
dows, where  connection  was  made  with  the  risers 
from  the  street  mains. 

The  two  conducting  wires  of  each  festoon  were 
of  No.  6  or  No.  8  B.  &  S.  gauge  and  rubber-covered. 
The  lamps  were  supplied  with  the  rain-shield  shown 
in  the  sketch  (Fig.  5,  p.  242),  and  as  this  guard  was  of 
tin  the  undersurface  seived  the  purposeof  a  reflector. 
It  would  have  been  impossible  to  have  obtained  the 
large  number  of  weatherproof  sockets  needed  in  the 
hmited  time  available,  so  Mr.  Goehst  devised  the 
simple  protection  shown  for  temporarj'"  service.  It 
answered  the  purpose  well,  and  enabled  ordinary 
sockets  to  be  used  out  of  doors  during  a  rainy  week. 
The  rain-shield  was  simpl}^  the  inverted  body  of  an 
ordinary  tin  cup  4^  inches  in  diameter  and  two  inches 
deep  fastened  over  the  base  of  a  brass,  screw-threaded 
socket  and  provided  with  an  opening  for  the  con- 
ducting  wires.     This    protector    was    made   water- 


as  already  mentioned,  the  designs  on  the  Union 
Loop  structure  and  many  others. 

Three  of  the  private  displays  are  shown  in  the 
illustrations.  Siegel,  Cooper  &  Co.'s  great  granite 
building  was  conspicuous  by  long  ropes  of  light 
(Fig.  6)  converging  at  the  entrance  and  extending 
to  the  farthest  corners  of  the  State  street  front.  A 
large  electrical  sign,  high  up,  added  to  the  effect. 
The  corner  shield  of  Mandel  Bros,  at  State  and 
Madison  streets  (Fig.  7)  was  verj'  large  and  effective. 
It  was  about  35  feet  high  and  visible  for  a  long  dis- 
tance. The  Chicago  Edison  company's  building  on 
Adams  street  (Fig.  8)  had  a  sign  in  frosted  lamps 
that  was  particularly  appropriate  to  the  Peace  Ju- 
bilee and  explains  itself.  It  attracted  much  atten- 
tion. 

One  result  of  the  jubilee  was  to  call  renewed  at- 
ention  to  the  decorative  possibilities  of  incandescent 
lights.  Manj'  of  the  State  street  merchants  were 
loth  to  lose  such  a  fine  attraction,  and  the  proposi- 
tion to  leave  the   festoons   over  that  thoroughfare 


ELECTRICAL  ILLUMINATION  AT  THE  PEACE  JUBILEE THE  MUNICIPAL  ARCH. 


and  some  of  it  was  donated  for  the  occasion  through 
the  efforts  of  H.  R.  Hixson. 

0\'ERHEAD  Lamp    Festoons. 

Yellow  ropes  of  light,  made  of  incandescent  lamps, 
and  caught  up  in  the  middle  in  the  manner  shown 
in  Figs.  I.  3  and  4,  were  strung  across  all  the  streets 
selected  for  the  line  of  march.  It  was  a  simple  ex- 
pedient but  it  was  vtry  effective,  and  where  an  un- 
interrupted vista  of  the  festoons  cbuld  be  Tiad  "the 
effect  was  very  pretty.  About  9,000  16  candle  power 
lamps  were  suspended  over  the  streets  in  this  man- 
ner, and,  with  the  ordinary  arc  street  lighting  and 
the  private  electric-lighting  devices,  the  streets  be- 
neath were  almost  literally  as  light  as  day.  The 
lamp  festoons  were  distiibuted  along  22  city  blocks, 
and  four  was  the  average  number  to  a  block.  Each 
"rope". was  composed  of  from  So  to  120  lamps,  the 
number  varjdng  with  the  width  of  the  street. 

Current  for  the  lamp  festoons  was  supplied  by  the 
street  mains  of  the  Chicago  Edison  company.  Feed 
wires  were  tapped  into  the  mains  and  carried  up 
the  fronts  of  buildings  and  over  signs  and  fastened 
to  four-by-four-inch  timbers  placed  across  window 
openings,  usually  on  the  third  story.  In  the  win- 
dows above,  and  in  a  similar  manner,  were  fastened 
the  ends  of  galvanized-iron  cables  which  were 
stretched  taut  across  the  street  to  support  the  lamps 
and  conductors  of  the  festoons.  These  span-wire 
cables  were  stranded  of  two  No.  4  B.  &  S.  wires. 
The  center  of  each  festoon  was  suspended  from  its 
span  wire  by  a  porcelain  roller.    Thus  the  apex  of 


tight  on  top  by  tape  and  insulating  paint,  and  the 
job  was  done. 

There  were  two  seirice  taps  in  each  block  for 
the  festoons,  two  festoons  being  fed  from  each  serv- 
ice. The  controlling  switches  were  placed  in  storm 
boxes  beneath  the  show  windows  along  the  sidewalk, 
and  patrolmen  were  sent  out  to  turn  the  lights  on 
and  off.  The  lamps  burned  from  6:30  until  11:30 
p.  m.  In  the  case  of  burned-out  lamps  the  string 
oflamps  was  pulled  into  the  "Window  nearest  the 
defective  lamp,  the  porcelain-roller  support  on  the 
span  wire  permitting  this  movement. 
-The  installation  and  operation  of  the  overhead  fes- 
toons of  light  was  entrusted  to  the  Chicago  Edison 
company  by  the  citizens'  jubilee  committee  on  dec- 
orations. The  work  of  construction  was  done  in 
10  days. 

Private  Decorations 

The  private  electric-light  embellishments  were  of 
great  number  and  variety.  Nearly  every  important 
business  house  along  the  line  of  march  had  some 
design  in  lamp  bulbs  to  add  to  the  general  effect 
after  nightfall.  A  number  of  designs  employing 
colored  lamps  were  noticeable,  although  the  general 
preference  seemed  to  be  for  clear-glass  or  frosted 
globes.  On  Tuesday  night,  October  i8;h,  the  Chi- 
cago Edison  company  carried  the  heaviest  load  in 
its  history — ^46,000  amperes — sufficient  to  supply  115.- 
000  lamps  burning  at  once.  In  addition,  many  of 
the  electrical  decorations  were  supplied  from  pri- 
vate sources  of  current,  such  as  the  municipal  arch, 


for  a  month  to  come  was  debated  after  the  jubilee, 
with  a  fair  prospect  that  enough  adherents  would 
be  secured  to  insure  the  success  of  the  scheme.  At 
any  rate,  it  is  certain  that  the  electric  light  will  play 
an  increasingly  important  part  in  all  street  decora- 
tion schemes  in  Chicago. 


Jubilee  Street-railway  Traffic. 
Despite  the  inclement  weather  of  jubilee  week 
the  Chicago  street-railway  companies  did  a  greatly 
increased  business.  Wednesday,  October  19th,  was- 
Jubilee  T>3.y  proper,  the  day  of  the  parade,  and  was 
the  best  day  of  all  for  trafi&c,  although  it  was  rainy 
and  disagreeable.  On  the  elevated  roads  all  previous 
traffic  records  since  Chicago  Day  at  the  World's 
Fair  were  broken.  The  figures  of  passengers  carried 
on  Wednesda}'-,  compared  with  the  normal  average 
traffic,  are  as  follows:  Metropolitan  West  Side  ele- 
vated railway.  162.000,  against  the  usual  average 
of  70.000;  South  Side  elevated  railroad,  129,415  and 
50,000;  Lake  Street  elevated  railroad,  75,894  and 
35,000.  The  surface  roads  did  not  enjoy  a  corre- 
sponding increase  in  traffic,  although  the  volume  of 
their  business  was  swollen.  During  the  hours  of 
the  parade  the  surface  cars  were  not  allowed  to 
run  in  the  downtown  district,  and  this  diverted 
traffic  to  tlie  elevated  lines.  The  grand  total  for  the 
day  for  all  surface  and  elevated  lines  is  placed 
at  1,416,300.  Steam- railroad  men  estimate  that 
200.000  visitors  from  out  of  town  attended  the  ju- 
bilee. 


October  29,   1898 


WESTERN  ELECTRICIAN. 


241 


Equipment  and    Maintenance    of    Elec- 
tric Cars. 
By  M.  S.  Hopkins. 

Part  II. 
Electrical  Equipment. 
In  the  selection  of  electrical  equipment  the  main 
point  is  to  secure  equipment  of  ample  capacity  and 
pioper  design  for  the  service  required.  In  a  rail- 
way motor  the  mechanical  and  electrical  features 
which  influence  its  maintenance  should  receive  very 
careful  consideration.  The  bearings  should  be  large 
and  lubricated  by  oil  from  below  and  cup  grease 
from   above,   and   so   designed   that   drip   from   the 


cnce  in  cost  of  maintenance  of  the  old  and  new  equip- 
ment, due  consideraaon  being  given  to  the  interest 
on  money  and  its  increased  efficiency.  And  yet, 
after  the  master  mechanic  has  conclusively  shown 
that  by  putting  in  new  equipment  a  marl<ed  saving 
can  be  made  in  cost  of  operation,  the  manager  has 
tc  consider  the  financial  condition  of  the  property, 
the  advisability  of  increasing  the  investment,  the 
possibility  of  doing  so,  and  whether  there  are  not 
ether  departments  of  the  road  where  a  greater  sav- 
ing can  be  made  by  increasing  the  inves'.ment.  One 
should  go  slow  in  putting  in  new  equipment,  a? 
new  apparatus  may  at  first  seem  to  be  void  of  the 
main  defects  inherent  in  old  equipment,  yet,  when 
put  in   operation,   other  defects   occur,   which,   un- 
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bearings  will  fall  outside  of  the  frame.  The  arma- 
ture should  be  so  constructed  as  to  permit  the  shaft 
being  pushed  out  without  disturbing  the  commuta- 
tor and  winding. 

I  am  glad  to  note  that  the  importance  of  light 
weight  and  slow  peripheral  speed  of  armature  has 
been  recognized  in  recent  designs  of  railway  motors. 
The  inertia  or  flywheel  capacity  of  the  armature 
should  be  the  smallest  possible  consistent  with  the 
work  required.  Engineers  differ  as  to  the  best 
method  of  suspension.  From  a  theoretical  stand- 
point, the  cradle  or  side-bar  suspension  has  the 
lead.  The  dead  weight  is  largely  removed  from 
the  axle,  thereby  eliminating,  to  some  extent,  the 
hammer  blow  on  the  rail  joints,  decreasing  the  \year 
on  the  axle  brasses  and  securing  the  better  align- 
ment of  gears;  yet,  in  practice,  the  nose  suspension 
is  still  preferred  by  the  writer,  as  the  car  starts  more 
smoothly,  the  weight  of  motor  on  spring  supports 
overcoming  the  jerk  and  quiver  so  common  in  o.her 
methods  of  support.  The  specifications  for  railway 
motors,  as  drawn  up  by  leading  manufacturers  of 
to-day,  amount  to  practically  nothing,  and  I  would 
suggest  that  the  purchaser  of  motors  in  his  specifi- 
cations clearly  define  the  rating,  heat  limit  and 
efficiency. 

The  series-parallel  controller  is  in  most  respects 
a  satisfactory  device,  the  chief  objection  being  the 
narrow  range  of  speed  on  running  notches.  Speci- 
fications for  resistance  should  provide  that  the  last 
two  points  of  resistance  be  of  sufficient  capacity  to 
allow  of  their  continued  use  as  running  notches,  es- 
pecially where  cars  are  operated  in  city  service. 

There  are  several  types  of  magazine  fuse  boxes 
or  cut-outs  and  single  cut-outs  using  a  special  fuse 
which  possess  a  number  of  points  of  merit.  With- 
out going  into  details,  it  is  the  opinion  of  the 
writer  that  under  average  conditions  the  standard 
magnetic  blow-out  fuse  box,  using  a  link  fuse,  is 
preferable. 

Each  car  should  be  equipped  with  a  thoroughly 
reliable  lightning  arrester.  Points  to  be  noted  in 
selecting  this  device  are  as  follows:  The  kicking 
coil  should  always  be  installed;  the  air-gap  should 
be  as  small  as  possible;  a  positive  and  quick  device 
should  interrupt  the  current  after  discharge,  and 
not  be  injured  by  discharge;  there  should  be  a  non- 
inductive  resistance  in  the  main  circuit  which  will 
limit  the  flow  of  current  and  thereby  prevent  the 
opening  of  circuit  breaker  at  the  station  when  sev- 
eral arresters  operate  at  the  same  time. 

One  of  the  most  puzzling  problems  brought  be- 
fore the  manager  to-day  is  the  amount  which  should 
be  expended  in  the  maintenance  of  old  equipment 
before  it  should  be  replaced  by  new.  To  the  aver- 
age master  mechanic  this  would  seem  a  siinple 
problem  of  making  a  careful  estimate  of  the  dilter- 


UBILEE. — STATE  STREET  AT  NIGHT,    LOOKING   SOUTH 
GTON   STREET. 

der  the  varying  conditions,  may  prove  even  more 
disastrous  than  the  old. 

Maintenance  of  Equip.ment 
The  cost  of  maintaining  equipment  depends  on 
various  complex  conditions,  some  of  which  are  be- 
yond the  control  of  the  manager,  and  others  for 
which  he  should  be  directly  responsible.  Heavy 
grades,  numerous  railway  crossings,  sharp  curves, 
dirty  and  unpaved  streets,  imperfect  and  poorly 
constructed  equipment,  long  and  severe  winters, 
all  afTect  cost  of  maintenance  unfavorably  and  are 


Care  of.  Equipment  in  Car  Houses. 

Generally  one  of  the  following-named  methods 
is  used  for  daily  inspection  of  car  equipment:  Inspec- 
tion of  cars  for  each  trip,  inspeciion  of  equipment 
at  night  by  motor  inspectors  and  inspection  of 
equipment  during  the  day  by  motor  inspectors  and 
repair  men. 

In  regard  to  the  first  case,  that  of  the  trip  inspec- 
tion, I  would  say  that  in  the  present  degree  of  per- 
fection atlamed  by  manufacturers  of  railway  equip- 
ment trip  inspections  should  not  be  necessary,  and, 
excepting  on  interurban  lines  operating  at  high 
speed  over  long  runs,  is  of  doubJul  value.  It  is 
expensive,  requiring  the  services  of  an  inspector, 
who  is  necessarily  a  man  of  some  ability,  for  each 
line  of  cars.  The  period  of  time  for  making  this 
inspection  is  necessarily  very  short,  and  the  entire 
time  is  taken  up  in  mere  inspection,  little  or  no 
opportunity  being  afiorded  in  which  to  make  re- 
pairs. 

In  regard  to  night  inspection,  the  experience  of 
the  writer  has  been  such  as  to  absolutely  condemn 
this  method  as  expensive,  slovenlj'  and  unsatisfac- 
toiy.  It  is  impossible  to  make  a  thorough  inspec- 
tion of  cars  at  night,  no  matter  how  well  lighted 
the  car  house  may  be,  and  the  efficiency  of  the  work 
done  by  the  men  is  far  below  that  of  the  work  during 
the  day.  Therefore,  when  local  conditions  will  ad- 
mit, inspection  of  cars  during  the  day  seems  by 
far  more  advantageous. 

We  will  assume  a  car-house  station  from  which 
25  or  more  cars  are  operated.  There  is  usually  one 
general  foreman  in  charge  of  this  station.  His  du- 
ties are  chiefly  those  of  the  transportation  depart- 
ment, but  he  should  be  a  man  thoroughly  con- 
\ersant  with  the  usual  trouble  which  may  occur 
in  the  operation  of  the  equipment,  and  know  how 
to  direct  minor  repairs.  It  would,  of  course,  be 
tetter  if  he  were  able  to  personally  supernilend  the 
actual  work  of  repairs,  but  it  is  usually  very  ditficull 
to  find  men  who  are  good  mechanics  and  likewise 
efficient  in  the  transportation  department. 

For  making  inspection  and  running  repairs  such 
as  should  be  made  in  car  houses,  it  is  a  safe  rule 
to  have  one  man  to  seven  cars.  It  is,  however,  im- 
portant to  have  a  man  in  all  car  stations,  known 
as  chief  inspector  of  that  division,  who  is  thoroughly 
conversant  with  practical  electrical  and  mechanical 
matters.  This  chief  inspector  should  have  under 
his  care  for  inspection  and  repairs  seven  cars  and 
also  have  direction  and  supervision  of  the  other 
tw"o  repair  men  who  care  for  the  remaining  iS  cars. 

It  is  important  that  the  responsibility  for  the 
proper  repair  of  cars  be  definitely  located,  as  noth- 
ing is  so  demoralizing  to  the  force  of  motor  in- 
spectors as  to  have  a  case  of  trouble  arise  and  not 
be  able  to  trace  the  responsibility  at  once  to  the 
proper  source. 

The  duties  of  these  men  should  be  to  make  a 
daily  inspection  of  every  car  assigned  to  them, 
starting  first  with  their  motors,  examining  the 
grease  in  the  cups,  the  brushes,  cleaning  the  mo- 
tors, examining  connections,  etc.  They  should  re- 
move the  covers  from  their  controllers  about  once 
in  three  days  and  oil  the  cams  very  lightly  with 
vaseline  or  grease,  remove  any  blisters  w-hich  may 
have  appeared  on  the  contact  points  and  carefully 
examine   the    adjustment   of   contact    fingers.     Too 
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CLARK  STREET  AT  NIGHT.   LOOKING    NORTH 


beyond  the  control  of  the  manager.  But  the  char- 
acter of  the  men  who  operate  the  cars,  the  manner 
of  operation,  the  way  in  which  repairs  are  made, 
the  character  of  men  engaged  in  repairs  and  the 
material  used  are  the  controllable  elements  and  in 
most  instances  the  chief  features  affecting  cost  of 
maintenance. 


much  emphasis  cannot  be  given  to  the  inspection 
of  all  brake  rigging,  and  very  thorough  inspection 
should  be  made  daily  from  the  brake-handle  to  the 
brake-shoe,  and  the  brakes  tried  by  inspectors  be- 
fore the  car  is  placed  in  service.  A  broken  brake- 
chain  or  woin-out  shoe,  a  broken  brake-clutch  or 
a  broken   brake-pin,   are   things  that   should  never 
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occur  through  neglect,  and  if  an  accident  of  this 
kind  does  occur,  the  cause  should  be  immediately 
traced  and  the  responsibility  located.  Economy  in 
maintenance  should  never  be  exercised  at  the  ex- 
pense of  absolute  safety,  and  brake-chains,  pins 
and  shoes  should  be  discarded  long  before  the 
danger  point  is  reached. 

The  general  public  forms  its  opinion  of  main- 
tenance of  equipment  by  the  little  things  on  the 
interior  of  the  car,  such  as  a  screw  loose  in  the 
back,  a  broken  strip  on  the  car  floor,  a  loose  reg- 
ister pulley,  broken  hand-strap,  broken  glass,  rat- 
tling glass  and  hundreds  of  other  little  things  which 
make  the  fittings  of  a  car  body.  Repair  mep  and 
inspectors  should  be  so  trained  that  in  passing 
through  the  car  they  should  note  any  little  thing 
of  this  kind  at  once,  and  the  rule  should  be  that 
they  should  stop  and  repair  it  at  once,  for  li  allowed 
to  wait  till  some  other  time  the  repair  is  usually 
neglected  entirely. 

The  actual  repair  work  done  by  these  inspectors 
should  be  all  work  possible  to  be  done  without  the 
use  of  machine  tools,  or  which,  if  done  by  fhem, 
will  not  require  the  loss  of  the  car  from  service 
for  a  period  of  more  than  two  hours. 

If,  during  this  inspection,  the  motor  inspector 
discovers  trouble  which  is  beyond  his  ability  to 
repair,  he  should  fill  out  a  repair  slip  and  send  the 
car  with  the  slip  at  once  to  the  repair  shop,  stating 
the  nature  of  the  required  repair,  assuming  that  the 
lepair  shop  is  run  as  a  separate  department  from 
that  of  the  car  barn.  If  the  nature  of  the  trouble 
is  such  as  not  to  immediately  incapacitate  the  car 
for  service,  but  require  the  service  of  the  repair 
shop  department,  he  should  fill  out  the  blank  as. 
noted  and  send  it  to  the  foreman  of  the  repair  shop; 
but  this  notice  to  the  repair-shop  foreman  should 
in  no  way  release  the  motor  inspector  from  the 
responsibility  of  the  successful  operation  of  the  car. 
If  the  repair-shop  foreman  is  unable,  owing  to  press 
of  work,  to  take  the  car  off  the  road  at  once,  it  is 
the  duty  of  the  motor  inspector  to  continually  watch 
the  development  of  this  trouble,  and  if  at  any  time 
he  thinks  trouble  has  so  developed  that  the  car 
is  not  safe  for  successful  operation  he  should  leave 
the  car  out  of  service  and  notify  the  repair-shop 
foreman.  If  the  repair  shop  is  still  unable  to  re- 
ceive the  car  at  the  shop,  he  should  then  make  a  per- 
sonal examination  of  the  car  and  assume  responsi- 
bility for  its   further  operation. 

The  question  as  to  how  often  car  equipments 
should  be  taken  to  the  shops  for  a  general  inspec- 
tion and  overhauling,  and  to  what  tests  the  electric 
equipment  should  be  subjected  at  the  time  of  in- 


is  used  and  properly  lubricated  a  life  of  12  months 
can  safely  be  expected.  The  method  of  lubrication 
largely  influences  the  life  of  brasses.  The  writer 
has,  after  long  tests  with  various  lubricants,  dis- 
continued the  use  of  grease  entirely  on  armature 
brasses,  and  in  most  cases  on  axle  brasses,  a  good 
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grade  of  engine  oil,  supplied  through  wicks,  being 
more  satisfactory  and  economical. 

In  order  to  reduce  the  maintenance  of  brasses  to 
a  minimum,  the  use  of  phosphor  bronze  is  strongly 
recommended.  Street  railways  opera. ing  25  or  more 
tars  will  find  it  economical  to  cast  and  machine 
their  own  brasses.  This  may  be  discouraging  to 
the  supply  men,  but  it  means  money  on  the  right 
side  of  the  ledger  when  the  expenses  are  footed  up. 
A  small  brass  furnace  can  be  cheaply  erected,  and 
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spection.  are  subjects  on  which  electrical  engineers 
differ  widely.  Considering  the  average  conditions 
and  assuming  that  equipment  is  in  good  condition, 
it  is  the  opinion  of  the  writer  that  the  .taking  of 
cars  to  shops  once  every  six  months  should  main- 
lain  the  equipment  in  good  condition  and  assure 
its  efficient  operation. 

Motor  Bearings. 

Bearings  should  be  run  "close"  at  all  times;  the 
the  time  of  their  renewal  being  determined  by  the 
effect  of  the  wear  on  the  gear  and  pinion,  as  the 
wear  on  these  parts  is  largely  affected  by  the  wear 
of  the  bearings. 

After  a  series  of  tests  covering  quite  a  period  of 
time,  as  to  the  wear  of  various  materials  used  in 
motor  bearings,  the  writer  feels  warranted  in  mak- 
ing the  statement  that  either  the  best  grade  of 
babbitt  or  brass  bearings  should,  under  the  ordi- 
nary conditions,  give  a  longer  life  than  six  months, 
and  when  a  bronze  bearing  of  the  proper  mixture 


after  suitable  jigs,  which  can  be  attached  to  any 
lathe,  have  been  provided  for  boring  and  turning, 
the  cost  of  casting  and  boring  is  very  little  more 
than  the  cost  of  rebabbitting,  especially  where  bab- 
bitted brasses  are  machined  after  boring,  while  the 
life  of  the  bronze  bearing  is  far  m  excess  of  that  of 
rny  babbitt  yet  tried. 

Rough  and  burnt  commutators  are  too  frequently 
the  cause  of  expensive  motor  repairs,  and  usually 
indicate  imperfect  motor  design  or  inexcusable  neg- 
lect. Well  designed  motors,  in  good  condition, 
even  under  the  hardest  ser\Mce,  provided,  of  course, 
the  average  work  is  within  the  rated  capacity  of 
the  motor,  should  not  require  turning  oftener  than 
once  in  eight  montlis.  There  is  nothing  that  so 
well  indicates  to  the  practical  man  the  conditions 
of  the  motor  as  the  condition  of  the  commutator. 
Whenever  the  commutator  shows  signs  of  burning 
or  blackening,  steps  should  be  taken  to  prevent  it. 
It  is  not  advisable  to  try  to  prevent  this  hy  the  con- 


tinual sanding  of  commutator  by  motor  inspectors, 
though  the  occasional  cleaning  up  of  the  commuta- 
tor with  sandpaper  is  necessar>-  with  all  motors. 
The  causes  of  trouble  of  this  character  are  so  nu- 
merous that  mention  is  made  of  only  a  few  of  the 
more  important. 

The  kind  of  brush  used  is  an  important  factor. 
Brushes  should  be  soft,  close-grained  carbon, 
treated  with  a  good  lubricating  compound  which 
does  not  flow  too  freely  from  the  heat  from  the 
motor  and  which  will  not  burn  and  carbonize  on 
the  commutator.  The  price  of  the  brush  is  not  a 
material  consideration,  as  a  brush  which  is  sHghtly 
superior  to  another  will  prove  economical,  even  at 
quite  a  large  increase  in  first  cost.  The  tension  on 
the  brushes  is,  as  a  rule,  too  light  on  railway  motors. 
It  is  a  common  belief  that  heavy  tension  causes 
wear  of  commutator,  but  experience  has  shown 
that  the  actual  wear  on  commutator  due  to  friction 
of  the  brush  is  very  small,  and  that  increased  ten- 
sion will  in  some  cases  materially  decrease  the 
sparking,  which  causes  the  greatest  wear.  Improper 
alignment  of  brush-holders  frequently  causes  spark- 
ing. In  recent  practice  the  use  of  side-contact 
springs  on  brushes  has  been  generally  abandoned. 
On  motors  carrying  heavy  currents  this  spring  is 
quite  essential,  as  excessive  heating  of  the  brush 
is  caused  by  limited  contact  in  the  holder. 

Commutator  insulation  should  be  made  of  what 
is  known  as  the  built-up  mica  segments  of  the  verj' 
softest  grade  of  amber  mica.  A  hard,  clear  mica 
should  never  be  used  in  a  commutator,  as  this  mica 
will  not  wear  away  as  fast  as  the  copper,  and  there 
i.>  nothing  so  disastrous  to  the  life  of  the  commu- 
tator as  high  mica  insulation. 

In  some  motors  it  may  be  necessary  to  change 
the  winding  of  the  armature  and  field  coils  in  order 
to  avoid  the  burning  of  the  commutator.  First, 
determine  by  actual  experiment  what  change  in 
winding  is  necessary,  and  then  equip  with  the  new 
winding  every  armature  or  field  that  comes  in  burned 
out.  This  will  permit  of  a  change  being  made  with- 
out any  great  expense,  as  the  greatest  part  will  be 
borne  by  the  maintenance  charge. 

Electrical  Testing  of  Railwav  Equipment. 

Elaborate  systems  for  the  periodical  testing  of 
insulation  on  railway  equipment  seem  to  be  grow- 
ing in  favor  with  some  electrical  engineers,  but  the 
practical  value  of  these  elaborate  tests  is  not  fully 
demonstrated.  Experience  has  shown  that  tests  of 
this  kind  are  verj'  misleading,  and  frequently  cause 
the  tearing  down  of  equipment,  which,  under  ordi- 
nary conditions,  had  no  tests  been  made,  would 
have  continued  in  service  for  a  long  time. 

Judging  from  my  own  experience,  it  is  neither 
necessary  nor  advisable  to  periodically  test  the  in- 
sulation on  the  equipment,  but  to  make  such  tests 
only  in  cases  where  motors  are  not  working  prop- 
erly. The  proper  training  of  motor  inspectors  as 
to  the  little  points  about  railway  equipment  which 
clearly  indicate  trouble  with  the  motor  will  in 
nearly  all  cases  locate  trouble  due  to  weak  insula- 
tion, so  that  it  can  be  remedied  before  any  serious 
damage  has  resulted  to  any  othfer  part  of  the  equip- 
ment. 

All  armatures  and  field  coils  repaired  should  be 
carefully  tested  as  to  resistance  and  insulation  to 
ground,  and  on  all  armatures  having  coils  repaired, 
new  commutator  put  on  or  commutator  turned  re- 
sistance between  commutator  bars  should  be  very 
carefully  measured,  using,  preferably,  a  portable 
Wheats'tone  bridge  testing  set,  capable  of  showing 
clearly  a  variation  in  resistance  of  .ooj  of  an  ohm. 
This  is  one  of  the  most  important  tests  to  be  made 
in  the  care  of  railway  equipment,  as  most  burn- 
outs of  armatures  are  caused  by  the  slight  short- 
circuiting  of  coils,  due  to  solder,  acids  or  copper 
turnings  bridging  over  insulation  between  bars  un- 
der leads,  than  from  any  other  cause,  and  which  can 
only  be  located  by  a  test  of  this  kind.  Any  mis- 
take in  connecting  up  the  leads  or  a  bad  joint  will 
at  once  be  detected  before  any  damage  has  been 
dc-ne.  For  testing  insulation  to  ground  I  consider 
a  first-class  magneto  of  io,OGO  ohms  resistance  ail 
that  is  necessary. 

Trucks 

The  design  of  trucks  varj-ing  so  widely,  verj'  little 
can  be  said  in  a  paper  of  this  kind  as  to  detail  of 
iFiaintenance,  other  than  to  say  that  all  joints  should 
be  kept  perfectly  tight,  and  where  they  do  become 
loose,  parts  should  be  swedged  out  and  refitted. 
All  bolts  should  fit  tight,  and  nuts  secured  by  lock 
v.ashers.  Soft  gray  iron  inset  with  plugs  of  soft 
steel  has,  in  the  opinion  of  the  writer,  never  been 
equaled  for  brake-shoes.  The  material  giving  the 
greatest  amount  of  friction  against  a  chilled  surface 
should  always  be  used  regardless  of  cost. 

Much  has  been  written  of  late  on  the  subject  of 
car  wheels,  their  wear  and  alignment,  and  still 
street-railway  managers  are  careless  about  their 
wheels.  Too  much  care  cannot  be  given  to  the  siz- 
ing and  alignment  of  wheels  and  the  pressure  with 
which  they  are  forced  on  the  axle.  The  use  of  sand 
largely  influences  the  life  of  wheels,  but  the  con- 
ditions var>'  so  widely  that  I  would  not  be  justified 
in  saying  that  a  sand  box  should  in  no  instance  be 
placed  upon  a  car,  but  would  say  where  it  is  possible 
to  operate  successfully  without  them  sand  boxes 
should  be  discarded  and  other  means  used  for  sand- 
ing the  track.  It  is  in  most  cases  far  more  econom- 
cal  to  fit  tip  a  special  car,  capable  of  carrying  a  large 
amount  of  sand,  and  sand  the  track  for,  say.  100  feet 
before  each  point  where  a  stop  is  likely  to  be  niade. 
and  on  grades  and  in  places  where  the  track  is  ex- 
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ccptionally   slippery,   ihan   tu   sand    iliu    rail    for   its 
entire  lengtli. 

Repainting  of  Cars. 
The  experience  of  the  writer  has  clearly  demon- 
strated that  it  is  satisfactory  to  repaint  cars  wiihout 
removing  all  of  the  old  paint.  Patent  varnish  re- 
movers, sealers,  etc.,  are  a  snare  and  a  delusion. 
The  writer  has  found  the  following  system  of  re- 
painting cars  to  be  quite  satisfactory:  First,  remove 
all  old  paint  by  softening  it  with  a  blow-pot,  just 
enough  to  allow  it  to  be  scraped  off  with  a  broad 
putty  knife,  not  allowing  the  flame  from  the  blow- 
torch at  any  time  to  strike  the  bare  wood.  Sand 
surface  ofif  well  with  block  and  sandpaper.  Where 
any  ne^v  work  has  been  put  in,   it  should  be   first 
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primed  with  a  coat  of  boiled  oil  and  a  little  lead,  and 
allow  it  to  stand  for  not  less  than  four  days.  Dashes 
and  all  ironwork  should  be  thoroughly  cleaned  with 
strong  alkali  and  primed  with  a  coat  of  linseed  oil, 
put  on  boiling  hot,  and  allowed  to  thoroughly 
harden,  giving  one  coat  of  oil  and  lead  before  color. 
It  surface  is  rough,  plaster  wath  lead  on  this  coat. 
Allow  it  to  thoroughly  harden  and  sand  with  block; 
then  lay  on  two  coats  of  flat  lead,  two  coats  of  color, 
color  varnish,  stripe  and  ornament;  finish  with  one 
coat  of  rubbing  varnish  and  one  coat  of  finishing 
\arnish.  The  main  object  m  the  painting  of  cars 
should  be  to  secure  a  hard,  smooth  surface,  which 
will  hold  out  the  varnish  with  the  very  smallest 
amount  of  material;  the  thinner  this  surface  is  the 
better.  Care  should  always  be  taken,  where  plaster 
is  used,  to  make  it  as  thin  as  possible,  and  lead 
coats,  color  and  varnish  should  all  be  carefully  tem- 
pered, so  as  to  set  alike,  as  most  cases  of  crocking 
of  paint  are  due  to  the  want  of  proper  tempering  of 
lead  and  color  coats. 

A  car  painted  in  this  manner  should  not  require 
repainting  for  from  six  to  seven  years  if  properly 
cleaned  and  varnished.  Cars  should  come  into  the 
paint-shop,  even  where  the  best  grades  of  varnish 
are  used,  once  every  eight  or  10  months  and  be 
washed  thoroughly  with  pumice  and  strong  soap 
and  given  a  coat  of  finishing  varnish.  The  life  of 
varnish  depends  largely  on  the  care  given  to  the  cars 
in  the  cleaning  department.  Cars  should  be  sponged 
oS  daily  with  clear  water,  and  any  accumulation  of 
dirt  removed  as  far  as  possible  by  the  use  of  a 
chamois  skin  and  sponge,  care  being  taken  to  rinse 
off  the  grit  before  rubbing  with  sponge  or  chamois. 
Once  every  30  days  the  car  should  be  thoroughly 
washed  down,  using  a  good  grade  of  soap.  If  it  is 
impossible  to  remove  dirt  and  stains  from  the  sur- 
face of  the  cars  with  the  finer  grades  of  soap,  strong 
soap  may  be  used,  it  being  found  that  the  injury 
to  varnish  resulting  from  the  use  of  this  soap  once 
every  30  days  will  be  more  •  than  offset  by  the 
saving  in  cleaning  and  touching  up  when  the  cars 
are  taken  into  the  paint-shop  for  revarnishing. 

In  the  selection  of  designs  for  painting  of  cars, 
the  plainest  and  neatest  design  should  be  selected,  as 
a  rule.  No  lettering  should  be  done  on  the  panels, 
as  this  increases  greatly  the  cost  of  maintenance  in 
the  paint-shop  department.  In  all  cases  the  signs 
should  be  put  upon  signboards  made  especially 
for  the  purpose. 

The  inside  of  the  cars  should  be  cleaned  thor- 
oughly and  rubbed  down  with  pumice  stone  e.very 
second  time   the  car  comes   into   the   pnint-shop   to 
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be  revarnished.  There  are  a  number  of  so-called 
car-cleaners  on  the  market,  which  are  rather  a  detri- 
ment than  an  advantage  to  the  outside  surface  of  the 
cars,  but  which  may  be  used  to  advantage  on  the 
interior  of  the  cars,  especially  around  the  sash. 
.Special  observation  of  the  interior  of  cars  will  show 
that  the  varnish  commences  to  disappear  first  around 
the  sash,  moisture  from  the  windows  gathering 
around  the  molding  which  holds  the  window  sash, 
first  discoloring  it  and  gradually  working  into  the 
sash  itself.  A  car-cleaner  which  is  made  up  largely 
of  oil  and  dryer,  if  used  about  once  a  week  on  the 
window  sash  and  molding,  will  be  found  to  be  a 
great  advantage.  Three  years  ago  four  new  cars 
were  selected  and  a  car-cleaner  used  weekly  on  the 
windows  of  these  cars,  and  to-day  not  a  stain  is  to 
be  seen  on  sash  or  molding,  the  cars  having  been  re- 
varnished  twice  during  that  time. 

After  a  number  of  trials  of  various  floor  paints 
and  paints  mi.xed  especially  for  the  purpose,  the 
concluson  hds  been  reached  that  there  is  nothing 
equal  to  pure  white  lead  and  linseed  oil  and  suitable 
color  for  the  floors  of  all  cars.  The  majority  of  car 
floors^  are  stripped,  and  it  has  been  found  impossible 
to  find  any  material  hard  enough  to  stand  on  the 
top  of  the  strips  of  a  car  floor,  while  almost  any  ma- 
terial will  stand  the  wear,  but  not  the  moisture,  be- 
tween the  slats.  It  is  therefore  \'ery  evident  that 
the  best  paint  for  this  purpose  would  be  one  which 
would  best  preserve  the  wood  in  the  floor  of  the 
car  from  the  constant  moisture  to  which  It  is  sub- 
jected. 

As  to  the  car  roofs,  the  main  object  is  to  put  as 
little  material  as  possible  on  the  canvas  of  car  roofs, 
and  that  material  should  be  elastic  and  yet  with- 
stand the  action  of  the  weather.  Great  care  should 
be  used  in  tempering  of  paints  for  roofs.  Avoid 
painting  roof  one  time  with  one  kind  of  paint  and 
the  next  time  with  another,  for  this  will  invariably,  in 
the  long  run,  crack  and  require  the  reitewal  of  can- 


Hi 

eighth  inch  wear,  and  I  believe  it  is  entirely  due  to 
the  fact  that  we  change  the  brushes  every  night. 
I  think  a  car  cannot  be  overhauled  too  often.  With 
us  it  goes  on  constantly.  When  a  motor  comes  in 
with  the  armature  burnt  out,  the  truck  is  run  from 
under  the  car,  and  another  truck  already  prepared 
is  run  in  to  take  its  place.  In  that  way  we  inspect  our 
trucks  frequently,  and  find  it  works  satisfactorily. 

Mr.  Hawken,  Camden,  Me.:  I  am  sorry  the 
writer  of  the  paper  is  not  here,  as  I  wish  to  ask 
him  a  question  on  an  important  point  in  regard  to 
the  series  control  of  running  motors.  The  electri- 
cal people  have  always  advised  a  certain  point  for 
hill-climbing  and  efficiency  of  running  the  motor, 
and  it  has  been  stated  that  the  series  point  with  the 
fields  in  shunt  has  been  the  most  efficient  point.  I 
noticed  that  the  rear  motor  on  this  point  does  about 
all  the  work,  and  the  forward  motor  does  very  little. 
I  know  of  one  company  in  particular  that  uses  this 
point  very  largely,  and  it  has  a  great  deal  of 
trouble  burning  out  armatures.  I  have  made  it  a 
point  for  climbing  hills  to  use  the  last  notch  on  the 
series  control  with  the  motors  connected  in  series 
parallel.  I  find  that  the  most  efficient  point  to  run 
them,  and  the  armatures  have  a  long  life. 


A  Motocycle  Party. 

A  motocycle  party,  said  to  be  the  first  ever  given 
in  the  United  States,  was  given  by  Mr.  C.  E.  Woods. 
512  East  Fifty-third  street,  Chicago,  on  Saturday 
evening  last,  for  Miss  Florence  E.  Woods,  his  16- 
year-old  daughter.  Seven  vehicles  took  part  in  the 
parade,  including  two  cabs,  a  brake,  a  trap,  a  stan- 
hope and  two  road  wagons.  The  start  was  made 
from  the  Lexington  Hotel  at  seven  o'clock,  and  the 
trip  to  the  residence  of  Mr.  Woods  was  by  way  of 
\Vashington  Park.  After  supper  at  the  Woods  resi- 
dence the  youn<'  oeo"le  were  even  a  ride  and  taken 


FIG.  S.       ELECTRICAL  ILLUMINATION  AT  THE  PEACE  JUBILEE. — DECORATIONS  ON  THE  EDISON  BUILDING. 


vas  on  the  roof.  In  a  number  of  cases  it  is  cus- 
tomary to  use  slush  or  any  old  thing  which  hap- 
pens to  be  in  the  paint-shop  for  painting  roofs  of 
cars.  This  is  a  great  mistake,  for  no  paint  is  too 
good  for  the  car  roof — the  best  white  lead  and  oil 
giving  the  best  results. 

Unquestionably  the  truck  of  the  car  should  be 
painted  with  a  good  grade  of  lead  paint,  as  it  pre- 
vents rust,  decreases  renewal  of  bolts  and  adds 
greatly  to  the  general  appearance  of  the  car.  A 
handsomely  painted  car  body,  mounted  on  a  dingy, 
rusty-looking  truck,  has,  to  say_  the  least,  a  half- 
finished  appearance. 

Discussion. 
Mr.  Sloan,  Chicago:  With  us  night  inspection 
works  quite  satisfactorily  for  several  reasons,  the 
main  one  being  that  we  change  our  brushes  every 
night.  Every  motor  brush  is  changed  each  night. 
It  works  well  on  the  commutators  and  results  in 
very  little  burning  down  of  the  commutators.  I 
ha\'e  had  cnmmutators  in   for  n   ^-o-ar  ^^'itll  not  one- 


to  their  homes.     Mr.  Woods  is  the  designing  engi- 
neer of  the  Fischer  Equipment  company. 


Power  Privileges  at  Niagara. 

The  Canadian  Niagara  Power  company  has  paid 
to  the  commissioners  of  Queen  Victoria  Niagara 
Falls  Park  the  amount  of  the  semi-annual  rental  of 
the  power  privileges  the  company  enjoys  in  Vic- 
toria Park  at  the  Falls.  The  annual  rental  of  the 
privilege  is  $25,000,  due  semi-annually  on  May  ist 
and  November  ist.  On  October  i8th  the  power 
company  paid  $12,500,  which  was  the  amount  due 
on  November  ist.  This  action  of  the  Canadian 
Niagara  Power  company  is  quite  important,  for  it 
clearly  defines  the  policy  of  the  company  in  regard 
to  the  rights  it  secured  under  an  agreement  made 
in  1892,  and  for  which  it  has  ever  since  been  paying 
$25,000  a  year.  It  makes  clear  the  fact  that  it  does 
not  intend  to  relinquish  the  plan  of  developing  the 
power  of  the  falls  on  the  Canadian  side,  no  matter 
how  much  the  promoters  of  other  companies  may 
wish  it  to  do  so. 
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Cities  cannot  saywhatwill  be  actionable  negligence 
in  operating  electric  cars,  according  to  the  recent  rul- 
ing of  the  Supreme  Court  of  Illinois,  in  the  case  of 
Rockford  City  Railway  company  against  Blake.  It 
is,  no  doubt,  true  that  the  city  of  Rockford  had  the 
uower,  by  ordinance,  to  regulate  the  speed  of  street 
cars  within  the  city,  and  perhaps  other  wholesome 
police  regulations  might  be  adopted  in  regard  to  the 
management  and  running  of  cars,  but  the  court 
does  not  think  that  the  city  was  clothed  with  power 
to  determine  when,  or  under  what  circumstances,  a 
slreet-car  company  should  be  guilty  of  negligence 
upon  which  a  recovery  of  damages  might  be  predi- 
cated by  a  person  who  may  have  been  injured. 


It  is  gratifying  to  find  complete  and  unqualified 
approval  of  the  performance  of  electric  motors  in  the 
operation  of  turret  guns  from  such  a  high  authority 
upon  naval  affairs  as  Captain  Charles  O'Neil,  chief 
of  the  Bureau  of  Ordnance  of  the  United  States 
Navy.  The  annual  report  of  that  officer  contains 
one  paragraph  that  concisely  expresses  the  condi- 
tions which  make  the  use  of  electricity  in  the  man- 
agement of  heavy  guns  superior  to  any  other  form 
of  energy.  Speaking  of  the  service  during  the  war 
with  Spain,  Captain  O'Neil  says: 

Experience  has  shown  that  guns  in  turrets  op- 
CTled  by  electric  power  can  be  laid  upon  more  ac- 


curately and  made  to  follow  a  moving  target  than 
when  operated  by  steam,  hydraulic  or  pneumatic 
power.  There  are  no  water  pipes  to  freeze,  no  steam 
pipes  to  burst,  and  no  delay  in  obtaining  a  full  work- 
ing pressure,  and  no  troublesome  or  noisy  exhaust 
pipes  to  deal  with.  A  burned-out  fuse  can  be  re- 
placed quickly  or  a  broken  wire  repaired,  and  as  the 
wires  can  be  led  below  the  armored  deck  there  is 
little  liability  of  the  latter  becoming  necessary. 

These  words  of  praise  are  well  deserved,  but  they 
are  none  the  less  gratefully  received  by  the  advo- 
cates of  this  type  of  equipment.  Captain  O'Neil's 
endorsement  should  insure  the  general  adoption  of 
electric  motors  for  all  work  of  this  kind  in  the 
American  navy. 


A  prominent  American  newspaper  writer  in  Lon- 
don, who  possesses  unusual  facilities  for  gaining 
information  upon  industrial  subjects,  directs  atten- 
tion to  the  fact  that  American  manufacturers  have 
supplanted  German  merchants  in  competing  for  Eng- 
lish trade.  The  fear  of  German  competition  has 
subsided,  but  in  its  place  has  appeared  a  far  more 
dangerous  rivalry.  Statistics  showing  the  growth 
of  American  exports,  especially  of  iron  and  steel, 
are  seriously  commented  upon  in  London,  where  the 
success  of  American  bidders  in  securing  large  con- 
tracts for  municipal  work  and  electrical  plants  is 
held  up  as  a  warning  that  a  keen  competitor  is  in 
the  field.  London  newspapers  attribute  much  of 
the  success  which  ^has  attended  the  introduction  of 
American  wares  in  English  and  continental  markets 
to  the  energy  of  the  American  consular  service  in  ob- 
taining facts  for  home  manufacturers  and  opening 
new  markets  for  exports.  The  American  consuls 
are  described  as  commercial  travelers  who  are  not 
content  with  routine  work,  but  are  constantly  bust- 
ling about  among  English  merchants,  obtaining 
samples  of  goods  and  supplying  the  merchants  at 
home  with  the  facts  needed  for  enlarging  their  for- 
eign trade.  The  alertness  of  the  American  consuls 
is  explained  as  one  reason  why  England  is  losing 
trade,  and  the  practical  moral  is  drawn  that  the  Eng- 
lish consular  service  ought  to  be  reformed  on  Ameri- 
can  lines. 

This  is  certainly  an  unlooked-for  compliment 
to  the  American  consular  service,  English  writers 
were  once  in  the  habit  of  referring  to  the  American 
consular  system  as  a  striking  example  of  the  evils 
of  the  spoils  theory,  by  which  the  public  service 
was  converted  into  a  clearing-house  for  the  liquida- 
tion of  political  debts.  Our  friends  across  the  water 
are  beginning  to  realize  that  there  are  a  good  many 
things  about  the  United  States,  its  institutions  and 
its  people,  that  they  were  long  ignorant  of.  It  would 
he  much  better  for  them  to  investigate  the  conditions 
that  prevail  in  this  country  than  to  close  their  eyes 
to  facts.  Otherwise  there  will  be  a  rude  awakening 
in  store  for  them. 


Careful  attention  to  details  of  construction  is  ab- 
solutely necessary  for  the  safe  operation  of  an  elec- 
trical plant  of  any  kmd.  Accidental  contact  between 
telegraph,  telephone,  electric-light  and  electric-rail- 
way wires  occasionally  results  in  serious  damage, 
sometimes  entailing  loss  of  life  and  not  infrequently 
destruction  of  valuable  property.  Danger  lurks 
where  least  expected,  and  some  of  the  cases  that 
ccme  under  the  observation  of  the  electrical  inspect- 
ors for  the  fire  underwriteis  prove  conclusively  that 
eternal  vigilance  must  be  exercised  in  the  construc- 
tion and  operation  of  electrical  apparatus.  One  of 
the  cases  lately  reported  will  serve  as  an  illustration 
of  this  point,  A  misplaced  trolley  pole  from  a  pass- 
ing car  made  contact  with  a  guy  wire  which  was 
attached  to  a  metal-sheathed  electric-light  pole.  The 
bottom  of  the  metal  sheathing  made  contact  with 
the  glass  and  iron  sidewalk  in  front  of  a  mercantile 
establishment,  while  an  old  wire  cable  used  for  hang- 
ing signs  completed  the  connection  between  the 
iron  sidewalk  and  the  steel  girders  which  supported 
the  building.  Half-way  across  the  building  one  of 
the  girders  made  contact  with  a  natural-gas  pipe. 
The  contact  was  a  poor  one  and  the  current,  after 
following  the  peculiar  passage  indicated,  arced  at 
this  point,  puncturing  the  gas-pipe.  The  flow  of 
ga.s  was  instantly  ignited  and  set  fire  to  the  floor 
immediately  overhead,  resulting  in  a  loss  of  $2,035. 
On  the  other  hand  it  may  be  said  that  users  of  elec- 
trical apparatus  do  not  exercise  the  care  that  might 
naturally  be  expected  from  those  who  are  vitally 
interested.  Attention  is  called  to  the  custom  of 
merchants  in  the  smaller  cities  where  a  commercial 
circuit  of   series-arc   lights    is   operated,   of   leaving 


current  on  wires  after  closing  the  premises  imtil 
the  dynamo  at  the  station  is  shut  down.  This  prac- 
tice is  strongly  condemned  by  the  underwriters,  who 
claim  that  the  principal  losses  due  to  fires  from  arc 
lamps  have  occurred  under  such  conditions.  One 
of  these  is  noted  in  the  last  report.  Overheating  . 
of  mechanism  in  a  2,000  candle  power  series-arc 
lamp,  the  metal  casing  of  which  did  not  fit,  set  fire 
to  the  ceiling  of  a  store  which  was  closed,  although 
the  lamp  had  been  left  burning  until  the  circuit  was 
shut  off.  This  fire  illustrates  the  advisability  of 
cutting  all  current  out  of  buildings  when  unoccupied. 
The  loss  in  this  case  amounted  to  $3,000. 

There  have  been  so  many  warnings  of  this  kind 
that  it  is  not  to  be  wondered  that  the  insurance 
interests  sometimes  grow  impatient.  It  is  the  inter- 
est of  electrical  men  to  observe  every  precaution  that 
will  make  the  use  of  electrical  apparatus  safe  and 
reliable. 


Chemists  who  have  attentively  followed  the  pub- 
lished accounts  of  experiments  made  in  electrical 
bleaching  cannot  have  failed  to  note  the  rapid  strides 
made  by  electricity  in  chemical  applications  gen- 
erally, although  the  advance  in  this  particular  branch 
has  been  somewhat  slow  and  has  required  much 
labor  and  experiment. 

In  the  decomposition  of  marine  salt,  by  electric 
currents,  without  the  intervention  of  a  diaphragm, 
the  products  obtained,  which  are  chlorine  and  caus- 
tic soda,  recombine  at  once,  and  form  hydrochlo- 
rite  of  soda,  the  bleaching  element.  Simultaneously 
with  this  reaction,  other  by-products  are  developed 
which  are  combinations  of  chlorine  and  sodium. 
These  secondary  reactions  are  the  principal  causes 
of  trouble  in  electrical  bleaching. 

Carbon  electrodes  are  cheap  enough,  it  is  true, 
but  they  are  rapidly  exhausted,  and  where  they  are 
used  it  is  necessary  to  filter  the  liquid.  Plati- 
num electrodes  are  durable,  but  they  are  very  ex- 
pensive. Dr.  Kellner,  after  long  and  expensive 
experiments,  has  found  a  solution  of  the  problem, 
he  believes,  in  what  he  calls  "pointed  electrodes,'' 
which  permit  him  to  produce  simply,  durably  and 
economically  the  hypochlorite  of  soda  by  elec'ricity. 
These  electrodes  are  of  hard  rubber  or  similar  ma- 
terial, with  bristles  of  platinum,  like  a  brush.  They 
are  arranged  in  ebonite  boxes,  and,  under  favo-able 
conditions,  this  apparatus  produces  solutions  con- 
taining more  than  o.oi  of  active  chlorine — a  de- 
gree of  concentration  more  than  sufficient  for 
most  practical  uses.  The  percentage  of  satura  ion 
is  dependent,  of  course,  on  the  concentration  of  the 
salt  solution,   strength  of  current  and  temperature. 

A  solution  of  hypochloride  of  soda  containing  one 
per  cent,  of  active  chlorine  under  normal  conditions 
of  production,  with  a  10  per  cent,  solution  of  sea- 
salt,  contains  2.09  per  cent,  of  hypochlorite  of  soda, 
0.60  per  cent,  of  chlorate  of  soda  and  7.90  per  cent, 
of  chloride  of  sodium  not  decomposed.  The  bleach- 
ing product  is  perfectly  clear  and  has  an  odor  re- 
sembling that  from  apples,  Avhich  it  retains  for  a 
considerable  time  on  exposure  to  the  air.  Like 
solutions  of  powdered  lime  chlorides,  it  loses  this 
odor  by  exposure,  and  experiment  ha?  also  shown 
that  a  solution  of  hypochloride  produced  by  elec- 
trolysis when  exposed  to  light  is  decomposed  less 
rapidly  than  lime  chlorides. 

It  must  be  evident  to  the  chemist  that  the  two 
solutions  will  have  in  general  the  same  bleaching 
action,  provided  they  contain  equal  quantities  of 
active  chlorine,  and  experiment  confirms  this  sup- 
position, in  the  case  of  wood  cellulose,  straw  pulp, 
cotton  cloth,  cotton  wool  and  jute.  Bleaching  so- 
lutions produced  by  electrolysis,  however,  have  the 
advantage  of  making  the  washing  of  the  pulp  easier, 
besides  being  less  destructive  to  the  tenacity  of  the 
fiber.  The  concentration  of  the  solu'ion  is  more 
uniform  and  the  work  of  bleaching  is  likewise  more 
uniform. 

In  addition  to  the  technical  advantages  men- 
tioned, there  are  other  points  of  superiority  which 
should  not  be  overlooked.  An  economy  in  the  cost 
of  production  has  been  shown  in  favor  of  electro- 
lytic bleaching  solutions.  There  is  marked  econ- 
omy in  fact  in  using  hydraulic  power,  but  there 
is  a  considerable  saving,  even  with  steam,  over  the 
use  of  chloride  of  lime  in  powder.  Kellner's  process 
has  already  found  favor,  and  many  paper  and  cel- 
lulose mills  and  textile-fabric  establishments  are 
engaged  in  experimental  work  along  this  line  of 
investigation. 
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President's  Portrait  in  Incandescent 
Lights  at  the  Omaha   Exposition. 

During  the  visit  of  President  McKinley  and  his 
party  at  the  Trans-Mississippi  and  International 
Exposition  at  Omaha,  Jubilee  week,  October  joth 
to  17th,  a  special  ilhmiinalion  of  the  grounds  was 
arranged  with  particular  reference  to  the  occasion. 
An  elaborate  display  of  fireworks  accompanied  the 
electrical  exhibition. 

The  principal  feature  of  the  decorative  lighting 
was  the  illuminated  portrait  of  the  president,  which 
surmounted  the  bandstand  in  the  Midway.  It  was 
the  central  figure  also  in  the  display  of  fireworks 
and  proved  the  greatest  attraction  of  the  occasion. 
An  excellent  view  of  the  scene  is  presented  on  this 
page,  being  a  reproduction  from  a  photograph  se- 
cured by  F.  A.  Rhineharc.  the  ofHcial  photographer 
of  the  exposition.  President  McKinley  was  very 
much  pleased  by  the  display,  and  those  who  wit- 
nessed the  illumination  say  that  the  figure  was  an 
excellent  likeness  of   the  president. 

The  conception  of  the  plan  must  be  credited  to 
Superintendent  Foster  of  the  grounds  and  buildings, 
who  communicated  his  wishes  to  the  electricity  de- 
partment. Mr.  Rustin  assured  him  of  his  co-opera- 
tion, and  the  services  of  Mr.  Stieringer  were  at  once 
enlisted.  As  a  result  of  their  efforts  ihey  produced 
an  excellent  figure,  25  feet  high  and  comprising 
several  hundred  small  incandescent  lamps.  The 
effect  was  far  superior  to  anything  that  has 
yet    been    produced    in    this    line  through  the  em- 


whicli  the  small,  low-roofed  circular  carriages  run 
is  but  httle  larger  than  the  cars  themselves.  It  was 
not  long  before  the  passengers  became  panic- 
stricken.  They  left  the  cars,  and  making  their  way 
with  considerable  difficuly  through  the  narrow  space 
on  each  side  between  the  train  and  the  walls  of  the 
tunnel,  they  finally  reached  the  city  terminus,  about 
a  quarter  of  a  mile  distant,  on  foot. 

The  theory  of  deep,  underground  electric  railways, 
such  as  are  being  constructed  in  several  parts  of 
London,  and  which  have  been  advocated  for  years 
by  one  of  the  New  York  rapid-transit  factions,  is 
that  no  ventilation  is  necessary  beyond  that  auto- 
matically provided  by  the  motion  of  the  trains  them- 
selves. Experiments  have  seemed  to  justify  the 
theory,  and  no  serious  difficulty  has  been  encoun- 
tered when  everything  has  run  smoothly.  But  no 
provision  has  been  made  on  the  two  or  three  short 
lines  constructed  upon  this  principle  for  accidents 
or  failure  of  power,  such  as  occurred  on  the  City 
and  Waterloo  line  the  other  day.  This  line  is 
scarcely  a  mile  long.  It  dips  down  from  either 
terminus  to  its  lowest  level  beneath  the  river. 
GravitJ'  carries  the  trains  over  two-thirds  of  the  dis- 
tance each  way.  Electricity  is  used  for  the  remain- 
ing one-third  of  the  distance.  Each  track  is  in  a 
separate  tunnel,  and  the  chance  of  accident  on  a  line 
so  short  and  so  simply  constructed  is,  of  course, 
small.  But  it  exists,  and  conservative  Londoners, 
not  to  say  the  government  Board  of  Trade,  will  in- 
sist that  some  provision  shall  be  made  for  supply- 
ing air  to  victims  of  such  a  mischance  as  that  above 
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pioyment  of  fireworks,  although  it  is  said  to  be  the 
first  really  successful  adaptation  of  incandescent 
lighting  to  this  purpose.  The  effect  of  the  piece  can 
be  fully  appreciated  only  by  those  who  witnessed  it. 
as  the  conditions  for  such  a  display  were  excep- 
tionally good.  A  solid  black  background  brought 
the  lilies  boldly  out.  as  will  be  appreciated  by  a 
glance  at  the  cut.  The  inscription  under  the  por- 
trait, "Welcome  to  our  President,  our  Country  and 
Peace,"  was  also  formed  of  incandescent  lamps, 
and  the  sentiment  was  heartily  applauded  when 
flashed  upon  the  assembled  multitude. 


Ventilation    for     London     Underground 
Railways. 

[From  ilie  New  York  Sun.] 

London,  October  15.— The  experience  of  a  train- 
lead  of  300  passengers  stalled  in  a  narrow  tunnel 
many  feet  below  the  level  of  London  streets— un- 
derneath the  river  Thames,  in  fact— has  thoroughly 
alarmed  Londoners  who  had  welcomed  the  comple- 
tion of  a  new  underground  electric  railway.  There 
had  been  a  great  crowd  at  the  Waterloo  station  to 
welcome  home  the  Guards  from  their  campaign  m 
the  Soudan.  Of  course,  there  was  a  rush  afterward 
to  get  to  the  city,  and  the  new  electric  Ime,  which 
plunges  beneath  the  river  and  up  the  other  side  to 
it«  outlet  in  front  of  the  Bank  of  England,  was 
crowded  to  its  utmost  capacity.  The  electric  power 
proved  inadequate  to  carry  an  overloaded  train  up 
the  heavy  grade  from  beneath  the  river  to  the  city 
terminus,  and  the  cars  stopped.  The  electric  lights 
gr  'V  dr  ,  but  there  was  no  uneasiness  at  first  among 
the  entombed  passengers.  . 

After  a  few  minutes,  however,  the  air  grew  heavy. 
There  were  no  choking  odors,  of  course,  such  as 
make  travel  by  the  ordinary  London  underground 
lines  an  abomination,  but  a  peculiar  sensation  of 
suffocation  was  soon  felt  by  the  closely  crowded  men 
and  women.  It  grew  worse  rapidly.  Openmg  doors 
and  windows  did  no  good,  for  the  iron  tube  through 


described.     The  Lancet  to-day  is  not  a  bit  too  em- 
phatic when  it  says: 

"It  is  assiniied,  and  correctly,  that  the  advance  of 
a  train  through  a  tube  which  it  closely  fits  is  sufficient 
to  maintain  an  adequate  change  of  air  in  the  tunnels, 
in  which  case  no  extra  provision  for  ventilation  need 
be  made,  but  in  the  event  of  a  breakdown  the  sup- 
ply of  air  would  soon  be  exhausted  and  the  result 
might  be  disastrous  and  comparable  with  the  aw- 
ful historic  tragedy  of  the  Black  Hole  in  Calcutta. 
Either  an  improved  system  of  keeping  up  a  supply 
of  air  must  be  adopted  on  the  underground  electric 
railways  or  else  a  relay  of  motors  must  be  immedi- 
ately at  hand  at  both  ends  of  the  tunnel  to  draw  the 
trains  out  in  the  event  01  a  breakdown.  The  former 
course  would  be  safer,  for  in  the  event  of  a  train 
leaving  the  rails  the  delay  would  be  necessarily 
great  and  correspondingly  serious  to  the  imprisoned 
passengers.  The  matter  must  be  referred  to  the 
Board  of  Trade,  which  we  hope  in  the  present  in- 
stance has  not  committed  a  serious  oversight.  Steps 
must  be  taken,  if  such  by  some  inconceivable  want 
of  perspicuity  is  not  already  the  case,  to  remove  the 
awful  possibility  of  suffocating  a  trainload  of  peop'e. 
It  would  be  interesting  to  know  whether  the  under- 
ground electric  lines  in  course  of  construction  have 
included  in  their  plans  the  provisions  of  an  air  sup- 
ply should  any  necessity  arise." 


BOOK  TABLE. 

Lecture  Notes  on  the  Theory  of  Electrical  Meas- 
urements.    By  William  A.  Anthony  (John  Wiley 
&  Sons,  New  York;  price,  $1.00). 
This  treatise  was  prepared  for  third-year  classes  of 
the  Cooper  Union  Night-school  of  Science,  at  which 
the  author  was  professor  of  physics.  It  is  the  purpose 
of  this  course  of  lectures  to  teach  the  fundamen'al 
principles  of  all  electrical  measurements,  rather  than 
to  describe  in  detail  methods  employed  in  particula*- 
cases,  and  accordingly  the  definitions  and  relations 
of  electrical  quantities  have  been  discu;;sed  in  detail. 


and  the  derivation  of  the  electrical  units  has  been 
fully  treated.  It  is  the  aim  to  furnish  a  thorough 
foundation  in  the  theory  of  electrical  measurements, 
in  order  that  the  student  may  be  better  equipped  for 
practical  work  with  a  knowledge  of  typical  methods, 
than  he  could  possibly  acquire  by  the  most  ex'.ended 
empirical  instruction  in  special  methods  without 
such  foundation. 

Beginning  with  the  C.  G.  S.  units,  the  course  in- 
cludes the  "magnetic  field,"  the  fundamental  elec- 
trical principles  and  their  application  to  practical 
work. 


American  Gas  Light  Association. 

[Special  correspondence  of  the  W eater d  Eleclrician,] 

Niagara  Falls,  N.  Y.,  October  21. — The  address 
delivered  before  the  members  of  the  American  Gas 
Light  association  at  the  annual  convention  at  Ni- 
agara Falls  on  October  igth,  20lh  and  21st  by  Pres- 
ident Crockett  of  San  Francisco  contained  several 
allusions  of  interest  to  men  engaged  in  the  elec'ric, 
gas  and  water  fields. 

"Within  the  last  two  or  three  years,"  he  said. 
"there  has  arisen  throughout  this  country  a  proposi- 
tion looking  toward  the  acquisition  by  municipalities 
of  so-called  public  utilities,  such  as  gas  and  water- 
works, street-car  lines,  telegraph  and  telephone 
companies,  in  fact,  everything  that  necessitates  the 
use  of  the  public  streets.  It  seems  to  me  that  the 
recent  agitation  on  the  subject  of  mun-cipal  owner- 
ship of  public  utilities  by  the  mayors  of  the  various 
cities  should  be  a  lesson  to  gas  managers,  showing 
the  necessity  on  their  part  of  some  concerted  action 
to  control  the  theories  which  are  put  for.h  by  these 
men,  who  have  only  in  a  general  way  studied  the 
subject,  and  with  which  they  are  not  absolutely  fa- 
miliar. 

"At  this  particular  time  and  in  this  particular 
place,  where  the  greatest  long-distance  transmission 
plant  in  America  is  in  operation,  it  will  not  be  out 
ci  place  to  say  that  a  great  deal  of  alarm  has  been 
felt  by  some  gas  companies  regarding  the  transmis- 
sion to  long  distances  of  electricity  generated  by 
water  power.  The  experience  so  far  has  been  that. 
while  in  some  instances  it  has  worked  a  hardship 
on  companies  operating  small  plants,  the  cost  of 
equipping  and  maintaining  an  electric  plant  for 
long-distance  transmission,  the  high-potent'al  volt- 
age required,  the  continued  loss  sus  ained,  the  h'gh 
cost  of  constructing  storage  dams  to  insure  a  full 
supply  of  water  during  a  dry  season,  have  caused  this 
system  of  lighting  to  be  looked  upon  with  more  or 
less  disfavor.  Tins  has  been  practically  illus'rated 
this  year  in  California,  notably  in  the  city  of  Sacra- 
mento." 

He  cited  the  case  of  the  Folsom  Water  Power 
company  and  another  company  on  the  South 
Yuba  River,  which  failed  to  pay  interest  on  the 
investment,  while  the  Sacramento  Gas  company  had 
paid  expenses.  The  electrical  people  had  failed  to 
get  a  sufficient  water  supply  and  were  forced  to 
erect  auxiliary  steam  plants.  Similar  conditions  ex- 
ist in  the  city  of  Fresno,  he  claimed.  He  added  that 
the  introduction  of  electricity  had  not  proven  the 
great  evil  anticipated  in  its  commercial  form.  It 
had  caused,  in  a  way.  a  demand  for  the  use  of  much 
more  light  than  formerly,  but  above  all  it  had  com- 
pelled the  gas  men  to  find  nev^'  outlets  for  the  sale 
of  their  commodity.  Gas  as  a  fuel  is  now  recog- 
nized as  one  of  the  most  economical  agents  in  the 
world.  In  San  Francisco,  where  hundreds  of  thou- 
sands of  cans  are  made  every  year  for  packing  fruits 
and  vegetables,  gas  is  almost  the  only  agent  used 
for  fuel  in  their  manufacture,  one  company  alone 
having  asked  him  to  make  a  bid  for  10.000,000  feet 
per  annum  for  that  purpose. 

"The  question  of  the  utility  of  acetylene  as  a 
commercial  product,"  said  he,  "has  been  debated 
from  time  to  time  by  members  of  the  gas  profession, 
and  while  gas  men  have  been  disposed  to  regard  it 
3s  too  dangerous,  especially  in  liquid  form,  to  be 
used  with  impunity,  still  there  are  others  who  be- 
lieve that  the  product  will  be  materially  cheaper 
in  time,  and  think  it  can  be  used  with  safety  and 
economy. 

"One  of  the  most  successful  ventures  of  the  com- 
pany which  I  represent  was  the  buying  of  gas  rano:es 
and  loaning  them  to  people  free  of  charge,  provided 
that  they  use  not  less  than  i,oco  feet  of  gas  per  month 
while  they  had  the  stoves  in  their  possession.  We 
feared  that  the  stoves  would  be  returned  by  custo- 
mers in  such  bad  condition  that  it  would  absorb 
all  of  the  profits  to  put  them  in  repair  again,  but. 
much  to  our  surprise,  we  fotmd  that  the  stoves  came 
back  in  good  condition." 

President  Crockett  also  expressed  the  belief  that 
when  street  railroads  had  their  tracks  properly 
guarded  there  was  little  or  no  danger  from  elec- 
trolysis and  that  fears  entertained  by  many  in  this 
direction  were  practically  unfounded.  He,  however. 
pointed   out   dangerous  conditions. 

New  York  was  selected  as  the  next  meeting  p^ace, 
and  new  officers  were  elected  as  follows:  President, 
A.  C.  Humnhreys  of  New  York;  vice-presidents, 
G.  G.  Ramsdcll  of  Philadelphia.  E.  G.  Pratt  of  Des 
Moines  and  W.  R.  Beal  of  New  York;  secretary- 
treasurer.  A.  E.  Forstall  of  Montclair.  N.  J.:  mem- 
bers of  council  for  two  years,  Rollin  Norris  of  Phila- 
delphia. Malcolm  Greenough  of  Cleveland  and  C. 
H.  Dunbar  of  Elgin,  111. 


A  telephone  line  will  probably  be  erected  between 
Perris  and  San  Jacinto,  Cal.,  soon. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Intercommunicating     Telephone     Sys- 
tem. 

In  every  large  community  there  is  an  apparent 
tendency  toward  concentration  of  business  enter- 
prises by  acquisition  or  consolidation  under  one 
management,  resulting  in  the  employment  of  large 
forces  of  men,  who  are  for  convenience  divided  into 
departments.  In  many  of  these  there  are  matters 
constantly  arising  which  require  reference  to  heads 
of  departments  or  officials  of  the  corporation.  The 
use  of  the  telephone  has  been  found  of  great  ad- 
vantage under  these  conditions,  as  it  is  a  great  time 
saver  and  permits  ever>-  man  to  remain  at  his  post, 
although  he  may  be  communicating  with  some  dis- 
tant part  of  the  establishment. 

It  will  be  readily  understood  that  these  advantages 
are  enjoyed  in  the  fullest  measure  where  a  large 
clerical  force  is  employed,  the  work  of  each  de- 
partment having  a  close  relation  to  that  of  the 
others,  and  where  it  is  necessary  to  transmit  orders, 
hold  conferences  and  issue  instructions.  When  the 
People's  Gas  Light  and  Coke  company  of  Chicago, 
which  practically  controls  the  entire  gas  supply  of 
the  city,  fitted  up  its  new  quarters  at  iiichigan  av- 
enue and  Adams  street,  it  was  found  that  the  mag- 
nitude of  the  business  required  the  installation  of  a 
complete  intercommunicating  system.  It  was  found 
necessary'  to  make  provision  for  a  system  of  nearly 
100  instruments  to  connect  the  application  offices 
on  the  main  floor,  the  bookkeepers'  department  on 
the  second  floor  and  the  officials  and  heads  of  de- 
partments on  the  third,  fourth  and  fifth  floors  and 
also  the  storerooms  in  the  basement.  The  entire  ap- 
paratus was  manufactured  and  installed  by  the 
Stromberg-Carlson  Teleplione  Manufacturing  com- 
pany of  Chicago. 

The  plant  is  interesting  because  of  its  expensive 
character,  the  particular  use  which  is  made  of  it  and 
the  excellent  design  and  workmanship  shown 
throughout. .  In  the  accompanying  illustrations  Fig. 


It  is  shown  more  fully  in  Fig.  2,  with  a  6o-point 
plug  switch.  The  desk  set  is  very  neatly  designed 
and  substantially  constructed.  The  plug  switch  con- 
sists  of  a   series  of  jacks   compactly  mounted,    on 


it  does  not  prevent  that  station  from  being  called 
by  another  while  so  disconnected.  The  talking  cir- 
cuit is  completed  by  the  called  party  placing  the 
plug  in  the  home  number. 

The  instruments  used  in  this  system  are  of  the 
regular  long-distance  ty-pe,  and  in  cities  where  in- 
dependent public  exchanges  have  been  established 
the  private  system  can  be  connected  directly  with 
the  public  exchange. 

The  advantages  of  such  a  system  of  intercommuni- 
cation are  appreciated  so  fully  that  it  is  now  used 
not  only  in  many  large  business  houses  in  the  prin- 
cipal cities  throughout  the  United  States,  but  is 
being  installed  in  many  large  residences,  hotels,  pub- 
lic institutions,  factories,  and  of  late  for  connecting 
mines  and  mills  with  offices.  The  entire  system  is 
claimed  to  have  been  most  carefully  worked  out  in 
all  its  details.  Objectionable  cross-talk  is  entirely 
avoided  by  the  peculiar  arrangement  of  circuits 
adopted.  This  feature  and  other  valuable  points 
v.-ould  seem  to  make  it  one  of  the  most  desirable 
systems  to  use  where  rapid  and  reliable  communi- 
cation between  different  departments  is  required. 


Telephony  Abroad. 


FIG.     2.       INTERCOMMUNICATING     TELEPHONE      SYSTEM. 

DESK  SET  WITH  6o- POINT  PLUG  SWITCH. 

which  terminates  the  direct  line  from  the  other  in- 
struments of  the  sj'stcm. 

In  this  system  direct  connection  can  be  made  be- 
tween any  of  the  application  offices  and  each  desk  in 
the  bookkeeping  department,  which  is  shown  in 
Fig.  3,  without  first  calling  a  central  office  and  also 
between  the  offices  on  the  other  floors.  The  calling 
party  completes  the  ringing  circuit  to  the  station 
de.sired    bi:  inserting  the  ijlug  in   a  corre?i>onding 


It  appears  to  be  the  intention  of  the  corporation 
of  Manchester,  England,  to  allow  the  proposed  new 
telephone  company"  to  get  its  license  from  the  Post- 
office  if  it  can;  otherwise  the  corporation  will  appiy 
for  a  municipal  license.  At  a  recent  meeting  of 
the  Manchester  telephone  committee  a  deputation 
attended  from  the  Mutual  Telephone  company  for 
the  purpose  of  "endeavoring  to  gain  the  committee's 
support  to  the  application  made  by  the  company  to 
the  postmaster-general  for  a  license  authorizing  it 
to  establish  and  work  a  telephone  system."  After 
hearing  the  statement  made  on  behalf  of  the  com- 
pany, the  committee  intimated  that  it  "would  give 
the    matter    consideration."     In    the    meantime    the 


INTERCOMMUNICATING  TELEPHONE  SYSTEM. APPLICATION  OFFICE  EOUIPPED  WITH  DESK  SETS 


I  is  an  interior  view  gl  one  of  the  application  of- 
fices, showing  six  private-plant  instruments  and 
three  telephones  connected  with  the  public  exchange. 
The  private-plant  instrument  is  a  portable  desk  set. 


number  of  the  plug  box.  regardless  of  where  the 
plug  of  the  called  instrument  may  be.  In  this 
^\ay,  should  a  user  neglect  to  disconnect  the  in- 
strument or  fail  to  place  the  plug  in  the  home  jack 


committee  decided  to  wait  on  the  postmaster-gen- 
eral in  London,  and  discuss  the  question  with  him. 

The  city  of  Glasgow  applied  for  a  telephone  license 
in  1893.  and  again  last  year  for  a  license  for  the  whole 
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Glasgow  telephone  area.  The  object  in  gaining  a 
license  was  to  give  the  citizens  of  Glasgow  a  cheap 
and  efficient  telephone  service,  and  also  that  the 
corporation  might  have  control  of  the  streets.  At 
a  recent  meeting  of  the  corporation  officials  it  was 
announced  that  the  city  ot  Glasgow  was  not  afraid 
to  undertake  any  improvement,  and  that  it  had  no 
fear  that  at  the  end  of  191 1  the  system  would  be 
so  good  that  the  government  would  be  compelled 
to  buy  it  up.  The  matter  was  referred  to  the  par- 
liamentary bills  committee  to  frame  a  bill  to  get 
the  power  for  the  license  so  long  sought.  It  was 
estimated  that  the  cost  of  an  exchange  the  same 
as  the  present  one  in  Glasgow  would  at  first  be  only 
£100,000. 

The  Newcastle  Town  Council  has  opened  a  dis- 
cussion on  the  question  of  municipal  telephones, 
Glasgow  affording  the  text. 

The  highways  committee  of  the  London  County 
Council  has  made  the  following  recommendation 
in  an  official  report:  "That  the  attention  of  the 
postmaster-general  be  called  to  the  expression  of 
opinion  in  the  report  of  the  select  committee  on 
telephones,  that  general,  immediate  and  effective 
competition  by  either  the  Postoffice  or  the  local 
authority  is  necessarj',  and  that  a  really  efficient 
Postoffice  service  affords  the  best  means  for  securing 
such  competition;  and  that  he  be  asked,  whether, 
in  view  of  that  expression  of  opinion,  it  is  his  in- 
tention to  take  the  necessary  measures  for  estab- 
lishing an  efficient  telephone  system  for  the  county 
of  London.'' 

The  British  Columbia  Telephones,  Limited,  was 
incorporated  on  October  8th,  with  a  capital  of  £100.- 
000  in  £10  shares,  to  adopt  an  agreement  with  the 
New  Westminster  and  Burrard  Inlet  Telephone  com- 
pany. Limited,  to  acquire  telephone  lines  in  British 
Columbia  or  elsewhere,  and  shares  in  telephone  com- 
panies, and  to  carry  on  business  as  telephone  and 
telegraph  proprietors.  The  subscribers  are  English 
capitalists  and  manufacturers.  The  number  of  di- 
rectors is  not  to  be  less  than  three  nor  more  than 
seven. 

Telephones  in  New  South  Wales  are  all  under 
the  government.  The  charges  are  low,  and  the 
number  of  instruments  and  length  of  lines  are  in- 
creasing. In  1895  593  miles  was  constructed  at  a 
cost  of  £6,680,  and  at  the  end  of  i8g6  a  further  con- 
struction of  1,772  miles  of  line  had  been  effected,  at 
a  cost  of  £16,053.  The  annual  telephone  revenue 
increased  from  £7,212  in  1891  to  £31.955  in  1896. 
During  that  period  4,084  miles  of  line  were  con- 
structed at  a  cost  of  over  £52,000.  There  were  5,105 
telephones  in  use  in  the  system,  half  of  that  number 
being  in  Sydney  and  suburbs.     For  the  use  of  public 
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sition  he  retained  until  the  summer  of  1897,  when 
he  was  compelled,  by  ill  health,  to  resign.  During 
his  term  of  office  the  Danish  telegraph  system  was 
reorganized  and  developed,  and  the  present  efBciency 
is  due,  in  no  small  measure,  to  Colonel  Honcke's 
eft"orts.  He  'attended  the  international  telegraph 
conferences  at  London,  Berlin,  Paris  and  Budapest, 
and  took  a  great  interest  in  everything  connected 
with  telegraphy  and  telephony.  It  was  during  his 
directorate  that  the  state  telephone  system  of  Den- 
mark was  started  and  developed  and  was  also  con- 
nected with  that  of  other  countries. 


Extensions  and  Improvements. 


William 
Telephone 


S.    Paca,   superintendent    of    the   Union 
and    Telegraph    company    of    Erie,    Pa.. 
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niond  Urner  and  Edgar  L.  Miller,  to  operate  in 
Carroll,  Howard,  Washington,  Montgomery,  Alle- 
gheny and  Garrett  counties  in  Maryland,  and  also 
in  Franklin  and  Adams  counties,  Pennsylvania,  and 
London  County,  Virginia.  The  capital  stock  is 
$30,000. 

The  Baltimore  and  Harford  County  Telephone 
company,  of  which  Dr.  James  H.  Gorsuch  is  presi- 
dent, has  been  granted  permission  to  build  a  tele- 
phone system  from  Bradshaw,  Md.,  to  Rockford. 

The  question  of  constructing  a  telephone  line  from 
Chico  into  the  Megalia  and  Paradise  country,  Cal., 
is  being  agitated. 

Chief  Engineer  Clinch  of  the  fire  department  of 
Grass  Valley,   Cal.,  appeared   before  the  board  and 
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visited  Chicago  last  week.  Mr.  Paca  is  one  of  the 
most  experienced  telephone  men  in  the  independent 
telephone  field.  Years  ago  he  started  in  the  employ- 
ment of  the  Bell  company,  worked  his  way  up  to  a 
prominent  place  in  that  company's  service  and  then 


urged  that  telephones  be  placed 
houses. 


in  the  various  fire 


FIG.  3. 


INTERCO.\lMU.NlC..\l  l.NG  TEl-Ei'HONE  -SYSfR-M. BOOK-KEEPING 

WITH  A  TELEPHONE  SET. 


'EPARTMENSX,   EACH    DESK    EQUIPPED 


telephones  a  small  charge  is  made.  In  Sydney  there 
are  only  14  offices  of  this  kind,  but  there  are  also 
telephone  stations  at  856  telegraph  offices  in  the 
country  districts. 

The  Paris-Brussels-Berlin  telephone  line,  for  which 
negotiations  have  just  been  completed,  will  have  a 
length  of  650  miles. 

Colonel  Honcke,  who  was  for  many  years  director- 
general  of  Danish  telegraphs,  was  born  at  Flensborg 
on  July  28,  1834,  and  began  his  career  in  the  Danish 
army.  He  had  become  captain  in  the  enginsi^.'s 
\vhen,  in  1877,  he  was  appointed  to  succeed  Herr 
P.  Faber  as  director-general  of  telegraphs  in  Den- 
mark, being  the  second  to  fill  that  office.     This  po- 


entered  the  electrical  supply  business  in  Baltimore. 
He  was  successful  in  this  departure,  but  returned 
to  telephony,  this  time,  however,  in  the  interests  of 
independent  telephony.  Mr.  Paca  is  examining  the 
telephone  apparatus  manufactured  by  Chicago 
houses,  as  he  expects  shortly  to  return  to  Erie,  from 
which  point  he  is  building  several  lines  to  other 
towns  and  cities  throughout  Pennsylvania. 

The  Sunset  company  has  contracted  to  build  a 
telephone  line  from  Bangor  to  Brownsville,  via 
Rackerby. 

The  Maryland  Telephone  and  Telegraph  company 
has  been  incorporated  by  David  C.  Winebrener, 
Judge  John    C.    Mor'.er.   Wilbur   H.    Duvall,   Hain- 


New  Teleohone  Battery. 

The  battery  herewith  illustrated  has  just  been 
brought  out  by  the  Western  Electrical  Supply  com- 
pany of  St.  Louis  and  is  intended  for  telephone  use. 
One  of  the  advantages  claimed  is  that  the  carbon 
binding-post  does  not  protrude  through  the  carbon, 
thus  allowing  a  corrosion  to  gradually  ruin  the  con- 
nection, but  is  screv.-ed  in  from  the  top,  until  per- 
fectly firm,  and  then  made  secure  by  hot  solder 
being  poured  around  it.  This  makes  a  connection 
that  cannot  possibly  corrode,  and  one  that  is  im- 
possible to  work  loose. 

-  It  will  also  be  noticed  that  the  carbon  cylinder 
is  not  filled  with  a  granulated  carbon  and  oxide 
of  manganese  from  the  bottom  of  the  carbon  and 
then  sealed,  but  that  it  is  screwed  to  the  cover  in 
such  a  manner  that  it  may  at  all  times  be  easily 
removed  and  refilled.  This,  it  will  be  noticed,  is  a 
very  convenient  feature. 

The  carbon  used  in  this  battery  is  of  a  selected 
stock,  and  no  pains  have  been  spared,  in  making 
the  selection,  to  procure  a  carbon  that  is  especially 
adapted  to  this  class  of  work. 

The  workmanship  is  also  worthy  of  consideration, 
as  the  parts  are  all  carefully  constructed  and  put 
together  in  a  most  desirable  manner.  It  will  be 
noticed  that  the  rod  which  protrudes  through  the 
cover  is  rriounted  on  the  cylinder  zinc  in  such  a  man- 
ner that  it  cannot  possibly  become  loosened,  as  a 
shoulder  is  placed  upon  the  zinc  so  as  to  hold  it 
firmly  in  position. 

The  zinc  cylinder  is  especially  thick,  thus  adding 
greatly  to  its  life,  and  the  zinc  used  is  of  unusual 
purity. 

The  cover  of  the  battery  is  made  of  one  solid 
piece  ofcarbon,  so  thoroughly  saturated  with  paraf- 
fine,  while  still  warm  from  the  ovens,  that  it  is  ab- 
solutely an  impossibility  for  the  salts  to  creep  over 
the  top  and  corrode  the  connection. 

The  zinc  rod  protrudes  through  this  carbon  by 
means  of  a  porcelain  tube,  which  acts  as  an  insu- 
lator, and  helps  to  give  life  to  the  battery. 

The  glass  jars  are  not  made  of  the  ordinary  green 
glass,  but  are,  on  the  contrary,  made  from  the  piirest 
■white  flint  glass  that  can  be  obtained,  which  makes 
them  not  only  tough  and  unlikely  to  break,  but  gives 
the  battery  a  very  neat  appearance. 


Careless  Telephone  Lineman. 

Among  the  fires  reported  by  the  Electrical  Bureau 
of  the  National  Board  of  Fire  Underwriters  at  157 
La  Salle  street,  Chicago,  for  the  quarter  just  ended 
was  one  due  to  the  carelessness  of  a  telephone  liiie-' 
man.  The  incident  is  concisely  descrilied  in  the 
quarterly  report  as  follows: 

A  workman  left  the  loose  ends  of  a  telephone  circuit  lying  on  .i 
metal  roof.  About  two  blocks  away  the  telephone  wires  crossed 
over  a  trolley  wire,  which  made  contact  when  car  passed,  raising 
the  trolley.  The  current  grounded  on  the  metaf  roof  and  waste 
pipe,  setting  fire  to  the  roof.  The  current  also  followed  the  waste 
pipe  into  the  kitchen  of  the  upper  apartment,  causing  a  consider- 
able arcing  at  the  sink.  The  wires  were  finally  cleared  from  the 
building  and  fire  extineuished. 
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A  New  Circuit  Breaker. 

Tlie  circuit  breaker  illustrated  has  been  on  the 
market  several  months  and  has  been  used  on  some 
of  the  largest  installations  in  New  York  city.  Many 
advantages  are  claimed  for  this  circuit  breaker  and 
some  novel  features  are  embodied  in  the  construc- 
tion of  the  instrument.  The  action  is  also  different 
from  that  of  other  instruments  on  the  market.  This 
circuit  breaker  is  manufactured  by  F.  A.  LaRoche 
&  Co.  of  New  York,  who  are  also  the  manufacturers 
of  the  Ideal  circuit  breaker  and  a  full  line  of  switches, 
switchboards  and  all  kinds  of  automatic  switching 
devices.  "Victor"  is  the  trade  name  of  the  new  cir- 
cuit breaker. 

The  style  of  this  circuit  breaker  is  of  the  fly-out 
action,  but  the  danger  to  the  operator  is  reduced 
to  a  minimum,  owing  to  the  shortness  of  the  blades, 
and  the  momentum  being  checked  or  broken  as 
soon  as  the  circuit  is  interrupted.  The  device  has 
the  independent  action;  that  is  to  say,  each  blade 
is  separately  thrown  in  and  controlled,  and  in  case 
of  a  short-circuit  or  overload  both  blades  simul- 
taneously open.  The  Victor  circuit  breaker  cannot 
be  closed  as  long  as  the  overload  or  short-circuit 
exists  in  the  line.  As  soon  as  one  blade  is  thrown 
in,  and  you  attempt  to  throw  the  opposite  blade  in. 
the  blade  already  in  the  clips  will  open  independently 
of  the  blade  being  closed,  thereby  making  it  un- 
necessary to  use  knife  switcjies  in  conjunction  with 
these  circuit  breakers. 

Each  blade  has  a  separate  latch  and  catch,  which 
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acts  on  the  roller  principle,  reducing  the  friction  to 
a  minimum.  Each  blade  is  independently  hinged 
on  a  self-locking  hinge  post,  which,  by  the  act  of 
closing  the  blade,  compresses  the  clips  of  the  hinge- 
post,  and  which  can  be  compressed  to  any  degree, 
as  the  locking  device  is  graduated,  and  is  adjustable, 
and  can  be  set  with  a  pressure  of  i,oco  pounds  to 
the  square  inch  of  pressure  between  the  clips  and 
blades,  making  them  equivalent  to  a  solid  mass  of 
copper. 

It  is  stated  that  these  circuit  breakers  have  never 
been  known  to  heat  at  the  hinge-post  with  double 
the  amount  of  current  going  through  for  what  they 
are  intended.  The  device  is  equipped  with  new- 
style  carbon  breaks  of  liberal  capacity,  so  adjusted 
that  the  blades  have  left  the  conducting  clips  one 
inch  before  the  break  taking,  place  on  the  carbon, 
therefore  preventing  burning  of  the  clips,  freezing 
and  cutting,  which  so  often  causes  trouble  with 
switches  and  circuit  breakers. 

The  solenoid  is  differentially  wound,  which  con- 
centrates the  energy  to  the  center  of  the  solenoid, 
\ery  little  current  passing  through  the  outer  coil. 
The  coils  on  the  circuit  breakers  from  100  amperes 
up  are  wound  with  bare  copper  and  carefully  insu- 
lated, yet  when  the  coil  is  completed  it  looks  like 
one  solid  spiral  of  copper.  The  entire  circuit  breaker 
is  made  up  of  cold  hard-drawn  copper,  no  castings 
being  used  throughout  its  entire  construction. 

The  whole  conducting  part  of  this  circuit  breaker 
is  calculated  on  a  basis  of  750  amperes  to  the  square- 
inch  sectional  area.  Each  blade  has  an  independent 
plunger  and  copper  steel  spring,  which  can  be  re- 
moved if  required,  from  the  front  or  back  of  the 
board,  as  ma}'  be  desired.  Another  advantage  of 
this  circuit  breaker  is  the  small  number  of  holes 
that  need  be  drilled  in  the  switchboard,  only  seven 
holes  being  required  to  hoM  the  circuit  breaker  in 
place  and  on  the  board.  The  range  of  adjustment 
is  large.  A  circuit  breaker  wi  h  a  normal  rating  of 
200  amperes  can  be  adjusted  to  break  a  circuit  any- 
where between  100  amperes  and  400  amperes.  The 
instruments  are  also  made  with  underload  attach- 
ment. 


Illumination  for  Department  Stores. 

The  problem  of  illuminating  large  retail  stores 
has  been  cai-efully  and  scientifically  worked  out 
in  the  large  store  of  the  O'Gorman  company  at 
Providence,  R.  I.,  and  in  the  Houghton  &  Dutton 
store  in  Boston.  In  the  former  store,  which  is  one 
of  the  largest  in  Providence,  124  enclosed  electric 
arc  lamps  are  distribuied  throughout  the  different 
departments,  and  in  the  new  Houghton  &  Dutton 
building  250  of  the  same  lamps  are  used  to  illumi- 
nate portions  of  the  buildmg  now  completed. 

In   selecting  the   enclosed    type   of   arc   lamp,    its 


delicate  shades  of  color  demand  a  light  which  will 
not  falsify  them  in  any  way;  in  the  latter,  without 
such  a  light  the  finer  wares  such  as  Dresden,  Wedg- 
wood, Royal  Worcester,  etc..  could  hardly  be  sold 
on  dark  days  or  after  sunset.  The  heads  of  these 
departments  find  the  mild,  clear,  white  light  from 
the  lamps  in  every  way  satisfaclory  and  mentioned 
the  fact  that  it  is  particularly  easy  on  the  eyes.  Al- 
though these  lamps  are  burned  largely  during  the 
day,  neither  had  had  trouble  with  his  eyes  since  the 
lamps  were  inslalled,  although  with  all  other  forms 
of  light  the  constant  attention  to  delicacy  of  partem 
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various  advantages  over  other  types  were  carefully 
considered,  and  not  until  certain  practical  store  tests 
had  resulted  favorably  was  the  ultimate  decision 
reached.  The  results  obtained  in  actual  practice 
have  full}-  borne  out  the  claims  of  the  manufacturers, 
and  in  both  cases  the  customers'  appreciation  is  a 
gratifying  testimony  to  the  superiority  .of  the  en- 
closed arc  lamp. 

The  store  of  the  O'Gorman  company  is  in  the 
Alice  building,  Providence,  R.  I.,  where  it  occupies 
seven  floors  and  a  basement,  the  fourth  floor  only 
being  divided  up  into  rooms.  The  first  and  second 
floors  are  each  lighted  up  by  20  lamps,  suspended 
so. as  to  allow  from  10  to  12  feet  clear  between  the 
lamps  and  the  floor.  The  third,  fourth,  fifth  sixth 
and  seventh  floors  and  basement  are  each  lighted 
by  14  lamps,  hung  at  heights  from  the  floor  vary- 
ing with  the  heights  of  the  ceilings.     The  average 


and  shade  of  color  had  seriously  affected  the  eye- 
sight. The  fourth  and  fifih  floors  are  given  up  to 
draperies  and  furniture.  Here,  too,  the  ease  wi.h 
which  colors,  under  the  enclosed  arc.  could  be  se- 
lected and  such  selection  not  be  falsified  on  ex- 
posure to  daylight,  was  considered  the  valuable 
feature  of  the  lamp.  Customers  now  rely  upon  this 
light  fully,  whereas  in  similar  cases  they  could  trust 
their  judgment  only  by^  taking  the  goods  to  the 
window.  A  view  in  the  O'Gorman  store  is  shown 
in   Fig.   I. 

Fig.  2  shows  the  lighting  of  the  china  and  glass- 
ware department  of  Houghton  &  Dutton,  Boston, 
Mass.  In  this  case  double-globe  lamps  are  used 
instead  of  the  single-globe  type,  which  at  the  time 
these  were  installed  had  not  been  fully  developed. 
The  excellent  results  obtained  are,  however,  s'm.lar, 
the   intensity   of  the   light   alone   varying.     To   the 
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area  illuminated  by  each  lamp  is  almost  600  square 
feet.  The  store  of  the  O'Gorman  company  is  the 
most  brilliantly  and  perfectly  lighted  in  Providence. 

The  first  and  second  floors  of  the  O'Gorman  store 
are  devoted  to  the  sale  of  general  dry  goods.  The 
head  of  this  department  found  the  quality  of  the 
light  excellent  from  the  point  of  view  of  illumination 
and  of  peculiar  value  in  enabling  both  salesmen  and 
customers  to  distinguish  easily  niceties  of  shade 
and  texture  in  the  goods.  He  commented  on  the  ab- 
sence of  all  shadows,  the  quantity  of  light  being 
amply  sufficient  to  eliminate  them,  although  con- 
siderable space  is  occupied  by  pillars,  cases,  cash 
carriers,  etc. 

In  the  two  departments  on  the  third  floor  as 
much  white  light  as  possible  is  absolutely  nec- 
essary. Indeed,  in  no  other  is  a  white  light 
more'  essential  than  in  these,  devoted  to  the  sale  of 
the  finer  class  of  wall  papers  and  to  porcelains  and 
chinawares.     In  the  former  the  varied  patterns  and 


General    Electric    company    Messrs.    Houghton   & 
Dutton  recently  wrote: 

"At  the  time  we  erected  our  new  building  at  the 
corner  of  Trcmont  and  Deacon  streets,  the  matter 
of  artificial  illumination  received  a  great  amount 
of  consideration.  Alter  thoroughly  investigating 
all  the  various  methods  brought  to  our  attention 
and  looking  into  the  apparatus  and  devices  offered, 
we  decided  to  make  use  of  the  enclosed  long-burn- 
ing lamps  made  by  your  company.  We  have  already 
about  250  installed:  when  our  building  is  finally 
completed  there  will  be  a  considerable  additional 
number.  The  experience  which  we  have  derived 
from  the  past  year's  use  of  these  lamps  has  fully 
borne  out  the  claims  which  your  representative 
made  for  them,  and  we  heartilj'  indorse  all  your 
claims  for  their  adaptability'  to  the  requirements  of 
large  department  stores.  The  light  g'ven  is  the  most 
satisfactory  substitute  for  sunlight  in  our  millinery 
and  fine  dress-goods  departments  that  has  ever  been 
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brought  to  our  attention.  The  lamps  are  very 
cleanly  and  reliable  in  operation,  do  not  scatter 
carbpn  dust,  are  ornamental  in  appearance  and  give 
an  evenly  dilTused  light.  A  great  advantage  in  the 
use  of  these  lamps  in  such  a  store  as  ours  arises 
from  the  fact  that  they  only  have  to  be  trimmed 
at  long  intervals,  thereby  avoiding  the  frequent  mov- 
ing of  goods  with  attendant  damage,  and  enabling 
the  trimming  to  be  done  out  of  business  hours. 
The  expense  of  operation  is  very  low,  and,  taken 
altogether,  we  have  nothing  but  words  of  the  high- 
est commendation  for  this  system  of  lighting." 


BOG\RT 
ELECTRIC 
GAS  LIGHT- 
ING  BURNER, 


Bogart     Electric     Gas-lighting    Burner. 

The  gas-burner  shown  by  the  cut  is  of  porcelain, 
instead  of  lava  and  is  provided  with  an  improved 
electrical  device  for  lighting  the  gas. 
Lava  is  regarded  by  some  manufacturers 
as  an  unsatisfactory  insulator  where 
currents  of  high  potential  are  employed, 
such  as  those  produced  by  the  frictional 
machine  or  Ruhmkorff  coil.  To  meet 
this  objection  the  A.  L.  Bogart  com- 
pany of  New  York  has  produced  a  tip 
of  porcelain. 

The  new  form  of  burner  is  intended 
to  be  used  in  series  electric  gas  light- 
ing. The  base  is  arranged  to  fit  the  metal 
socket  designed  to  receive  and  hold  the 
common  lava  tip  of  the  ordinary  pillar  burner  or  of  a 
candle  burner.  The  porcelain  used  in  the  improved 
burner  is  less  liable  to  breakage  either  through 
accidental  blows  or  by  the  increase  of  temperature 
due  to  the  flame.  The  tip,  therefore,  is  more 
durable.  The  high  insulation  of  the  porcelain 
tip  permits  of  the  lighting  of  a  greater  number 
of  burners  in  one  series.  Near  the  top  of  the  tip 
are  provided  grooves  in  w-hich  the  electrodes  are 
firmly  held  in  position.  This  feature  of  construction 
preserves  the  original  length  of  the  spark-gap.  An- 
other new  feature  consists  of  the  means  of  attaching 
the  wires  to  the  electrodes,  binding  screws  being 
used  for  this  purpose.  Thus  a  firm  contact  is  ob- 
tained. The  wires  can  be  connected  up  easily  and 
with  dispatch.  The  nuts  of  the  binding  screws  can- 
not be  lost,  as  there  is  a  head  at  the  upper  end  of 
the  screw.  The  tip,  being  white  in  color,  is  more 
attractive  than  those  of  the  old  style,  but  it  may 
be  colored  with  any  desired  tint  to  harmonize  with 
the  surroundings. 
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a  five-hours'  run  at  25  per  cent,  overload  the  rise 
in  temperature  will  not  exceed  45  degrees  Centi- 
grade. It  is  also  asserted  that  the  "type  K"  trans- 
formers will,  when  operated  in  oil,  safely  carry  over- 
loads of  25  per  cent,  for  periods  up  to  five  hours, 
with  a  temperature  rise  of  45  degrees  Centigrade 
above  the  air. 

All  transformers  are  subjected  to  a  severe  factory 
test  and  are  guaranteed  for  a  year  from  the  date 
of  shipment.       

Farr  Magneto  Bells. 

The  Farr  Telephone  and  Construction  Supply 
company  of  Chicago,  after  an  experience  of  more 
than  four  years  in  the  telephone  business,  became 
convinced  that  there  existed  a  great  demand  for 
a  high-grade  magneto  bell  if  it  could  be  sold  at  a 
reasonable  pi  ice.  With  this  need  in  view  the  Farr 
company  has  under  construction  50,000  magneto 
bells  of  the  types  herewith  illustrated. 

Fig.  I  shows  the  No.  I  bell,  which  is  made  with 


Pittsburg  Transformer. 

The  cuts  illustrate  the  "type  K"  transformer 
made  by  the  Pittsburg  Transformer  company.  Fig. 
I  shows  the  transformers  designed  for  1,000  and  600 
watts  respectively,  and  Fig.  2  the  parts  and  con- 
struction of  the  i.ooo-watt  ins.rum:n'.  Referring  to 
the  cuts,  it  will  be  seen  that  the  iron  core  has  the 
form  of  a  rectangular  letter  "O,"  upon  the  long 
sides  of  which  are  placed  the  windings.  There  are 
two  primary  and  two  secondary  coils,  the  primary 
being  wound  directly  upon  the  secondary.  The 
transformer  is  mounted  in  a  cast-iron  case,  hand- 
somely japanned,  and  may  be  operated  dry  or  im- 
mersed in  oil.  The  leads  are  brought  out  through 
porcelain  bushings,  the  primary  leads  at  the  rear 
corners  and  the  secondary  leads  at  the  front  of  the 
case,  all  issuing  perpendicularly  downward  and  well 
above  the  oil  level. 

Alluding  to  iron  and  copper  losses,  the  company 
claims,  by  the  use  of  the  finest  grade  of  sheet  steel 
and  by  a  liberal  use  of  iron  and  copper,  to  have  re- 
duced the  internal  losses  to  the  lowest  possible 
amount.  The  transformers  are  wound  with  copper 
of  the  largest  permissible  cross-section,  and  in  the 
larger  sizes  thin  straps  in  multiple  are  used.  The 
advantage  of  strap  over  round  wire  lies  in  the  fact 
that  25  to  30  per  cent,  more  of  the  available  space  is 
utilized.     Flexible  strap  i=  wound  with   greatly  re- 
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New  Electric  Safety  Lamp. 

There  has  recently  been  devised  a  portable  electric 
safety  lamp  for  use  in  special  cases  when  an  open 
flame  or  even  one  safeguarded  as  in  the  miner's 
lamp  would  prove  dangerous. 
The  combination  consists  of  a  dry 
battery,  arranged  to  be  carried  in 
a  holder  at  the  belt,  or  in  the 
pocket.  The  battery  is  controlled 
jby  a  small  rheostat,  maintaining 
Ian  even  supply  of  current  to  the 
'lamp  and  allowing  it  to  burn  with 
the  same  brilliancy  during  the  life 
of  the  battery.  Changing  an  ex- 
hausted for  a  new  battery  involves 
no  electrical  knowledge.  The  elec- 
tric lamp,  connected  to  the  battery 
by  a  flexible  cord,  is  the  miner's 
lamp  manufactured  at  the  Edison 
Lamp  Works  of  the  General  Electric  company.  It 
is  of  six  candle  power,  and  is  set  in  a  small  white 


NEW  ELECTRIC 
SAFETY  LAMP. 


hi  a  J. 

FARR    MAGNETO   BELLS. 

four-inch  fields.  The  magnets  are  six  inches  high 
and  nickel-plated.  The  hook  is  of  the  long-lever 
Bell  pattern.  The  woodwork  is  of  oak  and  walnut 
of  the  highest  piano  finish.  The  No.  3  magneto, 
which  is  illustrated  in  Fig.  2,  has  the  same  fields 
as  the  No.  i  magneto  bell.  The  magnets  are  strong 
and  durable  and  are  covered  with  black  enamel. 
The  Farr  company's  catalogue  No.  6,  recently  issued, 
gives  further  information  relating  to  these  bells  and 
to  the  other  well-known  products  of  the  company. 


NEW   ELECTRIC   SAFETY    LAMP. 

enameled  parabolic  reflector,  provided  with  a  stick- 
pin to  allow  it  to  be  attached  to  the  hat  or  any  part 
of  the  clothing.  The  light  is  strong  enough  to  allow 
ordinary  printed  matter  to  be  read  at  a  distance  of 
100  feet  from  the  lamp.  The  combination  is  manu- 
factured by  Elmer  E.  Mclntj're  of  Pittsburg,  and 
has  been  found  very  useful  b}'  gas  inspectors  in 
reading  meters  in  dark  cellars;  by  repair  men  ex- 


Buffalo-Tonawanda  Electric   Railway. 

The  trustees   of  the  village   of  Tonawanda   have 
granted  the  Buffalo  and  Lockport  railway  the  right 


duced  risk  to  the  insulation,  and  by  using  conduct- 
ors in  parallel  the  eddy  currents  becom.e  negligible. 

It  is  claimed  that  the  Pittsburg  transformers  are 
more  liberally  proportioned,  are  heavier  for  the 
same  capacity,  possess  lower  iron  and  copper  losses, 
have  closer  regulation  and  operate  at  a  lower  tem- 
perature than  any  other  on  the  market.  At  the 
end  of  an  eight  hours'  run  under  full  rate  load,  it 
is  said  that  the  rise  in  temperature  of  the  oil  insula- 
tion (which  is  recommended)  will  not  exceed  40  de- 
grees   Centigrade,   and,   furthemore,  at  the   end   of 


PITTSBURG   TRANSFORMER. 

to  lay  track  connections  between  their  tracks  and 
the  tracks  of  the  Buft'alo,  Kenmore  and  Tonawanda 
line  in  that  village.  In  granting  this  franchise  the 
trustees  incorporated  a  condition  which  allows  pa- 
trons the  privilege  of  going  to  Buffalo  or  returning 
from  Buffalo  over  the  Buffalo  and  Niagara  Falls 
road,  or  over  the  Buffalo,  Kenmore  and  Tonawanda 
line  on  a  ticket  bought  over  either  line.  The  traffic 
to  and  from  Lockport  will  pass  over  the  Kenmore 
line.  The  new  connection  will  be  made  along  Dela- 
Vs'are  street. 


ploring  cellars  and  trenches  for  gas  leaks  and  de- 
fective pipe  connections  or  examining  gaseous 
sewers;  by  miners  and  mine  inspectors  in  gaseous 
mines,  where  the  risk  of  explosion  even  from  the 
miners'  lamp  is  ever  present;  by  watchmen  in  pow- 
der mills  and  warehouses  storing  inflammable 
oils  and  essences,  or  by  workmen  repairing  oil  and 
gas  tanks  or  examining  the  riveting  inside  steam 
boilers.  This  lamp  is  especially  valuable,  as  it  leaves 
the  hands  free,  and  its  weight  is  so  small — about 
two  pounds — as  to  be  hardly  noticeable. 
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Power  Development  at  Niagara. 

Members  of  the  electrical  profession  will  find  the 
fourteenth  annual  report  of  the  commissioners  of  the 
New  York  State  Reservation  at  Niagara  interesting 
because  of  their  criticism  of  the  power  development 
at  the  falls,  and  also  of  their  expression  of  opinion 
as  to  the  needs  of  Niagara  to  preserve  it  from  des- 
ecration. It  is  evident  that  the  commissioners  noted 
Lord  Kelvin's  recent  visit  to  the  falls,  for  they  refer 
to  a  statement  he  made  in  an  interview  at  Niagara. 
It  is  plain,  too,  that  the  commissioners'  hopes  as  to 
the  future  of  the  falls  of  Niagara  conflict  with  that 
of  the  eminent  English  scientist,  who  expressed  the 
wish  that  he  might  live  to  see  all  the  water  of  Lake 
iirie  reaching  the  lower  level  of  1-ake  Ontario 
through  machinery.  Thij  would  mean  the  eradica- 
tion of  the  grand  spectacle  now  visible  at  Niagara, 
which  the  commissioners,  of  course,  regard  witti 
disfavor.  They  say  that  the  '*tuture  of  the  falls  and 
river  becomes  a  matter  of  speculation  and  conjec- 
ture," and  that  the  conflict  between  utility  and  beauty, 
between  the  practical  and  the  ideal,  is  perpetual, 
But  all  that  the  commissioners  have  to  say  on  the 
power  question  is  full  of  interest,  as  will  be  seen 
by  the  following  abstract: 

"In  view  of  the  recent  developments  of  power  at 
Niagara  by  corporations  for  manufacturing  and  other 
purposes,  and  of  the  apparent  impossibility  of  pre- 
venting further  grants  to  corporations,  the  future 
of  the  falls  and  river  becomes  a  matter  of  specu'ation 
and  conjecture.  With  reference  to  this,  the  remarks 
of  an  eminent  man  of  science  have  been  circulating 
in  the  public  prints  as  follows: 

The  originalors  of  the  work  so  far  carried  out  and  now  in 
progress  iiold  concessions  for  ilie  development  of  450  coo  hoi  se 
power  from  the  Niagara  River,  I  do  not  myself  believe  that 
such  limit  will  bind  the  use  of  this  great  natural  gift,  and  I  look 
forward  to  the  time  when  the  whole  water  from  Lake  Ene  will 
find  its  way  to  the  lower  level  of  Lake  Ootario  through 
machinery  doing  more  good  for  the  world  than  that  great  benefit 
which  we  now  possess  in  contemplation  of  the  splendid  scene 
which  we  have  presented  before  us  at  the  present  time  by  the 
waterfall  of  Niagara.  I  wish  I  could  tbiiik  it  pcssible  that  I 
cou'd  live  to  see  this  grand  development. 

''While  beauty  and  grandeur  in  natural  scenery 
make  some  impression  upon  the  modern  man  of 
science,  it  is  vague  and  easily  erased,  in  comparison 
uith  that  produced  by  utility.  The  falls  of  Niagara 
art  no  doubt  a  subHme  spectacle,  but  with  the  sen- 
sations of  beauty  and  awe  in  the  scientific  mind 
there  is  commingled  some  more  or  less  conscious 
disiurbance  and  disapproval  in  seeing  so  mighty  a 
mass  of  water  rolling,  dashing,  foaming  along  and 
tumbling  over  a  precipice;  and  the  scientific  be- 
holder perhaps  involuntarily  ejaculates:  'To  what 
purpose  is  this  waste?  How  much  better  would  it 
be  if  the  river  and  falls  could  be  utilized  in  turning 
immense  turbine  wheels  and  generating  electrxal 
power.  The  falling  water  accomplishes  nothing. 
It  should  be  operai.ing  mills,  giving  employment  to 
men  and  women,  producing  something  tangible, 
useful,  marketable!  Beauty  and  sublimity  are  there, 
it  is  true,  but  beauty  and  sublimity  have  no  com- 
mercial value;  they  put  money  into  nobody's  pocke", 
unless  we  except  the  owners  of  railroads,  holels  and 
livery   stables.' 

"Such  would  seem  to  be  the  attitude  of  not  a  few 
scientific  and  practical  men  toward  Niagara.  The 
conflict  between  utility  and  beauty,  between  the 
practical  and  the  ideal,  is  perpetual.  Contractors 
need  stone  for  roads,  and  the  Palisades  of  the  Hud- 
son are  shattered  by  dynamite  to  supply  the  mate- 
rial. Lumbermen  must  have  logs,  and  Adirondack 
forests  go  down  before  the  woodman's  ax. 

"While  the  attitude  of  its  Legislature  toward 
Niagara  has  not  been  consistent,  the  sta'e  of 
New  York  has  nevertheless  done  much  that  is 
creditable  toward  protecting  and  preserving  the 
natural  objects  of  great  beauty  and  celebrity.  In 
addition  to  rescuing  lands  adjacent  to  the  falls 
from  private  ownership  and  causing  them  to  be 
restored  to  some  semblance  of  their  original  at- 
tractiveness, she  has  appointed  a  commission  to  see 
to  it  that  steps  be  taken  to  prevent  further  destruc- 
tion of  the  Palisades.  She  has  decreed  that  the  de- 
vastation of  the  Adirondack  forest  lands  shall  cease, 
and  that  vast  tracts  of  those  lands  shall  be  placed 
beneath  the  regis  of  state  protection.  She  has  in- 
corporated the  Trustees  of  Scenic  and  Historic  Places 
and  Objects. 

■'But,  we  repeat,  the  state  has  not  maintained  a 
consistent  policy  with  reference  to  Niagara.  After 
putting  an  end  to  private  ownership  and  taking  the 
cataract,  the  rapids  and  lands  adjacent,  under  her 
care  and  protection,  she  incontinently  grants  to  cor- 
porations the  right  to  withdraw  large  quantities  of  - 
water  from  the  upper  river,  and  so  to  diminish  the 
magnificence  of  the  world's  famous  spectacle. 

"The  owners  of  riparian  lands,  adjacent  to  the 
falls  in  1885  claimed  compensation  for  their  right 
of  property  in  the  unused  water  power,  but  their 
claims  were  disallowed.  Only  a  few  years  after- 
ward the  state,  by  legislative  act,  granted  to  cor- 
porations, without  compensation,  the  privilege  of 
taking  enormous  quantities  of  water  from  the  river. 

"In  their  annual  report  the  commissioners  said: 
'It  is  hoped  that  an  international  agreement  may 
eventually  be  entered  into  between  Great  Britain 
and  the  United  States,  by  which  the  waters  of  the 
upper  Niagara  shall  be  permanently  exempted  from 
diversion.' 

"In  view  of  the  probability  that  an  attempt  may 
soon  be  made  to  divert  large  quantities  of  the  upper  • 
river  into  Canadian  territory,  it  seems  to  the  com- 
missioners especially  important  that  measures  should 
promptly  be  taken  to  effect  the  permanent  exemp- 
tion that  is   so  desirable,  and   by  which  alone  the 


falls  can  be  surely  protected.  The  withdrawal  of 
sufficiently  large  quantities  of  water  into  Canadian 
territory  and  under  Canadian  authority  would  un- 
doubtedly give  rise  to  international  compHcations 
that  would  require  diplomatic  treatment. 

"Interference  with  navigation  and  obstruction  to 
commerce  are  matters  that  would  probably  not  pre- 
sent themselves  for  adjustment.  The  question  is 
whether  the  most  famous  natural  phenomenon  on 
the  continent  is  to  be  diminished  in  volume,  and 
made  less  and  less  attractive  to  the  people  of  this 
and  other  countries,  if  not  eventually  destroyed,  by 
private  corporations  taking  and  diverting  the  waters 
of  the  upper  river  for  their  own  use  and  emolument, 
with  the  sanction  of  provincial  or  colonial  and  state 
governments. 

"While  it  would  seem  to  be  a  well-settled  rule  of 
international  law  that  no  right  of  property  can  be 
claimed  in  the  tidewaters  of  the  sea  or  the  running 
waters  of  rivers,  yet  if,  to  use  the  language  of  the  late 
Dr.  Travers  Twiss,  'the  free  and  common  use  of  a 
thing  of  this  nature  be  prejudicial  or  dangerous  to  a 
nation,  the  care  of  its  own  safety  will  entitle  it  so  far, 
and  so  far  only,  to  control  the  use  of  it  by  others, 
as  to  secure  that  no  prejudice  or  danger  result  to 
itself  from  their  use  of  it.  A  nation  may  accordingly 
have  a  right  of  empire  over  things  which  are  never- 
theless by  nature  communis  usus,  and  over  which 
it  cannot  acquire  an  absolute  right  of  property;  as, 
for  instance,  over  portions  of  fhe  high  seas,  or  over 
ri'.'ers  which  form  the  boundary  of  its  territory.' 

"It  was  the  same  spirit  which  moved  the  state  of 
New  York,  in  1885.  and  the  province  of  Ontario,  in 
i883,  to  rescue  the  picturesque  and  attractive  scenery 
of  the  banks  and  islands  of  the  Niagara  from  the 
injury  and  desecration  infiic:ed  upon  it  in  the  days 
cf  private  ownership — scenery,  which  including,  as 
it  does,  so  grand  an  exhibition  of  the  forces  of  na- 
ture, so  extraordinary  a  display  of  natural  beauty 
and  siblimity,  could  no  longer  by  peoples  calling 
themselves  civilized,  be  left  exposed  to  the  depreda- 
tion and  defacement  that  inevitably  attend  private 
ownership. 

"The  questions  may  well  be  asked,  Has  the  interest 
in  natural  scenery  of  exceptional  grandeur  that 
prompted  and  approved  the  es'ablishment  of  the 
S'.ate  Reservation  at  Niagara  and  the  Queen  Vic- 
toria Niagara  Falls  Park  wholly  disappeared?  or 
has  the  interest  in  the  development  of  electrical 
power  and  manufacturing  enterprises  become  so 
general  and  so  dominant  as  to  produce  indifference 
to  the  future  of  Niagara  Falls,  and  even  tacit  ap- 
proval of  plans  that  cannot  but  be  effective  in  di- 
minishing the  volume  of  the  cataract  and  defacing 
it  as  a  world-famous  spectacle?  At  any  rate,  it  must 
be  admitted  that  the  river  and  f^lls  are  at  present 
not  safeguarded  from  diversion  and  destruction. 
And  the  only  power  that  can  provide  abso'-utely 
sure  protection  is  the  combined  power  cf  the  govern- 
ment of  the  United  S'ates  and  that  of  Great  Britain, 
kncwn  as  her  majesty's  government.  In  the  opinion 
of  the  commissioners  this  protection  should  be 
sought,  and  in  their  efforts  to  secure  it  they  invite 
the  support  and  co-operation  cf  all  the  people  in- 
terested in  the  preservation  of  the  great  ca'aract." 


CORRESPONDENCE. 


New  York  Notes- 
New  York,  October  24. — It  is  supposed  that  the 
new  $25,000,000  New  York  Gas  and  Electric  L'gh  , 
Heat  and  Power  company  will  opera  e  under  one 
of  the  numerous  old  electric-light  and  power  fran- 
chises, because  no  new  one  can  be  granted  under 
Greater  New  York's  charter  for  a  longer  period 
than  25  years.  The  existing  New  York  light  and 
power  companies,  with  the  Ed'son  Illuminating  com- 
pany at  their  head,  have  extensive  plants,  with  an- 
nual revenues  aggregating  $4,500,000  and  a  com- 
bined capitalization  exceeding  that  of  the  newly  or- 
ganized company;  and  it  is  well  known  that  the 
Edison  company  has  purchased  a  block  of  property 
upon  which  it  will  erect  a  mammoth  electric  sta- 
tion to  extend  its  business.  It  is  the  guess  of  some 
that  the  new  company,  counting  upon  its  close  re- 
lations with  city  officials,  will  proceed  to  install  a 
large  plant  in  opposition  to  all  of  the  old  companies 
and  then  precipitate  a  fight  on  rates  in  order  to 
rapidly  extend  its  business  and  to  finally  secure  con- 
trol of  the  whole  lighting  situation,  as  was  done  in 
Brooklyn.  In  such  a  case  there  is  likely  to  be  a 
lively  contest  with  the  Edison  company. 

The  United  Electric  Light  and  Power  company, 
the  principal  competitor  of  the  Edison  company,  has 
also  announced  a  reduction  in  rates,  adopting  a 
price  of  three-fourths  cent  a  lamp-hour  as  the  gen- 
eral basis. 

A  practice  Whitehead  torpedo  was  successfully 
discharged  one  day  last  week  from  the  Holland  sub- 
marine boat  off  the  foot  of  Fifty-fifth  street.  South 
Brooklyn.  The  boat  afterward  made  a  run  down  the 
hay  as  far  as  the  Crescent  Yacht  Club,  off  Bay  Ridge. 
This  run  was  made  above  water,  but  on  the  return 
trip  five  successive  dives  were  made.  The  average 
depth  of  each  dive  was  about  20  feet.  Soon  after 
the  torpedo  was  discharged  the  submarine  boat  got 
under  way.  F.  T.  Cable,  the  electrical  expert  of  the 
Holland  company,  was  in  charge.  This  is  the  first 
time  anyone  other  than  Mr.  Holland  has  handled 
the  boat.  The  regular  crew  was  aboard,  besides  the 
representative  of  the  Japanese  navy  and  Stuart  Dun- 
can and  Henry  Thompson,  two  local  yachtsmen. 
The  boat  made  seven  knots  on  the  trip. 


Charles  Frohmann  got  a  verdict  for  $5,000  dam- 
ages in  the  Supreme  Court  in  Jersev  City  on  Satur- 
day for  being  forcibly  ejected  from  one  of  the  Con- 
solidated Traction  company's  trolley  cars.  Froh- 
mann and  two  friends  were  transferred  from  a 
Bayonne  car  to  a  Court  House  car  at  the  junction 
on  March  6th.  Forhmann  went  inside  while  his 
friends,  who  were  smoking,  remained  on  the  plat- 
form. At  the  Five  Corners  one  of  Frohmann's 
friends  was  put  off  the  car.  Frohmann  protested, 
and  he,  too,  was  put  off.  He  alleged  that  the  con- 
ductor dragged  him  off  the  platform  with  unnec- 
essary violence,  causing  a  scalp  wound  and  severe 
internal  injuries,  from  which  he  suffered  for  several 
weeks.     The  verdict  will  be  appealed. 

The  State  Board  of  Railroad  Commissioners  has 
announced  a  decision,  authorizing  the  Twenty-eighth 
and  Twenty-ninth  street  crosstown  railway  of  New 
York  city  to  change  its  motive  power  from  horses 
to  the  underground  system  of  electricity.        M.  S. 


Northwestern  Notations. 

Minneapolis,  October  24. — Winters,  Parsons  & 
Boomers  of  Butte,  Mont.,  contractors,  have  sued  the 
Montana  Power  company  and  asked  the  appointment 
of  a  receiver  and  judgment  for  $48,589.38.  The  com- 
plaint names  a  number  of  defendants.  The  affairs  of 
the  company  are  said  to  be  hopelessly  involved. 
The  company  proposed  to  furnish  power  for  electric 
lights,  smelters,  street  cars,  etc.,  in  Butte. 

The  Des  Moines,  Northern  and  Western  Railroad 
company  proposes  to  connect  with  Valiey  Junction, 
la.,  over  the  tracks  of  the  Des  Moines  Interurban 
company's  line  from  Des  Moines.  The  railroad 
company  will  switch  its  cars  to  the  eleciric  company, 
which  will  haul  ihem  to  and  from  Valley  Junction. 

The  electric-light  company  of  Beloit.  Wis.,  moved  . 
its   plant   recently  one   Sunday  and   was   unab  e  to 
turn    on    its     power    until   late   at   night.     Several 
churches  held  their  sessions  by  lamplight  as  a  re- 
sult. 

The  electric-light  plant  at  Roseau,  Minn.,  is  to  re- 
sume operations  under  the  management  cf  J.  D. 
WebsLer  and  Grant  Irish,  who  have  leased  the  plant. 
The  council  of  Tower.  Minn.,  has  extended  ihe 
tireet-lighting  contract  with  the  Electric  Light  and 
Power  company  for  10  years,  although  the  present 
contract  has  still  tw'o  years  of  life.  The  mayor  re- 
fuses to  sign  the  contract.  The  Electric  Light  and 
Power  company  contemplates  buildng  a  car  line 
to  Soudan  at  some  tim.e.  if  a  favorable  franchise  is 
granted. 

The  street  railway  company  of  Helena.  M:n'., 
will  build  a  special  car  for  the  contractors  of  the  new 
capitol  building,  to  be  used' in  transporting  mate- 
rial over  its  line  to  the  grounds. 

The  Des  Moines  City  Railway  company  was  ihz 
subject  of  an  item  in  the  Commercial  and  Financial 
Chronicle  of  New  York,  stating  that  iLS  net  receipts 
for  1896  were  $92,819.  This  caught  the  eagle  eye  of 
some  councilman  and  a  resolution  has  been  passed 
instructing  the  city  solicitor  to  look  the  matter  up 
and  see  if  the  city  is  not  entitled  to  five  per  cent., 
as  the  franchise  provides. 

.Additional  machinery  has  been  put  in  for  the  elec- 
tric-light plant  at  Nevada.  la.  The  plant  has  long 
been  overloaded  and  an  improvement  in  the  service 
is  expected. 

J.  C.  Morrison  has  put  in  a  new  engine  for  his 
electric-light  plant  at  Mora.  Minn.  The  rapid  m- 
crease  in  patronage  has  made  a  larger  engine  nec- 
essa^J^ 

William  T.  Baker  of  Chicago  has  refused  to  ac- 
cept ihe  electric-light  and  power  franchise  passed  by 
the  council  of  Tacoma,  Wash.  He  has  been  granted 
a  franchise  at  Seattle,  and  asked  a  similar  one  from 
Tacoma,  but  the  latter  city  placed  burdensome  re- 
strictions in  the  franchise  tendered.  He  proposes 
to  get  power  from  Snoqualmie  Falls. 

A  trolley  car  in  St.  Cloud,  Minn  .  jumped  the  track 
at  the  east  approach  of  the  St.  Germa'n  street  bridge, 
ciushed  through  the  heavy  iron  i  ailing,  and  stopped 
on  the  very  edge  of  the  bluff.  A  few  feet  more  and 
the  car  with  the  13  passengers  would  have  gone 
into  the  river,  down  a  90-foot  embankment. 

The  Electric  Street  Car  company  of  Burlington, 
la.,  is  vestibulirjg  its  cars  at  both  ends.  It  is  ex- 
pected to  have  the  work  done  by  November  ist. 

The  city  of  Newton,  la.,  has  bought  the  electric- 
light  plant  of  the  New  Electric  company  for  $4,000. 

The  Mason  City  Electric  company  of  Mason  City, 
la.,  will  put  in  steam-heating  mains  through  the 
streets  and  furnish  steam  heat. 

The  committee  on  streets  of  the  Board  of  Alder- 
men in  St.  Paul  has  passed  a  resolution  forbidding 
the  removal  of  the  poles,  wire  or  tracks  of  the  street- 
car line  on  Randolph  street.  C. 


Canadian  Intelligence. 

Ottawa,  October  22. — The  City  Council  of  Hull, 
Que.,  has  decided  to  ask  for  bids  for  lighting  the 
city  by  arc  lights.  The  bidders  will  be  asked  to 
quote  for  the  whole  electric  plant,  the  city  to  have 
the  right  to  purchase  within  five  years. 

Judgment  was  given  in  favor  Of  the  Toronto 
Street  Railway  company  by  Chancellor  Boyd  for 
$20,326  in  the  company's  suit  against  the  Siemens 
is:  Halske  company.  The  claim  was  for  breach  of 
warranty  of  an  electric  generator  sold  to  the  street- 
railway  company.  The  action  was  not  defended  by 
the  Siemens  &  Halske  company. 

The   shareholders    of   the   Montmorency    Electric^ 
Power  company  of  Quebec  have  ratified  the  action' 
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of  their  directors  in  selling  the  property  of  the  com- 
pany to  the  Quebec,  Monlniorency  and  Charlevoix 
Railway  company.  The  shareholders  of  the  former 
company  not  only  receive  for  each  $100  share  of 
their  stock  in  that  company  a  share  of  an  equal 
amount  in  the  latter,  but  also  a  20-year  dcbcnturifspf 
$100  bearing  interest  at  five  per  cent,  per  annum. 

The  new  Metropolitan  Electric  company  of  Ot- 
tawa has  purchased  the  immense  Britannia  water 
power,  at  Britannia,  in  the  suburbs  of  this  city.  The 
deal  was  completed  last  week,  and  the  amount  in- 
volved is  understood  to  be  over  $20,000.  Mr.  J.  R. 
Booth,  the  millionaire  lumberman,  owned  the  water 
power,  the  capacity  of  which  is  estimated  at  about 
40,000  horse  power,  and  he  has  given  a  guarantee 
to  the  Metropolitan  company  that  the  latter  could 
olitain  1,500  horse  power  with  but  ait  outlay  of 
$6,000. 

The  anchor-ice  trouble  in  the  Ottawa  River  dur- 
ing the  winter  months  will  this  season  be  overcome 
by  the  Ottawa  Electric  Railway  company  by  means 
of  a  large  storage  battery.  The  company,  which 
uses  water  power,  has  heretofore  been  troubled  with 
anchor  ice  getting  in  the  wheels  at  the  power  house. 
The  power  has  been  greatly  lessened  as  a  result,  and 
occasionally  the  cars  have  been  so  short  of  power 
that  they  could  not  run.  The  new  storage  battery 
will  act  as  an  au.xiliary  and  as  a  regulator.  When 
the  power  of  the  machines  is  lessened  or  the  load 
upon  them  is  heavy  and  the  voltage  is  likely  to 
be  lessened,  the  storage  battery  will  come  into 
play  to  furni.sh  power,  and  so  keep  the  voltage  at 
a  stated  point.  W. 


PERSONAL. 

H.  H.  Brooks  of  Boston,  general  manager  of  the 
American  Circular  Loom  company,  was  a  Chicago 
visitor  last  week. 

R.  S.  Hale  and  J.  S.  Codman  of  Boston  have 
formed  a  copartnership  for  the  practice  of  mechan- 
ical and  electrical   engineering. 

John  McGhie  of  the  General  Electric  company 
has  an  exceedingly  interesting  article  in  Cassier's 
Magazine  for  November  upon  "Electric  Power  in 
Mining." 

George  A.  Damon  will  read  a  paper  before  the 
Chicago  Electrical  association,  November  4th,  on 
"The  Electrical  Equipment  of  a  Model  Printing  Es- 
tablishment." 

Mr.  George  O.  Nagle,  superintendent  of  the  Chi- 
cago City  Railway  company,  left  for  the  East  on 
Tuesday  evening.  He  will  visit  New  York  and 
other  cities  in  the  interest  of  the  company. 

M.  Cokeley  has  been  made  superintendent  of  the 
works  of  the  C.  W.  Hunt  company,  Staten  Island, 
N.  Y.  He  has  been  engaged  for  several  months  in 
revising  the  factory  system.  Large  concerns  are 
beginning  to  relieve  the  ofHce  management  of  the 
detads  of  the  installation  of  systems  and  the  work- 
ing out  of  methods.  This  work  properly  belongs  to 
a  specialist.  Mr.  Cokeley  has  followed  this  work  as 
a  profession  for  some  time,  being  for  many  years 
with  the  General  Electric  company  and  later  with 
other  prominent  firms.  His  experience  as  a  prac- 
tical mechanic  has  been  of  great  benefit  in  his  line 
of  work,  enabling  him  to  detect  readily  the  leaks 
that   invariably   exist  in  large  institutions. 

A  memorial  service  for  John  Mason  Jackson,  the 
late  secretary  and  treasurer  of  the  Western  Electric 
company,  who  died  in  Honolulu,  on  July  6th,  was 
held  on  Sunday,  October  23d,  at  the  Hyde  Park  Bap- 
list  Church,  Chicago,  of  wdiich  he  was  an  active  and 
generous  member.  His  remains,  left  at  the  time  of  his 
death  in  a  foreign  land,  now  lie  under  his  native  flag. 
The  Rev.  Dr.  J.  B.  Jackson,  his  father,  was  one  of 
the  speakers.  Others  who  spoke  in  eulogy  of  the 
deceased  were  the  Rev.  J.  L.  Jackson,  pastor  of  the 
church;  George  W.  Northrup,  Jr.,  Professor  W.  C. 
tWilkinson.  Professor  E.  D.  Burton  and  T.  W.  Good- 
speed  of  the  University  of  Chicago;  E.  N.  Barton, 
president  of  the  Western  Electric  company,  and 
A,  D.  Wheeler,  attorney  for  the  company.  C.  W. 
Clark   sang  two  solos. 


ELECTRIC  LIGHTING. 

The  plant  of  the  Merrill  (Wis.)  Railway  and  Light- 
ing company  was  destroyed  by  fire  on  October  19th. 
The  fire  is  said  to  have  originated  from  a  spark  from 
an  overheated  clutch  on  the  main  shaft.  The  plant 
was  valued  at  $10,000  and  insured  for  $3,000. 

Middleport,  N.  Y.,  is  considering  the  purchase  of 
an  electric-light  plant  or  the  making  of  a  contract 
whereby  the  village  may  be  lighted.  It  is  under- 
stood that  a  new  law  makes  it  possible  for  the  village 
to  have  an  annual  expenditure  of  a  certain  amount, 
and  it  is  thought  the  lights  can  be  obtained  under 
this  limit.  


ELECTRIC  RAILWAYS. 

The  Fresno,  Cal.,  Chamber  of  Commerce  has  ap- 
pointed a  committee  to  obtain  information  bearing 
upon  the  feasibility  of  constructing  an  electric  street- 
railway  system  for  Fresno. 

Superintendent  Bishop  of  the  Oakland  (Cal.) 
Transit  company  states  that  the  company  contein- 
plates  the  erection  of  a  large  power  house  for  the 
system  of  street  railways  now  under  its  control,  to 
be  located  on  the  water  front. 

The  Lima  (N.  Y.)  and  Honeoye  Electric  Light  and 
Railroad  company  has  executed  a  mortgage  to  the 
Buffalo  Loan,  Safe  and  Deposit  company  for  the 
purpose  of  securing  $40,000,  the  money  to  be  used 


in  completing  and  operating  the  plant.     This  com- 
pany owns  a  trolley  line  20  miles  long. 

The  Illinois  Traction  company  has  been  organized 
to  operate  an  electric  street-car  line.  The  route,  as 
contemplated,  is  from  the  terminus  of  the  Chicago 
City  Railway  line  at  Seventy-fifth  street  and  South 
Chicago  avenue  to  Houston  avenue  and  Ninety- 
third  street,  traversing  Greenwood  avenue  'from 
Seventy-tifth  street  to  Seventy-ninth  street,  then 
turning  east  to  Anthony  avenue,  southeast  to  Jef- 
fery  avenue,  south  to  Eighty-seventh  street,  east 
to  Houston  avenue,  then  south  to  Ninety-third 
street.  A  branch  will  also  connect  Commercial  av- 
eiuie  and  Eighty-seventh  street  by  way  of  Anthony 
avenue. 

The  Buffalo,  North  Main  and  Tonawanda  street- 
railway  line  has  been  dismantled  as  far  as  the  limits 
of  the  village  of  Tonawanda.  It  is  the  wish  of  the 
company  to  have  the  rails  and  ties  remain  in  the 
paved  street,  but  this  is  opposed  by  the  trustees  of 
the  village. 

The  annual  meeting  of  the  Joliet  Street  Railway 
compawy  resulted  in  the  election  of  the  following- 
named  officers:  President.  Weston  F.  Milliken; 
vice-president,  George  T.  Duncan;  treasurer,  Henry 
P.  Cox;  secretary,  Henry  Wodnian,  all  from  Port- 
land, Me.;  manager,  William  B.  McKinley,  Chi- 
cago; superintendent,  C.  C.  Rush,  Joliet.  The  road 
was  found  in  line  condition,  with  25  miles  of  track, 
nine  laid  this  year.  The  capital  stock  was  kept  at 
$500,000.  


ELECTRICAL  SECURITIES. 

The  Columbus  Street  Railway  company  has  de- 
clared a  dividend  of  one  per  cent.,  pavablc  November 
1st. 

The  Edison  Electric  Illuminating  company  of  New 
York  reports  gross  earings  for  September  of  $230,- 
123,  an  increase  of  $47,936  as  compared  with  the  same 
month  of  last  year,  and  net  $106,425,  an  increase  of 
$25,541.  For  the  nine  months  ended  September  joth 
the  gross  earnings  were  $2,170,763,  an  increase  of 
$427,009  as  compared  with  the  corresponding  period 
of  last  year,  and  net  $908,377,  an  increase  of  $142,522. 

Judge  Spring  of  Buffalo  has  handed  down  his  de- 
cision in  the  proceedings  brought  by  the  Commer- 
cial National  Bank  of  Cleveland,  Ohio,  holder  of 
$49,000  w^orth  of  stock  in  the  Syracuse  Rapid  Transit 
Radway  company  .of  Syracuse,  N.  Y..  for  an  injunc- 
tion restraining  the  directors  of  the  railway  company 
from  paying  the  extraordinary  bonus  of  $30,000  in 
cash  and  $70,000  in  capital  stock  to  Edward  C.  Jones 
&  Co.  for  negotiating  a  loan  of  $200,000  for  them. 
The  judge  grants  the  injunction  and  severely  criti- 
cizes the  directors  of  the  company. 


PUBLICATIONS. 


The  Reliable  Electric  Manufacturing  company, 
Worcester.  Mass.,  will  send  its  1898  illustrated  cata- 
logue for  the  asking.  This  catalogue  fully  describes 
the  goods  the  company  manufactures,  with  prices  at- 
tached. 

The  late  catalogue  of  the  Central  Union  Brass 
company  of  St.  Louis  describes  and  illustrates  a 
complete  line  of  electric-railway  line  material  and 
supplies.  Especial  attention  is  paid  to  the  Gem 
hangers,  which  are  strong  and  symmetrical. 

The  Western  Electric  company  has  distributed 
a  number  of  its  Bulletin  No.  7002,  which  is  descrip- 
tive of  arc  lamps  of  its  manufacture.  Any  person 
interested  in  the  operation  of  an  arc-light  plant 
who  has  not  received  a  copy  of  this  bulletin  will  be 
sent  one  upon  request. 

The  American  Circular  Loom  company  is  making 
glad  the  hearts  of  its  friends  by  distributing  a  fine 
atlas  of  the  outlying  possessions  of  the  United  States 
— Alaska,  Hawaii,  Cuba,  Porto  Rico  and  the  Phil- 
ippine Islands.  The  work  also  contains  a  chart  of 
the  world,  a  valuable  chronological  history  of  the 
war  between  the  United  Slates  and  Spain,  descrip- 
tions of  the  newly  acquired  islands  and  Alaska,  with 
a  number  of  portraits  of  celebrities  of  the  war.  The 
maps  and  letter  press  are  of  undoubted  value,  and 
the  work  will  be  prized  by  every  recipient.  The 
book  contains  no  advertising  matter,  but  on  the 
back  cover  there  are  a  few  lines  modestly  noting 
that  George  W.  Patterson  is  the  agent  of  the  Ameri- 
can Circular  Loom  company  at  1539  Marquette  build- 
ing, Chicago. 

"Friction:  What  do  you  know  about  friction?" 
Such  is  the  opening  sentence  of  a  most  interesting 
little  pamphlet  that  is  now  being  distributed  by  the 
Dearborn  Drug  and  Chemical  Works,  Chicago. 
This  little  volume  is  a  dissertation,  as  the  quoted 
sentence  would  indicate,  on  friction.  As  is  well 
known,  the  Dearborn  Drug  and  Chemical  Works 
are  what  might  be  called  "oil  chemists,"  from  the 
fact  that  the  company  sells  oil  on  a  scientific  basis, 
so  to  speak.  The  Dearborn  company,  as  is  well 
known,  as  the  ideal  method,  too,  of  treating  boil- 
ers through  the  scientific  and  correct  method  of 
chemical  analysis.  Its  oil  business  is  carried  on  in 
the  same  manner,  as  a  glance  at  the  little  volume  on 
"Friction"  will  reveal.  This  little  book  ought  to  be 
valuable  to  every  buyer  of  oil  wdio  is  interested  in 
knowing  what  he  is  buying  and  the  true  purpose  of 
lubricating  oils  in  general.  President  W.  H.  Ed- 
gar of  the  Dearborn  works  is  himself  a  chemist,  and 
the  company's  large  and  lucrative  business  in  com- 
pounding of  boiler  "medicines"  and  high-grade 
oils  is  largely  due  to  his  skill  in  this  direction.  Sec- 
retary and  Treasurer  Charles  M.  Eddy  reports  a 
most  gratifying  increase  and  very  bright  prospects 


for  the  continued  enlargement  of  the  company's 
business.  The  Dearborn  Drug  and  Chemical  Works 
arc  awakening  to  the  fact  that  the  business  is  grow- 
ing to  an  extent  that  will  soon  necessitate  the  plant- 
ing of  additional  branch  houses  at  other  points 
lliroughuut  the  United  States  than  those  now  oc- 
cupied. 

The  Billings  &  Spencer  company  of  Hartford, 
Conn.,  has  issued  a  special  112-pagc  catalogue,  giv- 
ing the  list  of  Billings'  patent  pure  lake-copper 
drop-forged  commutator  segments  for  stationary 
m.nchincs.  The  catalogue  in  question  shows  some- 
thing over  200  different  styles  and  sizes  of  commu- 
tator segments,  and  the  company's  idea  in  publishing 
it  was  that  it  might  jirovc  of  use  to  repairers  and 
refillers,  also  to  manuf.acturcrs  who  arc  designing 
new  machines,  who,  by  using  some  one  of  the  com- 
mutator bars  shown  in  the  catalogue,  could  thus  av.ail 
themselves  of  a  standard  design  and  obviate  the 
necessity  of  going  to  the  expense  of  special  dies  and 
tools. 

"Improved  Brush  .^rc  Lamps"  is  the  title  of  an 
artistic  brochure  just  issued  by  the  General  Electric 
company,  dealing  with  the  modifications  introduced 
in  the  latest  types  of  single  and  double  Brush  arc 
lamps,  as  experience  with  the  operation  of  old  types 
has  dictated.  Each  detail  of  improvement  is  ex- 
plained clearly  and  concisely,  and  thoroughly  illus- 
trated, so  that  even  persons  unfamiliar  with  tltc 
Brush  lamp  mechanism  will  find  no  difficulty  in 
grasping  the  import  of  the  changes  described.  The 
leading  features  are  summarized,  each  under  its  own 
heading,  and  the  brochure  concludes  with  a  full 
catalogue  of  the  parts  not  only  of  the  improved 
lamp,  but  also  of  lamps  30  and  31.  The  pamphlet 
is  issued  from  the  General  Electric  company's  print- 
ing office,  and  in  general  artistic  appearance,  letter 
press  and  illustrations  reflects  credit  upon  that  de- 
partment. It  will  be  sent  to  those  interested  on 
application  to  any  of  the  company's  sales  offices. 


MISCELLANEOUS. 


The  Superior  Water,  Light  and  Power  company  of 
West  Superior,  Wis.,  is  now  figuring  on  the  installa- 
tion of  considerable  polyphase  apparatus  to  be 
used  partly  for  the  regular  central-station  service 
and  partly  in  connection  with  the  water-supply 
.system.  It  may  also  be  in  the  market  for  consider- 
able three-wire  armored  cable,  should  its  plans,  as 
now  outlined,  be  carried  out. 

In  the  suit  of  the  Marks  Enclosed  Arc  Light 
company  against  the  Washington  Mills  company,  a 
decision  has  just  been  entered  in  favor  of  the  com- 
plainant. The  suit  was  begun  in  the  United  States 
Circuit  Court  September  10,  1S97,  and  the  decree 
was  granted  to  the  Marks  company  by  Judge  Co.x 
on  October  iS,  189S.  The  patent  infringed  is  No. 
520,996,  granted  to  Marks  and  Ransom,  under  date 
of  June  5,  1894,  and  broadly  covers  the  method  of 
operation  of  modern  enclosed  arc  lamps.  The 
Washington  Mills  comp,iny  used  the  Kinsman  lamp, 
sold  by  the  Electric  Construction  and  Supply  com- 
pany of  New  York. 


TRADE  NEWS. 


The  Diamond  Electric  company's  works  at  Pe- 
oria were  sold  to  George  C.  Bailey  of  Chicago,  rep- 
resenting the  John  A.  Roebling's  Sons  company, 
under  whose  claim  the  factory  was  recently  closed. 
Mr.  Bailey's  bid  was  $7,500  and  the  claim  was 
$10,000. 

The  Charles  Munson  Belting  company  of  Chicago 
has  made  an  assignment  to  the  Chicago  Title  and 
Trust  company.  The  trouble  was  caused  by  the 
failure  of  A.  Groetzinger  &  Co.  of  Allegheny,  Pa. 
The  assignee  is  carrying  on  the  business,  and  it  is 
believed  that  the  embarrassment  will  be  but  tem- 
porary. 

The  Appellate  Division  of  the  Supreme  Court  of 
Ncw^  York  has  decided  the  case  of  Lawlor  against 
the  Magnolia  Metal  companj-  in  favor  of  the  latter. 
The  plaintiff  conducted  this  case  on  an  assignment 
fiom  men  who  were  formerly  the  agents  for  the 
Magnolia  Metal  company  in  London.  This  suit 
has  been  decided  in  favor  of  the  Magnolia  Metal 
company  a  number  of  times  in  the  lower  courts. 
This  late  decision  will  probably  put  an  end  to  the 
matter  and  relieve  the  Magnolia  Metal  company  of 
any  odium  which  may  have  attached  to  it  on  ac- 
count of  this  contention  in  the  past.  It  is  a  complete 
vindication  of  the  company's  course  in  the  matter. 
The  Magnolia  Metal  company  now  conducts  its 
business  direct  from  New  York  and  London, 
throughout  the  entire  world,  having  selling  agents 
at  all  of  the  principal  points. 

Judge  Thomas  of  the  United  States  Circuit  Court 
for  the  Eastern  District  of  New  York  has  decided 
three  suits  brought  by  Thomas  F.  Morrin  and  the 
Clonbrock  Steam  Boiler  company  against  Thomas 
J,  Lawlcr  and  the  Edison  Electric  Illuminating 
company  of  Brooklyn  in  favor  of  the  plaintiffs  in 
each  case.  Mr.  Morrin  and  Mr.  Lawler  were  for- 
merly associated  in  the  Clonbrock  Steam  Boiler 
company,  which  manufactures  the  Clima'x  boiler. 
There  was  a  disagreement  and  Mr.  Lawler  withdrew 
in  1896,  organizing  the  Columbian  Steam  Boiler 
Works.  He  undertook  the  manufacture  of  boilers 
that  were,  the  judge  says,  in  all  essential  particulars, 
duplications  of  the  Climax  boiler.  The  Climax 
boiler  is  protected  by  three  patents  grailted  to  Mr. 
Morrin  and  assigned  to  the  Clonbrock  company. 
One  of  Mr.  Lawler's  boilers  was  accepted  by  the 
Brooklyn  Edison  company,  despite  a  notice  that  it 
infringed   the    Clonbrock   patents.     The   suits   were 
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brought,  and  the  judge  has  now  sustained  the  valid- 
ity of  the  patents  in  every  important  particular. 

The  Bullock  Electric  Manufacturing  company  is 
preparing  now  to  move  to  its  new  shops  at  Norwood, 
Ohio.  The  machine  shops  have  been  finished  for 
some  time  and  the  company  could  have  moved  in 
b}'  tliis  time,  if  it  had  not  been  so  rushed  with  orders 
that  it  could  not  spare  the  time  to  build  the  elec- 
trical apparatus  needed  for  its  own  use  in  Norwood. 
The  company  is  building  two  large  generators  which 
are  to  be  direct-connected  to  a  cross-compound 
engine  built  by  the  Lane  &  Bodley  company  of  Cin- 
cinnati. These  generators  are  to  furnish  power  for 
the  machine  shop,  which  is  to  be  driven  entirely 
by  electrical  power.  As  soon  as  these  generators 
are  completed  the  company  will  move — probably 
in  about  two  weeks.  The  process  of  moving  will  be 
done  in  as  short  space  of  time  as  is  possible,  as  the 
company  has  so  many  orders  that  it  cannot  afford 
to  lose  time.  The  Bullock  company  has  lately  gotten 
out  a  new  tj-pe  of  enclosed  motor  for  use  in  fac- 
tories and  machine  shops,  for  direct  connection  to 
cranes,  machine  tools,  etc.  The  Pacific  Coast  Borax 
company  ordered  lo  of  these  motors,  amounting  to 
160  horse  power,  to  be  used  to  drive  various  tools. 
The  Midland  Steel  company  ordered  those  motors 
for  its  traveling  cranes,  and  the  Bullock  company 
lately  received  t%vo  more  orders  for  these  motors,  to 
be  placed  directly  in  the  headstocks  of  lathes. 


BUSINESS. 

The  Session  Foundry  company  of  Bristol,  Conn., 
says  that  its  foundry  is  up-to-date  in  every  depart- 
ment. 

The  O.  C.  White  company,  Worcester,  Mass.,  is 
showing  a  line  of  incandescent-lamp  portable  fix- 
tures of  great  variety  of  design. 


WESTERN.  ELECTRICIAN. 

The  Eureka  Electric  company  of  157  South  Canal 
street,  Chicago,  issues  a  sheet  of  telephones,  switch- 
boards and  telephone  supplies,  suitable  for  hanging 
up. 

The  M^allace  Barnes  company  of  Bristol,  Conn., 
manufactures  small  springs  of  every  description  and 
keeps  in  stock  a  complete  assortment  of  high-grade 
cold-rolled  steel  .003  to  .049  inch  in  thickness. 

The  Illinois  Electric  company,  Chicago,  an- 
nounces to  the  trade  that  it  is  having  a  large  run  on 
the  Edison,  Jr.,  improved  incandescent  lamps.  It 
has  sold  thousands  of  these  lamps  to  the  trade  this 
fall,  with  the  best  results.  Duplicate  orders  have 
been  received.     The  company  requests  a  trial  order. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  is  distributing  many  complimentary  du- 
plicate order  books.  These  books  may  be  had  for 
the  asking.  They  are  arranged  in  a  neat  and  artistic 
manner  and  are  said  to  be  almost  indispensable  to 
station  managers  if  once  used.  The  company  has 
also  just  distributed  its  regular  monthly  "inserts," 
which  method  it  has  adopted  to  keep  its  large  No.  14 
general  catalogue  constantly  up  to  date.  Buyers 
that  have  the  catalogue  and  have  in  any  way  missed 
the  "inserts"  should  not  fail  to  notify  the  Western 
Electrical  Supplj'  company,  and  the  mising  sheets 
will  be  promptly  forwarded. 

The  name  Packard  is  a  synonym  for  everj'thing 
that  is  progressive  in  the  electrical  line.  It  has 
always  been  the  policy  of  the  Packard  company  to 
improve  its  material  whenever  opportunity  offered. 
The  model  1898  Packard  transformer  represents  its 
latest  improvement  in  the  transformer  line.  The 
Packard  people  claim  to  have  a  transformer  which 
is  at  the  very  top  notch  of  transformer  construction. 
They  have  a  novel  plan  of  guaranteeing  just  exactJj 
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what  each  transformer  will  do.  All  oi  their  claims 
guarantees,  etc.,  are  fully  set  forward  in  a  special 
circular,  which  can  be  had  from  the  Electric  Appli- 
ance company,  Chicago,  western  agent  for  the  Pack- 
ard goods. 

The  Utica  Belt-line  Railroad  company.  Utica  N 
Y.,  IS  erecting  on  the  line  of  its  road  a  new  riveted 
lattice  bridge  having  a  span  of  about  75  feet.  The 
bridge  is  known  as  the  Half-way  bridge.  It  is  a 
modern  structure  in  every  way  for  the  class  of  work 
which  It  is  called  upon  to  do.  It  is  to  be  all  steel 
except  the  cross-ties  on  which  the  rails  rest.  The 
Berlin  Iron  Brid.ge  company.  East  Berlin,  Conn., 
has  the  contract  for  furnishing  and  erecting  the 
steel  work. 

In  a  recent  letter  to  the  Westinghouse  Electric 
and  Manufacturing  company,  Mr.  R.  G.  Vance,  Jr., 
superintendent  of  the  Stevens  Coal  companv.  make's 
the  following  statements  regarding  the  Baldwin- 
Westinghouse  electric  mine  locomotive  in  operation 
in^  its  mines:  "It  gives  us  pleasure  to  say  that 
this  motor  is  giving  the  very  highest  possible  satis- 
faction and  is  attracting  considerable  attention  in 
this  valley.  It  has  been  running  since  May  ist.  and 
has  not  cost  a  dollar  in  the  shape  of  repairs,  ex- 
cepting a  new  valve  for  sand  box  and  a  headlight 
base  broken  in  a  collision  with  a  car.  It  is  running 
on  a  road  of  2S-pound  steel  4.000  feet  long,  over 
undulating  grades  varying  from  one  to  six  feet  per 
100  feet.  Its  regular  load  now  consists  of  20  cars 
of  1%  tons  capacity,  and  the  time  required  for  each 
round  trip  is  from  17  to  19  minutes.  We  have 
pulled  as  high  as  25  of  these  cars  at  one  trip,  which 
it  did  with  all  ease.  When  necessity  requires  we 
can  pull  30  cars,  giving  50  per  cent,  more  capacity 
than  you  guaranteed." 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


612,410.  Electric  Trolley  Device.  Alfred  J.  Gairing, 
Johnstown,  Pa.  Application  filed  August  3, 
1898. 

The  essential  feature  is  the  combination  of  a-  single 
transverse  torsion  spring  secured  at  each  end  on  the  ve- 
hicle and  a  contact- carrying  arm  having  its  lower  end 
secured  about  the  central  portion  of  the  spring. 

612,426.  Electric  Meter.  William  D.  Marks  and 
George  R.  Green,  Philadelphia,  Pa.  Application 
filed  Januarj-  ID,  1898. 

In  an  electric  meter  there  is  claimed  the  combination  of 
a  controlling  arch,  the  position  of  which  is  determined  by 
an  ampere  indicator,  a  pawl-carrying  arm  or  lever  co- 
operating with  ihe  arch  and  effecting  the  registration,  a 
shaft  extending  through  ihe  arch,  a  driving-cam  carried 
by  the  shaft  for  actuating  the  pawl-carrj-ing  lever  and  an 
oscillating  motor  or  pendulum  for  oscillating  the  shaft. 
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612,441.  Electric  Time  Alarm.  Herbert  D.  Tenny. 
Milford.  Mich.  Application  filed  February  19, 
1898. 

A  contact  device  is  actuated  by  the  hand  at  each  revolu- 
tir  n  thereof  to  close  the  circuit ;  a  rotatabJe  disk  is  located 
upon  the  outer  face  of  the  dial,  provided  with  a  series  of 
registering  indicating  characters  thereon  and  actuated 
step  by  step  by  the  hand  of  each  revolution  thereof,  the 
dial  being  provided  with  a  corresponding  series  of  regis- 
tering indicating  characters  about  the  periphery  of  the 
disk. 

612,457.  Electric  Raihvaj'.  Charles  H.  Myers,  Buf- 
falo, N.  Y.     Application  filed  August  18,  1897. 

In  an  electric  surface  railway  the  combination  of  a  turn- 
table, a  hanger  attached  thereto,  an  arm  pivoted  to  the 
hanger  and  carrying  a  traveler,  and  an  adjusting  lever 
mounted  on  the  turn-iable  and  operatively  connected  with 
the  arm. 

612,556.  Electric  Arc  Lamp.  Charles  A.  Vigreux 
and  Lucien  V.  Brillie,  Levallois-Perret,  France. 
Application  filed  March  30,  1898. 

Two  carbon  holders  are  connected  with  a  brake  fly- 
wheel, and  an  arm  is  suspended  from  the  axis  of  the  fly- 
wheel; a  ring  surrounds  the  fly-wheel  and  is  pivoted  on 
the  arm:  a  brake  block  is  formed  at  the  internal  circum- 
ference of  the  ring;  aspring  is  applied  between  the  arm 
and  ring  for  releasing  the  brake  block,  and  means  are 
provided  for  electrically  rotating  the  ring  to  regulate  the 
pressure  of  the  brake  block  on  the  fly-wheel  and  thereby 
effect  the  regulation  of  the  electric  arc. 

612,560.  Electric-lamp  Socket.  John  E.  Criggal, 
Newark,  N.  J.  Application  filed  November  4, 
1897. 

There  is  a  non-conducting  socket  base;  spiral  con- 
ducting wires  are  sealed  into  the  base  and  form  at  their 
outer  ends  a  helical  holder,  each  having  at  its  inner  end 
a  threaded  spiral  eye  open  at  one  side  and  forming  a  sin- 
gle turn  and  constituting  a  binding  post  for  a  circuit  wire. 

612,629.  Means  for  Controlling  Operation  of  Elec- 
tric Motors.  John  D.  Ihlder,  Yonkers,  N.  Y. 
Application  filed  Januarj'  26,  1898. 

A  resistance  is  included  in  the  circuit  of  the  motor,  and 
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a  series  of  electromagnets  automatically  operated  accord- 
ing to  the  varying  potential  of  the  motor  armature  ar- 
ranged to  control  the  resistance. 

612,644.  Depressible-rail  System  for  Electrical  Rail- 
waj'S.  William  Grunow,  Jr.,  Bridgeport,  Conn. 
Application  filed  July  10,  1897. 

This  is  a  subway  consisting  of  a  conduit  with  beams  ex- 
tending across  the  conduit,  yokes  upon  the  beams  pro- 
vided with  curved  arms,  and  slot  rails  inclosing  the  yokes 
and  provided  with  an  attaching  flange  along  one  edge 
thereof  and  having  an  engaging  rib  along  the  free  edge 
thereof  to  overlap  the  extremities  of  the  yoke  arms  and 
form  a  slot. 

612,649.  Batterj'  Electrode.  Herbert  S.  Lloyd,  Phil- 
adelphia, Pa.  Application  filed  September  20, 
1897. 

An  electrode  comprising  a  frame  of  a  practically  non- 
active  alloy,  and  thin  parallel  strips  of  metallic  lead 
adapted  10  become  in  action  the  active  material,  and  free 
from  interposed  paste,  the  strips  being  horizontally  sup- 
ported in  the  frame,  electrically  connected  therewith  and 
having  thickened  or  reinforced  outer  edges  to  lengthen 
the  life  of  the  strips  in  the  process  of  peroxidation. 

612,670.  Electric-cable  Switch.  Addison  Norman, 
Toronto,  Canada.  Application  filed  April  19, 
1S97.     Renewed  June  29,   1S98. 

An  electric  cable  consists  of  a  supply  conductor  sur- 
rounded by  insulating  material,  portions  of  which  are 
removed  at  predetermined  intervals,  hollow  metallic  cas- 
ings surrounding  the  insulating  material  and  covering 
the  cutaway  portions,  a  freely  flowing  conducting  material 
within  each  of  the  casings,  and  a  working  conductor  sur- 
rounding the  insulating  material  and  connected  to  the 
casings,  whereby  when  the  cable  is  raised  a  circuit  is 
closed  through  the  supply  conductor,  the  freely  flowing 
conducting  material,  the  casings  and  the  working  con- 
ductor. 
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612,681.  Telephone  Exchange  Mechanism.  Harlen 
P.  Snow,  Erie,  Pa.  Application  filed  Novem- 
ber I,  1897. 

In  a  telephone  exchange  mechanism,  an  office  telephone 
normally  out  of  connection  with  all  the  subscribers'  tele- 
phones, drop  mechanism  comprising  means  adapted  to  be 
operated  by  the  callers'  ring  and  automatically  connect 
such  calling  telephone  with  the  operator's  office  tele- 
phone, and  mechanism  connected  with  the  drops  adapted 
when  a  drop  is  pushed  back  to  ring  up  a  telephone  called 
for. 

612,696.  Rail  Joint  for  Electric  Railways.  Max  Bar- 
schall,  Berlin,  Germany.  Application  filed  March 
14,  1898. 

In  an  electric  railway  track  the  combination  with'the 
rail  joint  of  an  auxiliary  rail  supported  by  the  sleepers 
and  a  conductor  connecting  both  jointed  track  rails  and 
placed  in  the  space  between  the  track  rails  and  the  auxil- 
iary rail. 


612,702.  Automatic  Electrically  Controlled  Railway 
Switch.  Robert  V.  Cheatham,  Louisville,  Ky. 
Application  filed  March  12,  1898. 

In  an  electrically  controlled  switch  operating  mechan- 
ism there  is  the  combination  with  a  trolley  wire,  trolley 
wheel  and  a  solenoid  having  its  core  armature  connected 
with  the  switch  point  rail,  of  parallel  contact  strips  sup- 
ported at  opposite  sides  of  the  trolley  wire,  one  cf  the 
strips  being  provided  with  integral  upward-inclined  ends 
and  the  other  composed  of  a  middle  section  and  several 
upward-inclined  end  portions,  and  circuits  which  are 
completed  by  engagement  of  the  trolley  wheel  with  the 
integral  contact  strip  and  middle  section  of  divided  con- 
tact strip. 
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612,708.  Electric  Signaling  Apparatus.  William  E. 
Decrow,  Boston,  Mass.  Application  filed  De- 
cember 27,  1897. 

An  electric  signal  transmitter  comprising  a  train,  a  box 
number  circuit-operating  device  operated  by  it  to  transmit 
a  bos-number  signal  at  different  speeds  at  every  operation 
of  the  train,  and  an  actuating  lever  for  the  train, 

612.781.  Electric  Meter  or  Indicator.  William  D. 
Marks,  Philadelphia,  Pa.  Application  filed  Feb- 
ruary 7,  1898. 

In  an  ampere  indicator  there  is  the  combination  with 
the  actuating  coii  or  coils  of  a  permanently  magnetized 
movable  member  and  an  extra  winding  or  coil  on  the 
movable  member. 

612.782.  Coin-actuated  Signal  Apparatus.  Heber 
R.  Mason,  Ludington,  Mich.  Application  filed 
December  31,  1897. 

Together  with  ordinary  telephone  apparatus,  there  are 
employed  a  cash  receptacle,  one  or  more  coin-conveying 
chutes  leading  thereto,  a  battery,  conductors  therefor  in 
normally  open  circuit,  with  terminal  electrodes  disposed 
along  the  chute  or  chutes  and  arranged  for  the  simultan- 
eous contact  of  a  coin  passing  through  each  chute  with 
the  opposing  terminals  of  the  battery  circuit,  together 
with  an  induction  coil  included  in  the  circuit  and  in  the 
secondary  telephone. 

612,789.  Electric  Self-loading  Street-cleaning  Car. 
Andrew  J.  Reynolds,  Worcester,  Mass.  Appli- 
cation filed  February  2,  1S97. 

The  car  is  adapted  to  be  run  upon  tracks  in  either  direc- 
tion at  will,  and  has  a  refuse-receiving  space  at  each  end, 
a  reversible  street-sweeping  and  car-loading  brush,  cas- 
ings for  the  brush,  means  for  moving  refuse  toward  either 
end  of  the  carat  will,  and  an  independent  motor  to  operate 
the  brush  in  either  direction  at  will,  automatically  re- 
versible aprons  below  the  casings,  and  a  reversible  deflec- 
tor above  the  casings. 
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Chicago  Types  of  Electric  Carriages. 

Before  the  assembling  of  the  guests  for  the  recent 
motocycle  party  given  by  Mr.  C.  E.  Woods  in  honor 
of  his  daughter  i'lorence,  a  photograph  of  the  elec- 
tric vehicles  which  were  to  receive  the  gay  party 
of  young  people  was  taken  in  front  of  the  Calumet 
Club  at  Michigan  avenue  and  Twentie.h  street.  This 
interesting  picture  is  reproduced  herewith.  It  shows 
eight  vehicles  made  by  the  Fischer  Equipment  com- 
pany of  Chicago,  of  which  Mr.  Woods  is  manager, 
and  there  are  seven  varieties.  Beginning  at  the 
right  of  the  picture,  the  farthest  vehicle,  on  Twen- 
tieth street,  is  a  mail  phaeton;  next  is  a  trap,  and 
then  follow,  in  order,  around  the  corner,  a  brake, 
two  road  wagons,  a  stanhope,  a  hansom  cab  and 
a  victoria  cab.  All  are  new  carriages,  especially 
designed  and  built  for  electrical  operation.  They 
are  handsome  specimens  of  the  carriage-builder's 
art,  as  well  as  of  the  skill  of  the  electrical  and  me- 
chanical engineer. 

Each  of  the  vehicles  is  supplied  with  40  cells  of 
storage  battery,  and  each  has  two  motors  supported 
on  the  rear  axle,  one  for  each  rear  wheel,  except  the 
light  road  wagons,  which  have  one  motor  each,  with 
differential  gear.  One  of  the  road  wagons,  it  will 
be  noticed,  has  wheels  with  wire  spokes  and  large 


the  operation  of  both  controller  and  brake  being 
accomplished  by  one  handle.  A  separate  reversing 
switch  is  used,  by  which  all  of  the  vehicles  are  made 
to  operate  exactly  the  same  running  backward  as 
they  do  when  running  forward.  It  is  provided  with 
a  lock,  so  that  when  the  key  is  removed  the  vehicle 
cannot  be  operated  by  anyone  not  possessing  the 
key.  The  various  speeds  are  obtained  by  series- 
paralleling  the  batteries,  and  in  this  work  great 
pains  have  been  taken  to  insure  a  uniformity  of  dis- 
charge, from  the  batteries  when  in  parallel.  The 
contacts  and  connections  have  nearly  four  times 
the  cross-section  ordinarily  required,  so  that  the 
resistances  may  be  perfectly  uniform. 

The  vehicles  shown  in  the  group  vary  in  weight 
from  the  "^ys  pounds  of  the  road  wagons  to  the  2,700 
pounds  of  the  victoria  cab.  They  all  have  electric 
side-lights  and  alarm  gongs  and  are  arranged  to 
run  at  three  speed — "^h,  seven  and  14  miles  an  hour, 
except  in  the  case  of  the  cabs,  where  the  figures 
are  three,  six  and  12  miles  an  hour.  The  cost  of 
power  is  given  at  from  three-fourths  cent  to  two 
cents  a  vehicle-mile.  Three  hours  is  the  time  re- 
quired to  charge  the  batteries.  The  exact  data  of 
the  types  shown,  according  to  the  manufacturer's 
statement,  follow: 

Mail   Phaeton. — Weight   complete,  2,400  pounds; 


American  Institute    of    Electrical  Engi- 
neers. 

At  the  meeting  of  the  Institute  in  New  York  on 
Wednesday,  October  26th,  a  paper  was  read  by  A.  A. 
Knudson  on  "An  Electrical  ^survey  in  the  Borough 
of  Manhattan,"  and  the  discussion  was  opened  with 
a  communication  from  William  Maver,  Jr.,  and  con- 
tinued by  Townsend  Wolcott,  Jesse  M.  Smith  and 
others. 

The  president  announced  that  a  committee  on  co- 
operative research  had  been  appointed,  in  accord- 
ance with  instructions  from  council.  The  com- 
mittee consists  of  Dr.  A.  E.  Kennelly,  chairman, 
Professor  W.  A.  Anthony,  Dr.  F.  B,  Crocker,  Dr. 
C.  T.  Hutchinson,  Dr.  Samuel  Sheldon,  Charles 
P.  Steinmetz  and  Professor  Elihu  Thomson.  The 
purpose  is  to  formulate  a  system  of  experimental 
research,  by  submitting  to  colleges  and  universities 
problems  which  are  of  practical  importance.  The 
committee  starts  off  with  a  list  of  16  subjects  and 
will  expect  members  to  send  in  others  which  may 
occur  to  them  in  the  course  of  their  practice.  The 
results,  when  received,  if  deemed  important,  will  be 
published  in  the  transactions.  The  plan  is  receiving 
hearty  support. 

At  the  meeting  of  the  executive  committee  in  the 


pneumatic  tires.  This  was  built  to  order  and  is  not 
in  accordance  with  Mr.  Woods'  usual  practice, 
which  provides  wooden  spokes  and  solid  hard-rub- 
ber tires.  After  a  number  of  tests,  Mr.  Woods 
concluded  that  the  solid-rubber  tires  are  the 
more  satisfactory.  He  contends  that  their  use 
results  in  a  distinct  saving  of  power,  when 
compared  with  the  use  of  the  pneumatic  tires,  and 
that  thej'  are  more  durable  and  much  neater  in  ap- 
pearance. As  far  as  the  superior  resiliency  of  the 
pneumatic  tire  is  concerned,  Mr.  W^oods  thinks  that 
in  a  properly  constructed  motocycle  the  springs 
make  this  advantage  of  little  moment. 

The  motors  are  wound  for  about  80  volts  and 
range  in  rated  capacity  from  2^=  to  3V2  horse  power 
for  the  vehicles  shown.  Ordinarily  a  niotor  is 
geared  to  drive  each  rear  wheel  by  a  rawhide  pin- 
ion and  a  gear-wheel  on  the  vehicle  wheel.  The 
motors  are  ironclad.  The  cells  of  batter3'  are  dis- 
posed under  the  seats  and  are  arranged  either  for 
removal  from  the  vehicle,  to  be  replaced  by  a  du- 
plicate, charged  set,  or  for  charging  while  standmg 
in  the  vehicle. 

Mr.  Woods'  ingenious  system  for  controlling  elec- 
tric vehicles  was  described  in  this  journal  some  time 
ago.  It  is  simple  and  adapted  to  the  comprehension 
of  the  most  ordinary  intelligence.  By  its  use  it  is 
impossible  to  apply  the  brake  to  any  of  the  vehicles 
without  first  cutting  the  power  ofif  from  the  motors 
and  also  impossible  to  apply  the  power  without 
first  liberating  the  brake.  This  is  due  to  an  inter- 
locking device  between  the  brake  and  the  controller, 


CHICAGO    TYPES    OF    ELECTRIC    CARRIAGES. 

average  run  on  one  battery  charge,  30  miles;  total 
horse  power  in  motors,  6^^;  diameter  of  front  wheels, 
36  inches;  diameter  of  rear  wheels,  46  inches;  cost 
of  battery  maintenance  per   mile,   two   cents. 

Trap. — Weight  complete,  1,800  pounds;  average 
run  on  one  battery  charge,  25  miles;  total  horse 
power  in  motors,  4Vi;;  diameter  of  front  wheels,  36 
inches;  diameter  of  rear  wheels,  42  inches;  cost  of 
battery  main;enance  per  mile,  iVi  cents. 

Brake. — Same  as  trap. 

Road  Wagon. — Wei  ght  complete,  775  pounds ; 
average  run  on  one  battery  charge,  20  miles;  total 
horse  power  in  motors,  2^;  diameter  of  front  wheels, 
32  inches;  diameter  of  rear  wheels,  32  inches;  cost 
of  battery  maintenance  per  mile,  three-fourths  cent. 

Stanhope. — Weight  complete,  1,500  pounds;  other- 
wise, same  as  trap. 

Hansom  Cab. — Weight  complete,  2,600  pounds; 
average  run  on  one  battery  charge,  30  miles;  total 
horse  power  in  motors.  6^;  diameter  of  front  wheels. 
32  inches;  diameter  of  rear  wheels.  38  inches;  cost 
of  battery  maintenance   per  mile,  two  cents. 

Victoria  Cab. — Weight  complete,  2,700  pounds; 
otherwise,  same  as  hansom  cab. 


A  Voice  from  Alaska. 

A  subscriber  to  the  Western  Electrician  in  Sum- 
dum,  Alaska,  sends  the  following:  "Your  paper 
comes  whenever  the  mail  boat  does,  and  is  very 
pleasant  reading." 


afternoon  the  following-named  associate  members 
were  elected:  John  McL.  Murphy,  New  York;  F.  K. 
Vreeland,  Montclair,  N.  J.;  J.  E.  Woodbndge,  New 
York.  The  following-named  associa.e  members  were 
transferred  to  membership:  C.  H.  Wordingham. 
Manchester,  England;  William  Stanley,  Pittsfield, 
Mass. 


Public  Lighting  in  Benton  Harbor,  Mich. 

The  St.  Joseph  and  Benton  Harbor  Electric  Rail- 
way and  Light  company  has  closed  a  contract  with 
the  city  of  Benton  Harbor  for  40  arc  lights  for  five 
years,  at  $70  each  per  annum.  The  Common  Coun- 
cil had  the  subject  of  municipal  ownership  fairly 
discussed  at  its  meeting,  and  the  municipal-owner- 
ship advocates  were  only  beaten  by  two  votes  on 
the  question  of  submitting  the  proposition  to  the 
people.  On  Saturday  night,  October  23d,  Mr.  Sam- 
uel M.  Jones  of  Toledo  delivered  a  speech  in  the 
opera  house  at  Benton  Harbor  in  the  interests  of 
municipal  ownership.  On  the  following  Monday 
night  the  council  granted  to  the  railway  and  light 
company  the  contract,  after  Mr.  Bean,  representing 
the  company,  had  appeared  before  the  committee 
of  the  whole  and  defined  his  position  in  regard  to 
furnishing  light  to  the  city.  A  five-year  contract 
with  St.  Joseph  is  held  by  the  same  company. 

Mr.  Bean  has  been  an  untiring  and  intelligent 
opponent  of  municipal  ownership,  and  his  success 
at  home  will  be  a  source  of  gratification  to  many 
whom  he  has  aided  in  other  places. 
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An  Electrical  Survey  in  the  Borough  of 

Manhattan.' 

By  a.  a.   Knudson 

The  corrosive  effect  of  straying  currents  upon 
underground  metallic  structures  is  now  so  well 
known  and  understood  that  obviously  there  is  no 
need  to  dwell  upon  this  (act  as  a  reality,  but  rather 
it  is  the  purpose  of  the  author  to  show  from  actual 
tests  some  of  the  locations  and  characteristics  of 
the  stray  currents  in  New  York  city. 

About  18  months  ago  the  question  was  raised  by 
some  of  the  municipal  officers  of  this  city  as  to  the 
possibility  of  electric  currents  leaking  or  straying 
to  underground  pipes  from  the  conductors  of  the 
"open-conduit"  electric  railway  on  Lenox  avenue, 
and  adjoining  streets  at  that  time,  as  applications 
had  been  made  to  extend  this  system. 

This  matter  was  investigated  at  that  time  by  the 
author,  and  some  of  the  results  becoming  known  to 
one  of  the  officers  of  this  Institute,  he  suggested 
that  with  some  additional  tests  and  the  whole  pre- 
sented in  a  paper,  it  would  prove  of  interest  to  the 
members,  and  perhaps  throw  further  light  on  this 
interesting  subject. 

I  have  since  made  a  number  of  additional  tests 
throughout  the  city,  from  Harlem  River  to  the 
Battery,  between  various  metallic  structures,  such 
as  elevated-railway  pillars,  surface  railways,  water- 
pipes,  etc.,  and  give  the  results  here,  trusting  that 
they  may  prove  acceptable,  and  possibly  of  some 
value.  '' 

Previous  to  making  any  tests  on  the  Lenox  av- 


crossing  the  rails  at  Lenox  avenue,  or  was  quite 
near.  Further  proof,  however,  was  necessary  to 
determine  if  that  company  was  responsible  for  all 
or  only  a  portion  of  this  current  escape;  advantage 
was  therefore  taken  of  the  period  when  the  Union 
railway  cars  stopped  running  for  the  night  at  1:30 
a.  m.    to  make  some  further  tests. 

At  this  time  there  were  no  fluctuations  of  the 
needle  whatever,  and  consequently  no  sign  of  a 
trolley-current  escape  from  the  rails  to  underground 
pipes.  Tests  were  made  over  the  same  route  as 
during  the  day,  as  well  as  at  other  places,  but 
although  the  Lenox  avenue  line  was  running  (they 
have  an  all-night  service)  no  evidence  could  be  ob- 
tained of  current  straying  from  those  conductors  to 
either  water  or  gas-pipes.  What  we  did  find,  how- 
ever, worthy  of  mention,  was  another  current,  em- 
anating from  an  entirely  different  source,  passing 
from  the  water  pipes  to  the  rails,  the  pipes  this 
time  being  positive,  which,  as  will  be  perceived, 
was  the  reverse  of  the  polarity  found  during  the  day. 
This  current  was  as  perfectly  steady  as  if  from  a 
galvanic  battery.  The  difference  of  potential,  how- 
ever, was  low,  in  some  places  one-thirtieth  of  a  volt 
only  was   found,   while   in   others  the  reading  was 
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enue  line,  we  had  a  well-settled  theory  that  in  a 
double-conductor  system  like  this,  very  little,  ii 
any,  of  the  current  could  be  found  diverted  from 
the  conductors  to  water  or  other  pipes  underground 
in'  its  vicinit}'.- 

The  tests  were  begun  on  Lenox  avenue,  near  the 
MetropoHtan  company's  One-hundred-and-forty- 
sixth  street  power  station,  and  continued  south. 
From  the  first,  unmistakable  signs  were  encoun;:ered 
of  railway-current  leakage  from  the  rails  of  this 
road  to  both  water  and  gas-pipes,  the  sudden  fluc- 
tuation of  the  voltmeter  needle  proving  this  be- 
yond a  doubt.  It  was  noticed,  however,  that  when 
a  Lenox  avenue  car  passed  there  was  no  advance  of 
the  needle  as  should  be  expected,  and  when  two 
cars  passed,  going  in  opposite  directions,  ihere 
was  no  advance  of  the  needle  at  the  moment;  con- 
tinuing down  the  street,  and  testing  at  each  fire 
hydrant  and  gas  post,  the  voltage  tended  to  increase 
upon  nearing  One-hundred-and-thirty-fifth  'streel. 
The  readings  during  these  tests  were  as  follows, 
the  rails  being  positive  to  the  water  and  gas-pipes. 

Location 

One  liundrpd-and  forty-fifth  street  

One-hunrlred-and-thirty-eighih  street. 
One-hundred-and-thiriy-s'stii  street. .  . 
One-hnndred-and-thirty-fitih  street*. .. 
ODe-hiindrpd-atid-thiriy  fifth  sireeit... 
One-hundred-and-twenty-fiftb  street  . 
-huudred-and-sixteentb  street. . 


Waler. 

...i-jvolt 
...\  volt 
..  ra  volt 
..  ivolt 
..S  volt 
..Vf,  volt  - 
i  volt 


G^s. 
Y,  volt 
yvoU 

%  volt 
i  volt 


One-hundred-and-ninth  street  and    Columbus 

avenue .■ M  volt  

*Diirine  rhis  test  no  trolley  car  was  in  sight  on  Oue-hundred- 
and-thirty-fif  li  street. 

fTest  repeated  when  the  One-hundred-and-lhirty-fitth  street 
overhead  trolley  car  crossed  Lenox  avenue  tracks. 

It  was  apparent  from  these  tests  that  the  most,  if 
not  all,  of  this  leakage,  came  fi-om  the  Union  Rail- 
way company's  line,  operating  the  overhead  trolley 
system,  a  branch  of  this  road  running  through  One- 
hundred-and-thirly-fifth  street,  and  thereby  crossing 
the  rails  of  the  Metropolitan  company's  tracks  at 
Lenox  avenue.  This  seemed  the  more  certain  from 
the  fact  that  the -maximum  reading  (two-thirds  volt) 
was    obtained    when    a    Union     railway    car    was 

I.  Read  before  the  American  Institute  of  Electrical  Engineers, 
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two-thirtieths.  In  my  efforts  to  identify  this  cur- 
rent I  consulted  the  manager  of  the  power  station 
which  supplied  current  to  the  Lenox  avenue  road, 
and  he  obligingly  offered  to  shut  down  the  plant  for 
half  an  hour  during  that  portion  of  the  night  when 
tiafhc  is  the  lightest  and  give  me  a  chance  to  re-test. 
This  was  done  between  the  hours  of  2:30  and  3  a.  m., 
when  both  of  these  electric  roads  were  then  shut 
down,  so  that  no  possible  current  could  come  from 
either  one.  The  same  steady  current  was  found, 
however,  as  before,  passing  from  the  water  pipes 
into  the  rails.  The  voltmeter  proving  insufficient 
as  a  hieans  of  completely  identifying  this  current, 
telephone  receivers  were  used,  and  with  one  at  each 
ear  there  was  no  difficuity  in  recognizing  the  fa- 
miliar sing  of  the  incandescent  dynamo.  This  test 
with  the  telephone  was  repeated  several  times  by 
my  assistant  and  myself,  so  that  there  could  be  no 
possibility  of  error. 

It  appears  from  the  tests  made  that  an  open-con- 
duit system,  or  one  in  which  an  insulated  metallic 
.  return  is  used,  effectually  confines  the  current  to 
the  conductors  provided  for  it.  For  this  reason  it 
is  preferable  to  the  ordinary  ground  return,  espe- 
cially in  large  cities,  where  the  space  below  the 
streets  is  so  largely  occupied  with  lines  of  iron  pipes. 
more  or  less  subject  to  electrolytic  action. 

The  distances  the  overhead  trolley  current  would 
sometimes  reach  were  shown  by  a  rise  in  voltage 
when  a  Union--railway  car  crossed  the  tracks  of  the 
Lenox  avenue  road  at  One-hundred-and-thirty- 
fifth  street.  This  was  found  as  far  down  as  One- 
hundred-and-sixteenth  street,  where  the  latter  road 
branches  east  and  west;  in  fact,  there  was  no  por- 
tion of  this  road  where  these  trolley-current  fluc- 
tuations could  not  be  obtained  when  cars  were  pass- 
ing through   One-hundred-and-thirty-fifth  street. 

Desiring  to  learn  the  difference  of  potential  be- 
tween the  elevated-railway  pillars  and  water  pipes, 
with  the  Union  railway,  if  any.  in  this  part  of  the 
city. .tests  were  begun  at  Onc-hundred-and-fifty-sev- 
enth  street  (Harlem  River)  on  the  Eighth  avenue 
line  and  continued  down  as  far  as  One-hundred-and- 
ninth  street,  which  is  the  western  terminus  of  the 


Metropolitan  company's  open-conduit  system. 
Rather  than  make  this  paper  monotonous  with  long 
tables  of  tests  some  plans  have  been  prepared  of  dif- 
feret  locations  in  the  city,  showing  where  these  tests 
were  made,  and  giving  the  difference  of  potential 
at  the  points  indicated.  It  may  be  well  to  state  here 
that  the  voltmeter  used  was  a  Weston  two-scale, 
the  lower  scale  reading  to  five  volts  with  thirtieth 
divisions;  this  scale  was  used  in  most  of  the  tests, 
and  accounts  for  the  record  being  given  in  a  num- 
ber of  cases  in  thirtieths  of  a  volt.  The  upper  scale 
read  to  150  volts  in  one-volt  divisions. 

The  following  is  a  general  description  of  the 
method  of  procedure,  touching  in  detail  at  such 
points  as  may  of  interest. 

The  starting  point  was  at  One-hundred-and-fifty- 
sevent  street;  from  this  point  down  to  One-hundred- 
and-thirty-fifth  street  the  tests  are  given  in  a  table, 
as  well  as  in  plan,  Fig.  i.  The  table  giving  both 
day  and  night  tests  for  comparison,  while  the  plan 
gives  the  day  tests  only. 

The  Union  railway  (overhead  trolley),  heretofore 
spoken  of  as  passing  through  One-hundred-and- 
thirty-fifth  street,  terminates  at  Eighth  avenue;  in 
fact,  the  ends  of  the  two  trolley  wires  of  that  road 
are  supported  by  being  attached  to  the  "L"  structure 
which,  as  is  well  known,  passes  through  that  avenue. 

Day  Test  g  to  id  a  m. 

Location. 

i57thstreet "L" +  to  hydrant  o'q  volt 

^49th     ;;      -L--"       ■*        i-a     -. 

U5th      "      '-L"— "        "         ^0      " 

140th      "       .."L"+  "        "  3«„      " 

I35'h      "       Rails  U.  E.  Ry.  +  to-'L"  zH  volts 

i35ih      "      "      U.  E.  Ry  +  ••  Hydt.  2     " 

i35tn      "      "L"+  to  hydrant  H  volt 

Night  Test  1:30  to  2:30  a  m. 

LocatioD. 

i57<h  street /^  volt  "L-'-f- to  hydrant 

H9th      ■'      ^^  ..     -L..^..        .. 

^45th             ^  ..     •'L"+"        " 

^40'h               ^^  -     .'L'.^..         .. 

135th             ^^  "Rails+*'  "L'-Ry. 

^35'^  J       •:■ 3*0      "-    "L"+  "  hydrant 

Night  readings  steady  throughout. 

Referring  to  the  table,  it  will  be  noticed  that  the 
reading  at  One-hundred-and-fifty-seventh  street 
shows  that  the  night  test  was  the  same  as  during 
the  day.  It  was  afterward  discovered  that  the  last 
carof  the  Union  railway  had  not  then  left  the  track, 
which  acounts  for  this  reading  being  higher  than 
the  other,  as  well  as  a  trolley  variation  being  shown. 
All  of  the  other  night  tests,  however,  showed  the 
same  indications  of  an  incandescent  current  as  were 
found  on  Lenox  avenue,  as  well  as  at  several  other 
places.  One  feature  worthy  of  notice  in  the  day 
test,  shown  in  the  plan,  as  well  as  the  table,  is  the 
change  of  polarity  found  at  different  points  on  this 
section  of  the  road. 

The  current  passes  into  the  water  pipes  and  "L" 
structure  from  the  rails  of  the  trolley  road  at  One- 
hundred-and-thirty-fifth  street  (they  being  positive) 
from  two  to  2V2  volts  maximum,  then  along  the  pipes 
for  five  blocks  to  One-hundred-and-fortieth  street, 
then  reverses  and  passes  along  the  "L"  structure 
for  another  five  blocks  to  One-hundred-and-forty- 
fifth  street,  where  it  again  reverses  and  takes  the 
water  pipes  to  another  reversal  at  One-hundred-and- 
fifty-seventh  street.  - 

The  cause  of  this  erratic  jumping  of  the  railway 
current  up  some  pillars  and  down  others  may  be 
explained  in  two  or  three  ways,  two  of  which  I  will 
mention: 

First — Proximity  of  water  pipes  to  the  "L" 
structure,  at  some  points  being  closer  than  at  others, 
offering  a  more  favorable  path  for  this  portion  of 
the  current. 

Second — The  current  passing  into  the  water  pipes 
at  One-hundred-and-thirty-fifth  street  as  well  as  the 
"L"  structure  at  the  same  polarity,  and  possibly  at 
a  higher  voltage  at  times  to  water,  may  cause  this 
change  in  polarity  at  different  points  along  the  line. 
A  few  days  ago  tests  were  made  over  this  same 
section  of  road  with  almost  identically  the  same 
readings  in  each  case  as  prevailed  over  a  year  ago. 
It  was  noticed,  however,  that  the  terminal  rails  of 
the  Union  Railway  company  at  One-hundred-and- 
thirty-fifth  street  and  Eighth  avenue  had  recently 
been  replaced  by  new  ones,  which  appears  to  be  a 
good  illustration  of  cause  and  effect. 

Similar  conditions  also  prevail  on  the  section  of 
road  below  One-hundred-and-thirty-fifth  street 
down  to  One-hundred-and-ninth  street.  At  this 
point  the  open-conduit  road  has  its  western  termi- 
nus. Day  tests  have  shown  a  maximum  reading 
of  one-third  of  a  volt,  the  rails  being  positive  to 
"L"  pillar,  and  to  water,  the  night  test  when  Union 
railway  was  not  running  two-thirtieths  steady,  show- 
ing plainly  that  the  current  was  from  that  road. 

Attention  is  now  directed  to  the  east  side  of  this 
part  of  the  city,  where  another  branch  of  the  Union 
railway  is  located.  Tests  made  there  show  even 
more  pronounced  results  than  at  the  branch  running 
through  One-hundred-and-thirty-fifth  street  to  the 
West  Side.  It  may  be  stated  that  the  power  sta'ion 
of  this  road  is  located  on  the  Bronx  River  in  West- 
chester County. 

Something  more  than  a  year  ago,  when  these  tests 
were  made,  this  branch  had  a  terminus  at  Third 
avenue  and  One-hundred-and-twenty-ninth  street, 
immediately  in  front  of  the  "L"  station,  the  cars 
then  passing  over  the  Harlem  River,  at  the  old 
wooden  bridge,  which  is  now  being  removed.  The 
cars  now  pass  over  the  public  bridge  recently 
opened  to  the  new  terminal  at  Lexington  avenue. 
Fig.  2  shows  the  location  of  the  terminal  when  these 
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tests  were  made,  as  well  as  the  difference  of  po- 
tential. 

It  will  be  noticed  that  the  maximum  reading  here 
was  10  volts;  rails  positive  to  "L"  pillar,  sewer  and 
gas.  A  test  was  also  made  on  the  Harlem  bridge, 
which  showed  the  same  reading,  except  it  was  made 
to  gas  only,  no  other  pipes  being  at  hand.  A  few 
days  ago  this  locality  was  visited  with  a  view  of 
obtaining  any  further  items  which  might  be  of  in- 
terest for  this  paper,  and  workmen  were  found  en- 
gaged in  removing  the  rails  of  this  very  terminal. 

Information  was  therefore  obtained  as  to  the  re- 
sults of  electrolytic  action  on  these  rails  (they  hav- 
ing been  positive).  An  impression  was  taken  on  pa- 
per of  the  exact  size  and  shape  of  the  end  of  one  of 
the  four  rails  which  composed  that  terminal  switch, 
the  ends  of  the  other  rails  all  being  in  just  about 
the  same  condition.  Fig.  3  shows  a  comparison 
of  the  size  and  shape  of  the  rail  when  new  and  its 
present  condition,  the  position  of  the  outlines  as 
to  each  other  being  about  as  shown.  From  the 
condition  of  these  rails  now,  it  is  quite  plain  that 
a  large  amount  of  metal  has  been  removed  from 
them  by  electrolysis.  The  original  size  of  the  rails 
was  furnished  by  the  company  supplying  the  rails, 
Ihey  being  70  pounds  to  the  yard;  furthermore,  the 
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tice.  to  the  incandescent  current,  passing  at  low 
voltage,  ranging  from  one-thirtieth  to  one-lifth  of 
a  volt.  One  feature  worthy  of  attention  is  the  lowest 
reading  being  generally  found  at  the  "L"  stations, 
between  pillars  under  the  stations  and  water  pipes. 
This  is  accounted  for  by  the  fact  that  as  there  afc 
water  pipes  supplied  to  most  if  not  all  the  "L"  sta- 
tions, they  would  make  a  fairly  good  electrical  con- 
nection with  the  structure  itself,  and,  therefore,  not 
much  difference  of  potential  could  be  expected.  This 
point  also  suggests  a  method  for  remedying  this 
condition  of  affairs.  Coming  down  the  west  side 
of  tile  city,  I  was  surprised  to  encounter  a  full- 
fledged  trolley  current  in  the  extreme  lower  part 
of  the  city.  The  first  intimation  was  found  at  Rec- 
tor and   Greenwich   streets.     It   became   more   pro- 
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bottom  sides  of  all  these  rails  were  cut  by  the  cur- 
rent down  to  knife  edges  for  several  feet  back  from 
the  ends.  These  edges  were  irregular  in  shape  and 
somewhat  jagged  in  appearance. 

Another  feature  of  interest  is  the  condition  of  the 
cross-bars  or  tie-rods  which  keep  the  rails  in  posi- 
tion. These  bars,  which  were  originally  i^  inches 
wide  by  three-eighths  inch  thick,  were  nearly  all 
so  eaten  away  that  the  middle  portion  was  missing, 
the  ends  protruding  from  the  rails  at  from  six  inches 
to'  12  inches.  Fig.  4  gives  a  view  of  one  of  these' 
bars  which  was  conveniently  left  behind  when  the 
other  materials  were  removed.  It  is  the  only  one 
I  saw  which  was  intact,  and  is  in  a  much  better 
state  of  preservation  than  the  others,  consequently 
not   an   average   sample. 

This  specimen  is  on  the  table  for  inspection  by 
those  who  care  to  examine  it,  as  well  as  some  small 
pieces,  broken  off  by  hand,  which  were  protruding 
from  the  rails.  Your  attention  is  called  to  a  fea- 
ture not  shown  in  the  cut,  and  that  is  the  sharp 
knife  edge  of  the  side  that  was  deepest  in  the  ground 
from  where  the  current  passed  out.  somewhat  similar 
in  appearance  to  the  sides  of  the  rails  referred  to; 
the  ridges  and  pitting  characteristics  of  electrolysis 
are  also  plainly  visible  in  this,  and  in  a  lesser  de- 
gree in  the   smaller  specimens. 

Further  tests  were  made  in  this  part  of  the  city, 
but  being  not  specially  important  are  omitted  until 
Ninety-third  street  is  reached,  from  which  point  to 
the  Battery  a  plan  (Fig.  5)  is  given,  showing  the  loca- 
tions where  tests  have  been  made,  their  voltage  and 
polarity.     These  tests  refer  mostly,  as  you  will  no- 
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nounced  in  the  vicinity  of  South  Ferry,  where  in 
testing  between  the  rails  of  the  Metropolitan  cable 
road  and  an  "L"  pillar,  a  variation  of  from  one- 
thirtieth  to  eight-thirtieths  volt  was  found  (the  rails 
positive)  and  the  same  reading  between  the  rails 
and  water  pipes. 

Just  why  there  should  be  indications  of  a  trolley 
current  in  this  part  of  Manhattan  Island  was  diffi- 
cult to  understand,  but  after  making  further  tests 
coming  up  on  the  East  Side,  this  current  was  found 
to  come  from  the  Brooklyn  bridge.  Having 
pointed  out  how  an  overhead  trolley,  using  the 
water  pipes  and  incidentally  the  rails  as  a  return, 
such  as  is  operated  on  One-hundred-and-thirty-fifth 
street,  can  spread  its  influence,  so  to  speak,  for  a 
distance  of  over  20  blocks  in  either  direction  north 
and  south,  through  various  pipes,  railway  structures, 
etc.,  the  existence  of  this  current  from  the  bridge 
permeating  underground  metals  through  a  large 
portion  of  the  lower  part  of  the  city  is  accounted 
for. 

The  tests  were  continued  at  the  New  York  en- 
trance of  the  bridge,  and  at  the  pillars  which  stand 
in  the  street  just  west  of  the  Third  avenue  cable 
railway  I  found  the  readings  as  follows:  At  one 
pillar  a  maxiinum  of  three  volts,  average  SV2  volts, 
pillar  positive  to  Third  avenue  cable  rails.  At  an- 
other practically  the  same  reading.  Further  up 
Park  Row.  at  the  corner  of  Chambers  street,  pillar 
positive  to  cable  rails,  one  volt  maximum;  water 
positive  to  cable  rails  one-half  volt;  pillar  positive 
to  water  one-third  of  a  volt. 

All  of  these  tests  were  made   nearly  a  year  and 
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a  half  ago.  A  few  days  ago,  tests  were  made  over 
this  same  ground,  and  at  places  where  a  difference 
of  potential  of  three  \olts  maximum  existed  at  that 
time,  it  is  now  found  to  be  3  1-5  volts,  pillars  posi- 
tive as  before  to  rails  of  Third  avenue  cable  and 
also  to  water  pipes,  showing,  in  all  probability,  that 
this  current  has  been  during  all  this  time  actively 
and  unceasingly  passing  down  the  pillars  which 
support  the  "L"  station  at  this  place,  as  well  as 
the  bridge  crossing  the  street,  and  out  from  their 
foundations  to  other  metals,  with  now  a  fifth  of  a 
volt  more  for  good  measure. 

In  the  light  of  present  knowledge  on  this  subject 
the  very  serious  question  presents  itself  to  any  prac- 
tical mind:  In  what  condition  would  we  expect  to 
find  the  anchor  bolts  and  iron  foundations  of  these 
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pillars,  if  excavations  were  made  at  their  base? 

In  Mr.  Farnham's  excellent  paper  read  before 
this  Institute  four  years  ago,  he  showed  that  but 
a  small  fraction  of  a  volt  was  necessary  to  establish 
electrolytic  actjon  between  metals. 

What,  then,  can  be  expected  from  an  incessant 
action  of  from  iV>  to  3  1-5  volts  jumping  out  of 
these  foundations  during  the  last  year  and  a  half  or 
perhaps  two  years? 

Further  tests  at  the  New  York  entrance  of  the 
bridge,  at  pillars  nearest  the  four  loop  tracks,  show 
that  they  are  negative  to  rails  of  these  tracks  with 
maximum  voltagft  of  3%,  an  estimated  average  of 
2V4.  The  tests  were  made  on  three  different  days  at 
different  times  of  the  day,  the  highest  maximum  read- 
ing being  taken  at  4:45  p.  m. 

The  other  tests,  one  made  during  the  so-called 
rush  hour,  between  5:30  and  6  p.  m.,  where  a  maxi- 
mum reading  of  2  1-5  volts  was  noted  at  track  i,  did 
not  vary  much  from  the  tests  made  in  the  afternoon 
of  another  day  at  from  2  to  2:30  p.  m.  at  track  4. 
where  the  voltage  was  found  to  be  2%  maximum. 
Previous  to  any  use  of  electricity  for  operating  cars 
on  the  bridge  it  had  been  known  that  currents  were 
escaping  to  that  structure  from  trolley  lines  in 
Brooklyn,  and,  passing  over,  would  find  their  way 
through  the  city,  by  underground  pipes,  etc.,  and, 
thence  across  the  river  again,  return  to  the  power 
station    in   Kent  avenue. 

The  polarity  of  both  of  these  railway  systems 
now  operated  on  the  bridge  indicates  that  these 
currents  escape  from  their  lines,  but  it  is  also  quite 
likely  that  currents  are  even  now  coming  over  the 
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bridge- as  they  were  a  year  ago.  Only  an  extended 
investigation  would  determine  these  points,  even  if 
it  were  desirable  that  they  should  be  known. 

Let  us  now  take  up  the  investigation  made  on 
the  bridge  to  determine,  if  possible,  the  movements 
of  straying  trolley  currents  and  their  possible  effect 
on  the  cable  terminals.  In  view  of  the  importance 
of  this  matter  I  regret  not  being  able  to  make  it 
more  thorough  than  here  stated,  as  it  would  in- 
volve not  only  a  fortnight's  work  at  least,  but  the 
shutting  down  of  the  bridge  plant  for  a  time,  which 
could  hardly  be  expected  under  the  circumstances. 
Such  facts  are  represented,  however,  as  it  was  prac- 
ticable to  obtain.  Recognizing  the  necessity  of  hav- 
ing every  detail  as  to  the  construction,  location,  etc.. 
of  these  terminals  before  being  able  to  intelligently 
consider  the  matter,  plans  prepared  by  the  bridge 
engineers  were  obtained,  which  are  given  in  Figs. 
6  and  7.  T^ese  show  the  exact  construction  of  the 
cable  termmals  and  anchor  plates,  besides  other 
information  regarding  construction,  all  of  which  is 
from  an  official  source. 

In  regard  to  the  construction  of  the  cable  ter- 
minals: as  most  of  us  know,  the  main  cables  are 
made  up  of  18  strands,  or  smaller  cables,  which  are 
practically  continuous,  the  wire  running  back  and 
forth  from  New  York  to  Brooklyn,  passing  through 
the  holes  at  the  ends  of  heavy  steel  bars  or  links 
at  each  place,  and  the  ends  of  the  single  wire  being 
finally  fastened  by  a  rigid  screw  coupling.  These 
two  rows  of  steel  bars  of  nine  each,  which  are  at- 
tached to  the  cable  strands,  one  row  placed  over 
the  other,  as  shown  in   Fig.  6,   pass  down  with   a 


on  the  bridge.  At  this  point  the  reading  was  3% 
volts  maximum,  average  2%,  bridge  structure  was, 
as  before,  positive.  At  center  of  span,  structure 
positive  at  first,  readings  showed  2H  volts  maxi- 
mum, but  during  the  readings  there  were  two  re- 
versals, one  of  them  only  remaining  long  enough 
to  obtain  a  reading,  which  was  i^A  volts  maximum, 
structure  negative.  At  the  New  York  tower, 
structure  positive  to  cable  ground,  with  trolley  vari- 
ations ranging  from  three-fourths  to  three  volts,  the 
average  was  two  volts.  At  New  York  anchorage, 
maximum  2%  volts,  the  average  was  two  volts; 
structure  positive  to  giound. 

Other  tests  were  made  to  determine  the  polarity 
of  the  rails  of  the  bridge  trains,  and  they  were  found 
positive  to  the  structure,  the  same  as  the  rails  of 
the  trolley  road  heretofore  tested. 

Let  us /now  consider  the  question  of  the  elec- 
trolytical  conditions  of  the  cable  anchorages,  as 
this  pbint  appears  to  be  of  high  Importance  in  this 
matter,  if  not  the  key  to  the  whole  situation,  in  de- 
termining whether  or  not  electrolytic  action  is  going 
on. 

Fir^t — These  anchorages  are  composed  of  solid 
stone  masonry,  and  are  put  together  with  the  high- 
-est  quality  of  cement;  there  is  no  brickwork  or 
mortar  in  their  consti^uction. 

Second — The  23  tons  of  iron  composing  the  plates 
are  set  about  80  feet  below  the  top  of  the  anchor- 
age. The  distance  from  the  bottom  of  the  plates 
to  mean  high  water  is  three  feet  eight  inches  at  the 
New  York  end  and  five  feet  at  the  Brooklyn  end; 
there  is  no  earthy  matter,  salts  or  alkalies,  such  as 
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graceful  curve  into  solid  stone  masonry  to  the  an- 
chor-plates, and  are  secured  to  them  by  heavy  steel 
bolts  passing  through  the  eyes  at  the  ends,  as  shown 
in  the  figure.  The  anchor-plates  are  in  shape  some- 
what longer  one  way  than  the  other,  each  being  a 
single  piece  of  cast-iron    weighing  23  tons. 

Coming  now  to  the  tests,  it  will  be  noticed  that 
there  is  no  possibility  of  reaching  the  anchor-plates 
other  than  by  connection  through  the  cables  them- 
selves, and  they,  being  firmly  attached  to  the  struc- 
ture, cables  and  all  are  practically  one  conductor, 
and  a  connection  on  the  structure  would  mean  con- 
nection with  the  cables,  and  consequently  with  the 
anchor-plates.  , 

This  point  therefore  being  settled,  the  next  thing 
was  to  obtain  a  suitable  ground,  and,  on  the  sug- 
gestion of  Mr.  C.  B.  Martin,  the  electrician  of  the 
bridge,  one  of  the  railway  cables  was  used  during 
that  portion  of  the  day  when  it  was  not  in  operation 
for  hauling  a  bridge  train.  This  was  a  convenient 
as  well  as  a  good  ground;  the  cable  surface,  being 
polished  bright  through  friction  in  passing  over  the 
pulleys,  it  was  possible  to  obtain  a  good  contact, 
and  as  it  passed  over  the  large  drums  in  the  engine 
room  which  were  on  foundations  connecting  with 
engines,  water  pipes,  etc.,  it  was  probably  the  best 
ground  independent  of  the  structure  obtainable. 
The  connection  to  the  structure  was  made  by  the 
use  of  a  two-inch  screw-clamp,  the  wire  to  the  volt- 
meter being  attached  to  it  by  the  simple  means  of 
a  screw  and  washer.  Two  of  these  clamps  were 
generally  used  in  nearly  all  of  the  previous  tests, 
as  they  were  found  very  convenient  for  attaching 
and  detaching  quickly  to  and  from  hydrants,  pillars, 
etc.  The  first  test  under  these  conditions  was  made 
just  over  the  Brooklyn  anchorage,  where  the  struc- 
ture was  found  to  be  positive  to  the  ground,  with 
a  difference  of  potential,  of  2%  volts  maximum,  es- 
timated average  1%  volts. 

At  the  Brooklyn  tower  another  ground  connection 
was  made  to.  a  water  pipe,  which  ran  down  the  side 
of  the  tower,  and  is  intended  for  use  in  case  of  fire 


is  found  prevalent  in  the  streets,  which  go  to  make 
up  an  electrolyte,  so  I  am  informed,  in  any  part  of 
this  structure. 

I  was  at  first  apprehensive  that  on  account  of  the 
comparatively  short  distance  between  mean  high 
water  and  the  plates  at  both  anchorages  there  might 
be  opportunity  for  salt  water  to  reach  the  plates 
through  seepage  or  capillary  attraction,  and  thereby 
produce  such  an  electrolyte  as  to  cause  corrosion, 
but  have  been  informed  tliat  it  is  not  possible  for 
salt  water  to  reach  these  terminal  plates  on  account 
of  the  distance  from  the  river,  the  anchorages  being 
over  900  feet  from  the  towers,  which  stand  at  each 
side  of  the  river.  Even  allowing  100  feet  for  the 
salt  water  to  work  back,  there  is  still  ample  margin 
as  to  distance  before  salt  water  can  reach  these 
plates;  besides  this,  one  of  the  bridge  engineers 
showed  me  a  plan  of  the  construction  of  the  founda- 
tion under  each  anchorage,  which  consists  of  heavy 
timbers  10  inches  by  10  inches,  and  some  12  inches 
by  12  inches,  arranged  in  four  to  seven  layers, 
placed  a  short  distance  apart,  and  the  intervening 
spaces  filled  in  with  concrete  cement. 

In  view  of  the  tests  therefore  that  have  been  made 
showing  the  structure  and  cables  to  be  positive  at 
both  ends,  it  is  quite  possible  that  a  portion  of  the 
currents  straying  from  the  trolley  lines,  and  possi- 
bly from  the  bridge  service,  find  their  way  out  of 
the  anchor-plates  through  the  dampness  of  the 
stonework  of  these  anchorages.  The  construction  of 
these  anchorages,  however,  is  such  that  it  seems 
reasonable  from  the  general  construction  of  these 
piers  that  the  mass  of  stone  and  concrete  surround- 
ing these  plates  will  not  constitute  an  electrolyte 
such  as  would  favor  electrolysis,  and  thereby  cause 
corrosive  action  on  them. 

One  of  the  bridge  officials  informed  me  that  a 
certain  authority  had  reported  that  electrolysis 
would  not  attack  cast-iron,  consequently  their  cast- 
iron  anchor-plates  were  exempt  from  such  danger. 
In  the  light  of  recent  experience  in  other  cities,  that 
theory  is  now  untenable;  for  instance.  I  will  quote 


a  few  extracts  from  a  pamphlet,  giving  the  reports 
of  four  experts,  besides  that  of  the  secretary  of  tke 
Waier  Board  of  the  city  of  Dayton,  Ohio,  embody- 
ing an  estimate  of  cost  for  repairing  the  damage: 

Mr.  E.  E.  Brownell.  C.  E.,  staces:  "To  my  surprise  1  have 
fouDd  in  this  city  a  sis-ioch  water  maia  that  was  corroded  to  the 
depth  of  one-quarter  of  an  inch  where  the  voltage  did  not  aver- 
age over  1.5  totwo  volls  positive  to  the  rails,  therefore  it  is  impos- 
sible to  establish  a  certain  voltage  that  will  cover  all  cases  for 
low  readings." 

The  following  extracts  are  quoted  from  the  re- 
port of  Mr.  J.  H.  Shaiier,  metallurgist,  made  in 
accordance  with  instructions  from  the  board,  after 
a  careful  inspection  of  the  cast-iron  water  mains  at 
different  locations  in  the  citj': 

This  excavation  was  made  at  the  corner  of  Washington  and 
Mound  streets.  It  exposed  a  six -inch  main  and  a  10  inch  tee; 
the  pipe  was  laid  in  1874,  and  the  tee  in  1S88,  both  were  sub- 
jected to  electrolytic  action  for  about  ten  years.  Both  pipe  and 
tee  showed  Rreat  evidence  of  electrolytic  corrosion,  the  pipe  be- 
ing damaged  to  an  alarming  degree,  with  holes  pitted  from  one- 
eighth  to  Iivesixteenths  of  an  inch  in  depth,  and  covering  a  large 
portion  of  the  same.  *  *  *  The  lead  caulking  was  found  to  be 
in  bad  condition,  and  showed  perceptible  evidence  of  leaking. 
The  pipes  at  this  point  were  nine  volts  positive  to  the  rails. 

This  excavation  was  made  on  Germantown  street,  near  Krug. 
It  uncovered  a  six-inch  pipe.  This  pipe  was  elecirolytically 
corroded  in  about  the  same  proportion,  with  other  conditions 
identical.  A  lead  service  pipe  was  also  exposed  at  this  point 
and  was  found  to  be  entirely  destroyed, 

A  quotation  from  the  report  of  the  secretary  on 
an  approximate  estimate  of  the  cost  of  replacing 
water  pipes  damaged  by  electrolysis  caused  by  elec- 
tric-railway currents  may  also  be  interesting: 

In  calculating  the  cost  of  replacing  the  pipes  in  the  whole  af- 
fected territory,  it  is  estimated  at  577,208.80. 

There  is  17,513  feet  of  pipe  that  shows  a  voltage  of  from  two  to 
nine  volts  positive,  and  from  pieces  of  pipe  removed  where  elec- 
trically charged  to  this  extent,  it  is  found  that  tliey  have  deteri- 
orated 50  per  cent,  in  four  years. 

Where  they  were  required,  when  laid,  to  withstand  a  hydro- 
static pressure  of  over  300  pounds  per  square  inch,  when  tested 
by  J.  H.  Shaffer,  iron  expert,  after  being  subjected  to  4.5  volts 
for  four  years,  leaked  at  150  pounds  pressure. 

At  4,5  volts  it  has  been  shown  that  a  six-Inch  pipe  can  cer- 
tainly become  useless  in  five  years. 

I  have  quoted  thus  freely  from  this  pamphlet  for 
two  reasons,  one  to  show  that  it  is  a  mistake  to 
suppose  that  cast-iron  is  not  subject  to  corrosion  by 
electrolysis  produced  by  railway  currents,  and  also 
to  show  the  penalty  to  which  a  city  is  subjected 
through  permitting  such  conditions  to  exist  so  long 
that  they  cause  such  heavy  damages  to  its  property. 
In  the  light,  therefore,  of  what  has  been  shown  to 
be  the  state  of  affairs  in  the  upper  part  of  this  city 
due  to  escaping  railway  currents,  as  well  as  the 
experience  at  Dayton,  O.,  it  appears  to  be  the  duty 
of  engineers  to  exercise  every  possible  precaution 
against  the  effects  of  this  invisible  element  of  de- 
struction, which,  if  left  to  itself,  will  certainly  shorten 
the  life  of  valuable  city  property. 

In  the  cases  found  to  exist  uptown  it  is  true  that 
the  rails  of  the  road  referred  to  are  apparently  the 
principal  metals  damaged,  for  the  reason  that  they 
happen  to  be  positive  to  the  water  pipes,  but  as  the 
escaping  current  goes  into  the  pipes  at  one  place 
it  must  come  out  at  others,  and  at  these  places  dam- 
age may  be  looked  for. 

The  damage  already  done  and  threatened  to  pub- 
lic works  in  England  by  electrolysis  has  led  to  the 
establishment  of  regulations  to  prevent  such  action 
in  the  future,  and  similar  legislation  may  be  expected 
in  this  country  should  these  conditions  be  allowed 
to  continue.  One  of  the  provisions  in  the  regu- 
lations prescribed  by  the  British  Board  of  Trade 
may  be  of  interest  just  here.  It  is  to  the  effect  that 
if  the  pipe  is  negative  to  the  rails  the  potential  dif- 
ference shall  not  exceed  4.5  volts,  and  if  the  pipe 
is  positive  to  the  rails  the  potential  difference  shall 
not  exceed  1.5  volts.  This  appears  to  be  very  lib- 
eral for  the  railwaj^'S,  in  view  of  the  experience  in 
cities  on  this  side  of  the  water;  it  is  probable,  how- 
ever, they  will  be  made  more  stringent  as  future 
experience  in  this  direction  dictates. 

I  have  purposely  avoided  elaborating  any  par- 
ticular scheme  for  preventing  damage  by  stray  rail- 
way currents  in  this  paper,  for  the  reason  that  meth- 
ods are  perfectly  well  known  to  railway  companies 
for  confining  currents  to  their  proper  conductors, 
such  as  efficient  bonding,  and  providing  a  return 
that  will  leave  no  inducement  for  the  current  to 
seek  underground  pipes,  in  preference  to  a  legitimate 
conductor.  It  is  simply  a  question  of  additional 
expense.  Referring  to  the  incandescent-light  current 
which  was  found  prevailing  everywhere  in  this  part 
of  the  city  from  the  Harlem  River  to  the  Batter}-, 
passing  between  all  kinds  of  underground  metals, 
and  some  on  the  surface,  I  do  not  consider  these  cur- 
rents as  particularly  dangerous  at  the  moment,  on 
account  of  their  low  voltage,  but.  as  before  stated, 
it  having  been  established  that  a  fraction  of  a  volt 
difference  of  potential  will  cause  electrolytic  action, 
it  then  comes  down  simply  to  a  question  of  time 
when  those  straying  incandescent  currents  will  have 
to  be  seriously  considered. 

In  conclusion.  I  wish  to  say  that  these  remarks 
regarding  possible  damage  to  public  structures, 
through  the  action  of  electrolysis,  have  been  made 
with  no  desire  on  my  part  to  appear  as  an  alarmist, 
but  to  present  simple  facts  as  found  in  these  inves- 
tigations. I  believe  that  too  little  attention  has 
heretofore  been  paid  to  this  matter  by  any  of  us; 
perhaps  for  the  reason  that,  electrolytic  action  being 
invisible,  as  well  as  noiseless,  it  has  thus  escaped 
attention,  and  its  baneful  effects  not  fully  appre- 
ciated. It  is  my  opinion,  however,  that  ordinary 
caution  would  .suggest,  that  periodical  tests  should 
be  made  in  every  city  by  competent  parties  where 
a  trolley  road  using  a  ground  return  is  in  operation, 
and  the  reports  placed  before  those  having  authority 
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to  deal  with  the  matter.  In  this  way  threatened 
damage  by  electrolysis  to  water  and  other  pipes,  as 
well  as  bridges,  might  be  arrested  and  finally  con- 
trolled. 


The  Horseless  Carriage  in  France. 

While  to  the  United  States  must  be  awarded  the 
medal  for  advancement  in  many  of  the  practical  ap- 
plications of  electricity,  France  is  certainly  entitled 
to  distinction  for  the  utilization  of  electric  power  for 
the  propulsion  of  carriages.  The  conditions  in  Paris 
are  particularly  favorable  for  this  method  of  trans- 
portation. The  Parisian  is  a  man  of  pleasure,  the 
capital  is  a  city  famed  for  its  gaiety,  its  round  of 
entertainments,  its  fuss  and  feathers,  and  anything 
which  will  add  to  the  enjoyment  of  the  people  there 
assembled  will  always  find  favor.  A  homeless  com- 
munity, as  Americans  regard  home,  where  the  peo- 
ple sleep  in  apartments,  eat  at  restaurants  and  spend 
their  evenings  largely  on  the  streets  and  in  the  parks 
and  gardens,  or  at  some  place  of  amusement,  it  is 
not  to  be  wondered  that  the  horseless  carriage  was 
welcomed. 

Nothing  pleases  the  Parisian  better  than  to  go 
somewhere,  and  to  go  always — a  natural  result  of  hav- 
ing no  fireside  circle  to  attract  him.  How  to  go  easi- 
est and  cheapest — for  the  Frenchman  is  a  strict  econ- 
omist, despite  his  gay,  pleasure-seeking  disposition — 
is  ever  uppermost  in  his  mind,  and  one  who  has 
seen  the  miserable  Parisian  turnouts  which  are  at 
the  disposal  of  the  public — cheap  and  nasty — must 
sympathize  with  any  idea  which  tends  toward  a 
betterment  of  public-carriage  service. 

France  is  in  the  front  rank  in  electric  automobile 
transportation.  Petroleum,  gas  and  electricity  are 
the  contestants,  and  the  struggle  has  been  fierce,  but 
electricity  made  the  most  favorable  showing  in  this 
year's  meeting  at  Paris,  where  many  forms  of  ve- 
hicles participated,  including  coupes,  victorias,  vis- 
a-vis, landaulets,  milords,  drojskys,  cabs  and  one 
phaeton  from  London.  Originally  26  vehicles  were 
entered  for  the  contest,  but  12  only  put  in  appear- 
ance the  first  day,  and  one  petroleum  machine  re- 
ported for  the  trials.  The  carriages,  with  their  pas- 
sengers, weighed  from  1,180  kilogrammes  to  2,700 
kilogrammes,  the  petroleum  coupe  weighing  1,370 
kilogrammes. 

Three  itineraries  were  selected,  comprising  60 
kilometers,  and  the  rules  permitted  16  hours  for 
accomplishing  this  distance.  This  route  was  selected 
something  after  the  manner  of  a  circus  parade,  each 
vehicle  carrying  among  other  passengers  a  judge, 
who  carefully  watched  the  progress  of  his  carriage, 
making  notes  of  the  conditions  of  road,  of  speed, 
consumption  of  energy,   grades,   etc. 

The  first  day  was  taken  up  in  preliminary  work, 


hides,  while  steam  carriages  had  always  experienced 
great  difficulty  in  climbing  it. 

On  the  fourth  day  the  route  lay  across  the  Pont- 
Ncuf,  over  the  Seine.  There  were  several  mishaps 
which  disabled  the  vehicles. 

Over  the  second  route  on  the  sixth  day  remark- 
ably uniform  movements  are  recorded.  The  start 
was  made  by  10  vehicles,  and  only  two  mishaps,  in 
the  way  of  punctured  tires,  were  mentioned. 

The  seventh  day  brought  out  the  full  dozen  car- 
riages, the  "hospital"  was  vacated  for  the  first  lime, 
but  not  long,  however.  Two  tires  burst;  one 
vehicle  ran  off  the  course;  a  brake  failed;  a  bolt 
loosened,  and  one  of  the  carriages  took  a  short  cut 
home,  fearing  to  be  caught  on  the  road  without 
energy. 

On  the  eighth,  ninth  and  tenth  days  the  courses 
were  again  run.  An  illustration  of  the  advantage 
of  practice  over  theory,  in  an  emergency,  is  men- 
tioned. One  of  the  vehicles  came  to  a  sudden  halt, 
and  over  an  hour  was  spent  in  looking  for  the 
trouble.  A  vulgar  motocyclist  happened  along,  and 
in  less  than  five  minutes  modestly  hinted  to  the  sci- 
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entists  in  charge,  that  perhaps  the  thing  would  go 
better  if  they  would  replace  a  connector  in  the  bat- 
tery! and  it  did. 

A  variation  in  the  programme  w-as  announced  for 
the  eleventh  day.  Endurance  had  been  the  principal 
point  at  issue.  The  courses  were  not  extravagantly 
long,  but  were  made  devious.  Short  spurts  off  the 
line,  100  meters  or  so,  and  back  to  the  main  track. 
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practice  runs,  limbering  up  of  the  machines,  etc. 

The  second  day  the  itineraries,  with  their  side 
variations  were  run.  Instructions  required  the  judges 
to  note  in  general  the  comfort  of  the  vehicle, 
any  annoyance  experienced  from  dust,  rain,  mud 
and  odors.  In  operation  the  ease  of  handling, 
guiding,  brake  action,  time  requiied  to  stop,  action 
on  a  grade,  especially  with  regard  to  safety,  and 
the  action  of  the  automatic  oiling  apparatus  received 
special  attention.  Among  the  questions  asked  were 
the  following:  Is  the  motor  capable?  Is  the  ve- 
hicle noisy?     Does  it  back  readily? 

The  third  day  10  vehicles  started.  The  failure  of 
the  others  was  accounted  for,  one  having  been  in- 
jured by  collision  on  the  second  day,  and  the  other 
failing  to  get  its  accumulators  charged  during  the 
night.  A  grade  of  11  per  cent,  in  the  rue  de  Mag- 
debourg  was  readily  ridden  by  all  the  electric  ve- 


short,  sharp  grades,  sharp  curves — to  test  the  supple- 
ness and  endurance  of  the  system,  had  been  the  order 
of  the  day;  but  now  the  battery  power  was  to  be 
given  severe  tests  for  speed,  life,  and  general  be- 
havior under  the  most  adverse  circumstances. 

Sixty  kilometers  had  been  staked  off  for  a  day's 
run  of  16  hours.  One  landaulet  had  exceeded  this 
distance  by  13  kilometers,  a  cab  had  added  27^^ 
kilometers,  while  one  heavy  fiacre  had  covered  100 
during  the  day.  A  25-meter  track  on  a  grade  of  eight 
per  cent,  was  laid  off  on  the  side  of  Moimt-Valerien 
for  an  uphill  test,  and  a  similar  track  of  66  meters — 
with  the  same  grade — for  a  downhill  trial. 

These  tests  were  eminently  satisfactory  in  every 
respect,  and  showed  that  in  place  of  being  danger- 
ous and  unreliable,  an  electric  carriage  is  thoroughly 
governable  in  speed,  direction,  and  control  of  every 
sort. 


Massena  Power  Project. 

The  T.  A.  Gillespie  company  is  making  good  prog- 
ress on  its  contract  in  connection  with  the  power 
development  at  Massena.  It  will  be  recalled  that 
ihe  project  includes  the  construction  of  a  canal  to 
connect  the  St.  Lawrence  River  with  the  Grasse 
River,  the  latter  to  act  as  the  tailrace  from  the  power 
house,  which  will  stand  on  its  bank.  Seven  great 
steam  shovels  are  at  work  breaking  away  the  hill 
near  the  St.  Lawrence,  and  12  trains  of  eight  and 
10  cars  are  used  to  carry  away  the  excavated  mate- 
rial. The  cut  through  the  bank  is  of  immense  size, 
and  it  will  not  be  long  before  the  channel  is  broken 
through.  Two  of  the  shovels  in  operation  at  this 
point  are  known  as  the  "Vulcan  Giants,"  and  it  is 
said  there  are  no  larger  made.  They  certainly  are 
powerful  machines,  and  under  their  influence  the 
hard  bank  breaks  away,  two  scoops  of  a  shovel  fill- 
ing a  car.  With  the  smaller  shovels  at  work  at  this 
point  last  year,  it  was  found  necessary  to  first  drill 
the  banks  before  they  would  break  away. 

At  the  power-house  site  men  are  engaged  in  erect- 
ing a  centrifugal  pump  which  will  be  operated  by 
a  125  horse  power  boiler  and  a  100  horse  power 
engine.  A  large  steam  pump  is  operated  on  the 
north  bank  of  the  Grasse  River  to  pump  water  into 
the  basin,  where  the  centrifugal  pump  will  operate. 
In  this  basin  an  agitator  will  be  used  to  mix  the  clay 
and  water  and  feed  the  paste  to  the  centritugal  ma- 
chine. This  pump  is  expected  to  send  4,000  gallons 
of  liquid  earth,  30  per  cent,  solid,  out  of  the  basin 
every  minute  to  a  height  of  40  feet.  The  pump, 
engine  and  boiler  will  be  placed  on  a  scow,  so  that 
they  can  be  moved  about  the  basin. 

At  this  point  a  trestle  bridge  has  been  built  across 
the  Grasse  River,  to  facilitate  the  removal  of  dirt 
from  two  shovels  working  on  the  north  side  of  the 
river  to  the  south  side,  where  it  is  dumped.  A  cable 
has  also  been  stretched  across  the  river  at  a  height 
of  75  feet  above  the  water.  This  cable  is  supported 
on  movable  towers,  and  over  it  is  operated  a  scale 
box,  which  also  carries  excavated  material  from  the 
north  to  the  south  side.  It  is  on  this  cableway  that 
the  scale  box  is  operated,  and  this  scale  box  is  filled 
by  a  novel  machine  called  the  "orange  peel."  It 
is  so  named  because  of  its  resemblance  to  an  orange. 
It  is  a  bucket-shaped  affair,  having  four  wings,  wtiich 
open  as  they  drop  into  the  earth  with  great  force. 
After  striking,  the  wings  are  closed  by  means  uf  a 
chain  and  levers,  operated  by  an  engine.  On  being 
raised  the  wings  are  released  and  the  earth  dropped 
into  the  scale  box. 

Near  the  canal  entrance  graders  and  wheel  scrap- 
ers are  at  work,  while  at  the  Alden  flats  two  Vivian 
scrapers  are  busy.  North  of  the  Andrews  ridge  a 
great  hole  has  been  made  by  the  graders,  and  on  the 
flats  to  the  south  steam  pumps  are  operated  to  carry 
the  water  from  the  hole  excavated  by  graders. 

Both  the  Racquette  and  Grasse  rivers  are  being 
bridged.  Both  bridges  will  be  crossed  by  railroad 
tracks.  The  piers  of  the  bridge  over  the  Racquette 
River  are  finished,  and  iron  is  being  placed.  The 
abutments  of  the  Grasse  River  bridge  are  well  under 
way. 

It  is  estimated  that  the  plant  now  on  the  ground 
belonging  to  the  T.  A.  Gillespie  company  is  worth 
$300,000.  ^^^^^_^^^^^_^ 

Angle    Shearing    Machine    Electrically 
Driven. 

An  interesting  example  of  a  heavy  steel-working 
machine  operated  by  a  direct-geared  electric  motor 
is  shown  by  the  picture,  which  represents  a  double- 
angle  shear,  mounted  on  a  turn-table.  The  machine 
was  built  for  the  Cambria  Iron  company,  and  the 
picture  is  taken  from  the  Iron  Age.  The  capacity 
of  the  machine  is  equal  to  shearing  eight  by  eight 
by  one-inch  steel  angles  without  disturbing  the  piece 
cut  off.  Angles  can  be  sheared  to  a  bevel  consider- 
ably beyond  45  degrees,  this  having  been  especially- 
provided  for  in  the  shape  of  the  main  frame.  The 
sliding  heads  are  of  cast-steel,  each  having  its  sep- 
arate eccentric  shaft,  spur  gear,  clutch,  etc.,  so  that 
two  gangs  of  men  can  work  upon  the  machine  at 
the  same  time.  The  clamping  table  on  the  front 
of  the  tool  is  for  convenience  in  securing  the  bars. 
All  of  the  knives  are  of  rectangular  section  with 
four  cutting  edges.  The  turntable  is  10  feet  in 
diameter,  and  can  be  revolved  entirely  around  for 
convenience  in  handling  long  bars  and  for  shearing 
to  a  bevel.  The  motor  is  mounted  on  a  substantial 
bracket  secured  to  the  main  frame  and  drives  on 
to  the  flywheel  shaft  through  a"  pair  of  cut  gears 
and  a  friction  clutch.  This  allows  the  motor  to  be 
started  up  at  full  speed  before  throwing  in  the  fly- 
wheel, which  is  quite  a  desirable  feature,  avoiding 
the  possibility  of  damage  from  careless  throwing 
on  of  the  current  by  inexperienced  operators.  An- 
other good  feature  of  this  arrangement  is  the  fact 
that  it  makes  a  slipping  point  between  the  motor 
and  the  knives. 


During  the  convention  of  the  American  Society 
of  Municipal  Improvements  at  Washington"  last 
week  a  paper  on  electrolysis  tests  at  Dayton,  O.. 
was  contributed  by  Harold  W.  Brown.  Mr.  Brown 
argued  that  the  best  and  most  effective  way  to  pre- 
vent electrolysis  was  to  break  the  continuity  of 
metallic  pipes  at  specified  intervals  by  wood  pipes 
backed  by  concrete.  In  this>  way,  he  claimed,  con- 
tinuous electrical  current  through  the  pipes  would 
be  avoided.  His  position  w^as  attacked  by  several 
members  of  the  society. 
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In  deciding  to  hold  the  next  annual  meeting  of 
the  American  Street  Railway  association  in  Chi- 
cago, the  stipulation  was  made  that  a  suitable  hall 
should  be  provided  for  exhibition  purposes.  No 
doubt  the  local  managers  who  extended  the  invita- 
tion to  the  association  intended  to  comply  with  this 
requirement,  but  thus  far  nothing  has  been  done, 
and  it  would  seem  advisable  to  determine  upon  a 
plan  of  action  at  an  early  day.  There  is  so  much 
work  to  be  done  in  preparation  for  a  meeting  of  this 
kind  tliAt  an  early  start  is  absolutely  necessary  to 
ensure  satisfactory  results.  If  the  meeting  is  to  be 
held  in  Chicago  it  should  be  a  credit  to  the  city 
and  the  local  street-railway  companies.  To  make 
it  such  the  local  organization  should  be  undertaken 
at  once. 


One  of  the  most  interesting  documents  concern- 
ing the  operations  of  the  American  forces  in  the 
war  with  Spain  is  the  official  report  of  General 
Greely  on  the  work  of  the  Signal  Corps.  The  im- 
portance of  the  services  of  this  branch  of  the  army 
is  fully  recognized  now,  ahhough  it  would  seem 
that  its  usefulness  was  not  fully  understood  and  ap- 
preciated before  the  opening  of  the  Cuban  cam- 
paign, at  least  not  by  General  Shaffer.  It  seems 
rather  singular  that  no  provision  should  have  been 
made  for  the  telegraph  train  of  the  Signal  Corps 
which  was  left  at  Tampa,  and  that  entire  dependence 
should  have  been  placed  upon  visual  signals;  yet 
these  were  the  original  plans,  according  to  General 
Greely,  and  it  was  not  due  to  any  foresight  on  the 
part  of  the  commander  of  the  Cuban  expedition 
that  there  was  any  means  of  telegraphic  or  tele- 
phonic communication  with  the  rest  of  the  world. 
It  is  evident  that  General  Greely  resents  the  lack 
of  consideration  shown  his  department,  for  in  his 
report  he  says: 

Concerning  this  telegraphic  and  telephonic  serv- 
ice, which  did  not  fall  within  the  plans  of  the  major- 
general  commanding  the  Fifth  Army  Corps  and 
for  which  he  made  no  provision,  the  chief  signal 
officer  of  the  army  feels  it  incumbent  upon  him  to 
point  out  its  absolute  military  necessity  and  value 
and  to  indicate  the  extraordinary  risks  which  any 
general  commanding  a  detached  army,  especially 
one  serving  on  a  foreign  soil,  assumes  when  he 
leaves  himself  unprovided  with  telegraphic  or  tele- 
phonic facilities. 

In  another  part  of  the  same  report  General  Greely 
says  that  captive  balloons  were  shown  to  be  valu- 
able adjuncts  when  properly  used,  but  here  again 
he  points  out  a  grievous  error  in  the  management 
of  the  Santiago  expedition: 

The  forcing  of  the  Signal  Corps  balloon  to  the 
skirmish  line,  where  its  position  is  reported  to  have 
caused  serious  loss  to  the  troops  by  disclosing  their 
movements  and  attracting  the  enemy's  fire,  was  the 
action  of  Major-General  Shaiter.  through  his  chief 
engineer.  Colonel  George  McC.  Derby,  in  the  face 
of  the  professional  advice  given  by  Lieutenant-Col- 
onel Maxfield  of  the  United  States  Volunteer  Sig- 
nal Corps,  who  is  charged  with  the  practical  opera- 
tion of  the  balloon. 

It  was  through  the  eftorts  of  the  Signal  Corps 
that  General  Shafter  was  enabled  to  communicate 
directly  with  his  subordinate  officers,  as  well  as  with 
the  admiral  commanding  the  fleet,  and  to  keep  in 
constant  touch  with  the  administration  at  Wash- 
ington. The  Signal  Corps  also  assisted  materially 
in  directing  the  fire  of  the  fleet  against  Santiago. 

Altogether,  the  record  of  the  Signal  Corps  was 
creditable  throughout,  at  Santiago.  Porto  Rico, 
Manila  and  in  coast-defense  work,  although  they  re- 
ceived no  official  recognition  from  the  commander 
of  the  Cuban  expedition. 


Some  rights  of  a  subway  company  were  defined 
in  the  case  of  the  state  of  Missouri  on  relation  of 
the  National  Subway  company  against  the  city  of 
St.  Louis.  The  Supreme  Court  of  Missouri  holds 
that  the  city  has  control  over  the  streets,  and  may 
for  the  purpose  of  meeting  the  necessities  of  com- 
panies using  electricity  set  apart  for  them  a  part 
of  its  streets  upon  such  terms  and  conditions  as 
it  might  reasonably  impose,  without  in  any  way 
misappropriating  the  street  or  any  part  of  it.  Nor 
does  the  court  consider  that  an  ordinance  there- 
for will  be  invalid  because  it  does  not  reserve  to 
the  city  control  over  the  works. 

As  to  the  right  of  the  subway  company  to  charge 
tolls,  or  to  make  an  agreement  with  other  companies 
for  -the  use  of  its  subway,  the  court  says  that  those 
are  franchise  rights,  derived  from  the  state  alone, 
and  with  which  the  city  has  no  concern. 
-The  mere  fact  that  a  subway  company,  authorized 
to  maintain  a  line  of  underground  telegraph,  is  de- 
clared by  ordinance  to  be  a  "common  carrier,"  the 
court  says,  does  not  make  it  such.  It  adds  that  it 
is  the  nature  of  its  business  by  which  its  character 
is  to  be  determined,  and  that,  whatever  may  have 
been  the  law  heretofore,  it  is  now  generally  held 
that  telegraph  companies  are  not  common  carriers. 
But  it  does  not  for  that  reason  follow,  the  court 
goes  on  to  say,  that  the  use  of  the'  subway  company 
is  not  a  public  one.  The  corporation  is  not  a  mere 
private  one  for  personal  gain  only,  but  the  business 
in  which  it  is  engaged  is  for  the  benefit  of  the  gen- 
eral public,  and  many  companies  are  now  engaged 
in  similar  ventures  all  over  the  United  States  and 
ebewhere.     The    city    may.    by   the   exercise    of    its 


governmental  powers,  by  ordinance,  require  the 
subway  company  to  allow  other  companies  engaged 
in  similar  business  to  lay  wires  in  its  subway;  and, 
while  not  a  common  carrier,  it  is  in  some  respects 
similar  to  one,  in  that  messages  are  sent  over  wires 
in  its  conduit,  instead  of  goods  and  personal  prop- 
erty, as  by  common  carriers.  Again,  a  subway 
company  incorporated  under  the  same  statute  as 
telegraph  and  telephone  companies,  for  the  purpose 
of  acquiring,  operating  and  maintaining  a  line  of 
underground  magnetic  telegraph,  and  to  lay  out, 
construct  and  maintain  the  necessary  conduits  and 
subways,  the  court  holds,  is  possessed  of  the  same 
powers  as  those  companies.  Finally,  the  court 
decides  that  the  subway  company  is  entitled  to  the 
writ  of  mandamus  to  compel  the  city  to  take  action 
on  its  plans  and  specifications  for  the  completion 
of  its  work  where  it  is  required  to  have  approval 
thereof. 


The  self-complacency  of  English  engineers  is  well 
illustrated  in  their  attitude  toward  the  overhead 
trolley.  When  this  form  of  street-railway  propul- 
sion was  introduced  in  this  country,  Er:glishmen 
gravely  announced  tha.t  it  might  do  for  America, 
but  that  it  would  never  be  accepted  in  England. 
Then  followed  a  season  of  mirth  and  jest,  in  which 
our  friends  across  the  water  poked  all  manner  of 
fun  at  us.  and  American  cities  in  which  the  over- 
head trolley  v/as  introduced  were  held  up  to  ridi- 
cule in  English  journals.  It  is  safe  to  venture  the 
assertion  that  there  was  not  an  engineer  of  promi- 
nence in  England  who  did  not  condemn  the  over- 
head trolley,  that  there  was  not  a  journal  of  any 
standing  that  did  not  take  a  fling  at  iv  and  that 
there  was  not  a  town  council  before  which  a  propo- 
sition for  improved  service  was  considered  that 
did  not  scorn  the  idea  of  approvmg  such  an  "un- 
sightly" contrivance.  They  would  wait  for  some- 
thing better,  they  said.  English  engineers  would 
develop  an  underground  or  a  storage-battery  sys- 
tem, or  some  other  method  which  would  put  the 
overhead  trolby  to  shame.     They  would  v^'ait. 

Well,  they  have  waited,  and  what  is  the  result? 
To-day,  the  ablest  and  most  progressive  public  men 
and  engineers  in  England  are  advocating  the 
adoption  of  the  overhead  trolley.  They  have  as- 
sumed an  air  of  ownership  which  might  lead  one 
unfamiliar  with  Ihe  facts  to  believe  that  they  always 
favored  the  overhead  trolley,  and  when  a  substitute 
was  recently  offered,  the  proposition  was  met  with 
such  a  storm  of  criticism  and  reproach  that  one 
might  imagine  that  some  cherisiied  English  insti- 
tution had  been  assailed. 

The  English  Electrical  Review,  which  is  always 
ready  to  appropriate  American  ideas  after  making 
fun  of  them,  comments  upon  recent  utttrances  of 
Dr.  Silvanus  Thompson,  as  follows: 

It  has  been  an  uphill  struggle  to  convince  the 
public  authorities  of  this  country  that  the  overhead- 
wire  system  is  neither  so  dangerous  nor  so  un- 
sightly as  many  have  declared  it  to  be,  and  many 
have,  in  spite  of  conduits,  and  notwithstanding  sur- 
face-contact systems,  declared  themselves  in  favor 
of  it.  Only  on  Tuesday,  at  the  meeting  of  the 
London  County  Council,  the  Rev.  Fleming  Will 
iams  spoke  of  a  recent  visit  to  Halifax,  where  the 
overhead  system  was  in  use.  stating  that  he  went 
there  prejudiced  against  it.  but  now  from  practical 
experience  approved  of  it.  No  one  ar.gues  that 
it  is  perfect,  but  the  method  which  is  going  to  super- 
sede it  has  to  convice  the  army  of  practical  men 
who  have  been  responsible  for  the  30,000  miles  of 
overhead  trolley  which  exists  to-day.  D:"  Thomp- 
son's utterances  may  be  useful  to  such  bodies  as 
the  Count)'  Council,  the  majority  of  whose  mem- 
bers have  a  roolcd  aversion  to  overhead  v/ires;  but 
though  it  may  help  to  stave  off  such  systems  for 
London,  we  do  not  think  we  shall  be  brought  any 
nearer  to  a  surface-contact  method.  The  former 
'has  proved  its  utility  and  its  limitations,  but  the 
latter  has  not. 

Dr.  Thompson  is  consistent,  although  he  may  be 
wrong,  but  his  critics  do  not  seem  to  appreciate 
the  fact  that  his  error  has  really  been  m  following 
out  to  their  lo.yical  conclusion  the  views  v/hich  they 
themselves  formerly  expressed.  They  modified 
their  opinions,  for  which  they  are  to  be  commended, 
but  they  should  not  ;.eek  to  divert  attention  from 
that  fact  by  clan.oring  against  Dr.  Thompson  and 
his  associates.  One  of  these  days  he  may  come 
around  to  the  same  way  of  thinking,  and  ultimately 
we  may  expect  to  find  his  name  prominently  men- 
tioned— in  English  works — as  a  "pioneer"  in  this 
field. 


November  5,  i? 
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American  Industrial  Expansion 

[Special  correspondence  of  the  Western  Electrician.) 

Washington,  D.  C.  October  it. — There  is  no  more 
important  question  before  the  electrical  fraternity 
of  the  United  States  than  that  of  the  expansion  of 
trade  in  electrical  goods,  and  the  ways  and  means 
of  accomplishing  it.  The  proper  soUition  of  this 
question  requires  the  most  thorougli  and  exacting 
study.  The  search  for  foreign  markets  may  be  said 
to  liave  developed  in  late  years  to  an  exact,  special- 
ized science,  in  which  not  only  individual  exporters 
and  associations,  but  expert  government  commis- 
sions, elaborately  organized,  equipped  and  main- 
tained, lend  their  efforts  to  the  expansion  of  export 
trade.  The  fact  seems  to  have  been  proven  con- 
clusively that  these  markets  can  only  be  obtained 
and  retained  through  an  intelligent  study  of  the 
special  wants  of  the  different  parts  of  the  world, 
an  absolute  willingness  to  cater  to  those  wants,  and 
'the  expenditure  of  capital  and  energy  sufficient  to 
make  that  willingness  known. 

The  consuls  can  give  information  about  markers, 
about  the  kind  of  goods  wanted;  they  can  encourage 
trade,  and  this  indeed  is  their  chief  function;  but 
consuls  cannot  create  trade.  The  initiative  must 
be  taken  by  manufacturers  and  exporters.  They 
must  understand  the  market,  they  must  make  the 
goods  for  it  if  they  really  want  the  market,  and  tliey 
must  have  active  agents  on  the  ground.  Consular 
officers,  from  time  to  time,  have  reported  upon  the 
deficiencies  in  American  methods  of  packing  goods 
and  of  tlie  conditions  of  transportation,  exchange, 
banking,  etc.,  with  this  country,  and  the  disadvan- 
tage under  which  Americans  labor,  from  the  fact 
that  European  houses  give  longer  credits  and  more 
liberal  terms  of  payment.  Other  nations,  too,  give 
special  attention  to  manufacturing  certain  patterns 
and  quantities  of  goods  and  in  getting  them  up  in 
attractive  shape  to  meet  local  peculiarities  and  cus- 
toms. All  these  subjects  are  matters  of  practical  im- 
portance in  considering  the  means  of  developing 
American  trade,  and  are  indeed  absolutely  invaluable 
to  the  American  manufacturer,  who  wishes  to  in- 
telligently understand  the  conditions  which  govern 
the  foreign  markets,  and  the  character  of  the  ob- 
stacles he  has  to  overcome.  Manufacturers  should 
use  the  same  care  in  developing  their  business 
abroad  as  they  would  at  home.  They  should  no 
longer  look  upon  foreign  markets  as  an  unknown 
world  beyond  their  reach  and  therefore  not  worth 
striving  for.  They  should  study  their  opportunities 
abroad  and  profit  by  the  experience  of  competing 
nations  that  have  succeeded  in  introducing  their 
goods  in  foreign  countries  in  an  economical  and 
profitable  way.  There  are  two  points  in  which 
American  manufacturers  seem  to  have  the  advan- 
tage: First,  the  greater  excellence  and  labor-saving 
quality  of  machines  and  apparatus  of  all  kinds:  and. 
second,  the  more  attractive  finish,  combined  with 
greater  durability,  of  certain  lines  of  goods,  such. 
for  instance,  as  electrical  machinery,  fittings  and 
kindred  lines.  These  qualities  have  made  a  decided 
impression  in  the  minds  of  foreign  buyers,  and  this 
being  the  case,  it  would  seem  that  it  only  requires 
a  certain  amount  of  American  "push"  and  enter- 
prise to  successfully  introduce  such  lines  of  manu- 
factures in  the  markets  of  the  world.  A.  F.  T. 


New  York  Electrical  Society. 

The  New  York  Electrical  society  continues  to 
increase  its  membership  and  otherwise  give  evidence 
of  its  prosperous  condition.  Following  is  a  list  of 
the  members  elected  on  October  27th: 

Charles  E.  Speirs New  York 

H.Ward  Leonard     Bronxville,  N.  Y. 

HaroldP.  Davis Brooklyn 

John  C.  Slack   Brooklyn 

James  H.  Mason . New  York 

W^.F.  D.  Crane Orange.  N.  J. 

Dr.  F.  S.  Kolle Brooklyn 

William  A.  Brown.Jr Philadelphia 

Frank  D.  Sweeten .Philadelphia 

William  A.  Browc... Philadelphia 

Charles  Shirlfy  New  York 

Albert  Eckert  Chandler New  York 

Edward  J.  Powers New\ork 

B   F.  Hamilton New  York 

Mortimer  Lewis  Newman New  Nork 

Lawrence  Stiauss New  York 

G.  Herbert  Condict New  York 

James  Appleton Philadelphia 

Dr.  Jean  F.  Chauveau  Jr New  York 

GeorReN.  Moore New  York 

James  J.  McKenoa New  York 

H.  B.  Kirkland New  York 

Adolph  L.  Goidschmidt New  iork 

John  J.  Breslawsky New  York 

JohnT.  Hunt New  York 

William  M.  Stewart New  Y<  rk 

Horace  Dowie  .^/o^ry," 

Hiram  D.  Torrie,  Jr Riverside,  N.J. 

Henry  M.  Jackson Newark,  N.  J. 

Dudley  Farrand Newark.  N.  J. 


Controller  Patents  in  Interference. 

The  commissioner  of  patents  has  recently  decided 
in  favor  of  Sidney  H.  Short  of  the  Walker  company 
and  against  A.  J.  Wurts  of  the  Westinghouse  com- 
pany in  the  case  of  patent  applications  relating  to 
controllers  for  electric  railways,  which  were  declared 
to  be  in  interference.  The  principle  of  the  invention 
is  the  use  of  an  initially  acting  switch  in  connection 
with  the  ordinary  circuit-changing  and  resistance- 
varying  contact  cylinder  and  contacts.  The  exam- 
iner of  interferences  decided  in  favor  of  Mr.  Wurts, 
but  the  board  of  examiners-in-chief,  on  reviewing  the 
case,  decided  in  favor  of  Mr.  Short.  Now  Commis- 
sioner Duell  has  confirmed  the  latter  decision,  and 
i]  is  expected  that  the  patent  will  issue  to  Mr.  Short. 


Sunday  Track-layers   Encounter  a 
Wreck. 

On  Sunday  last,  proceeding  under  franchises 
granted  by  the  city  to  the  General  Electric  Railway 
company  of  Chicago,  an  effort  was  made  on  behalf 
of  that  company,  which  is  currently  reported  to  be 
controlled  by  the  Chicago  City  Railway  company, 
to  lay  tracks  in  Plymouth  court  and  Cuslom-house 
court.  The  work  was  done  on  Sunday,  presumably 
to  prevent  the  Chicago  and  Western  Indiana  Rail- 
road company,  which  is  opposed  to  the  building  of 
the  lines,  obtaining  an  injunction  to  stop  it.  Con- 
siderable work  was  done  on  Plymouth  court  and 
a  little  on  Custom-house  court  and  on  Dearborn 
street  south  of  Fourteenth  street.  A  storage-battery 
car  was  run  for  a  short  distance  on  Plymouth  court 
south  of  Polk  street. 

Finally  a  Sunday  injunction,  said  to  be  legal  in 
cases  of  emergency,  was  obtained  from  Judge  Payne 
by  the  steam-railroad  people,  and  the  work  was 
stopped  about  2  p.  m.  In  the  meantime  the  em- 
ployes of  the  Chicago  and  Western  Indiana  company 
had  iijterposed  a  physical  obstacle  by  a  made-to- 
order  wreck  of  coal-laden  cars  across  Plymouth 
court,  between  Taylor  and  Twelfth  streets.  A  spur 
of  track  was  hastily  built  from  the  tracks  lying 
just  west  of  Plymouth  court  and  parallel  to  it,  and 
over  this  spur  a  couple  of  cars  were  sent  crashing 
across  the  narrow  and  muddy  roadway  into  the 
warehouse  of  the  Grand  Trunk  Railway  company. 
The  cars  were  derailed  and  a  great  hole  was  made 
in  the  side  of  the  warehouse.  By  this  dras::ic 
maneuver  work  was  stopped  in  the  immediate  vi- 
cinity of  the  wreck,  although  it  was  continued  on 
either  side.  Another  coal-car  wreck  was  discovered 
at  Fifteenth  and  Dearborn  streets,  about  the  farthest 
southern  limit  of  the  street-railway  people's  Sunday 
operations. 

On  Monday  the  wrecks  were  cleared  away,  and 
the  contest  was  adjourned  to  Judge  Payne's  cham- 
bers, where  lawyers  argued  for  and  against  the  dis- 
solution of  the  injunction.  The  case  was  not  de- 
cided that  day,  but  postponed  for  later  decision. 

The  Plymouth  court  and  Custom-house  court 
routes  pass  through  a  dismal,  dirty  region  of  railroad 
yards  and  warehouses  and  evil  resorts,  but  their 
value  lies  in  the  fact  that  they  afford  the  only  avail- 
able and  unoccupied  street-car  routes  from  the  South 
Side  residence  district  to  the  business  center  of  the 
cjly.  

Stationary  Motors  on   Trolley  Circuits. 

Last  spring  the  city  electrical  department  and 
the  Chicago  General  Railway  company  clashed  over 
the  question  of  supplying  current  from  grounded 
trolley  circuits  to  stationary  motors  in  shops  and 
factories  near  the  company's  overhead  wires.  In 
enforcing  the  city  ordinance  relating  to  safe  wiring, 
Mr.  Ellicott,  the  city  electrician,  was  forced  to  take 
a  firm  stand  against  this  practice.  After  some  con- 
troversy the  city  emploj'es  cut  the  wire  connecting 
the  adjacent  trolley  wire  with  a  particular  motor, 
inspection  of  which,  it  is  said,  was  opposed  by  the 
railway  company.  The  company  held  that  this  was 
an  unwarranted  and  unlawful  act.  and  ihe  city  elec- 
trician was  cited  to  appear  in  a  state  court  to  give 
a  bond  to  preserve  the  peace.  Mr.  Ellicott's  defense 
was  undertaken  by  the  city  law  department,  and 
when  the  case  came  to  a  hearing  before  Judge  Dunne 
it  was  decided  that  no  offense  had  been  committed. 

Not  content  with  this  decision,  the  railway  com- 
pany carried  the  matter  to  the  United  States  court, 
seeking  a  mandate  to  prevent  the  city  from  cutting 
its  wires.  Judge  Grosscup  has  just  decided  this  case 
adversely  to  the  company;  that  is,  he  held  that  the  case 
did  not  come  within  the  jurisdiction  of  the  United 
Slates  Circuit  Court,  as  none  of  the  constitutional 
statutes  had  been  contravened.  The  court  entered 
an  order  dismissing  the  bill. 


Proposed  Electrical  Transmission  Plant 

to  Furnish   Light,  Power  and  Heat 

for  the  City  of  Denver. 

Plans  have  been  prepared  for  an  electrical  trans- 
mission plant  to  supply  the  city  of  Denver,  the  nec- 
essary power  to  be  derived  from  water  reservoirs 
to  be  constructed  in  the  mountains. 

Rhodes  Brothers  of  Denver,  who  are  the  pro- 
moters of  this  enterprise,  recently  took  the  mem- 
bers of  the  City  Council  on  a  trip  of  inspection  to 
the  site  of  the  proposed  dam  near  the  station  of 
South  Platte.  Colorado.  The  first  stop  was  at  the 
site  of  the  proposed  power  house,  about  half  a  mile 
inside  Platte  Cafion.  The  route  of  the  proposed  tun- 
nel was  indicated  and  the  next  stop  was  made  at 
South  Platte  station,  where  wagons  were  in  readiness 
to  convey  the  party  two  miles  up  the  South  Fork,  to 
where  the  proposed  dam  will  be  located.  Workmen 
were  engaged  in  clearing  the  ground  preparatory 
to  actual  construction. 

The  location  is  described  as  an  admirable  one  for 
a  dam.  the  canon  narrowing  dow^n  to  about  200  feet. 
back  of  which  is  an  area  where  a  lake  of  probably 
three  miles  may  be  formed. 

The  plans  contemplate  collecting  water  from  both 
the  North  and  South  forks  of  the  river.  The  intake 
dam  on  the  North  Fork  will  be  about  10  feet  higher 
than  the  storage  reservoir  on  the  South  Branch, 
so  that  in  practice  the  first  water  used  will  be  from 
the  former,  while  any  excess  will  be  backed  up  for 
storage  in  the  latter. 

The  tunnel  and  pipe  lines  from  both   dams  will 


be  about  two  miles  long,  joining  just  east  of  South 
Platte.  For  permanent  construction,  preference  has 
been  given  tunnels  rather  than  pipe  lines,  and  the 
plans  call  for  about  five  miles.  The  actual  fall  of 
the  water  from  the  storage  reservoirs  to  the  water 
wheels  is  placed  at  about  750  feet,  the  last  500  of 
which  will  be  in  a  steel  pipe,  down  the  side  of  the 
mountain  from  the  last  tunnel  opening,  which  will 
give  great  momentum  to  the  water,  as  well  as  enor- 
mous initial  pressure. 

The  fall,  through  the  lo-foot  tunnels,  will  be  ap- 
proximately 20- feet  to  the  mile,  giving  an  enormous 
quantity  of  water  at  comparatively  light  pressure. 
About  three-quarters  of  the  tunnels  will  be  con- 
creted, to  hold  up  the  loose  rock,  as  well  as  to  pre- 
sent a  smooth  surface,  to  diminish  friction.  Wher- 
ever necessary  to  cross  gullies  or  streams,  steel  truss 
bridges,  as  well  as  massive  steel  pipe,  about  eight 
feet  in  diameter  are  contemplated. 

The  cost  of  the  new  plant  is  estimated  at  $2,000,000, 
and.  in  case  a  franchise  is  granted,  the  first  power 
from  this  source  may  be  had  in  Denver  in  less  than 
two  years. 

Governor  Adams,  who  was  included  in  the  party 
making  the  tour  of  inspection,  expressed  himself  as 
greatly  pleased  with  the  outlook  and  practicability 
of  the  enterprise. 


Improvement    in    Chicago    South    Side 
"L"  Business. 

The  equipment  of  the  Chicago  South  Side  Ele- 
vated Railroad  company's  system  with  electricity 
has  been  followed  by  such  a  gratifying  increase  in 
business  that  the  management  is  highly  pleased  with 
the  present  condition  of  the  road.  The  plant  has 
operated  successfully  in  every  respect,  and  the  large 
increase  in  traffic  has  been  handled  without  the 
slightest   inconvenience. 

The  South  Side  elevated  railroad  finished  the  first 
year  of  its  operation  on  the  Union  Loop  with  the 
largest  month's  traffic  since  the  days  of  the  World's 
Fair.  The  average  number  of  passengers  carried 
daily  during  October  was  58,198.  The  increase  over 
September  was  11,622  passengers  per  day,  a  gain 
of  about  25  per  cent. 

On  October  17th  the  first  year  of  operation  on  the 
loop  was  completed.  The  total  traffic  shows  a  gain 
of  6,178,498  passengers,  or  51  per  cent.,  over  the 
business  of  the  preceding  year,  an  increase  from 
12,000.000  to  18,000,000  passengers  safely  carried. 
The  daily  average  number  carried  for  the  year  was 
50,275  passengers. 

The  comparison  for  October,  1898.  with  October, 
1897.  shows  an  average  of  53.909  pasengers  carried 
per  day  during  the  first  17  days,  66  per  cent,  gain 
over  the  preceding  year  without  the  loop,  and  of 
63-405  passengers  carried  per  day  during  the  last 
14  days,  which,  compared  with  corresponding  days 
of  last  year,  with  the  use  of  the  loop,  shows  a  gain 
of  32  per  cent.  This,  however,  includes  jubilee  week, 
which  the  management  says  brought  an  increase  of 
about   100,000  passengers. 

In  order  to  make  a  comparison  between  a  week 
with  the  use  of  the  loop  in  1897  and  in  the  present 
year  the  figures  for  the  last  weeks  of  October,  1897, 
and  1898  are  furnished.  They  show  336.034  passen- 
gers in  1897,  and  389492  in  1S98.  a  total  gain  in  one 
week  of  53-458,  or  15  per  cent,  under  equal  condi- 
tions. 

The  road  is  now  earning  at  the  rate  of  between  3% 
?nd  four  per  cent,  upon  its  capital  stock.  During  the 
II  months  of  1897  when  the  South  Side  company 
was  in  possession  of  the  property  the  earnings  upon 
the  stock  were  slightly  in  excess  of  one  per  cent. 
The  gain  in  traffic  from  the  use  of  the  loop  increased 
earnings  materially,  but  the  installation  of  the  elec- 
trical equipment  last  spring  was  fully  as  important 
a  factor  in  the  present  financial  showing,  for  it 
enabled  the  management  to  operate  the  property 
for  about  55  per  cent,  of  gross  earnings,  inclusive  of 
loop  charges.  Since  last  spring  the  road  has  earned 
a  substantial  surplus  for  the  stock,  and  during  the 
last  month  the  earnings  were  at  the  rate  of  nearly 
four  per  cent.  The  prospect  of  increased  business 
with  the  approach  of  winter  seems  to  justify  the 
belief  that  the  end  of  the  year  will  show  earnings 
of  something  like  3%  per  cent,  upon  the  stock. 


Mr.  Short's  Multiple-unit  System  of  Car 
Control. 

Mr.  Sidney  H.  Short  of  Cleveland  has  a  multiple- 
unit  system  of  controlling  electric-railway  cars. 
Mr.  Sprague's  now  well- known  system  is  in  suc- 
cessful operation  on  the  South*  Side  elevated  rail- 
road in  Chicago,  and  there  is  e  report  that  Mr. 
Short's  plan  is  soon  to  be  tried  on  an  eastern  ele- 
vated railroad.  Mr.  Short  has  tw-o  patents,  issued 
a  few  months  ago,  on  his  system.  He  does  not, 
like  Mr.  Sprague,  use  electrical  means  of  operating 
the  controllers  of  the  car  motors,  but  his  patents 
broadly  cover  the  use  of  fluid  .pressure,  including 
the  pressure  of  air  and  other  gases,  for  this  purpose. 
Ordinarily  the  .^mall  amount  of  power  required  for 
the  motor  controller  of  each  car  would  be  obtained 
by  utilizing  a  little  of  the  air  pressure  of  the  air- 
brake system,  a  reservoir  for  compresed  nir  being 
carried  on  each  car. 


The  fire-alarm  wires  in  Peoria  will  probably  be 
placed  underground  as  soon  as  the  telephone  com- 
pany completes  its  conduits. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Right   to    Suspend     Telephone     Wires 
Across  Streets. 

The  recent  case  of  the  inhabitants  of  Summit 
Township  against  the  New  York  and  New  Jersey- 
Telephone  company  was  one  wherein  it  was  sought 
by  preliminary  injunction  to  restrain  the  telephone 
company  from  running,  its  wires  over  certain  pub- 
lic streets  of  the  township  and  to  compel  it  to  re- 
move certain  wires  already  erected.  The  poles  upon 
which  the  wires  were  suspended  were  not  located 
in  the  pubUc  streets,  but  upon  private  property,  by 
consent  of  the  owners,  and  where  the  wires  crossed 
streets  the  consent  of  the  owners  of  the  land  abut- 
ting on  the  streets  at  the  places  of  crossing  had  been 
obtained,  the  w^ires  crossing  the  streets  being  sus- 
pended at  an  elevation  which  did  not  interfere  with 
public  travel  on  the  streets. 

The  right  of  the  township  to  enjoin  the  suspension 
of  wires  across  the  public  streets  was  based  upon 
the  claim  that,  under  the  New  Jersey  statute  relating 
to  telephone  companies  and  an  ordinance  passed  by 
the  township  authorities  under  its  authority,  the  tele- 
phone company  had  no  right  to  suspend  its  wires 
across  the  public  streets  without  the  consent  of  the 
township  committee,  and  that  this  consent  had  not 
been  given. 

First  of  all,  it  being  sufficiently  shown  that  the 
highways  of  the  township  of  Summit,  or  at  least  the 
highways  involved  in  this  controversy,  were  streets 
of  a  town,  and  not  country  roads,  the  Court  of 
Chancery  of  New  Jersey  holds  that  the  township 
therefore  had  the  power  to  regulate  these  streets  at 
the  crossings  in  question,  under  the  state  statute. 

But  the  court  is  just  as  sure  that  the  telephone 
company,  having  erected  its  poles  for  its  local  sys- 
tem, not  on  the  public  streets,  but  on  private  prop- 
erty, and  with  the  consent  of  the  owners  of  the  soil, 
did  not  require  any  designation  or  use  of  the  public 
streets  for  the  erection  of  its  poles,  and  that  the 
ordinance  requiring  the  previous  consent  of  the 
township  committee  to  the  suspension  of  wires  across 
the  streets  was  not  a  regulation  of  the  use 
of  the  streets  \vithin  the  statute.  The  right  of 
the  telephone  company  to  the  use  of  the  streets  for 
the  mere  suspension  of  wires  over  them,  it  says, 
was  based  on  the  authority  expressly  given  by  the 
Legislature  to  use  the  highway  for  erecting  poles 
to  sustain  wires  and  the  consent  of  the  owners  of 
'the  soil;  and  this  use  was  not  by  the  statute  made 
subject  to  the  mere  discretion  of  the  municipal  au- 
thorities. They  could  only  regulate  and  restrict  by 
reasonable  regulations. 

A  right  to  prevent  the  use  of  the  streets  for  sus- 
pending wires  unless  previous  consent  is  obtained, 
if  such  a  right  be  lawfully  conferred,  continues  the 
court,  authorizes  a  refusal  to  consent  at  discretion, 
and  confers  a  virtual  power  of  prohibition.  Here 
the  right  to  the  use  of  the  streets  had  been  expressly 
granted  by  the  Legislature,  and,  the  court  maintains, 
the  power  to  prohibit  or  interdict  this  use  so  granted 
could  not  be  inferred  from  the  declaration  in  the 
proviso  annexed  to  the  grant  that  the  use  should 
be  subject  to  such  regulations  and  restrictions  as 
might  be  imposed.  The  restrictions  intended  in 
such  a  proviso  must  be  held  to  be  restrictions  in 
the  nature  of  regulations,  and  not  restrictions  which 
should  prohibit  the  use  or  impose  new  conditions 
to  the  power  to  exercise  the  franchise.  Such  power 
of  prohibition  or  of  imposing  conditions  upon  which 
the  franchise  should  be  exercised  at  all  was  not 
vested  in  the  township  authorities  by  the  statute, 
and  the  tow^nship  committee  could  not,  by  its  own 
ordinance,  confer  upon  itself  this  power  or  the  ab- 
solute right  of  previous  consent.  An  ordinance 
imposing  a  new  condition  upon  which  a  telephone 
company  may  use  its  franchise  in  or  over  the  public 
streets,  granted  by  the  Legislature,  is  an  entirely 
different  thing  from  an  ordinance  regulating  and 
restricting  the  manner  of  erection  and  use  in  or 
over  the  streets. 

For  these  reasons  the  court  denied  the  township 
the  injunction  desired  in  this  case. 


Affairs  of    Strowger  Company. 

Walter  S.  Strowger  and  Dr.  Alice  Strowger  have 
filed  a  bill  in  the  United  States  Circuit  Court  asking 
that  President  M.  A.  Meyer  and  Treasurer  Joseph 
Harris  of  the  Strowger  Automatic  Telephone  ex- 
change be  enjoined  from  selling  stock  of  the  con- 
cern. The  complainants  allege  that  the  funds  of 
the  exchange  have  been  recklessly  administered, 
and  that  Meyer  and  Harris  made  presents  of  shares 
to  their  friends.  The  bill  states  that  the  two  officers 
have  received  large  ro3'alities,  but  will  not  declare 
a  dividend. 


Telephones  for  Schools. 

The  Iowa  Telephone  company  is  completing  ar- 
rangements to  install  telephones  in  the  school  build- 
ings at  Davenport.  Telephones  are  already  in  the  of- 
fices of  the  superintendent  and  secretary.  In  the  old 
Ingh-school  building  on  Fourth  and  Main,  and  the 
company  is  now  stringing  lines  to  the  other  buildings. 
There  are  12  school  buildings  in  the  city,  and  in  the 
future  all  will  have  telephone  communication.  It 
is  believed  that  the  new  system  will  facilitate  the 
work  of  the  superintendent. 


Wisconsin  Telephone  Company  in  She- 
boygan. 

[From  tha  Minneapolis  correspondent  of  the  Western  Electri- 
cian.] 

The  Wisconsin  Telephone  company  essayed  re- 
cently to  replace  some  of  its  old  poles  in  Sheboygan, 
Wis.,  with  new  ones.  It  has  no  franchise,  but  under 
an  order  of  the  court  it  can  replace  old  poles.  It 
cannot  extend  its  territory,  and  the  mayor  instructed 
the  police  to  watch  any  attempt  to  set  poles  in  new 
territory.  The  first  attempt  was  soon  reported,  and 
the  Board  of  Public  Works  cut  down  the  pole  thus 
set.  A  special  meeting  of  the  council  was  called 
and  that  body  voted  to  back  up  any  steps  the  mayor 
might  take  to  prevent  the  company  from  reachmg 
into  new  territory, 

[From  the  Milwaukee  JourDal.] 

B.  K.  Miller,  attorney  for  the  Wisconsin  Tele- 
phone company,  in  discussing  the  difficulty  between 
that  company  and  the  city  of  Sheboygan,  stated  that 
it  was  due  to  the  opposition  of  a  local  telephone 
company  which  was  favored  by  the  Sheboygan 
Council  and  city  officials  to  the  detriment  of  the 
Wisconsin  Telephone  company. 

Consequently,  when  the  larger  corporation  at- 
tempted some  months  ago  to  reconstruct  its  system 
by  replacing  the  old  poles  by  new  ones,  it  was 
stopped  by  mjunction,  which,  however,  was  with- 
drawn before  the  issue  came  to  trial. 

Upon  the  return  of  Colonel  Born  from  the  war, 
however,  as  mayor  of  the  citj'  and  one  of  the  chief 
opponents  of  the  W'isconsin  company,  he  began  the 
old  opposition.  When  poles  were  erected  by 
the  company,  he  had  them  cut  dowm.  An  injunction 
was  served  against  the  city  restraining  the  officials 
from  interfering  with  the  work,  which  was  again 
resumed.  The  foreman  of  the  workers  and  11  of 
his  men  were  then  arrested  and  the  foreman  fined 
$10  for  obstructing  the  streets  with  the  poles  which 
they  were  putting  up  in  place  of  the  old  ones. 

The  city  also  restrained  the  company  by  injunction 
from  proceeding  with  the  work  further,  and  the  case 
has  been  appealed  to  a  higher  court. 

Pending  a  decision  nothing  will  be  done  by  the 
company  in  the  way  of  further  improving  their  ex- 
change at  Sheboygan.  As  the  city  is  enjoined  from 
cutting  the  poles  already  erected,  it  is  said  that  the 
property  owners  will  do  so. 

[From  the  Sheboygan  Telegram  ] 

Gone. — Superintendent  Gallaghej-  and  his  crew  of 
merry  telephone-pole  raisers  shook  the  mud  of  the 
city  from  their  feet  to-day.  They  have  gone  to 
take  another  fall  out  of  Marshfield. 


Telephony  Abroad. 


A  petition  by  the  Montevideo  Telephone  com^ 
pany  for  leave  to  reduce  the  capital  of  the  company 
by  i6o,ooo  was  granted  lately.  It  was  asserted  that 
the  Montevideo  Telephone  company  was  incorpo- 
rated in  1888,  with  an  original  capital  of  £180,000. 
divided  into  24,000  preference  shares  of  £5  each,  and 
12,000  ordinary  shares  of  £1  each.  .  A  year  after 
incorporation  the  company  increased  its  capital  by 
£40,000,  divided  into  5,000  preference  shares  and 
3,000  ordinary  shares,  all  of  ±5  each.  Out  of  the 
29,000  preference  shares,  28,000  had  been  issued  and 
fully  paid  up,  and  all  the  15.000  ordinary  shares 
authorized  had  been  issued  and  paid  up.  It  is  now 
sought  to  write  off  £60,000  of  the  capital,  represented 
by  £50,000  capital  lost,  and  £10,000  assets  which  were 
not  available.  This  it  was  proposed  to  do  by  di- 
viding the  existing  £5  preference  shares  each  into 
five  separate  shares  of  £1  value,  of  which  three 
shares  only  would  be  preference  shares,  the  remain- 
mg  two  shares  being  ordinary  shares,  and  by  re- 
ducing the  £5   ordinary   shares  to   £1    shares. 

The  following  paragraphs  taken  from  the  London 
Electrical  Review  of  Octo-ber  21st,  show  the  present 
condition  of  the  telephone  field  in  Great  Britain: 

"Before  the  York  Chamber  of  Commerce,  at  Foss- 
gate,  on  nth  inst,  Mr.  Dashwood  Carter  read  a 
paper  on  'Improvements  of  the  Trunk  System  of 
Telephonic  Communication.'  The  chamber  after- 
ward passed  a  resolution  expressing  the  opinion 
that  the  telephonic  system  is  inefficient,  inadequate 
and  exorbitant,  and  favoring  municipalization  and 
private-company  competition. 

'The  telephone  committee  [Glasgow]  has  resolved, 
in  view  of  the  proposed  municipal  installation,  to 
erect,  as  an  experiment,  an  automatic  switchboard 
in  the  Municipal  buildings  for  trial. 

'"The  Mutual  Telephone  company  [Manchester] 
has  asked  the  special  telephone  committee  to  sup- 
port its  application  to  the  postmaster-general  for 
a  municipal  telephone  license.  The  committee  has 
decided  to  interview  the  postmaster-general  to  as- 
certain how  the  matter  stands. 

'The  telephone  question  was  again  brought  for- 
ward at  a  meeting  of  the  [St.  Pancras]  vestry  on 
Wednesday,  consequent  upon  a  recommendation 
submitted  by  Mr.  W.  T.  Hawkin,  chairman  of  the 
highways  committee.  The  company  sought  per- 
mission to  lay  a  branch  line  from  Euston  road  along 
Gower  street,  so  as  to  connect  the  King's  Cross 
exchange  and  that  in  the  West  End,  in  order  to 
improve  the  telephone  service.  Having  fully  con- 
sidered the  matter,  the  committee  recommended  that 


as  a  recognition  of  the  easement  the  application 
should  be  sanctioned  on  condition  that  the  com- 
pany would  undertake  to  pay  is.  per  100  lineal  yards 
of  line  per  annum.  Considerable  opposition  was 
manifested  against  the  proposal,  and  in  the  end  an 
amendment  by  Mr.  Orange,  suggesting  that  the 
report  should  be  referred  back  to  the  committee, 
was  carried  by  a  large  majority." 


Bell  Interests  in  the  Far  West. 

The  opposition  which  has  developed  throughout 
the  country  against  the  Bell  telephone  interests  has 
been  particularly  noticeable  in  the  West.  The  Bell 
companies  are  endeavoring  to  overcome  this  oppo- 
sition by  calling  attention  to  their  facilities  for  long- 
distance service.  The  Rocky  Mountain  Bell  Tele- 
phone company,  which  controls  the  Bell  rights  in 
Idaho,  Montana,  Utah  and  Wyoming,  has  issued  a 
pamphlet  which  contains  some  interesting  informa- 
tion on  the  development  in  that  district.  The  Rocky 
Mountain  company  has  exchanges  in  31  cities,  and 
operates  4,26i94  miles  of  copper  toll  lines,  connect- 
ing with  200  cities  and  towns  in  four  states.  It  has 
two  connecting  lines  with  the  telephone  systems  of 
the  Pacific  coast — one  via  Huntington,  Oregon,  and 
the  other  via  Spokane,  Washingcon — making  com- 
plete connections  from  San  Diego,  California,  on 
the  south,  to  British  Columbia  points  on  the  north, 
and  throughout  Montana  and  Idaho.  The  Utah 
connecting  link  is  in  process  of  construction.  The 
new  line  from  Boise  to  Huntington  gives  speaking 
connection  between  Cceur  D'AIene  points  and  the 
capital  of  the  state,  and  all  the  Northwest.  The 
new  Utah  and  Idaho  line  extends  north  to  Idaho 
Falls,  and  in  another  year  will  be  extended  to  Dillon, 
completing  the  link  to  Montana,  and,  if  possible, 
west  from  Pocatello  to  Boise,  thereby  perfecting 
the  chain  from  the  crest  of  the  Rocky  Mountains  to 
the  coast  of  the  Pacific  Ocean,  and  through  all  the 
region  from  near  the  British  Columbia  line  to 
Southern  Utah,  which  is  nearly  as  great  in  area  as 
the  original  13  colonies.  In  1S97  210,772  toll  mes- 
sages were  sent  over  the  lines  of  this  company. 


Telephone  Service  in  England. 

[From  London  Electricity.] 

The  telephone  grievance  is  evoking  a  quantity  of 
correspondence  in  the  daily  press,  which  must  be 
unpleasant  reading  for  the  National  Telephone  com- 
pany.    Here  are  some  typical  extracts: 

"Our  own  experience  with  the  telephone,  as 
'served  up'  by  the  Birmingham  Central,  is  that  it 
is  the  most  abominable  nuisance  we  ever  had  to 
contend  with.  The  oft-times  utter  inditlerence 
shown  to  our  ringing  up  and  then  being  repeatedly 
cut  oft"  in  the  midst  of  a  conversation,  which  all 
may  hear  if  they  feel  inclined,  is  extremely  annoying. 
Then  when  the  Central  does  condescend  to  reply 
to  a  ring  up,  one  invariably  gets  nothing  but  the 
parrot-like  cry  'engaged,'  the  latter  being,  more  often 
than  not,  to  put  it  mildly,  pure  invention.  A  day 
or  two  ago,  just  after  9  a.  m.,  we  had  occasion  to 
ring  up  a  firm.  They  were  'engaged.'  We  rang 
continuously — that  is  at  various  times — during  the 
whole  forenoon,  but  they  were  still  'engaged.' 
Finally,  just  before  one  o'clock,  we  had  to  dispatch 
a  messenger,  but  after  doing  so  we  rang  up  again, 
and,  wonderful  to  relate,  we  succeeded  in  getting 
through,  when  the  manager  positively  assured  us 
that  our  call  had  been  the  first  and  only  one  they 
had  received  all  the  morning.  .  .  .  To  ring  up  half 
a  dozen  times  before  you  get  any  response,  and 
then  to  be  cut  off  before  one  has  hardly  spoken 
a  word,  is  the  rule  rather  than  the  exception,  while 
the  phrase  'Number  engaged'  is,  in  our  experience, 
more  often  than  not  pure  humbug. 

"With  every  wish  to  be  considerate  to  the  lady 
operators,  business  men  cannot  afford  to  waste  time 
to  suit  their  convenience,  and  if  they  are  so  over- 
worked that  they  may  not  be  entirely  responsible 
for  the  present  state  of  things,  surely  the  subscribers 
have  a  right  to  demand  an  increase  in  the  staff  to 
give  them  what  they  pay  for.  In  any  united  action 
we  will  willingly  join." 

It  is  curious  that  the  Great  Monopoly  cannot  see 
that  it  is  cutting  its  own  throat  by  continuing  to 
abuse  its  power  in  this  fashion.  Complaints  have 
been  going  on  for  3'ears,  and  there  has  been  ample 
time  to  remedy  the  matters  complained  of,  but  no 
attempt  has  been  made  to  improve  the  service  in 
any  way  until  now.  Well,  it  is  to  be  hoped  that 
the  end  has  come  at  last. 


Telephoned  Telegraph  Messages. 

The  Michigan  Supreme  Court  has  decided  that  the 
Western  Union  Telegraph  company  is  responsible 
for  failure  to  promptly  transmit  and  deliver  a  tele- 
phoned telegraph  message,  through  which  failure  the 
complainant  suffered  a  loss.  The  complainant  had 
telephoned  to  the  operator  to  send  a  message  to 
Chicago  directing  a  step  in  a  wheat  deal.  The  mes- 
sage was  not  delivered.  The  telegraph  company 
claimed  that  the  operator  had  no  authority  to  re- 
ceive the  message  by  telephone,  and  that  in  so  doing 
he  was  acting  as  an  agent  for  the  complainant,  but 
the  court  held  that  the  use  of  a  convenience  like  the 
telephone  should  not  be  entirely  at  the  risk  of  the 
patron. 
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Telephone  News  from  the  Northwest. 

[From   the   Minneapolis  correspondeot  of    the    Western   Elec- 
trician.] 

A  broken  telephone  wire  at  Waterloo,  la.,  fell 
across  the  street-car  trolley  wire  and  for  a  few  min- 
utes the  switchboard  at  the  central  office  was  spout- 
ing fire  at  all  points.  The  connections  were  all  cut 
and  thus  for  several  hours  there  was  no  service. 
Finally  the  trouble  was  located  and  remedied,  not, 
however,  before  several  instruments  were  burned 
out. 

A  new  telephone  office  has  been  opened  at  Esther- 
ville,  la.,  for  the  local  exchange. 

The  Wisconsin  Telephone  company  made  applica- 
tion for  a  franchise  at  Marshfield,  Wis.,  for  a  long- 
distance connection  some  time  ago,  but  was  refused. 
Recently  the  superintendent  entered  the  city  and 
informed  the  mayor  that  he  proposed  to  set  poles 
in  the  city  under  a  state  law.  The  company  pro- 
ceeded to  put  up  poles,  when  the  mayor  ordered  it 
to  stop.  The  company  failed  to  heed  the  order  and 
the  mayor  had  the  poles  cut  down.  The  superin- 
tendent then  discontinued  the  work. 

The  Western  Electric  Telephone  company  is  build- 
ing a  toll  line  from  Albert  Lea,  Minn.,  to  Cooleyvillc, 
via  Geneva  and  Clark's  Grove. 

A  company  has  been  formed  at  Minocciua,  Wis., 
to  build  a  telephone  line  to  Eagle  River,  Wis.  Work 
has  been  begun,  and  it  is  expected  to  have  the  line 
in  operation  very  soon. 

The  city  of  Stuart,  la.,  will  vote  on  November 
Sth  on  granting  a  franchise  for  a  local  telephone 
exchange  to  the  Perry  Telephone  company. 

The  Rock  County  Telephone  company  is  a  re- 
cently formed  organization  which  is  about  to  put 
in  a  telephone  exchange  at  Janesville,  Wis. 

A.  L.  Rupe  of  Princeton,  Mo.,  will  have  charge  of 
the  new  telephone  exchange  at  Bloomfield,  la. 

Connection  has  been  completed  between  San  Fran- 
cisco and  Tacoma,  making  telephone  communication 
possible  between  the  Mexican  border  and  the  Brit- 
ish possessions.  This  gives  an  uninterrupted  con- 
nection of  2,000  miles,  the  longest  in  the  United 
States. 

The  Spokane  and  British  Columbia  Telephone 
company  has  brought  suit  against  William  Aris  and 
others,  stockholders  of  the  company,  to  recover  pos- 
session of  the  offices,  books,  records,  business  and 
lines  of  the  company,  which  are  alleged  to  be  held 
unlawfully  by  the  defendants.  The  temporary  order 
of  the  court  was  disregarded  by  the  defendants,  and 
an  order  for  their  arrest  was  at  once  made.  The 
defendants  recently  sold  a  controlling  interest  in 
the  company  to  J.  O'Brien  Reddin  of  Rossland, 
B.  C,  and  others,  but  retained  49,000  of  the  100,000 
shares.  They  claim  that  the  agreement  which  as- 
sured the  minority  a  place  in  the  management  has 
been  ignored.  As  a  result,  Aris  and  others  went 
to  Meyer  Falls,  Wash.,  and  took  possession  of  the 
offices  and  books  of  the  corporation,  to  the  exclu- 
sion of  the  plaintiffs.  Aris  claims  that  had  he 
obeyed  the  court's  order  and  given  up  the  office,  he 
would  be  divested  of  his  rights  without  having  an 
opportunity  to  defend  himself. 

The  Mutual  Telephone  system  of  Indianola,  la., 
now  connects  with  Chariton,  Knoxville,  Albia  and 
other  towns  in  the  county. 

The  long-distance  telephone  company  of  Ottumwa, 
la.,  is  working  up  a  county  system  in  Davis  County, 
la.  It  will  include  all  the  smaller  towns,  and  is  to 
connect  with  the  Bloomfield  system. 

Granite  Falls,  Minn.,  now  has  connection  with 
Clarkfield,  and  also  with  nearly  every  town  in  that 
part  of  the  state. 

The  Iowa  Telephone  company  has  settled  the  case 
of  C.  B.  Wilbur  of  Shenandoah,  la.,  whose  son 
Vernon  was  killed  by  a  live  wire.  The  company 
paid  $2,650  to  have  the  suit  withdrawn. 

The  telephone  line  between  Drayton,  N.  D.,  and 
Pittsburg  has  been  so  successful  that  Messrs.  Mc- 
Donald and  Whitte  are  planning  to  extend  the  sys- 
tem in  the  spring  to  include  a  central  office  for  Dray- 
ton and  to  build  a  line  to  St.  Thomas. 

The  Rocky  Mountain  Bell  Telephone  company 
is  stringing  another  wire  between  Butte  and  Ana- 
conda, Mont. 

The  Sotithern  Dakota  Telephone  company's  lines 
from  Dell  Rapids,  S.  D.,  to  Egan  are  being  recon- 
structed. The  recent  sale  of  the  system  to  the 
Northwestern  Telephone  Exchange  company  has 
not  altered  the  plans  at  all.  The  latter  company 
has  recently  made  a  reduced  toll  rate  for  night  serv- 
ice of  one-half  the  day  rate. 

The  Iowa  Telephone  company  recently  gave  the 
people  of  Webster  City,  la.,  an  opportunity  to  see 
what  its  long-distance  service  was,  by  giving  free 
connections  with  all  points.  The  company  gave  the 
people  of  Boone  a  similar  exhibition  of  the  connec- 
tions possible  over  the  long-distance  hues,  at  the 
opening  of  the  new  systein. 

James  M.  Knapp,  assistant  superintendent  of  the 
American  Telephone  and  Telegraph  company  of 
Chicago,  was  a  recent  visitor  in  Black  River  Falls, 
Wis.  It  is  understood  that  the  company  may  make 
connection  from  Black  River  Falls  to  La  Crosse 
over  the  old  La  Crosse  line. 

The  Standard  Electric  Telephone  company  has 
been  granted  admission  to  La  Crosse,  Wis.,  and  it 
will  at  once  connect  its  Southern  Minnesota  system 
to  that  point.  The  toll  will  be  made  a  flat  rate  of 
15  cents  to  all  points  on  the  line.  Connection  with 
the  La  Crosse  Telephone  company  will  "be  made. 

The  Eau  Claire  Telephone  company  is  operating 
300  instruments  in  Eau  Claire.  Wis. 

The  Wisconsin  Telephone  company  has  completed 


long-distance     connection     between     Ashland     and 
Hurley  Ironwood  and  Odanah. 

The  Chariton  and  Newberri  Telephone  company 
has  established  connection  with  Des  Moines,  from 
Chariton,  via  Indianola.  They  also  connect  with 
Knoxville,  Albia  and  Bussey. 

The  Iowa  Telephone  company  has  put  in  a  switch- 
board at  Fulton,  la.,  and  connections  with  Illinois 
towns  will  now  he  made  there  instead  of  at  Clinton, 
as  heretofore. 

The  local  telephone  company  at  Washington,  la., 
has  begun  work  on  a  toll  line  to  Crawfordsville. 

A  local  telephone  exchange  is  being  installed  at 
Manson,  la. 

The  Iowa  Telephone  company  has  opened  toll- 
line  service  at  a  number  of  points  in  the  state  and 
has  formally  opened  the  line  to  the  public  by  giv- 
ing free  service  the  first  day.  Fort  Dodge,  Nevada 
and  other  towns  have  been   so  favored  recently. 

Arrangements  are  Being  completed  in  Minneap- 
olis to  provide  telephones  for  all  the  voting  precincts 
in  order  that  returns  may  be  telephoned  in.  Of 
the  139  precincts  about  50  have  no  instruments  in 
the  place,  and  these  will  be  provided  with  connec- 
tions f©r  election  da}'.  At  the  city  hall  will  be  a 
miniature  exchange,  where  the  returns  will  be  re- 
ceived. The  news  will  be  received  much  better  and 
quicker  than  by  the  old  way  of  messengers. 

Negotiations  are  pending  between  the  local  tele- 
phone exchange  at  Fairmont,  Minn.,  and  the  North- 
western Telephone  Exchange  company  for  a  traffic 
agreement. 

W.  W.  Pritchard  of  Spirit  Lake,  la.,  and  L.  M. 
Foote  of  Inwood  are  arranging  to  connect  the  towns 
of  the  county  with  Spirit  Lake  by  telephone. 

A  new  switchboard  has  been  placed  in  the  tele- 
phone exchange  at  Rochester. 

The  Martin  Telephone  company  is  changing  its 
system  at  Webster  City,  la.,  from  a  ground  to  a 
metallic  circuit. 

A  number  of  farmers  between  Boone,  la.,  and 
Mackey  have  formed  a  mutual  telephone  company 
and  will  have  connection  with  the  Boone  County 
Telephone  company's  office.  The  line  is  now  being 
constructed. 

The  Woodbine  Telephone  company  has  completed 
connection  to  Harlan,  la.,  and  through  there  to 
Portsmouth,  Panama  and  Westphalia. 

The  new  telephone  exchange  at  Bloomfield,  la., 
is  about  ready  for  operation. 

Mount  Ayr,  la.,  will  vote  November  Sth  on  grant- 
ing a  franchise  to  the  Iowa  Telephone  company. 

It  is  understood  the  Mutual  Telephone  company 
will  extend  its  wires  from  Grand  Junction,  la.,  to 
Ogden. 

The  Atlantic,  Mount  Etna  and  Corning  Tele- 
phone company  will  extend  its  wires  to  Creston,  la., 
and  will  there  connect  through  the  Smith  company's 
independent  lines  with  a  number  of  points  south- 
v,-ard,  including  St.  Joseph  and  Kansas  City. 

The  Greene  and  Western  Telephone  company  has 
about  300  subscribers  at  Mason  City,  la. 

The  Wolf  River  Telephone  company  of  Weyau- 
wega.  Wis.,  will  extend  its  system  to  Berlin,  Wis., 
via  Waukau  and  Eureka. 

The  Duluth  Telephone  company  of  Duluth,  Minn.. 
is  an  applicant  for  a  telephone  franchise  at  Cloquet, 
Minn.,  and  proposes  to  build  a  toll  line  to  that  city. 
The  Ottumwa  (la.)  Long-distance  Telephone  com- 
pany is  building  toll  lines  to  Eddyville,  Batavia, 
Eldon,  Keosauqua  and  other  points. 

The  La  Crosse  Telephone  company,  whose  toll- 
line  sefvice  was  recently  cut  off  by  the  purchase  by 
the  Bell  interests  of  its  connections,  has  made  a 
traffic  agreement  with  the  Standard  Telephone  com- 
pany of  Britt,  la.,  which  will  give  it  more  territory 
and  a  greater  number  of  towns  than  under  the  old 
arrangement.  The  Standard  company  has  made  a 
flat  toll  rate  of  15  cents  for  any  town  on  its  line,  and 
a  rate  war  is  expected. 

The  Cedar  Valley  Telephone  company  contem- 
plates putting  in  a  telephone  exchange  at  Iowa  Falls, 
Iowa. 

Frank  E.  Bell  of  Portage,  Wis.,  proposes  to  es- 
tablish a  telephone  exchange  at  Waupun,  Wis.,  and 
offers  a  rate  of  just  half  that  charged  by  the  Wis- 
consin Telephone  company. 

Reinbeck,  la.,  will  vote  November  Sth  on  granting 
a  telephone  franchise  to  the  Iowa  Telephone  com- 
pany. 


Improved  Bell 

Purchasers  of  telephone 
Bell  switchboards  will  be 
vices  which  the  American 
pany  is  introducing.  One 
which  IS  herewith  illustra 
the  coil  may  be  removed 
justment  of  the  armature, 
good   and   the  air-gap   so 


Switchboard. 

apparatus  who  favor  the 
ititerested  in  the  new  de- 

Electric  Telephone  com- 

feature  is  a  tubular  drop, 
ted.  It  is  made  so  that 
without  touching  the  ad- 
and  the  adjustment  is  so 

small    between    the   core 


Extensions  and  Improvements. 

E.  E.  Fox  has  been  elected  president  of  the 
Farmers'  Telephoiie  company  of  Massillon,  Ohio. 
The  Farmers'  company  consists  of  residents  of 
Massillon.  Its  local  exchange  has  connection  "with 
Wilmot,  Beach  City,  Justus,  Pigeon  Run,  Navarre, 
Dalton.  West  1  ebanon.  Burton  City.  East  Green- 
ville, Brookfield,  North  Lawrence,  Canal  Fulton, 
Crystal  Spring  and  McDonaldsville.  The  lines  also 
connect  with  the  following  companies:  Millers- 
burg,  Coshocton,  Mt.  Vernon.  Newark,  Wooster. 
People's  company  of  Butler,  Northern  Ohio,  and 
the  Norwalk  company.  Two  hundred  toll  stations 
in  Ohio  are  now  reached  and  the  number  is  con- 
stantly increasing. 

A  meeting  has  been  held  at  Cottage  Grove.  Wash., 
to  formulate  a  plan  for  the  construction  of  a  tele- 
phone line  to  Bohemia,  a  distance  of  40  miles.  The 
capital  stock  will  be  $1,600. 

The  Long-distance  Telephone  company  has  com- 
nletecl  the  loop  between  Chattanooga.  Tenn.,  and 
Birmingham  by  swinging  its  wires  across  the  river 
from  the  tops  ot  two  big  140-foot  towers. 


IMPROVED  BELL  SWITCHBOARD, 

and  armature  that  the  drop  will  fall  easily  with 
ordinary  series  telephones. 

There  are  many  points  of  superiority  claimed  for 
the  arrangement  of  the  jack  and  plug  in  this  ap- 
paratus, notably  the  arrangement  for  fastening  the 
cord  in  the  plug,  whereby  it  is  impossible  to  break 
the  connection— a  point  that  gives  no  end  of  trouble 
in  poorly  constructed  work. 

The  cam  is  simple  and  substantial.  Only  one 
lever  is  used  in  ringing  both  ways  and  listening  in 
the  circuit.  The  operator  can  talk  with  one  sub- 
scriber and  ring  another  with  the  same  lever. 


Williams  Multiple  Toll-line  System. 

The  accompanying  illustration  shows  a  new  way  of 
connecting  telephones  in  multiple  on  a  toll  or  party 
line,  which.it  is  claimed,  is  non-infringing.  The  prin- 
ciple of  the  system  is  to  connect  the  generator  and 
ringer  of  every  instrument  in  series  with  each  other, 
but  the  different  instruments  will  be  bridged  across 
the  line  in  multiple.  This  is  accomplished  by  means 
of  a  double-acting,  double-circuit  push-button,  where 
f  is  is  a  fiber  or  a  hard-rubber  block,  which  has  riv- 
eted to  it  contact  springs  a  and  b,  a'  and  b'  which 
connect  to  the  terminals  of  the  ringer  and  generator 
and  to  the  two  line  wires  respectively.  There  is 
also  a  contact  plate  c  upon  which  contact  springs 
a  and  b  normally  press,  thus  short-circuiting  them 
or  connecting  together  the  free  terminals  of  the  gen- 
erator and  ringer.  The  other  terminals  of  the  gen- 
erator and  ringer  are  connected  to  the  opposite 
line  wires  respectively.  To  operate  this  bell  in  send- 
ing a  call  it  is  necessary  to  press  a  button  not  shown 
in  illustration  which  removes  contact  springs  a  and 
b  from  contact  plate  c  and  connects  them  respect- 
ively to  contact  springs  a'  and  b',  thus  communi- 
cating directly  with  the  opposite  line  wires.  This 
operation  throws  the  ringer  and  generator,  while 
in   the  act  of  sending  a   call,    into    direct  multiple 
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WILLIAMS  MtJLTIPLE  TOLL-LINE  SYSTEM. 

connection  with  the  line  wires,  so  that  the  current 
impulses  from  the  generator  are  not  weakened  or 
retarded  by  ringing  through  resistance  coils,  but,  on 
the  contrary,  are  delivered  to  the  line  in  their  full 
strength.  'The  ringers  are  high  wound  and  the 
generators  are  low  wound,  and  the  added  self-in- 
duction and  resistance  of  the  generator  coil,  the 
latter  being  in  series  with  the  ringer  coil,  have  the 
effect  of  making  the  self-inductance  and  resistance 
of  each  station  or  instrument  that  is  brid.ged  across 
the  line  considerably  more  than  would  be  the  case 
were  they  bridged  directly  to  line  under  all  condi- 
tions. This  being  the  case,  the  ringing  current 
will  have  a  tendency  to  divide  more  equally  along 
the  line.  The  advantage  of  this  system  is  especially 
noticable  on  long  lines  of  iron  wire  where  the  re- 
sistance, leakage  and  static  caoacity  combine  to  the 
detriment  of  good  service.  The  ringers  are  wound 
to  a  resistance  of  1,000,  1,600  or  2,500  ohms,  as  may 
be  specified.  The  new  Williams  single-core  ringer 
employed  in  this  system  gives  to  it  a  very  high 
efficiency,  as  its  constructicn  gives  to  it  an  enormous 
coefficient  of  self-induction.  The  Williams  Electric 
company  of  Cleveland  controls  this  system. 
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Edison,  Jr.,  Incandescent  Lamp. 

The  cut  illustrates  the  "Edison.  Jr..  improved 
incandescent  lamp."  made  by  Thomas  A.  Edison, 
Jr.,  of  27  Willinm  street.  Xew  York.  Alany  ad- 
vantages, such  as  high  vacuum  and  full  candle 
power,  are  clamied  for  it.     The  lamp  seems  to  be 


INCANDESCENT  LAMP. 


meeting  with  success — certainly  m  the  case  of  the 
Tuxedo  Club  of  Tuxedo  Park,  N.  Y..  which,  after 
an  exhaustive  irial  of  three  sample  lamps,  ordered 
a  supply.  The  samples,  so  Mr.  E.  I.  \\'ilbur  says 
in  a  recent  letUrr,  won  the  trade. 


Electric   Carriage   Light. 

The  cut  shows  the  essential  features  of  the  electric 
carriage  light  made  by  the  Ohio  Electric  Works  of 
Cleveland.  Current  is  supplied  by  eight  or  10  cells 
of  dry  batter>-,  arranged  in  a  neat  case,  in  series- 
multiple.  The  outfits  are  furnished  ready  for  use 
and  can  be  attached  to  aay  carriage  in  one  minute. 
The  light  can  be  turned  on  and  off  at  will.  The 
reflector,  a  true  parabola,  magnifies  eight  times  the 
light  of  the  three-candle  lamp,  causing  it  to  throw 


Klein  Combination  Splicing  Clamp. 

Mathias  Klein  &  Son.  Chicago,  have  placed  on  the 
market  a  splicing  clamp  which  has  met  with  par- 
ticular favor.  This  clamp,  which  is  illustrated  in  the 
accompanying  cut,  is  made  in  three  different  styles. 
It  is  fitted  for  Mclntire  sleeves  on  Nos.  10,  12  and 
14  B.  &  S.  gauge,  or  No5.  12.  14  and  16  B.  W.  G. 
on  one  side,  and  for  Xo.  8  and  finer  iron  wire  on 
the  other  side.  Another  style  is  fitted  for  American 
sleeves  instead  of  Mclntire.  The  clamps  are  made 
with  oval  or  round  holes  and  are  fitted  exactly  to 
respective  size  of  sleeves.  The  American  sleeve  is 
slightly  larger  in  diameter  than  the  Mclntire.    These 


Single-phase  Alternators  of  High   and 
Low   Frequency. 

For  alternating-current  electric  plants  in  which 
lights  alone  are  to  be  considered,  with  a  high-po- 
ential  distribution,  high-periodicity  generating  ap- 
paratus is  desirable,  both  from  simplicity-  and  low 
first  cost.  When,  however,  long-distance  transmis- 
sion enters  as  an  important  factor,  a  periodicity  of 
60  cycles,  on  account  of  diminished  reactive  drop 
in  the  lines,  allows  of  transmission  over  a  greater 
distance  than  by  a  high  periodicity. 

The  General  Electric  company  manufactures  al- 
ternators  of  60  and   125   cycles   irequencj-   in   both 


KLEIN  COMBINATION 
SPLICING  CLAMP. 


FIG.  2.       SINGLE-PHASE  ALTERNATORS  OF  HIGH  AND  LOW  FREQUENCY. 


clamps  are  used  all  over  the  countrj^  and  are  said 
to  give  the  best  ot  satisfaction.  Mathias  Klein  & 
Son  also  manufacture  other  tools  of  superior  quality 
lor  linemen  and  for  construction  work,  and  by  con- 
for  linemen  and  for  construction  work. 


Electric  Lighting  in  Washington. 

During  the  last  two  years  many  changes  and  im- 
provements have  been  introduced  in  the  capitol.  but 
none  has  attracted  more  attention  than  the  electrical 
equipment,  especially  the  innovation  of  electric 
lights  for  the  grounds.  During  the  last  summer 
electric  lights  have  been  installed  in  the  old  Senate 
chamber,  at  present  the  home  of  the  Supreme  Court; 
and  this  is  an  addition  that  has  long  been  needed. 
At  the  present  time  work  is  being  conducted  upon 
the  installation  of  a  new  electric  elevator  in  the  Sen- 
ate end  of  the  building,  and  it  is  expected  to  be  com- 
pleted before  the  opening  of  the  next  session  of 
Congress.  Preparations  have  also  been  made  for  the 
installation  of  a  250  horse  power  machine,  a  duplicate 


revolving-armature  and  revolving-field  types.  Re- 
volving-armature machines  of  125  cycles  frequency 
are  built  in  five  standard  sizes,  30,  60.  90.  120  and 
180  kilowatts,  each  size  wound  for  1.040  or  2.080 
\  oks.  The  low-periodicit>-  alternators  are  wound 
for  1.040.  2.080  or  3.120  volts  and 'are  built  in  ca- 


ELECTRIC  CARRIAGE  LIGHT. 

pacities  of  60.  90,  120  and  iSo  kilowatts.     All  are  ar- 
ranged for  belt  driving  and  are  set  on  rails.- 

The  fields  are  both  separately  and  self-excited, 
part  of  the  main  current  being  rectified  for  the  self- 
excitation.  The  current  for  the  separate  excitation 
of  the  fields  is  derived  from  a  small  direct-current 
generator,  driven  by  belt  from  a  pulley  on  the  end 


FIG     I.       SINGLE-PHASE  ALTERNATORS  OF  HIGH  AND  LOW  FREQUENCY. 


FIG.  3        SINGLE-PHASE  ALTERNATORS  OF  HIGH  AND  LOW  FREQUENCY. 


its  rays  200  feet.  The  lamp  is  said  to  take  only  one- 
half  watt  to  the  candle  power.  At  an  electromotive 
force  of  seven  volts,  it  is  asserted  that  only  .20  of 
r.n  ampere  is  used.  The  outfit  consists  of  lamp,  re- 
flector, combination  bracket  for  attaching  to  car- 
riage, conductor  cord,  connectors  and  eight-cell  drj- 
battery,  in  case,  ready  for  use. 


of  the  one  installed  a  few  months  ago  on  the  Senate 
side,  thus  making  a  complete  electric-light  equipment. 
Electric  power  is  supplied  for  the  running  of  electric 
fans,  motors  and  elevators  throughout  the  building, 
also  for  the  ventilating  fans.  The  new  boiler  has  a 
grate  surface  of  72  square  feet  and  is  of  350  horse 
power,  with  an  extreme  capacity  of  500  horse  power. 


of  the  armature  shaft.  The  two  windings  allow  of 
adjustment  of  the  fields  to  compensate  automatically 
for  changes  of  load,  thus  giving  a  practically- 
constant  potential  at  the  terminals.  The  machine 
may  also  be  over-compounded  to  compensate  for 
line  loss. 

The   degree   of   compounding   is   regulated    by   a 
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shunt,  mounted  against  the  inside  of  the  pillow  block 
at  the  collector  end.  It  is  properly  adjusted  when 
the  machine  is  under  test  at  the  factory. 

The  armature  is  ironclad;  laminations  of  soft  steel, 
built  up  on  a  cast-iron  spider,  form  the  core,  and 
poles  of  laminated  iron.  By  this  means  eddy-cur- 
rent losses  are  reduced  and  the  reluctance  of  ihe 
magnetic  circuit  diminished.  Both  separate  and 
series  field  coils  are  wound  upon  removable  spools, 
the  winding  of  double-covered  copper  wire  being 
carefully  msulated  from  the  spools  themselves. 

The  armature  is  ironclad;  laminations  of  soft  steel, 
built  up  on  a  cast-iron  spider,  form  the  core,  and 
each  shunt  is  carefully  japanned  before  assembly, 
while  to  guard  against  eddy  currents,  thin-paper 
sheets  are  interposed  between  adjoining  plates  at 
frequent  intervals.  The  core  is  thoroughly  ven- 
tilated by  air  drawn  through  the  spider  and  circulat- 
ing in  the  ventilating  spaces  between  core  and 
windings.  The  coils  are  wound  on  forms  and  thor- 
oughly taped  and  insulated  before  they  are  placed 
in  the  core,  in  which  they  are  secured  by  insulating 
blocks.  They  are  supported  at  the  end  by  saddles 
of  light  metal,  which  give  ample  support  to  avoid 
mjury  by  centrifugal  force.  This  method  allows  of 
ready  removal  of  any  coil  when  necessary. 

Commutators  and  collectors  are  of  copper  of  the 
highest  conductivity  and  are  mounted  on  a  metal 
hub  keyed  to  the  shaft.  The  insulation  consists  of 
mica  and  hard  rubber  so  arranged  that  short-circuits 
and  grounds  are  practically  impossible.  The  col- 
lector brush-holders  are  supported  on  a  cast-iron 
standard  and  insulated  from  it  by  hard-rubber  bush- 
ings. The  commutator  brush-holders  are  supported 
on  a  yoke  carried  by  the  adjoining  pillow  block. 
The  bearings  are  spherical  and  self-oiling,  self-cen- 
tering and  self-aligning,  and  of  ample  length  to 
insure  cool  running. 

Each  alternator,  before  shipment,  is  subjected  to 
most  thorough  test.  The  insulation  of  the  sepa.ately 
excited  field  coils  is  tested  to  3.000  volts  alternating 
and  the  series  coils  and  armatures  at  pressures  at 
least  double  the  normal  operating  voltage. 

In  the  illustrations  Fig.  i  shows  a  single-phase, 
90-kilowatt  alternator  of  60  cycles;  Fig.  2  a  single- 
phase,  high-penodicity  machine,  and  Fig.  3  the  arma- 
ture of  the  latter  type. 


Telegraph  and  Telephone   in  the   San- 
tiago Campaign. 

The  great  importance  of  electrical  communication 
in  wartime  is  shown  by  the  report  of  General  A.  W. 
Greely,  the  chief  signal  officer  of  the  army,  to  the 
secretary  of  war.  General  Greely  reviews  the  op- 
erations of  the  Signal  Corps  during  the  war  with 
Spain.'  Referring  especially  to  the  Santiago  cam- 
paign, he  discusses  the  arrangement  and  installation 
of  electrical  and  other  appliances  whereby  the  War 
Department,  to  all  intents  and  purposes,  was  brought 
near  to  the  army,  and  quick  communication  estab- 
lished between  the  commanding  general  and  his 
general  officers  of  the  Fifth  Army  Corps.  He  in- 
timates that  the  officers  in  Cuba  were  handicapped 
because  they  were  not  allowed  to  take  with  them 
the  Signal  Corps  telegraph  train,  which  had  been 
sent  to  Tampa  for  the  Santiago  expedition,  and  adds: 

"The  lack  of  thoroughly  trained  men  was  not  the 
only  serious  factor  that  threatened  the  efficiency  of 
the  signal  work.  Seeing  that  visual  signaling, 
which  the  commanding  general  of  the  Fifth  Army 
Corps  relied  upon,  contrary  to  professional  advice,  . 
was  practically  impossible  for  land  operations  and 
only  useful  between  the  coast  stations  and  the 
fleet,  it  is  impossible  to  surmise  what  would  have 
been  the  result  had  it  not  been  for  the  supply  of 
insulated  wire,  telegraphic  and  telephonic  instru- 
ments, etc..  which  Lieutenant-Colonel  Allen  fur- 
nished to   Lieutenant-Colonel    Green." 

General  Greely  discusses  at  length  the  physical 
difficulties  of  maintaining  communication  by  wire 
in  Cuba  in  the  Santiago  campaign,  but  points  out 
that  at  all  critical  periods  of  the  campaign  General 
Shafter  was  kept  in  direct  communication  by  tele- 
phone with  his  subordinate  commanders,  the  lines 
being  uninterruptedly  maintained  under  an  almost 
consiant  fire  from  the  enemy.  Special  stress  is  laid 
on  the  value  of  the  Signal  Corps'  facilities  in  direct- 
ing the  fire  of  the  naval  vessels.  The  arrange- 
ments were  so  complete  and  excellent  that  the 
major-general  commanding  was  able  to  communi- 
cate directly  with  the  admiral  commanding  the 
fleet,  and  in  addition  to  communicate  with  the  War 
Department  within  20  minutes.  General  Greely 
then  says: 

"Concerning  this  telegraphic  and  telephonic  serv- 
ice, which  did  not  fall  within  the  plans  of  the  major- 
general  commanding  the  Fifth  Army  Corps,  and 
for  which  he  made  no  provision,  the  chief  signal 
officer  of  the  army  feels  it  incumbent  upon  him 
to  point  out  its  absolute  military  necessity  and  value, 
and  to  indicate  the  extraordinary  risks  which  any 
general  commanding  a  detached  army,  especially 
one  serving  on  a  foreign  soil,  assumes  when  he  leaves 
himself  unprovided  with  telegraphic  or  telephonic 
facilities." 

General  Greely  is  confident  that  in  the  single 
month  of  July  the  lines  of  communication  main- 
tained by  his  corps  in  Cuba  were  worth  more  to 
the  nation  than  the  cost  of  the  Signal  Corps  from 
its  inception  to  the  present  day.  He  refers  to  the 
ease  with  which  the  major-general  commanding 
the  army  communicated  with  Washington,  giving 
important  information  and  receiving  important  or- 
ders.    He  then  adds: 


"In  addition,  it  is  not  pleasant  to  surmise  what 
might  have  been  the  fate  of  the  fever-stricken  army 
in  Santiago  de  Cuba  had  its  fortune  and  movements 
been  debated  by  mail  instead  of  by  electrical  com- 
munication." 

General  Greely's  report  indicates  that  the  credit 
for  the  location  of  Admiral  Cervera's  fleet  in  San- 
tiago Harbor  belongs  to  the  Signal  Co.  ps.     He  says: 

■  In  the  interest  of  history,  let  alone  justice  to  the 
Signal  Corps  of  the  army,  the  truth  should  be  told. 
The  location  of  Cervera's  squadron  at  Santiago 
was  first  made  by  Colonel  James  Allen,  and  later 
verified  independently  by  Lieutenant-Colonel  Joseph 
E.  Maxfield,  both  officers  of  the  Signal  Corps.  The 
blockading  of  Cervera's  squadron  was  due  to  the 
conservative  action  of  the  president  and  secretary 
of  the  navy,  based  on  reports  and  representations 
made  personally  to  them  by  the  chief  signal  officer 
of  the  army." 

The  report  says  that  Colonel  Allen  furnished  cipher 
advices  of  the  most  valuable  sort  from  Santiago 
almost  daily,  and  adds: 

"A  cipher  message  of  the  23d  stated  correctly  that 
Admiral  Schley  was  that  day  at  Cicnfuegos,  and 
Cervera  was  at  Santiago.  Meanwhile  the  Navy  had 
been  unable  to  verify  the  fact  of  Cervera's  pres- 
ence at  Santiago,  and,  and  as  a  result,  the  correct- 
ness of  the  information  furnished  by  the  Signal 
Corps  was  sharply  questioned.  The  chief  signal 
officer,  being  informed  that  the  whole  campaign 
was  conducted  upon  his  representations,  was  asked 
to  verify  this  information  from  other  sources,  if 
possible.  Prompt  action  was  taken  by  the  chief  sig- 
nal officer,  who  adopted  such  lines  of  operations 
that  thereafter  there  was  scarcely  a  day  he  was  not 
in  possession  of  information  coming  over  one  or 
more  of  the  six  cables  leading  out  of  Santiago. 

"It  is  an  interesting  anti-climax  that  when  Cer- 
vera's squadron  was  destroyed,  on  July  3d,  Colonel 
Allen,  the  same  officer  who  originally  reported  the 
arrival  of  the  fleet  on  the  very  day  it  reached  San- 
tiago, likewise  reported  by  telegraph  to  the  chief 
signal  officer  the  fact  that  the  entire  fleet  had  been 
destroyed,  which  information  was  conveyed  to  the 
president  and  the  country  14  hours  in  advance  of 
any  other  official  advice." 

General  Greely  gives  an  account  of  the  operations 
of  the  Signal  Corps  in  Porto  Rico,  adds  some  sug- 
gestions as  to  the  telegraph  lines  in  Cuba  and  Porto 
Rico,  and  strongly  advocates  an  increase  in  his  force. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  October  31. — As  is  very  well  known, 
the  laws  of  West  Virginia  are  favorable  to  the  in- 
corporation of  companies  intending  to  establish 
their  principal  offices  outside  that  state.  Many 
New  York  companies  are  chartered  by  the  state  of 
West  Virginia.  Two  such  incorporations  of  last 
week  have  an  interest  to  electrical  men.  One  was 
that  of  the  Porto  Rico  Prospecting  and  Develop- 
ment company  of  this  city,  with  a  subscribed  capital 
of  $500  and  the  privilege  of  increasing  the  amount 
to  $400,000.  The  object  of  this  company  is  well 
indicated  by  its  name.  Among  other  things,  it  pro- 
poses to  establish  telephone  and  telegraph  lines. 
The  other  company  is  the  Edison  Junior  Electric 
Light  and  Power  company  of  New  York  city,  in- 
corporated for  the  purpose  of  "manufacturing,  sell- 
ing, licensing  or  otherwise  dealing  in  electric  or 
storage  batteries  and  electrical  appl.ances,  etc."  The 
capital  subscribed  is  $100,  with  the  privilege  of  in- 
creasing it  to  $500,000  in  all.  The  shares  are  $10 
each,  and  are  held  by  Thomas  A.  Edison,  Jr.,  Val- 
entine Robinson,  H.  C.  Hepburn,  E.  A.  Drake,  C. 
S.  Henry.  R.  M.  Jordan,  J.  G.  Batterson,  Jr.,  and 
F.  J.  Stone,  all  of  New  York  city. 

There  was  much  rejoicing  along  the  Eighth  avenue 
street  railway  on  Friday  night,  the  opening  of  the 
new  electric  line  being  the  occasion  of  it.  The  cele- 
bration was  in  charge  of  the  West  Side  Improve- 
ment association.  Twenty-tive  electric  cars  were 
run  over  the  line,  and  music  and  fireworks  told  the 
citizens  of  that  part  of  the  city  that  rapid  transit 
had  at  last  come.  The  start  was  made  from  Four- 
teenth street  at  8:30  p.  m.  There  were  several  thou- 
sand people  on  hand  to  cheer  when  the  cars  started. 
In  the  first  car  was  a  band,  a  number  of  members  of 
the  Ninth  Regiment,  James  W.  Boyle,  Alderman 
Keahon,  Assemblyman  Maher,  Assistant  District- 
attorney  McClelland,  Coroner  Hart  and  Commis- 
sioner Keller  of  the  Department  of  Charities.  The 
remaining  cars  were  thronged.  The  cars  bore  can- 
vas banners,  among  them  one  with  the  inscription, 
"Congratulations  to  Citizens  of  the  West  Side." 
The  run  downtown  was  also  marked  with  plenty  of 
fireworks  and  music  by  the  band.  At  Seventeenth 
street  the  men  in  the  cars  got  out  and  attended  an 
open-air  meeting. 

It  is  said  that  the  fare  for  electric-cab  service  is 
to  be  reduced  from  50  cents  to  30  cents  a  mile  or 
part  of  a  mile.  It  is  believed  that  in  winter  the  big 
pneumatic  tires  will  have  a  marked  advantage  on 
icy  pavements.  The  new  broughams  will  seat  three 
passengers. 

Mr.  Knudson's  paper  before  the  Institute  on  last 
Wednesday  evening  attracted  much  attention.  Un- 
der the  title  "An  Electrical  Survey  in  the  Borough 
of  Manhattan,"  the  author  discussed  the  prevalence 
of  stray  electric  currents  in  this  city,  as  shown  by 
a  number  of  measurements  of  difference  of  potential 
between  various  metallic  structures,  such  as  elevated- 


railway  pillars,  surface  railways,  buried  pipes,  etc. 
Mr.  Knudson  disclaimed  the  mtention  of  appearing 
as  an  alarmist.  He  thought  the  danger  from  elec- 
trolysis might  become  serious  in  time  if  no  steps 
wre  taken  to  avoid  it.  However,  the  leakage  could 
be  prevented  by  methods  perfectly  well  known.  It 
was  simply  a  question  of  expense. 

Referring  to  the  recent  reduction  in  rates  by 
the  Edison  Electric  Illuminating  company  and  the 
United  Electric  Light  and  Power  company,  co- 
incident with  the  incorporation  of  the  New  York  Gas 
and  Electric  Light,  Heat  and  Power  company,  the 
Tribune  makes  these  observations:  "The  most 
striking  feature  of  the  United  company's  new  sched- 
ule is  that  its  maximum  rate,  which  applies  to  the 
smallest  customers  is  by  one  stroke  reduced  from 
one  cent  per  lamp-hour,  which  has  been  the  rate  for 
years,  to  three-fourths  of  a  cent,  and,  while  the  re- 
duction to  large  customers  is  considerable,  the  pro- 
portionate reduction  in  the  case  of  small  consumers 
is  much  greater.  The  United  company  claims  that 
under  its  new  schedule  it  offers  electric  lighting  at 
lower  rates  than  it  can  be  obtained  in  any  other  city 
of  the  United  States  or  any  other  country.  It  will 
now  be  interesting  to  observe  the  action  of  the  Edi- 
son company  and  of  the  new,  mysterious  electric- 
lighting  enterprise  recently  incorporated  at  Albany 
with  a  nominal  capital  of  $25,000,000.  In  any  event, 
it  seems  certain  that  as  the  result  of  the  pending 
competition,  the  people  of  New  York  are  sure  to 
receive  their  electric  lighting  at  a  much  lower  rate 
than  heretofore.  As  to  the  effect  on  the  lighting 
companies  themselves,  opinion  is  divided,  but  many 
of  the  most  intelligent  men  in  the  business  claim 
that  the  present  reduction  in  rates  will  be  a  blessing 
in  disguise,  in  view  of  the  certainty  that  lower  rates 
will  popularize  electric  lighting  and  greatly  extend 
the  operations  of  the  existing  companies."     M.  S. 


PERSONAL. 


C.  S.  Knight,  vice-president  of  the  Fort  Wayne 
Electrical  corporation,  was  in  town  last  week. 

The  London  Daily  Mail  says  that  the  late  Dr. 
John  Hopkinson  left  an  estate  valued  at  over  $350,- 
000. 

City  Electrician  Stern  of  Denver  was  in  Chicago 
on  Saturday  last,  making  a  short  stop  on  an  eastern 
trip. 

Stephen  H.  Goddard,  the  advertising  manager  of 
the  Electrical  Review  of  New  York,  was  in  Chi- 
cago early  in  the  week. 

Announcement  is  made  of  the  wedding  at  Toledo 
last  week  of  N.  Coe  Stewart,  Jr.,  to  Miss  Ruth 
Griffin.  Mr.  Stewart  is  connected  with  the  General 
Electric  company  at  Lynn. 

Channing  T.  Gage,  the  northwestern  agent  of  the 
Washburn  &  Moen  Manufacturing  company,  has 
removed  his  ofSce  from  St.  Paul  to  the  Lumber  Ex- 
change  building,    Minneapolis. 

Charles  Blizard,  the  New  York  representative  of 
the  Electric  Storage  Battery  company,  was  in  Chi- 
cago a  couple  of  days  last  week  escorting  a  friend 
who  desired  to  inspect  the  large  battery  plants  in 
this  city. 

Clarence  G.  Davenport,  formerly  expert  and 
agent  of  the  General  Electric  company  at  New  York, 
ivho  went  to  Porto  Rico  with  the  First  Regiment 
Engineers,  U.  S.  V.,  died  of  typhoid  fever  at  Ponce 
on  October  26ch.  He  had  been  an  associate  mem- 
ber of  the  American  Institute  of  Elecirjcal  Engi- 
neers since   November  21,   1894. 

Those  who  made  the  last  midsummer  Northwest- 
ern electrical  convention  trip  on  the  steamer  North- 
west will  be  shocked  to  learn  of  the  death  in  St. 
.Paul  of  Mrs.  Patrick  H.  Scanlan,  wife  of  the  trav- 
eling passenger  agent  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  company,  who  had  been  dele- 
gated to  accompany  the  association  during  this 
memorable  trip.  Mr.  and  Mrs.  Scanlan  made  many 
friends  among  the  electrical  people  of  the  Northwest. 

Cards  are  out  for  the  marriage  of  Arthur  Clifton 
Garrison  and  Miss  Frances  Billingsley  of  St.  Louis. 
Mr.  Garrison  is  secretary  of  the  Columbia  Incandes- 
cent Lamp  company,  and  he  has  been  so  busily  en- 
gaged in  conducting  the  affairs  of  that  prosperous 
concern  that  none  of  his  friends  realized  he  con- 
templated an  event  of  so  great  moment  as  that  which 
he  now  announces.  However,  they  unite  in  extend- 
ing him  their  congratulations,  and  the  best  they 
can  wish  him  is  that  he  may  enjoy  all  the  prosperity 
and   happiness   that  he  deserves. 

Mr.  John  Lundie  has  removed  from  Chicago  to 
New  York  to  act  as  consulting  electrical  engineer 
for  the  Brooklyn  Elevated  Railroad  company,  and 
he  is  now  preparing  the  preliminary  plans  for  chang- 
ing the  motive  power  of  the  Fifth  and  Lexington 
avenue  lines  in  Brooklyn  from  steam  to  electricity. 
Mr.  Lundie  is  a  graduate  of  the  University  of  Edin- 
burgh. In  Chicago  his  work  for  the  Illinois  Cen- 
tral Railroad  company,  in  considering  the  problem 
of  the  substitution  of  electrical  power  for  steam 
on  the  suburban  trains  attracted  much  attention. 

Queen  Victoria  has  conferred  upon  Lord  Tweed- 
dale  the  decoration  known  as  the  Ribbon  of  the 
Thistle.  Since  his  lordship  quitted  political  life,  in 
1878,  he  has  been  deeply  and  actively  engaged  in 
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the  management  of  telegraph  companies,  and  he 
succeeded  the  late  Sir  John  Pender  in  the  chairmaii- 
ship  of  those  which  are  known  as  the  "Eastern" 
group.  He  was  one  of  the  first  directors  of  the  cable 
from  Malta  to  Alexandria,  which  was  the  nucleus 
of  the  vast  and  complicated  system  that  connects 
London  with  the  Far  East  to-day.  Indeed,  he  is 
the  only  surviving  director  of  all  the  original  Pender 
companies.  _^___ 

LITIGATION. 

Philip  Stump,  an  employe  of  the  Western  Union 
Telegraph  company,  has  filed  a  suit  in  United 
States  court  at  Toledo,  asking  for  $10,000  damages 
from  the  company  for  personal  injuries.  He  says 
he  was  ordered  by  one  of  the  foremen  to  climb  a 
certain  pole  and  remove  some  wires,  and,  while 
so  doing,  the  pole  broke  off  near  the  bottom,  throw- 
ing him  to  the  ground  and  permanently  injuring 
him. 

A  dispatch  from  Dubuque,  la.,  dated  October 
28th,  says  that  Judge  Shiras  of  the  Federal  Court, 
in  the  suit  of  the  Old  Colony  Trust  co.npany  of 
Boston  against  the  Dubuque  Light  and  Traction 
company,  has  decided  in  favor  of  Doare  &  Co., 
former  owners  pi  the  Eighth  street  railway,  holding 
that  the  latter  is  entitled  to  revision  of  contract  by 
which  the  line  was  sold  to  the  traction  company. 
The  suit  was  one  of  several  involving  property 
said  to  be  valued  at  half  a  million. 

A  jury  in  the  Circuit  Court  at  Kansas  City  has 
decided  that  the  Western  Union  Telegraph  com- 
pany cannot  libel  a  person.  W.  J.  Meeker,  who 
lives  at  Caney,  Kan.,  numbers  among  his  ac- 
quaintances J.  W.  Jordan,  who  lives  at  Cross,  O.  T. 
One  day  Meeker  received  the  following  telegram 
from  Jordan:  "Your  sweet  lies  give  you  the  ad- 
vantage of  me,  use  it  if  you  like  and  l.-arn  who 
you  are  robbing.  Pay  your  own  ipessages." 
Meeker  went  to  Kansas  City  and  filed  a  suit  against 
the  Western  Union  Telegraph  company  for  $2,000, 
claiming  he  had  been  held  up  to  public  shame, 
obloquy  and  disgrace  by  the  company  accepting 
the  message  for  transmission.  He  asked  that  he 
be  given  $1,000  for  the  damage  to  his  reputation 
and  another  $i,coo  to  punish  the  company  for  send- 
ing any  such  message  over  its  wires.  The  jury 
found  for  the  telegraph  company. 


ELECTRIC  LIGHTING. 

The  Decatur,  111.,  Light  company  is  figuring  on 
building  and  operating  an  electric-lighting  plant  at 
Litchfield. 

Sherman,  N.  Y..  is  to  have  electric  lights.  The 
King  company  of  Corry,  Pa.,  has  the  contract  for 
the  plant,  and  work  wiU  begin  at  once,  the  $24,000 
of  stock  having  been  subscribed  for. 

At  a  meeting  of  the  officers  of  the  Merrill,  Wis., 
Railway  and  Lighting  company  on  October  25th 
it  was  decided  to  rebuild  the  electric-lighting  plant 
on  a  larger  and  more  complete  scale  than  ever. 

Current  for  incandescent-lighting  circuits  in  Ham- 
ilton, Ont.,  is  furnished  from  the  plant  of  the  Cat- 
aract Power  company  at  DeCew's  Falls.  The  serv- 
ice is  said  to  be  an  improvement  on  the  old  order, 
as  the  regulation  is  much  better.  Current  will  soon 
be  furnished  for  arc  lighting  from  the  same  plant. 

The  Utah  Power  company  has  agreed  to  furnish 
Salt  Lake  City  electric  lights  of  the  value  of  $1,000 
yearly  for  the  ne.xt  23  years  by  way  of  compensa- 
tion for  its  franchise.  The  company  is  to  light  ihe 
city  jail,  the  stable  and  supply  house  of  the  water- 
works department  and  maintain  10  2,000  candle 
power  arc  lights  wherever  the  city  may  direct. 

The  overhead  festoon  lighting  on  State  street, 
Chicago,  from  Randolph  to  \  an  Buren  streets,  n  hich 
was  such  a  conspicuous  feature  of  the  Peace  Jubi.ee 
decorations,  as  described  in  the  Western  Electrician 
last  week,  will  be  condnued  during  the  month  of 
November.  The  Chicago  Edison  company  will  sup- 
ply the  current,  the  expense  being  defrayed  by  mer- 
chants and  street-railway  companies  interested  in 
the  display. 

The  repealing  ordinance  taking  away  from  the 
Edison  Electric  company  the  authority  to  light  the 
Seventh,  Eighth  and  Ninth  Districts  of  Cincinnati 
was  passed  by  the  Board  of  Legislation  on  October 
24th,  This  action  was  taken  upon  the  ground  that 
under  its  contract  the  Edison  company  should  have 
lighted  these  districts  long  ago.  and  that  failure 
to  live  up  to  the  agreement  justified  the  board  in  its 
action.  The  board  is  also  considering  the  advisabil- 
ity of  holding  the  company  to  the  terms  of  its  con- 
tract in  the  matter  of  candle  power  furnished. 

The  extensive  electric-light  and  ice  plant  of  the 
Edwardsville,  111.,  Electric  Lght  and  Power  com- 
pany was  totally  destroyed  by  fire  on  October  24th. 
Employes  attempted  to  secure  the  books,  but  explo- 
sions drove  them  off.  The  fire  is  supposed  to  be  due 
to  spontaneous  combustion  or  the  explosion  of  an 
ammonia  tank.  The  company  supplied  the  city  with 
light,  and  operated  80  arc  and  2,500  incandescent 
lamps.  It  also  manufactured  ice,  the  plant  having 
a  capacity  of  18  tons  daily.  The  corporat'on  is  com- 
posed of  St.  Louis  capitalists.  The  following-named 
gentlemen  compose  the  board  of  directors:  Henry 
Wiebusch,  Sr.,  Frederick  Gut,  C.  H.  Fischer,  G.  H. 


Wetteran  and  Charles  A.  Vallette.  A  lo-year  fran- 
chise was  granted  the  company  in  1892.  A  modern 
electric  plant  had  been  installed,  which  was  de- 
signed to  meet  the  requirements  of  a  reasonable 
growth  in  the  city,  and  it  had  been  enlarged  from 
tune  to  time.  The  ice  plant  was  added  two  years 
ago.  The  company's  loss  will  reach  $30,000,  with 
insurance  of  $16,000.  The  plant  will  be  rebuilt. 
As  the  company  has  an  exclusive  franchise,  the 
city  will  be  without  light  until  a  new  plant  is  in- 
stalled. 

The  troubles  of  Geneva,  N.  Y.,  over  lighting  mat- 
ters are  apparently  far  from  ended,  as  Mayor  Her- 
endeen  has  vetoed  the  second  contract  approved 
by  the  council.  When  Geneva  became  a  city  last 
January,  the  first  thing  the  aldermen  did  was  to  take 
up  the  lighting  question,  with  the  intention  of  hav- 
ing the  question  settled  and  contracts  executed  by 
May  1st,  when  the  contract  then  in  force  would 
expire.  But  the  aldermen  could  not  agree  on  the 
kind  of  light  they  wanted  by  that  date.  Some  weeks 
ago  they  reached  an  agreement  and  drew  up  a  con- 
tract for  five  years.  This  was  vetoed  by  the  mayor, 
who  also  filed  an  opinion  by  the  city  attorney  that 
the  city  <:ould  not  make  a  contract  for  more  than 
one  year.  The  second  contract  proposed  by  the 
aldermen  was  for  a  period  of  five  years,  and  this 
the  mayor  has  vetoed.  His  objections  are:  That 
the  electric-light  company  does  not  agree  to  furnish 
the  2,000  candle  power  lights  formerly  agreed  upon; 
that  the  contract  does  not  require  the  3,500  hours  of 
lighting,  before  offered;  that  a  valuable  franchise  is 
given  away  contrary  to  law,  and  one  which  others 
are  willing  to  pay  for;  that  the  city  cannot  enter 
into  a  contract  for  a  longer  time  than  one  year. 


ELECTRIC  RAILWAYS. 

There  is  talk  of  a  stock  company  being  formed 
to  build  an  electric  road  from  Dansville  to  Mount 
Morris,  N.  Y.,  and  then  to  Geneseo  and  Conesus 
Lake. 

President  Calkins  of  the  City  Council,  who  is 
acting  mayor  of  Kenosha,  Wis.,  has  vetoed  the  ordi- 
nance pased  October  24th  granting  the  Milwaukee, 
Racine  and  Kenosha  Electric  Railway  company  a 
franchise  to  construct  its  road  through  the  city  of 
Kenosha. 

The  property  owners  along  the  "Old  Fort  Route," 
between  Lewiston  and  Youngstown,  N.  Y.,  have 
commenced  improvements  along  the  line.  Many 
of  the  property  owners  are  stockholders  in  the  road. 
Henry  C.  Howai'd  has  started  the  moA'ement  by 
laying  out  a  little  park.     He  is  a  banker. 

The  Niagara  Falls  and  Suspension  Bridge  Street 
Railway  company  has  announced  its  intention  to 
lay  g4-pound  rails  on  Second  street  in  Niagara  Falls 
next  spring,  and  has  asked  that  the  paving  be  de- 
laved  until  then.  Over  this  section  of  the  road 
the  Gorge  cars  are  also  run  but  the  improvements 
may  pro\'e  the  first  step  of  preparation  for  heavy 
travel  through  the  city  over  a  belt-line  route  across 
the  bridge  to  be  built  at  Lewiston. 

The  City  Council  of  Cleveland  recently  passed 
ordinances  imposing  four-cent  fare  on  the  "Big  and 
Little  Consolidated"  railway  systems.  Both  com- 
panies began  suit  in  the  United  States  Circuit  Court, 
asking  for  an  injunction  preventing  the  city  from 
carrying  the  ordinances  into  effect.  The  ground 
taken  by  the  companies  is  that  the  action  of  the 
City  Council  amounts  to  an  attempt  to  arbitrarily 
seize  private  property.  A  temporary  restraining 
order  was  issued,  good  until  December  ist,  when 
the  case  will  be  heard 

There  is  a  serious  street-railway  strike  in  Lon- 
don, Ont.  The  men  ask  that  their  wages  be  in- 
creased from  13  to  15  cents  an  hour,  buv  their  re- 
quest was  refused  by  the  London  Street  Railway 
company,  which  also  refused  to  recognize  their 
union.  French-Canadians  were  brought  from  Mont- 
real to  replace  the  strikers,  but  the  trolley  wires 
were  cut  and  obstructions  were  placed  on  the  tracks 
and  the  cars  .ould  not  be  moved.  It  is  feared 
that  there  will  be  bloodshed.  H.  A.  Everett,  the 
well-known  street-railway  magnate,  is  president  of 
the  London  company,  which  operates  o>er  about 
30  miles  of  track. 

A  test  of  a  new  closed-conduit  system  was  made 
at  Leeds,  England,  recently.  The  car  can  be  fitted 
to  run  either  over  conduits  or  under  overhead  wires, 
so  that  overhead  wires  can  be  used  in  less  crowded 
districts  and  conduits  in  central  thoroughfares.  In- 
stead of  a  continuous  groove  along  the  line,  there 
is  nothing  to  be  seen  but  a  series  of  iron  plates,  each 
about  three  feet  long  and  one  foot  broad,  and  placed 
between  the  rails  at  intervals  of  about  18  feet.  This 
plate  is  really  the  upper  side  of  an  underground  box. 
On  a  level  with  the  plate  are  the  heads  of  two  pegs, 
one  for  each  direction  in  which  the  car  travels.  As 
the  vehicle  passes  over  the  plate  one  of  the  pegs  is 
magnetically  drawn  about  four  inches  above  the 
surface,  and  conveys  the  current  to  the  motor.  The 
distance  between  the  plates  is  practically  the  length 
of  the  car,  so  that  only  one  peg  is  elevated  at  a  time. 

H.  E.  Woodford  of  Niagara  Falls  has  won  his 
famous  damage  suit  against  the  Niagara  Falls  and 
Lew-iston  Railway  company.  The  plaintiff  owns  a 
flour  mill  at  the  edge  of  the  high  bank,  close  to 
the  lower  steel  arch  bridge.     The  mill  is  operated 


by  water  power  supplied  by  a  wheel  at  the  water's 
edge.  It  was  claimed  ihat  the  building  of  the  Gorge 
road  seriously  interfered  with  the  operation  of  the 
mill.  Action  was  brought  to  have  the  power  plant 
and  vicmiiy  restored  to  its  original  condition,  while 
another  suit  was  for  damages  sustained  by  reason 
of  the  loss  of  power.  The  case  was  given  to  a  ref- 
eree, who  finds  that  the  company  should  restore  the 
land  in  the  vicinity  and  any  power  development 
they  have  interfered  with  within  three  months. 
Failing  to  do  this,  the  company  should  pay  Mr. 
Woodiord  $15,000  damages  for  the  power  and  dam- 
ages of  $2,167  for  temporary  loss  of  power. 

The  village  of  Kenilworth  has  again  refused  to 
grant  a  right-of-w-ay  to  the  Bluff  City  Electric  Rail- 
way company,  now  the  Cnicago  and  MilwauKee 
Electric  company.  The  sircet-raiUvay  company 
asked  for  the  use  of  the  unopened  street  east  of  and 
bordering  the  iNorihwestern  tracks,  in  addition  to 
the  "other  privileges  necessary  to  the  succesful  op- 
eration of  its  lines.  The  trustees  insist  that  the 
tracks  shall  be  placed  west  of  the  Northw^esiern 
tracks,  and  have  held  out  for  over  a  year,  although 
every  other  suburb  along  the  North  Shore,  between 
Chicago  and  VVaukegan,  has  granted  the  franchise. 
During  the  last  few  days  the  construction  engineers 
of  the  road  have  been  over  the  ground  between 
Highland  Park,  the  present  southern  terminus  of 
the  road,  and  Evanston.  The  general  survey  of  the 
territory  has  been  for  the  purpose  of  ascertaining 
the  feasibility  of  connecting  with  the  Chicago,  Mil- 
waukee and  St.  Paul  suburban  branch  at  VVilmette. 
It  is  generally  understood  that  the  road  is  to  connect 
with  the  electric  line  at  North  Evanston,  but  re- 
cently one  of  the  long  cars  of  the  Bluff  City  line 
was  run  over  the  Noith  Shore  electric,  from  Edge-  M 
w-ater  to  North  Evanston,  and  it  was  found  that  I 
the  short  curves  could  be  made  only  with  consid- 
erable  difficulty.  The  Bluff  City  line  must  be  in 
operation  between  Evanston  and  Waukegan  before 
next  July. 


POWER  TRANSMISSION. 

The  Seattle,  Wash.,  Post*  Intelligencer  says  that 
the  Snoqualmie  Falls  Power  company  is  preparing 
to  erect  poles  in  that  city. 

Dr.  M.  J.  Ricoff  of  London,  England,  who  is  at 
tjie  head  of  a  syndicate,  passed  a  few  days  recently 
in  Colorado,  for  the  purpose  of  examining  Lake 
Park  reservoir  site,  seven  miles  from  LeadviUe.  His 
company  proposes  to  erect  an  electric-power  plant 
for  the  purpose  of  furnishing  power  to  the  mines 
and  smelters  of  the  LeadviUe  camp.  Dr.  Ricoff's 
principal  object  was  to  get  the  promise  of  a  number 
of  leading  mine  managers  and  smelter  men  to  use 
the  power  in  case  the  plant  is  installed. 


TELEGRAPH. 


At  a  meeting  in  London,  last  week,  of  the  Eastern 
Extension  Telegraph  company,  the  Marquis  of 
Tweeddale,  the  chairman,  said  that  the  company's 
claim  against  the  United  States  for  cutting  the  Ma- 
nila cable  had  not  yet  been  admitted.  The  occupa.ion 
of  the  Philippine  Islands  by  the  American  forces,  he 
said,  had  given  a  great  impetus  to  the  project  of 
building  a  Pacific  cable,  but,  he  added,  nothing  def- 
inite has  yet  been  arranged. 


ELECTRICAL  SECURITIES. 

New  England  Telephone  and  Telegraph  com- 
pany has  declared  a  dividend  of  $1.50  per  share. 

The  American  District  Telegraph  company  has 
declared  a  dividend  of  one  per  cent.,  payable  Novem- 
ber isth. 

The  Hudson  River  Telephone  company  is  re- 
ported to  have  earned  $100,000  net  in  nine  months 
of  the  present  year. 

The  Erie  Telegraph  and  Telephone  cottipany  has 
declared  a  quarterly  dividend  of  one  per  cent.,  pay- 
able November  21st. 

The  Saint  Anne  Light  and  Water  company,  St. 
Anne,  111.,  has  certified  to  an  increase  in  capital 
stock  from  $15,000  to  $20,000. 

The  dividend  rate  on  stock  of  the  Metropolitan 
Street  Railway  company  of  Kansas  City  has  been 
increased  from  one-half  to  one  per  cent,  quarterly, 
beginning  November  1st. 

The  gross  earnings  of  the  Brooklyn  Rapid  Transit 
company  for  the  year  ended  September  3o;h  were 
$5,912,891,  net  earnings  $2,195,270,  gross  income 
.$2,438,151,  surplus  $368,220. 

The  Des  Momes  Edison  Electric  Light  company 
has  increased  its  capital  stock  to  $450,000.  Plans 
are  formed  for  the  improvement  of  the  company's 
water  power  plant,  a  new  building  being  now  in 
process  of  construction. 

The  Newport  News  and  Old  Point  Railroad  and 
Electric  company  has  purchased  the  Newport  News, 
Hampton  and  Old  Point  Electric  Railway  company, 
giving  a  mortgage  to  secure  $9(X),oco  five  per  cent, 
gold  bonds  to  the  Maryland  Trust  company. 

The  proposed  $3.000,0(X)  increase  of  stock  of  the 
New   York  and   New  Jersey   Telephone   company. 
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wliich  is  to  be  used  for  extensions  of  the  system, 
is  to  be  offered  to  the  stockholders  at  par. 

The  following  figures  are  presented  in  the  report 
of  the  Metropolitan  Street  Railway  company  of  New 
York  for  the  quarter  ended  September  30th:  Gross 
earnings  $2,907,562,  operating  expenses  $1,466,641, 
net  earnings  $1,440,921,  other  income  $181,737,  total 
$1,622,658;  interest,  taxes,  etc.,  $1,070,849;  surplus 
$551,809.  It  is  gratifying  to  note  that  although  the 
expenses  were  considerably  higher  than  the  last 
year,  the  net  earnings  showed  improvement,  and  in 
other  respects  the  report  is  entirely  salisfactory. 

The  Long  Island  Electric  Railroad  company's  re- 
port for  the  quarter  ended  September  30th  contained 
the  following  facts:  Gross  earnings,  $34,199;  oper- 
ating expenses,  $18,566;  net  earnings,  $15,633;  other 
income,  $1,743;  total  income,  $17,376;  fixed  charges, 
$10,393;  net  income,  $6,983.  The  general  balance 
sheet  shows  cash  on  hand  $591  and  profit-and-Ioss 
surplus  $6,989.  By  comparison  with  the  correspond- 
ing quarter  of  last  year  an  improvement  in  gross  re- 
ceipts is  noted,  but  this  is  offset  by  the  increase  in 
operating  expenses  and  fixed  charges.  leaving  the 
net  income  $852  less  than  last  year  for  the  same 
period. 


NEW  INCORPORATIONS. 

The  Foos  Manufacturing  company  of  Springfield, 
Ohio,  has  been  authorized  to  increase  its  capital 
from   $30,000   to   $75,000. 

The  Sands  Electric  company  of  Cleveland  has 
been  incorporated,  with  $10,000  capital,  to  manu- 
facture all  kinds  of  electrical  appliances.  The  in- 
corporators are  L.  Sands,  Edward  Velhagen,  F.  B. 
Skeels,  C.  R.  Hunt  and  O.  A.  Bejck. 

Articles  of  incorporation  of  the  Fort  Smith  (Ark.) 
Traction,  Light  and  Power  company  have  been 
filed  by  Alfred  N.  Sicard,  Ella  E.  Sicard.  Richard 
C.  Kern,  Charles  H.  Smith,  J.  E.  Foster,  Joseph  M. 
Hill  and  James  Brizzolara.  The  capital  stock  is 
$200,000,  of  which  $100,000  has  been  subscribed  and 
paid  up. 

The  Dundas,  Ont.,  Electric  company  has  been 
incorporated,  with  a  capital  stock  of  $40,000,  for 
supplying  steam,  heat,  electricity  or  natural  gas  for 
heat,  light  and  power.  The  company  includes 
George  Hamilton  Harper,  Richard  Todd  Wilson, 
James  John  Grafton.  Emilie  Beatrice  Harper  and 
John  Bertram  of  Dundas. 

The  Tona\vanda  Cataract  Power  company  has 
been  incorporated  to  furnish  electricity  or  other 
power,  with  headquarters  at  North  Tonawanda,  N. 
Y.  The  capital  is  placed  at  $100,000  and  'the  di- 
rectors are  Ed.  D.  Adams,  Francis  Lynde  Stetson, 

E.  A.  Wickes,  W.  B.  Rankine,    Charles  A.  Sweet, 
Lincoln  A.  Groat,  Delancy  Rankine. 

The  South  McAlester  Electric  Light  company 
has  filed  articles  of  incorporation  with  the  secretary 
of  state  at  Little  Rock,  Ark.  The  incorporators  are 
A.  C.  Graham,  J.  T.  Miller,  W.  J.  Wade,  Joseph  R. 
Foltz  and  W.  P.  Andrews  of  Fort  Smith,  where  the 
office  of  ihe  company  will  be  located.  The  capital 
stock  is  $25,000,  of  which  $5,000  is  paid  up. 

The  International  Facsimilegraph  company  of 
Cleveland  was  incorporated  on  October  2Sth  by  Dr. 
William  P.  Dunlarry,  Thomas  Mills,  H.  F.  Fulton, 
Alex  S.  Taylor  and  William  F.  Dettelbach,  to  man- 
ufacture electric  telegraph  devices  for  the  transmis- 
sion of  art  pictures,  sketches,  photo-engraving  plates, 
autographs  and  autographic  work. 

The  Rochester  Electric  Service  company  has  been 
incorporated  with  a  capital  of  $1,000.  Its  objects 
are  stated  to  be  the  manufacture  and  use  of  electricity 
for  light,  heat  and  power  in  lighting  streets,  av- 
enues, public  parks  and  places  in  the  city  of  Roches- 
ter.  N.  Y.     The  directors  are  John  W.   Cook,  Jr.. 

F.  Fish,  Miner  S.  Horton  and  G.  B.  Newman. 


MISCELLANEOUS. 


An  ordinance  has  been  passed  by  the  Grand  Rap- 
ids. Mich.,  Council  granting  a  30-year  franchise  to 
Alfred  C.  Sekell  to  operate  an  electric-light,  heat 
and  power  plant  in  that  city. 

Sealed  proposals  will  be  received  at  the  office  of 
the  city  electrician  of  Chicago  in  the  City  Hall,  until 
II  a.  m.,  November  9th,  for  furnishing  repairs  on 
arc  lamps  for  the  Department  of  Electricity,  ac- 
cording to  specifications  on  file  in  the  office. 

The  recently  organized  Kalamazoo  Valley  Electric 
company  has  begun  the  construction  of  a  dam  in 
the  Kalamazoo  River,  near  Allegan,  Mich.,  at  a 
cost  of  $125,000,  to  develop  13.5CO  horse  power.  The 
current  will  be  distributed  to  the  nearby  towns  for 
lighting  and  power  purposes. 

By  the  efforts  of  Mr.  Peck,  the  United  States  com- 
missioner at  Paris,  the  space  allotted  to  this  country 
at  the  Paris  Exposition  has  been  increased  to  210,- 
000  square  feet.  Of  this  space  59,000  square  feet 
have  been  set  aside  for  the  American  exhibits,  classi- 
fied  as   "general  machinery   and   electricity." 

General  Wilson  estimates  that  the  sum  of  $4,917,- 
500  will  be  necessary  for  the  work  of  fortification 
and  defense  for  the  fiscal  year  of  1899-1900,  of  which 
$100,000  will  be  expended  for  torpedoes  for  harbor 
defense,  for  the  purchase  of  submarine  mines  and  nec- 
essary appliances  to  operate  them,  closing  the  chan- 


nels leading  to  the  principal  seaports;  for  needful 
casemates,  cable  galleries,  etc.,  to  render  it  possible 
tc  operate  submarine  mines,  and  for  continuing  tor- 
pedo e.Kperiments. 

An  electrical  canceling  machine  is  being  intro- 
duced into  the  postoffice  at  Youngstown,  O.  The 
apparatus  is  run  by  an  electric  motor  and  is  capable 
of  cancelling  360  letters  per  minute.  The  machine 
is  furnished  with  changeable  type  and  a  self-inking 
roller,  and  is  fed  somewhat  after  the  style  of  a  print- 
ing press,  although  less  pains  are  required  in  getting 
the  letters  in  straight.  The  mail  matter  is  dropped 
into  a  trough  at  the  bottom  of  which  is  a  belt  which 
carries  the  letters  to  the  printing  part  of  the  machine, 
where  the  postmark,  date  and  name  of  the  city  are 
printed  on  the  letter.  After  the  letter  is  marked 
it  is  carried  by  a  continuous  belt  to  a  trough-like 
box,  where  the  letters  are  delivered  in  the  same 
manner  as  newspapers  from  a  perfecting  press.. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals  until  No- 
vember 15th  for  furnishing  the  navy  yard  at  Ports- 
mouth. N.  H.,  a  quantity  of  electrical  apparatus, 
including  two  1,000-ampere,  single-pole,  double- 
throw  machine  switches;  one  1,000-ampere  Weston 
illuminated-dial  ammeter;  one  150-voIt  Weston  il- 
luminated-dial  voltmeter;  one  ground  detector 
switch,  one  three-point  voltmeter  switch,  two  500- 
ampere,  double-pole,  double-throw  feeder  switches; 
two  300-ampere,  double-pole,  double-throw  feeder 
switches;  four  200-ampere,  double-pole,  double- 
throw  feeder  switches;  one  double-pole  lightning 
arrester,  one  steam  engine,  to  be  of  sufficient  size 
to  drive  on  direct-connected  lOO-kilowatt  gener- 
ator, at  a  speed  of  250  revolutions  per  minute  and 
to  supply  and  install  on  the  extended  plate  of  the 
engine  one  loo-kilowatt  dynamo.  The  dynamo  is 
to  be  of  the  multipolar  type  and  compound  wound, 
operating  at  115  volts.  One  40  horse  power  mo- 
tor, two  25  horse  power  motors,  one  15  horse  power 
motor  and  one  five  horse  power  motor  are  also 
needed.  Prospective  bidders  can  obtain  detailed 
specifications,  blank  forms  of  proposals  and  other 
information  upon  application  to  the  paymaster-gen- 
eral of  the  Na\'y,  Washington,  D.  C,  or  to  the 
navy  yard  at  Portsmouth. 


and  Louis  Stern  of  New  York  were  appointed  tem- 
porary receivers  of  the  property  of  the  company  to 
complete  the  contracts  in  process  of  execution.  The 
receivers  were  required  to  give  a  bond  for  $100,000. 
The  business  of  the  company  was  an  old  one,  as 
from  the  original  shops  the  first  horse  car  built  in 
the  United  States  was  turned  out  in  1831.  A  New 
York  financial  paper  says  that  the  assets  are  placed 
at  $1,175,776,  and  the  liabilities  $788,782. 


TRADE  NEWS. 


The  American  Electric  Telephone  company  of 
Chicago  was  awarded  one  of  the  highest  two  awards 
or  medals  for  telephone  apparatus  at  the  Omaha 
Exposition. 

The  Charles  E.  Gregory  company  of  58-62  South 
Clinton  street,  Chicago,  has  purchased  the  assets, 
stock  and  good-will  of  the  defunct  Electrical  Ex- 
change  for  $3,723. 

The  Stromberg-Carlson  Telephone  Manufactur- 
ing company  announces  a  constantly  increasing  de- 
mand for  its  divided-circuit  toll-line  apparatus  for 
central  checking  system,  for  replacing  lines  where 
the  regular  series  or  bridged  instruments  had  for- 
merly been  adopted,  as  well  as  for  new  work. 

The  Helios  Electric  company  of  Philadelphia, 
through  the  Anchor  Electric  company,  its  Boston 
agent,  has  received  a  large  order  from  Jordan,  Ma'sh 
&  Co.  ofBoston.  It  was  only  after  protracted  and 
severe  tests  of  prominent  lamps  on  the  market  that 
the  order  was  finally  awarded  to  the  Helios  com- 
pany. Large  orders  have  also  been  received  from 
abroad,  taxing  the  facilities  of  the  factory  to  the 
utmost. 

The  Leather  Preserver  Manufacturing  corpora- 
tion of  Chicago  makes  a  proposition  which  is  of 
special  interest  to  belt  users.  The  corporation  guar- 
antees to  put  in  first-class  condition  belts  that  are 
oil-soaked,  dirty  or  in  such  condition  that  they  slip 
on  pulleys.  The  company  requests  belt  users  to 
send  such  belts,  and  if  the  figure  quoted  for  putting 
them  in  condition  is  not  satisfactory  the  company 
will  return  the  belts  by  freight,  prepaid.  The  Leather 
corporation  also  requests  those  who  have  old  belts 
to  sell  to  send  them  in,  and  it  will  make  an  offer 
for  them;  if  the  offer  is  not  satisfactory  the  corpora- 
tion will  return  them,  prepaid.  The  concern  is  also 
willing  to  furnish  any  information  about  belting. 

The  Mutual  Electric  company  of  1218  Marquette 
building,  Chicago,  which  does  construction  work, 
is  wiring  the  new  Garrett  building  at  Lake  and 
Market  streets  for  2,000  lights  and  200  horse  power 
in  motors.  The  company  is  also  building  the 
switchboard.  Iron  conduit  is  used  throughout. 
Current  is  to  be  supplied  by  a  plant  on  the  premises 
consisting  of  three  engine-dynamos  of  300  kilo- 
watts, total  capacity,  connected  by  the  Arnold  sys- 
tem. The  units  are  composed  of  Ball  ens^ines  and 
Western  Electric  dynamos.  The  Mutual  Electric 
company  is  also  wiring  the  new  Chicago.  Burling- 
ton and  Quincy  passenger  station  at  Quincy,  III., 
and  the  Great  Western  car  shops  at  Oelwein,  la. 
The  latter  will  have  a  400  horse  power  plant  for 
power,  arc  and  incandescent  lighting. 

A  majority  of  the  directors  of  the  John  Stephen- 
son company  of  New  York,  a  car-building  corpora- 
tion, having  applied  to  the  Supreme  Court  for  a  vol- 
untary dissolution  of  the  corporation.  Justice  Cohen, 
on  October  24th,  appointed  James  M.  Varnum  of 
New  York  as  referee  for  the  purpose,  and  December 
6,  1898.  as  the  date  of  the  hearing.  Pending  the 
application,  Albert  A.  Wilcox  of  Paterson,   N.   J., 


BUSINESS. 


The  Western  Electric  company  has  in  stock  a 
large  and  complete  assortment  of  weatherproof 
sockets  and  receptacles  for  Thomson-Houston, 
Edison  and  Westinghouse  bases.  Orders  for  mate- 
rial of  this  kind  will  receive  prompt  attention. 

The  Buckeye  Electric  company,  through  J.  H. 
Cooke,  its  Chicago  and  western  representative,  re- 
ports a  lively  fusillade  of  orders  for  the  Buckeye 
special  coiled-filament  lamps.  The  "'Buckeye"  is 
known  to  every  user  as  a  lamp  of  continuing  value. 
Catalogues  and  price-lists  are  sent  on  application. 

Within  the  last  few  months  the  Missouri-Edison 
Electric  company  of  St.  Louis,  Mo.,  has  placed 
700  General  Electric  single-globe  enclosed  arc  lamps 
upon  its  alternating-current  circuits.  These  lamps 
are  used  for  interior  illumination  and  are  said  to 
be  giving  very  satisfactory  service.  They  replaced 
18-ampere,   30-volt,   open-arc   alternating  lamps. 

The  Electric  Appliance  company  is  meeting  with 
great  success  in  the  sale  of  its  combination  fuse 
block  and  lightning  arrester  for  telephone  work. 
The  device  seems  to  fill  a  large  demand  for  an  effi- 
cient device  for  protecting  telephone  apparatus,  and 
the  Electric  Appliance  company  has  yet  to  hear  of 
a  single  case  where  it  has  failed  to  operate  in  an 
entirely  satisfactory  manner. 

The  Stow  Manufacturing  company  of  Bingham- 
ton.  N.  Y.,  reports  a  most  excellent  business  for 
the  year  thus  far,  particularly  for  its  combination 
of  flexible  shaft  and  ironclad  electric  motor.  The 
increase  in  its  home  trade  has  been  large,  and  the 
foreign  demand  has  far  exceeded  the  company's  ex- 
pectations. The  Stow  company  has  recently  made 
some  noticeable  improvements  in  its  ironclad 
motors,  and  believes  that  they  are  not  excelled  by 
any  other  motor  on  the  market  in  efficiency,  sim- 
plicity and  durability. 

The  William  Inglis  Wire  and  Iron  Works,  Detroit, 
Mich.,  have  placed  on  the  market  an  incandescent- 
lamp  guard,  which  it  claims  to  be  the  most  con- 
venient, firmest  and  best.  It  is  called  the  "Improved 
Perfection"  incandescent-lamp  guard,  which  opens 
so  that  the  lamp  can  be  handled  without  detaching 
the  guard  from  the  socket.  The  company  has  been 
in  the  business  for  some  years  and  has  met  with 
considerable  success.  A  circular  giving  full  infor- 
mation regarding  the  lamp  guard  will  be  cheerfully 
mailed  to  any  interested  person,  on  request. 

The  Chicago  Fuse  Wire  and  Manufacturing  corn- 
pany.  Chicago,  reports  that  it  is  doing  a  larger  busi- 
ness than  ever  before  and  that  orders  are  coming 
in  with  increasing  rapidity.  As  is  well  known,  this 
company  manufactures  fuses  for  ceiling  rosettes, 
branch  blocks.  Thomson-Houston  railway  fuses  and 
like  specialties,  w-hich  have  made  the  companv  known 
all  over  the  country.  W.  R.  Goodman,  the  ener- 
getic manager  of  the  company,  has  recently  se- 
cured some  large  orders,  and  the  prospects  for  a 
large  fall  and  winter  trade  are  exceptionally  good. 

The  Warren  alternating-current  apparatus  man- 
ufactured in  Sandusky  Ohio,  being  of  the  inductor 
tj'pe  and  constructed  on  the  latest  and  inost  im- 
proved lines  known  in  dynamo  designing,  has 
gained  its  high  reputation  upon  its  merits.  Among 
these,  as  claimed,  are  absolutely  pe'^fect  electrica'  and 
mechanical  construction  and  workmanship,  highest 
e'fficiency,  close  regulation,  no  continual  expense  for 
repairs,  cool,  steady  and  noiseless  ^unni"g.  and  ^ast. 
hut  not  least,  peculiar  simpl'city.  The  Western  Elec- 
trical Supply  company  of  St.  Louis,  Mo.,  is  the  gen- 
eral sales  agent  for  this  apparatus. 

A  new  company,  the  Diamond  Meter  company 
of  Peoria,  111.,  announces  that  it  has  purchased  all 
of  the  machinery,  stock  and  material  of  the  Dia- 
mond Electric  company,  and  will  continue  the  man- 
ufacture of  the  Scheeffer  wattmeters  and  Scheeffer 
transformers,  with  the  aim  to  retain  the  quality  and 
high  efficiency  heretofore  enjoyed  by  these  goods. 
The  new  company  states  that  it  has  no  connection 
whatever  with  the  Diamond  Electric  company  and  no 
Chicago  office,  hence  all  correspondence  should  be 
addressed  to  Peoria,  111.,  as  it  does  not  get  the  mail 
of  the  Diamond  Electric  company.  Any  orders  re- 
cently sent  them  should  be  repeated  to  the  new  com- 
pany to  receive  proper  attention.  As  far  as  has  been 
decided,  although  no  officers  have  as  yet  been  e'ected, 
the  organization  of  the  Diamond  Meter  company  will 
consist  of  E.  H.  Couch  as  president,  A.  B.  Fink  as 
secretary  and  manager,  W.  H.  Hyle    treasurer.  G. 

A.  Scheeffer  electrical  engineer  and  superintendent, 
thus  practically  effecting  an  entirely  new  organiza- 
tion. Messrs.  Couch  and  Hyle  are  of  the  firm 
Couch  &  Hyle.  hardware  dealers  in  Peoria,  and  A. 

B.  Fink,  secretary,  is  also  a  prominent  Peoria  busi- 
ness man.  Mr.  Scheeffer,  the  electrical  engineer  of 
the  new  organization,  is  well 'known  for  his  high 
scientific  attainments  and  his  skillful  experience  in 
the  development  of  Scheeffer  meters.  With  this  new 
and  satisfactory  organization  and  excellent  financial 
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backing,  aided  by  Mr.  Scheeffer's  experience  in 
technical  matters,  it  is  safe  to  say  that  the  new  com- 
pany's prospects  are  of  the  best. 

The  many  friends  of  the  enterprising  firm  of  Cass 
&  Aaron,  Chicago,  that  has  been  for  the  last  year 
handling  new  and  second-hand  dynamos  and  mo- 
tors and  doing  general  repair  work  in  the  West,  will 
be  interested  to  know  that  the  business  name  has 
been  changed  to  the  Cass  &  Aaron  company.  The 
organization  of  the  new  institution  now  consists  of 


Jacob  Aaron  as  president,  R.  Spaldsbury  treasurer, 
and  Philip  Cass  secretary.  Mr.  Cass  stated  that  it 
had  recently  been  decided  to  form  the  stock  company 
and  that  the  capitalization  was  $10,000.  He  further 
said  that  the  company  really  had  more  business 
than  it  could  well  handle  without  the  increased  capi- 
tal and  that  prospects  were  exceptionally  good.  The 
Cass  &  Aaron  company  besides  doing  a  very  nice 
repair  business  makes  a  specialty  of  handling  sec- 
ond-hand machinery.     In  fact,  this  latter  branch  is 


one  of  the  most  extensive  of  the  company's  busi- 
ness, and  one  which  it  is  fostering  to  the  greatest 
extent.  President  Aaron  under  the  new  organiza- 
tion will  continue  to  take  charge  of  the  mechanical 
work  of  the  institution,  while  Mr.  Spaldsbury  will 
look  after  the  finances.  Mr.  Cass  will  continue 
his  successful  work  of  attending  to  the  outside  in- 
terests of  the  company,  and  it  may  be  said  that  the 
present  success  of  the  institution  is  largely  due  to 
his  skill  in  securing  new  business. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


6i2,8So.  Electric  Contact  Box.  Joseph  N.  Thomas 
and  William  M.  Brown,  Johnstown,  Pa.  Ap- 
plication filed  March  22,   1898. 

A  sealed  vessel  of  insulaiiae  material  contains  the 
switching  mechanism,  an  electrode  is  fixed  inside  the  top 
■with  a  metallic  cap  covering  it.  a  raelallic  sheath  for  the 
top  walls  of  the  vessel,  and  an  electric  conductor  passing 
through  the  top  of  the  vessel  and  secured  to  the  sheath 
and  to  the  cap. 

612,885.  Annunciator.  Oscar  Wiederhold,  Summit, 
N.  J.     Application  filed  October  2,  1897. 

An  annunciator  is  described  comprising  in  its  construc- 
tion a  plurality  of  swinging  armatures  adapted  to  be  acted 
upon  by  a  magnet  poie.  a  dtamagnetic  cap  adapted  to 
cover  the  magnet  pole  and  to  prevent  the  armature  from 
contacting  therewith  and  provided  with  a  plurality  of 
stops  for  limitinR  the  movement  of  the  armatures  m  a  re- 
verse direction. 


613,116. 


612,929.  Insulator  and  Hanger  for  Electric  Rail- 
ways. Willie  C.  Keithly,  San  Francisco,  Cal. 
Application  filed  January  26,  1898. 

An  iusuldfor  and  hanger  for  electric  railways  consists 
of  a  hollow  cap  in  the  form  of  a  frustum  of  a  cone  having 
interior  lugs,  a  correspondingly  shaped  hollow  insulator 
with  exterior  lugs  adapted  to  engasze  those  of  the  cap,  the 
insulator  having  a  less  diameter  than  the  interior  of  the 
cap  and  a  filling  of  insulaiing  compound  surrounding  the 
.  insulator  within  the  channel  thus  formed. 

612,943.  Electric  Furnace.  Louis  Bresson,  Lyons, 
France.    Application  filed  February  8,  1S98. 

This  furnace  h  is  an  oscillating  crucible  with    means  for 
operating  it,  caruon  electrodes  isolated   from  the  body  of 
■  the  furnace  and  projecting   into    the   crucible,  and  means 
for   supporting    the  electrodes,  and    for  raising    their  ex- 
tremities without  changing  the  length  of  the  arc, 

612,977.  Armature  Winding.  Andrew  L.  Riker. 
New  York,  N.  Y.  Original  application  filed 
November  19,  1897.  Divided,  and  this  appli- 
cation filed  April  18,  1898. 

A  coil  for  armnture  windings  is  composed  of  a  number 
of  turns  of  round  wire  forming  a  hexagonal  figure  having 
two  straight  parallel  sides  to  occupy  slots  in  the  armature 
core,  connecting  parts  in  substantially  the  same  plane  as 
the  sides,  and  a  downward  bend  at  each  end  of  the  coil, 
the  latter  being  of  a  thickness  of  two  wires,  across  the 
bend,  and  of  one  wire  elsewhere. 

612,999.  Electric-lamp  Guard.  Herman  M.  Under- 
wood, Chicago,  III.  Application  filed  August 
19,  1897. 

The  essential  features  comprise  a  base  ring  around  the 
lamp,  a  spring  clamp  having  one  end  attached  to  the  base 
ring,  and  the  other  end  adapted  to  yieldingly  receive  the 
bulb  socket  ol  the  lamp,  wires  disposed  10  form  a  two-part 
guard  around  the  mam  outer  portion  of  the  glass  bulb  of 
the  lamp,  and  each  of  such  two  parts  pivoially  attached  to 
the  base  ring,  and  adapted  to  swing  outwardly  in  opposite 
directions  and  to  swing  inwardly  to  form  the  guard. 

613,036.  Telephone-exchange  System.  Charles  S. 
Heilman,    Philadelphia,    Pa.     AppHcation    filed 

November  21,   1896. 

The  signal  mechanism  is  arranged  in  a  branch  of  the 
main  line,  a  movable  coupling  plug  is  arranged  in  another 
branch  of  the  main  line,  and  a  switch  which  is  arranged 
in  the  signal  mechanism  branch,  but  which  is  not  elec- 
trically connected  with  the  plug,  is  operated  to  ooen  the 
signal  mechanism  branch  upon  withdrawing  the  plug  and 
to  close  the  signal  mechanism  branch  upon  returning  the 
plug. 

613,046.  Automatic  Leak  or  Ground  Cut-out.  Wal- 
ter L.  Pratt,  Adams,  N.  Y.  Application  filed 
May  20,  1896. 

An  automatic  leak  cut-out  comprises  a  hinged  arm  car- 
rying loop  connections,  the  arm  being  held  normally  in 
circuit  by  a  fuse  wire  with  a  branch  circuit  to  ground. 
condensers  included  in  the  branch  circuit,  a  magnet  and 
an  armature  adapted  to  fuse  the  fuse  wire  when  the  leak- 
age of  current  has  sufficiently  accumulated  in  the  con- 
densers so  that  a  discharge   to  ground  would  occur. 

613.054.     Electric  Fan.     Daniel  L.  Bates  and  Russell 


Issued  October  s^,  iSgS. 

H.  Bales,  Dayton,  Ohio.     Application  filed  July 
21,  1898. 

There  is  the  combination  with  a  central-motor  support 
of  a  sleeve  or  tubular  support  for  the  armature,  fan  blades 
and  commutator,  the  sleeve  or  armature  support  surround- 
ing the  motor  support  and  providing  a  bearing  for  the 
armature  and  fan  blades  substantially  the  length  of  the 
motor  support,  a  combined  oil  cup  and  fan  blade  support 
attached  10  the  upper  end  of  the  sleeve,  and  a  stationary 
oil  cup  at  the  lower  end  of  the  sleeve  in  which  the  latter 
has  a  bearing. 

613,116.  Dynamo-electric  Machine  or  Motor.  Sid- 
ney G.  Brown,  London,  England.  Application 
filed  April  9,  189S. 

In  a  field  magnet  for  a  dynamo  or  motor,  the  combina- 
tion is  described  of  an  outer  portion  having  an  extended 
polfc  face,  an  inner  portion  magnetically  distinct  from  the 
outer  portion  and  having  a  contracted  pole  face,  and 
means  for  exciting  the  two  portions. 

613.128.  Electric  Switch.  William  Ely,  Providence, 
R.   I.     Application  filed   September  5,    1896. 

Contact  parts  are  carried  by  the  shaft,  and  a  crank  or 
arm  is  secured  upon  the  shaft  Means  for  imparting 
initial  movement  to  the  crank  and  shaft  in  one  direction 
only  consists  of  a  lever  pivoted  at  one  end  and  a  pawl 
pivoted  at  one  end  to  the  pivoted  end  of  the  lever  and 
adapted  with  its  free  end  to  releasably  engage  with  the  free 
end  of  the  crank  and  oiher  means  for  completing  with 
accelerated  movement  the  rotation  of  the  crank  and  shaft. 

613.129.  Electric  Switch.  William  Ely.  Providence, 
and  Walter  B.  Bernardini,  Lakewood,  R.  I. 
Application  filed  July  29,  1896. 

Contact  posts  are  arranged  in  pairs  or  series,  and 
knives  or  arms  are  earned  by  a  rotatable  shaft  for  con- 
necting the  posts  in  pairs  or  series,  an  internally  recessed 
arm  extending  at  right  angles  from  the  shaft  and  loosely 
pivoted  thereon  and  adapted  to  be  partially  rotated 
thereon  without  reference  to  the  movement  of  the  shaft, 
a  stationary  guideway,  a  crosshead  adapted  to  reciprocate 
in  the  guideway,  a  link  pivoted  to  ihe  arm  and  crosshead 
and  connecting  the  two,  a  crank  arm  rigidly  secured  to 
the  shaft  and  extending  at  right  angles  therefrom  and 
angularly  inclined  relatively  to  the  loose  arm,  and  adapted 
to  be  actuated  thereby,  an  extensible  spring  connecting 
the  free  end  of  Ihe  crank  arm  with  ihe  crosshead,  and 
means  for  actuating  the  loose  arm,  alltombined  with  each 
other  and  with  a  rotatable  shaft. 


NO.    613,046. 

613,135.  Alternating-current  Electric  Motor.  An- 
thony S.  Frazer,  Tynemouth,  England.  Appli- 
cation filed  December  28,  1S97.  Patented  in 
England  March  11,  1S96,  and  in  France  April 
I,  1897. 

An  alternating  electric  motor  is  described  comprising  a 
stator  and  rotor  with  a  commutator  consisting  of  one  cyl- 
inder concentrically  within  the  same,  two  pairs  of  brushes 
arranged  for  contact  with  the  segments  of  the  commutator, 
a  series  of  alternately  reversed  windings  on  the  rotor. 
corresponding  to  the  segments,  the  coils  of  the  stator 
relatively  reversed  for  bipolarity,  circuit  connections  to 
the  windings  and  brushes  of  the  rotor,  short-circuit  con- 
nections for  the  coils  of  the  stator  and  sluint-circuit  con- 
Dections  thereto  from  the  main  circuit,  the  arrangement 
of  the  parts  being  such  that  a  monophase  current  will 
produce  a  progressive  or  traveling  polarity  of  the  rotor  by 
the  contact  of  the  sets  of  brushes  with  the  commutator. 

613,175.  Underground  Electric-railway  System. 
Fred  D.  Robb.  Hot  Springs,  Ark.  Application 
filed  July  2,  1897. 

A  conduit  comprising  a  sectional  casing  is  provided 
wiih  means  for  uniting  the  sections  of  th*»  casing,  each  of 
the  sections  having  one  of  the  sides  of  the  curved  body 
portion  cut  out  longitudinally  enttre.y  through  the  same 
below  and  communicating  with  an  upper   trolley  slot,  and 


a  curved  hinged  door  adapted  to  close  or  open  the  spacs 
formed  in  the  cmout  portion. 

613,181.     Trolley  Pole.    John  Walsh,  Elyria,  Ohio. 

Application   filed   November  2,   1896. 

The  pivoted  trolley  pole  is  provided  at  its  upper  end 
with  a  crosshead  having  guides,  a  sliding  rod  situated 
within  the  guides  and  incapable  of  axial  rotation,  and  a 
rotatable  trolley  wheel  situated  about  midway  between 
the  end  of  the  rod  and  throueh  which  the  rod  extends  and 
which  is  incapable  of  longitudinal  movement  thereon. 

613,203.  Alternating-current  Motor  System  and 
Method  of  Operating  Same.  Maurice  Hutin 
and  Maurice  Leblanc,  Paris,  France.  Applica- 
tion filed  April  10,  1897.  Patented  in  France 
September  12,  1896. 

This  method  of  starting  a  single-phase  alternating-cur- 
rent motor  of  the  induction  type  consists  in  opposing 
progressively  varying  electromotive  forces  to  the  electro- 
motive forces  existing  in  the  circuits  of  the  windings  of 
its  induced  member  so  as  to  create  therein  a  rotary  field. 


NO.  613,135. 

613.204.  Alternating-current  Asynchronous  Ma- 
chine. Maurice  Hutin  and  Maurice  Leblanc, 
Paris,  France.  Application  filed  May  4,  1897. 
Patented  in  France  July  20,  1895;  in  Eng- 
land August  16,  1895;  in  Italy  August  26,  1895; 
in  Belgium  August  27,  1895;  in  Hungary  Au- 
gust 30,  1895;  in  Spain  September  9,  1895,  and 
in  Switzerland  November  29,    1895. 

An  alternating-current  dynamo-electric  induction  ma- 
chine is  des':ribed  in  combination  with  an  independently 
driven  dynamo  electric  source  of  current  supply  for 
charging  its  induced  member  with  exciting  currents  hav- 
ing the  frequency  of  the  slip,  whereby  wattless  currents  for 
the  excitation  of  the  machine  are  dispensed  with  on  the 
line. 

613.205.  Electric-current  Leveler.  Maurice  Hutin, 
and  Maurice  Leblanc,  Paris,  France.  Applica- 
tion filed  December  16,  1897.  Patented  in 
France  November  27,  1894;  in  Belgium  De- 
cember 6,  1894;  in  Italy  December  10,  1894;  in 
Germany  December  11,  1S94;  in  Switzerland  De- 
cember 22,  1S94;  in  Hungary  January  5,  1895; 
in  Austria  January  11,  1S95,  and  in  Spain  Feb- 
ruary 7,  1895. 

As  a  means  for  reducing  the  alternating  component  of  a 
complex  current  wave  flowing  in  an  electric  circuit,  a 
transformer  is  provided  with  a  primary  in  series  with  the 
circuit,  and  with  a  short-circuited  high-resistance  second- 
ary in  inductive  relation  to  the  piimary, 

613.206.  Method  of  and  Means  for  Synchronizing. 
Maurice  Hutin  and  Maurice  Leblanc,  Paris, 
France.  Application  filed  December  30,  1897. 
Patented  in  France  February  9,  1897;  in  Austria 
February  23,  1897;  in  Belgium  July  24,  1897; 
in  Switzerland  July  24,  1897,  and  in  Italy  July 
29,  1897- 

The  method  of  synchronizing  two  or  more  alternate 
current  dynamo-electric  machines,  electrically  connected 
together,  consists  tn  varyii  g  an  extra  load  on  one  or  more 
of  these  machines,  by  and  in  accordance  with  any  depart- 
ure from  synchronism. 

613.209.  Alternating-current  Dynamo-electric  Ma- 
chine. Maurice  Leblanc,  Paris,  France.  Ap- 
plication filed  April  10,  1897.  Patented  in  France 
May  17.  18S9;  in  Germany  June  9,  1889;  in  Aus- 
tria August  10,  i88q;  In  Hungary  August  10, 
1889;  in  Switzerland  December  2,  1889:  In  Eng- 
land December  3,  18S9;  in  Belgium  December 
7,  1889;  in  Italy  December  12,  1889. 

The  method  of  maintaining  synchronous  relative  speed 
between  the  rnior  and  the  fie'd-poles  of  Ihe  stator  of  a 
single-phase  aUprnatint  rurrent  motor  at  all  speed's  of 
the  rotor,  consists  in  rotating  ihe  polar  line  of  the  stator 
from  moment  to  mompnt  by  currenis  conveyed  therefrom 
or  iherfto,  so  as  to  maintain  a  sensibly  constant  angular 
displacement  between  the  polar  line  of  the  stator  and  the 
polar  line  of  the  rotor. 
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Charles  H.  Summars. 

Tlic  suddtn  deatli  ol'  Cliarlcs  H.  Suiiinicrs,  the 
chief  electrician  of  the  western  di\'ision  of  the  West- 
ern Union  Telegraph  company,  removes  a  man 
who  took  an  active  and  honorable  part  in  the  elec- 
trical development  of  his  time,  particnlarly  in  the 
improvement  of  the  art  of  telegraphy,  but  also,  to 
a  considerable  extent,  in  the  introduction  oE  the 
electric  light  and  the  telephone  and  in  the  study 
of  inductive  effects.  Mr.  Summers  possessed  an 
activis,  wideawake  intelligence  and  the  taste  and 
talent  for  research.  He  had  an  open  and  re- 
ceptive mind  and  ga\'e  every  jnan  a  fair  hearing. 
He  demanded,  nevertheless,  that  new  theories,  new 
projects,  new  inventions  be  put  to  the  severest  test 
hefore  acceptance,  bat  he  was  always  willing  to  en- 
courage the  test,  was  interested  in  it,  and  perhaps  of- 
fered to  assist.  He  was  progressive,  but  clear-headed 
and  without  illusions.  For  the  last  lo  years  Mr.  Sum- 
mers had  not  been  so  active  in  electrical  study  and 
research,  owing  to  the  state  of  his  health,  but  the 
older  electrical  men  will-  willingly  bear  tribute  to 
the  value  of  his  work.  In  private  life  he  w-as  highU- 
esteeined,  and  in  his  long  connection  with 
the  Western  Union  Telegraph  company 
had  endeared  hiinself  to  its  officers.  He 
had  a  wide  acquaintance  among  the  lead- 
ing men  of  the  country,  particularly  in  the 
telegraph  and  telephone  industries,  and 
his  cheerful  disposition  made  him  ever  a 
welcome  guest. 

For  30  years  Mr.  Summers  had  his  office 
and  his  home  in  Chicago,  but  he  died  in 
San  Francisco  on  November  2d.  He  left 
Chicago  on  a  leisurely  business  trip  on 
October  24th  in  good  spirits  and  com- 
paratively good  health.  In  San  Francisco, 
on  the  evening  of  his  death,  he  dined  with 
Mr.  D.  R.  Davies,  the  assistant  supevin- 
tendent  of  construction  of  the  Western 
Union  company  at  San  Francisco.  After 
dinner  he  and  Mr.  Davies  went  to  the 
Palace  Hotel,  where  they  engaged  in  con- 
versation for  some  time.  Afterward  Mr. 
Summers  proposed  a  walk.  While  they 
were  walking,  at  about  10:45  p.  m.,  Mr. 
Summers  complained  of  sudden  illness. 
Mr.  Davies  supported  his  friend  to  a  lodg- 
ing-house in  the  vicinity  and  suminoned 
a  physician.  But  before  the  physician  ar- 
rived Mr.  Summers  expired,  very  peace- 
fully and  without  pain.  The  physician 
stated  that  death  was  due  to  inflainmation 
of  the  heart. 

Charles  H.  Summers  was  born  in  Flem- 
ing County,  Kentucky,  on  July  6,  1837. 
His  ancestors  were  Virginians,  dating  back 
to  1609.  He  was  but  a  boy  when  he  en- 
tered the  telegraph  service  in  1854,  as  art 
operator  on  the  old  Pittsburg,  Cincinnati 
and  Louisville  line,  built  over  the  highway 
from  Pittsburg  to  Louisville,  of  which 
James  D.  Reid  was  superintendent.  After 
this  line  was  consolidated  with  the  West- 
ern Union  Telegraph  company,  he  worked 
at  different  points  as  an  operator,  and,  in 
1859,  while  working  at  Indianapolis,  was  offered 
and  accepted  a  good  position  on  the  railroad  1  nes. 
Indianapolis  was  his  headquarters  until  1867,  when 
he  was  made  superintendent  of  telegraph  of  the 
Indianapolis,  Cincinnati  and  Lafayette  railroad  tele- 
graph lines  and  located  at  Cincinnati.  In  1869  he 
was  called  to  Chicago  as  chief  electrician  of  the 
western  division  of  the  Western  Union  Telegraph 
company  by  General  Anson  Stager.  He  remamed 
in  the  service  of  the  company  as  electrician  from 
that  tiine  until   his   death. 

Mr  Summers  was  twice  inarried.  His  first  wife 
was  Miss  Emma  Porter,  to  whom  he  was  united 
in  1859  at  Ripley,  Ohio.  Mrs.  Summers  died  in 
1873,  and  several  years  later  Mr.  Summers  was 
married  to  Miss  Anna  Porter,  who  survives  hiin. 
There  are  seven  children— Misses  Florence,  Maud 
and  Neva  Summers  of  Chicago,  Mrs.  A.  W.  Tows- 
ley  of  Roanoke,  Va.,  and  Leland  L.,  Bertrand  S, 
and  Ray  P.  Summers  of  this  city.  Mr.  L.  L.  Sum- 
mers was  formerly  with  his  father  as  assistant  elec- 
trician of  the  Western  Union  company.  Later  he 
was  connected  with  the  Postal  Telegraph  coinpany 
as  electrician  of  the  western  division.  Since  1894 
he  has  tnaintained  an  office  in  Chicago  as  a  con- 
sulting engineer.  Mr.  B.  S.  Summers  is  the  ch'ef 
chemist  of  the  Western  Electric  company,  while 
the  youngest  son  is  still  at  school. 

Mr.  Summers'  early  connection  with  electrical 
^cience  made  him  a  pioneer  in  many  lines  which 
were   subsequently   developed  into   coinmercial   en- 


terprises. It  is  difficult  to  tell  just  how  much  his 
personality  had  been  impressed  upon  some  of  the 
most  important  dcvelopmen.s  of  electrical  industry. 
There  are  many  anecdotes  related  of  his  early  ex- 
periences. 

in  the  development  of  the  duplex,  when  Mr. 
Stearns  was  trying  his  first  experiments  between 
Chicago  and  Detroit  and  Toronto,  it  was  found 
that  thi?  instrument  would  not  successfully  record 
the  signals.  Much  time  was  spent  in  endeavoring 
to  find  the  trouble,  and  finally  Mr.  Summers  sug- 
gested that  a  telegraph  line  acted  like  a  wet  string 
or  a  Leyden  jar.  and  that  in  his  opinion  the  ex- 
perimenters could  never  duplicate  the  conditions  of 
the  line  unless  some  Leyden-jar  effect  was  put  on 
the  artificial  line.  This  was  perhaps  the  first  sug- 
gestion for  using  a  condenser  in  the  artificial  line, 
and  enabled  duplex  telegraphy  to  become  a  possi- 
bility. Ocean  cabling  was  doubled  in  capacity  on 
this  principle,  and  indeed  it  was  the  suit  over  du- 
plex cabling  that  brought  out  Mr.  Summers'  early 
connection  with  the  application  of  the  condenser. 
Efforts  were  made  to  persuade  Mr.  Summers  to 
go  to  London  and  take  the  witness  stand  in  the  law- 


CHARLES    H.    SUMMERS. 

suit  over  the  invention,  but,  as  was  characteristic 
of  him,  he  maintained  that  it  was  none  of  his  concern. 

The  first  incandescent-lamp  plant  installed  in 
Chicago  was  installed  by  Mr.  Summers  in  the  old 
grocery  store  of  Charles  H.  Slack.  Swan  lamps 
were  brought  from  England  for  this  purpose. 

When  the  telephone  first  came  out,  the  first  two 
sets  of  instruments  brought  to  the  West  were  taken 
to  Mr.  Summers'  office  by  Mr.  Gardiner  G.  Hub- 
bard, Alexander  Graham  Bell's  father-in-law.  Mr. 
Hubbard  tried  to  persuade  Mr.  Summers  that  the 
telephone  was  a  coining  feature  of  commercial  busi- 
ness, and  although  the  instruments  were  very  crude 
and  very  cumbersome,  Mr.  Summers  instructed  that 
wires  be  assigned  for  experiments,  to  test  the  prac- 
ticability of  the  instrument.  This  early  telephone 
was  about  the  size  of  a  moderate  traveling  trunk, 
with  a  large  mouth-piece  placed  in  one  end  of  the 
box.  At  that  time  iilr.  Summers  was  living  about 
25  miles  north  of  Chicago,  in  one  of  the  suburbs, 
and  experiments  were  made  between  his  house  and 
his  office.  The  offices  of  the  Department  of  the 
Missouri  of  the  United  States  Army  were  in  the 
Western  Union  building,  and  General  Phil  S'ner- 
idan,  the  commander,  had  his  office  next  to  that 
of  Mr.  Summers.  One  morning  while  some  of  Mr. 
Summers'  assistants  were  yelling  at  the  top  of  their 
voices,  endeavoring  to  "raise"  Mr.  Summers  at  his 
house.  General  Sheridan  opened  the  door  and  wanted 
to  know  what  in — something  or  other — all  the  riot 
was  about.     When  told  that  they  were  trying,  to  call 


Mr,  Summers  up  25  miles  away,  he  remarked  drily 
that  It  had  been  tried  at  shorter  distances  without 
effect.  It  was  explained  to  the  general  that  the 
noisy  young  men  could  do  it  electrically.  He  be- 
came much  interested,  though  siill  skeptical,  as 
Mr.  Summers'  propensity  for  scientific  joking  'was 
known  to  him  by  experimt-iital  knowledge.  Finally, 
lo  his  amazement,  he  heard  Mr.  Summers'  voice, 
and  although  it  was  familiar  he  refused  to  accept 
it  until  he  had  a  favorile  old  southern  song  sung 
to  him  by  Mr.  Summers.  General  Sheridan  became 
a  firm  believer  in  the  possibilities  of  the  telephone 
and  spent  the  rest  of  the  forenoon  amusing  him- 
self with  the  instrument,  with  Mr.  Summers  at  the 
other  end.  This  was  one  of  the  earliest  experi- 
ments with  the  telephone.  Even  at  this  time  the 
telephone  was  not  a  novelty  to  Mr  Summers,  for 
Professor  Elisha  Gray  had  made  a  number  of  ex- 
periments in  musical  telephony,  and  Mr.  Sum- 
mers' house  had  been  a  laboratory  for  experimenting 
on  the  Western  Union  wires. 

When  the  overland  railroad  was  completed  to 
California,  in  the  early  seventies,  telegraph  lines 
were  strung  along  the  railroad.  Mr.  Summers  was 
an  early  traveler  over  the  new  route  and 
took  a  trip  on  the  cow-catcher  of  the  loco- 
motive, inspecting  the  telegraph  wires. 
He  used  to  recount  his  ainazement  at  the 
way  the  telegraph  poles  were  absolutely 
broken  down  and_  worn  through  by  the 
huge  herd  of  bulralo  using  them  as  a 
means  of  scratching  their  backs. 

When  the  route  was  completed  to  San 
Francisco  and  efforts  were  made  to  work 
the  lines  through  without  numerous  re- 
lays, it  was  found  that  even  when  the 
telegraph  wires  were  open  they  behaved 
almost  as  if  they  were  grounded.  This 
was  a  puz/ling  condition  to  all  the  elec- 
trical staff  of  the  Wes;ern  Union,  and  very 
heated  arguments  resulted  as  to  whether 
there  were  leaks,  ivheLher  the  fault  was 
due  to  poor  construction  or  whether  the 
cause  should  be  sought  in  some  other  di- 
rection. Mr  Summers  remembered  his 
wet-string  experiments,  however,  with  the 
early  duplex,  and  maintained  that  the  eflect 
was  simply  due  to  the  static  capacity  of 
the  line.  He  also  maintained  that  this 
effect  could  be  compensated  for  by  par- 
alelling  wires  and  causing  an  induction 
Irom  one  to  the  other,  or  by  inserting 
certain  forms  of  induction  coil.  Mr.  C.  H. 
Wilson  in  that  year  patented  a  method 
for  compensating  by  means  of  induction 
coils. 

These  early  researches  of  Mr.  Summers 
in  static  capacity,  mutual  induction  and 
compensation  of  static  capacity  by  self- 
induction  were  the  first  experiments'in  the 
field  of  American  alternating-current  worlv. 
It  was  no  surprise  to  him  to  see  the  de- 
velopment of  the  alternating  current,  as 
he  had  long  been  an  advocate  of  the  pos- 
sibilities of  utilizing  inductive  devices  for 
transforming  electrical  current.  He  was  an 
enthusiastic  admirer  of  Dr.  Heinrich  Hertz, 
the  great  German  physicist,  and  looked  upon  res- 
onance and  the  tuning  of  electrical  circuits  by 
means  of  capacity  and  inductance  as  but  a  natural 
devefopment  of  the  field  in  wdiich  he  himself  had 
been  an  early  pioneer. 

Notwithstanding  Mr.  Summers'  early  connection 
with  these  developments  of  electrical  science,  there 
is  no  record  in  the  Patent  Ofiice  that  he  ever  filed 
an  application  on  an  invention.  He  was  essen- 
tially of  a  scientific  turn  of  mind  and  he  also  came 
from  an  old  southern  family,  and  inherited  the 
chivalry  of  the  southern  gentleman.  A  struggling 
inventor  coming  to  Mr.  Summers'  office  was  lis- 
tened^ to  attentively  and  given  an  opportunity  to 
explain  his  invention.  Fle  instinctively  feft  there 
was  no  danger  of  piracy  of  his  invention,  but,  on  the 
contrary,  he  had  the  benefit  of  Mr.  Summers'  judg- 
ment and  the  assistance  which  Mr  Summers'  posi- 
tion and  authority  enabled  him  to  give.  Mr.  Sum- 
mers' assistants  in  his  office  were  often  highly 
an.iused  at  the  work  they  were  sometimes  detailed 
upon,  investigating  the  whim  of  some  inventor  who 
had  succeeded  in  reaching  Mr.  Summers  with  his 
im-ention. 

Mr.  Summers,  with  his  scientific  mind,  was  a 
born  skeptic  in  everything  and  admitted  no  author- 
ity but  that  of  proof,  and  the  possibilities  of  research. 
The  jegis  of  a  name  had  no  terrors  for  him.  and  he 
was  indifferent  to  the  authority  for  a  .given  statement 
until  it  couid  be^  demonstrated  to  his  own  satisfac- 
tion.   This  trait  in  his  character  enabled  many  men 
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to  get  their  first  assistance  from  him  in  some  ot  the 
inventions  which  have  since  been  developed  into 
commercial  enterprises.  To  anyone  having  an  idea 
or  invention  oi  merit  Mr.  Summers  readily  ten- 
dered his  assistance,  and  the  wires  of  the  Western 
Union  Telegraph  company  were  often  used  to  test 
the  theories  advanced. 

Mr.  Summers  delved  in  many  lines  ot  scientifac 
thought  and  he  was  well  known  as  an  early  inves- 
tigator in  psychical  research.  He  had  visited  promi- 
nent experimenters  in  almost  every  part  of  the 
counto",  and  had  many  amusing  incidents  to  relate. 
In  the  early  days  it  had  been  a  joy  to  investigate 
with  newspaper  men,  and  he  was  kiiown  as  a  man 
ever  ready  to  accompany  a  newspaper  man  on  an 
investigating  tour  in  the  psychical  line.  Notwith- 
standing the  fact  that  he  had  been  identified  with 
many  exposures  of  fraudulent  "mediums,"  he  al- 
ways maintained  that  telepathy  or  thought  trans- 
terrence  was  a  possibility. 

He  believed  with  Crookes  in  the  possibilities  of 
vibrations  of  space,  which  we  are  not  familiar  with 
as  vet,  and  along  this  line  believed  there  would^  be 
developed  a  system  of  communication  without  wires 
or   other    physical     means    of   connection.     In    his 


States,  much  oi  Mexico  and  oi  Canada.  His  ad- 
ventures in  the  South  and  West  would  fill  a  volume. 
He  had  faced  death  many  times.  His  thrilling  ad- 
venture on  the  Mexican  border,  though  serious 
enough,  was  the  cause  of  much  joking  to  his  friends. 
In  1880,  when  inspecting  the  telegraph  lines  along 
the  Rio  Grande  border,  he  happened  to  fall  into 
company  with  the  sheriff  of  the  county,  who  was 
accompanied  by  two  deputies.  The  sheriff  had  met 
Mr.  Summers  at  a  prominent  judge's  house  and  was 
glad  to  have  his  company  as  they  traveled  along 
in  the  saddle.  This  little  jaunt  ended  in  a  hand-to- 
hand  combat  with  a  gang  of  desperadoes  who  had 
recognized  the  sheriff.  Of  this  party  the  sheriff  and 
Mr.  Summers  were  the  only  ones  that  escaped  death, 
the  otlier  four  members  of  the  party  being  killed 
on  the  spot.  Mr.  Summers  was  shot  in  the  back, 
but  nevertheless  he  made  an  enviable  reputation  on 
the  border  by  being  quicker  with  his  gun  than  the 
leader  of  the  desperadoes.  He  was  said  at  the  time 
to  have  been  the  only  man  who  ever  "had  the  drop'' 
on  this  desperado.  The  electrician  was  censured 
by  the  sheriff  because  he  had  calmly  disarmed  his 
man  by  taking  from  him  the  brace  of  revolvers  he 
carried  and  then  ordered  him  to  run.     The  sheriff 


tend  to  his  duties  within  a  year.  The  ettects  of 
this  accident  were  never  overcome,  and  a  weakened 
heart  action  and  shattered  system  resulted. 

He  had  taken  marked  care  of  himself  for  two  or 
three  3'ears  previous  to  his  death,  and  during  the 
last  summer  he  expressed  himself  as  feeling  much 
better  than  for  some  time.  His  California  trip  evi- 
dently proved  too  much  for  him,  and  his  sudden 
death  was  caused  by  an  unexpected  attack  of  the  old 
heart  trouble.  Though  a  long  way  from  his  family 
at  the  time  of  his  death  Mr.  Summers  could  not 
be  in  any  part  of  the  western  countrj*  and  not  be 
among  friends,  and,  though  sudden,  his  death  was 
in  everj-  way  as  he  would  have  w-ished  it.  as  he  had 
often  expressed  himself  as  wishing  to  die  without 
a  lingering  illness.     He  was  without  fear  of  death, 
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studies  oi  Hertz  he  was  very  much  impressed  with 
the  possibility  of  developing  electrical  .vibrations 
which  were  diflterent  from  those  usually  employed 
ill  electrical  work.  He  believed  it  w^ould  be  possible 
to  generate  electricity  direct  from  coal  or  heat,  and 
believed  absolutely  that  from  the  wave  theories  would 
be  found  a  means  oi  transforming  the  different 
manifestations  of  energy  from  one  form  to  another. 

He  was  known  to  lend  an  attentive  ear  to  any 
inventor  who  had  suggestions  to  make  upon  the 
generation  of  electricity  from  heat,  and  he  and  his 
assistants  had  often  made  tests  of  old  stoves  in  va- 
rious forms  w^hich  were  the  dreams  of  speculative 
inventors. 

His  jovial  and  genial  disposition  made  him  many 
friends  and  very  warm  ones.  His  mind  was  very 
alert  and  almost  intuitive,  and  inclined  far  more  to 
the  original  speculative  turn  than  to  purely  de- 
ductive methods.  He  was  musical  and  also  a  poet 
of  some  abilitj'.  He  had  never  published  any  of  his 
verses  except  in  scattered  magazines  and  those 
which  found  their  way  into  the  newspapers  through 
some  interested  friends,  but  during  the  later  years 
of  his  life  there  was  seldom  a  festive  occasion  or 
matter  of  moment  without  a  poetical  expression 
from  his  facile  pen.  His  poems  circulated  quite 
freely  among  his  intimate  friends  and  were  highly 
prized. 

In  his  long  connection  with  the  telegraph  service 
Mr.  Summers  had  visited  everj'  part  of  the  United 


was  Breto,  well  known  in  Brownsville  and  very 
intimately  known  along  the  border  for  his  ability 
with  the  gun.  Of  the  desperadoes  none  got  away 
but  Mr.  Summers'  antagonist  Sheriff  Breto  attend- 
ing to  the  others  in  characteristic  frontier  style. 

Upon  Mr.  Summers'  return  to  Chicago  he  found 
that  his  suite  of  offices  had  been  turned  into  an  ar- 
senal. Friends  from  all  parts  of  the  United  States 
had  thoughtfully  forwarded  all  forms  of  firearms 
and  weapons  procurable.  Everything  was  present, 
from  a  brass  cannon  to  tin  swords  and  toy  pistols. 

For  the  last  10  years  Mr.  Summers  had  been  more 
or  less  an  invalid.  His  poor  health  was  caused 
by  an  accident  in  the  line  of  his  engineering  duties. 
C5ne  of  the  first  commercial  underground  systems 
of  the  country  was  installed  for  the  Western  Union 
company  by  Mr.  Summers.  The  connection  for 
this  system  with  the  main  office  in  Chicago  had  been 
made  through  a  large  underground  tunnel.  When 
the  connection  had  been  made  Mr.  Summers,  ac- 
companied by  the  constructing  engineers,  started 
into  the  tunnel  to  make  an  inspection.  Illuminating 
gas  had  entered  through  a  leak  in  a  gas-main,  and 
when  the  part}'  had  gotten  well  inside  the  tunnel 
there  was  a  terrific  explosion.  A  number  of  the 
part}'-  were  blown  out  of  the  tunnel,  but  Mr.  Sum- 
mers was  dashed  against  the  walls  and  was  carried 
out  unconscious  and  badly  burned.  For  a  long 
time  his  life  was  despaired  of.  but  his  vitality  en- 
abled him  to  pull  through  and  he  was  able  to  at- 


and  had  faced  it  too  many  times  not  to  realize  what 
it  meant. 

The  funeral  senices  were  held  on  Tuesday  after- 
noon at  Mr.  Summers'  late  residence,  661  FuUerlon 
avenue.  Rev.  Jenkins  Lloyd  Jones  delivered  a 
touching  address,  during  which  he  read  two  of  Mr. 
Summers'  poems  very  effectivel3\  The  tribute  of 
flowers  was  beautiful  and  extensive.  Among  the 
large  number  of  electrical  men  in  attendance  were 
the  following-named  officers  of  the  Western  Union 
Telegraph  company:  R.  C.  Clowr\%  vice-president, 
Chicago;  F.  H.  Tubbs,  district  superintendent,  Chi- 
cago; J.  J.  Dicke3%  district  superintendent,  Omaha; 
T.  P.  Cook,  district  superintendent,  St.  Louis:  I. 
McMichael.  district  superintendent.  Minneapolis: 
W.  J.  Lloyd,  assistant  district  superintendent.  Chi-' 
cago;  F.  R.  Steele,  manager.  San  Francisco;  E.  M. 
Muh'ord,  manager,  Chicago;  C.  H.  Bristol,  super- 
intendent of  construction,  Chicago;  V.  T.  Kissinger, 
H.  E.  Roberts.  J.  F.  Morgan,  F.  J.  Scherrer,  L.  J. 
Amsden.  Chicago.  Others  present  were  E.  P. 
Wright.  Cleveland:  U.  J.  Fr>-.  Milwaukee:  E.  M. 
Barton  and  George  L.  Beetle.  AVestern  Electric 
company.  Chicago;  L.  D.  Parker,  general  super- 
intendent Postal  Telegraph  company.  Chicago; 
J.  E.  Zeublin,  general  superintendent  Chicago  Tele- 
phone company;  W.  S.  Chapman,  secretar}"^  Cen- 
tral Union  Telephone  companv.  Chicago:  P.  W. 
Drew.  Milwaukee:  F.  J.  Loescli.  W.  W.  Rvder,  J. 
S.  Evans,  J.  S.  Barclay  and  W.  E.  Bell. 
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Electrical  Equipment  of  a  Model  Print- 
ing Establishment.' 
Bv  George  A.  Damon. 

To  even  a  casual  observer  the  part  whicii  elec- 
tricity is  playing  in  industrial  movements  is  an  in- 
teresting study.  The  concentration  of  great  manu- 
facturing establishments  about  water  powers  and  the 
opening  up  of  vast  suburban  districts  aljout  our 
cities  by  means  of  the  rapidly  moving  electric  car 
arc  everyday  instances  of  the  influence  of  electrical 
development  upon  constantly  changing  industrial 
conditions.  Perhaps  less  evident,  but  none  the  less 
important,  are  the  changes  which  are  being  brought 
about  by  the  use  of  the  electric  motor  in  the  opera- 
tion of  manufacturing  establishments.  Enterpris- 
ing manufacturers  have  not  been  slow  in  appreciat- 


this  immense  plant  in  the  center  of  a  great  city 
presented  many  disadvantages.  Taxes  were  neces- 
sarily high,  insurance  rates  oppressive  and  the  cart- 
age of  raw  material  and  finished  product  to  and 
from  the  depots  through  a  congested  business  dis- 
trict was  slow  and  expensive,  while  its  movement-by 
tiie  railroads  was  unsatisfactory.  The  mill  con- 
struction of  the  buildings,  their  location  with  respect 
to  surrounding  structures  and  the  extent  of  floor 
space  employed  made  it  necessary  to  supply  arti- 
ficial illumination  to  many  parts  of  the  factory 
during  the  entire  period  of  operation.  The  relative 
location  of  the  buildings  made  it  necessary  to  main- 
tain two  distinct  plants  for  power,  heat  and  light. 
Power  was  transmitted  from  the  engine  flywheel  to 
the  various  machines  by  means  of  bells,  rope  drives 
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ing  the  advantages  to  be  gained  by  the  electrical 
operation  of  their  factories,  and  we  have  many  in- 
stances where  the  cost  of  labor  and  of  power  has 
been  reduced,  or  the  efficiency  of  a  process  has  been 
increased,  by  the  use  of  the  electric  motor.  ■ 

There  are  few  instances,  however,  where  the  adop- 
tion of  electric  power  has  led  to  such  a  radical  de- 
parture from  ordinary  methods,  or  where  greater  ad- 
vantage has  been  taken  of  the  possibilities  of  elec- 
trical operation,  than  in  the  model  printing  estab- 
lishment of  the  W.  B.  Conkey  company  at  Ham- 
mond, Ind.  This  great  establishment  is  the  result 
of  more  than  20  years'  development.  Starting 
with  a  small  capital,  Mr.  Conkey  gradually  increased 
the  size  of  his  establishment  until,  about  a  year  ago, 
it  occupied  the  seven-story  Franklin  building,  on 
Dearborn  street.  Chicago,  and  two  seven-story 
structures  on  Plymouth  place,  besides  a  large  ware- 
house on  Market  street.  While  quite  as  successful 
as  many  other  publishing  houses,  the  operation  of 

I.  Read  before  the  Chicago  Kleclrical  association,  Novem- 
ber 4,  1898. 


and  pulleys.  By  actual  tests  fully  45  per  cent,  of  the 
power  delivered  by  the  engine  to  the  main  driving 
shaft,  at  average  load,  was  used  to  run  the  shafting, 
and  this  transmission  loss  was,  of  course,  much 
larger  at  lighter  loads. 

A  consideration  of  these  disadvantages  led  the 
company  to  seek  a  new  location  with  more  advan- 
tageous conditions.  A  flattering  bonus  offer  from 
Hammond,  Ind.,  made  it  possible  to  secure  a  fac- 
tory site  with  ample  room  and  shipping  facilities, 
and  as  a  result  the  most  extensive  buildings  for  the 
purpose  in  the  country  have  been  erected  and 
equipped  there.  Hammond  is  practically  a  suburb 
of  Chicago,  being  connected  to  it  by  an  electric  road 
and  six  lines  of  steam  railways.  The  belt  line  makes 
direct  connection  with  14  trunk  lines  centering  in 
Chicago.  A  special  car  leaving  Chicago  every 
night  delivers  small  local  freight  upon  the  shipping 
platform  of  the  plant  at  Hammond  every  morning. 
With  the  same  freight  rates  as  formerly,  it  has  been 
found  that  the  cost  and  time  of  handling  shipments 
have  been  materially  reduced  in  the  new  location. 


The  plant  is  located  on  a  stretch  of  rolling  prairie 
land,  and  the  buildings  covtr  about  five  acres  of 
ground  space.  A  macadamized  roadway  extends 
along  two  sides  of  the  main  buildings,  while  an  ex- 
tensive park,  containing  artificial  lakes,  rare  shrub- 
bery and  artistic  fiower  beds,  has  been  laid  out  be- 
fore the  main  entrance.  Hundreds  of  employes 
spend  their  n<jon  hour  upon  the  big  playgrounds 
which  surround  the  factory  or  wander  in  the  wood- 
land near  at  hand.  But  the  most  unique  feature  ol  the 
plant  is  tlie  construction  of  the  building.  It  extends 
(.vcr  an  area  of  520  by  450  feet  and  consists  of  but  one 
floor.  This  makes  it  possible  to  pay  especial  atten- 
tion to  the  lighting,  and,  as  a  result,  the  whole  roof 
resembles  a  vast  skylight.  The  windows  of  the 
roof  are  glazed  with  frosted  glass  and  are  placed 
at  an  angle  looking  toward  the  north.  Every  29 
feet  of  floor  space  provides  11  feet  of  light.  Owing 
to  the  angle  of  the  roof  the  direct  rays  of  sun  are 
kept  out  of  the  building,  which  is  thus  lighted  by 
the  soft,  reflected  rays  from  the  northern  sky.  It 
would  be  hard  to  conceive  of  a  more  evenly  or 
more  thoroughly  lighted  factory  building.  The  en- 
tire roof  is  built  up  of  light  structural  steelwork 
resting  upon  cast-iron  columns  spaced  on  29-foot 
centers  one  way  and  16-foot  centers  in  the  other 
direction.  The  height  of  the  trusses  above  the  floor 
is  12  feet.  A  very  good  idea  of  the  appearance  of 
the  inside  of  the  building  is  given  by  Figs.  3  and  6. 

The  general  plan  of  the  plant  is  shown  by  Fig.  i. 
The  general  and  private  offices,  with  the  employes' 
dining,  bicycle  and  wash  rooms,  are  located  at  the 
front  of  the  building.  The  press  room  occupies  a 
space  116  by  212  feet  in  the  center  of  the  large  struc- 
ture. The  receiving  room  and  shipping  room  are 
conveniently  located  in  relation  to  the  side  track 
platform,  while  the  plate  vault,  electrotype  room, 
composing  room,  store  room  and  hard  and  soft 
bindery  surround  the  central  press  room.  It  will 
thus  be  seen  that  the  stock  passes  through  the  plant 
with  a  minimum  amount  of  travel  from  the  receiv- 
ing platform  to  the  shipping  room.  As  everything 
is  upon  the  ground  floor,  no  elevators  are  required. 
The  power  plant,  with  its  boiler,  engine  and  fan 
room,  is  located  on  the  north  side  of  the  building 
convenient  to  the  railroad  tracks.  Coal  is  delivered 
from  the  cars  directly  into  bins  in  the  boiler  room. 

The  arrangement  of  the  power  plant  is  shown  in 
more  detail  in  Fig.  2.  The  boilers  are  of  the  hori- 
zontal water-tube  type  with  3.472  square  feet  of 
heating  surface  and  60  square  feet  of  grate  surface 
per  boiler.  At  the  present  time  two  boilers  are  in- 
stalled, and  the  stack  is  situated  so  as  eventually  to 
he  flanked  on  either  side  by  two  boilers  of  the  com- 
pleted battery  of  four.  The  breeching  from  the 
boilers  to  the  stack  is  of  sheet  steel. 

The  stack  is  a  self-supporting  steel  chimney  125 
feet  high  and  54  inches  diameter  inside  the  gas  flue. 
The  courses  for  the  first  30  feet  from  the  top  are 
made  of  three-sixteen{hs-inch  plate,  for  the  next  30 
feet  of  one-fourth-inch  plate,  for  the  following  40 
feet  of  five-sixteenths-inch  plate,  while  the  25  feet 
coned  base  is  made  of  three-eighlhs-inch  plate. 
The  stack  is  held  in  place  by  eight  i%-inch  bolts 
bedded  in  a  foundation  of  concrete.  A  unique 
feature  of  the  stack  is  the  method  used  of  inverting 
each  section  so  that  the  top  end  of  each  sect'on  rests 
outside  the  section  immediately  above  it.  This  pre- 
vents the  soot  washing  through  the  joints  and  down 
ihe  outside  of  the  stack,  as  is  too  frequently  the 
case  with  steel  chimneys. 

The  engine,  shown  upon  the  left  end  of  the  row 
of  generating  machinery,  is  an  ii^/^-inch  by  tS-inch 
by  36-inch  tandem  compound  non-condensing 
Corliss  ensrine  and  runs  at  12^  revolutions  per 
minute.  This  speed  is  rather  high  for  a  Corliss 
engine,  but  indicates  the  tendency  of  modern  prac- 
tice where  the  engine  is  directly  connected  to  a 
generator.  When  properly  designed  there  seems 
to  be  little  reason  why  an  engine  with  indeoendent 
valves  should  not  be  run  at  this  speed,  and  if  suc- 
cessful at  this  number  of  revolutions  per  minute,  we 
probably  will  not  be  satisfied  until  the  soeed  is 
again  raised.  As  long  as  the  cost  of  electric  gen- 
erators of  a  given  size  increases  in  proportion  as 
their  speed  is  decreased,  there  will  be  crreat  pres- 
sure brought  to  bear  upon  engine  builders  to  pro- 
duce a  successful  engine  of  the  Corliss  or  similar 
type  running  faster  than  the  ordinary  80  to  100 
revolutions  per  minute.  For  purposes  of  power 
plants  of  this  character  the  Corliss  type  of  engine, 
in  the  minds  of  a  great  many  engineers  and  pur- 
chasers, has  advantages  of  economy  in  steam  con- 
sumption and  low  cost  of  maintenance  which  en- 
gines of  the  high-speed  type  do  not  possess.  The 
objection  when  directly  connected  to  a  generator  is 
the  cost  of  the  unit. 

This  engine  is  fitted  with  double  eccentrics  and 
governors  on  both  cylinders,  the  governor  being 
of  the  Porter  tvpe.  The  special  design  of  the 
double-norted  admission  valves  permits  a  ouick  cut- 
off, while  the  operation  of  the  steam  and  evha^st 
valves  bv  separate  eccentrics  gives  the  eno^ine  a  long 
ran.ee  of  cut-ofT  and  a  large  reserve  capacity  for  over- 
loads. The  flywheel  is  made  in  halves,  weighs 
16.000  pounds,  and  is  12  feet  in  diameter,  eiving  a 
peripheral  speed  of  4,700  feet  per  minut-e.  With  120 
pounds  initial  steam  pressure  and  a  back  oressu'-e  of 
three  poundsthe  engine  is  rated  at  i6oindicatedhorse 
power  and  is  guaranteed  to  develop  each  indicated 
horse  power  hour  on  a  consumption  of  21  pounds  of 
steam.  It  has  an  economical  range  of  power  be- 
tween 100  indicated  horse  power  and  225  indicated 
horse  power,  but  is  designed  in  all'  its  parts  to 
operate    continuously    on    an   overload    of    100   per 
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cent,  or  at  320  indicated  horse  power.  Provision  has 
been  made  in  the  piping  to  secure  this  overload 
by  admitting  high-pressure  steam  to  the  low-pres- 
sure cylinder.  The  conditions  under  which  it  may 
be  expected  to  operate  in  this  manner  and  at  this 
unusual  overload  will  be  referred  to  later.  The 
shaft  of  the  engine  is  of  open-hearth  forged  an- 
nealed steel.  It  projects  through  the  outboard  bear- 
ing a  sufficient  distance  to  carry  a  flange  forged 
solid  on  the  end  of  the  shaft.  This  flange  is  to 
carry  a  coupling  w^hich  connects  the  engine  shaft 
to  the  generator  shaft.  Between  the  high  and  low- 
pressure  cylinders  and  in  a  pit  beneath  the  floor  of 
the  engine  room  is  a  receiver  fitted  with  reheating 
coils  and  provided  with  ?he  necessary  traps  for  re- 
turning the  condensed  water  to  the  boiler. 

The  generators  are  compound-wound  and  are  de- 
signed to  deliver  100  kilow^atts  output  at  225  volts 
when  running  at  125  revolutions  per  minute.  The 
field  frame  is  split  through  the  center  on  a  hori- 
zontal plane,  so  that  the  upper  part  can  be  re- 
moved. This  operation  will  not  be  necessary,  how- 
ever, in  case  repairs  are  required  on  the  armature 
windings  or  field  coils,  as  provision  has  been  made 
to  slide  the  entire  armature  frame  parallel  to  the 
shaft,  along  cast-iron  footings,  a  sufficient  distance 
to  clear  the  armature.  The  armature  is  of  the  iron- 
clad type,  with  a  commutator  of  ample  proportions. 
The  brushes  are  of  carbon  and  the  brush  holders 
are  carried  in  a  circular  iron  frame  arranged  to  be 
moved  by  means  of  a  threaded  rod  and  a  hand 
wheel,  so  that  the  position  of  the  brushes  may  be 
adjusted.  The  field  frame  has  eight  poles  and  the 
compounding  coils  are  provided  wath  an  adjustable 


if  an  engine  breaks  down  its  contiguous  generator 
must  necessarily  be  taken  out  of  service.  The  Ar- 
nold system  obviates  this  disadvantage,  and  the 
result  is  that  reliability  is  secured  in  the  operation 
of  the  plant  with  much  less  reserve  machinery  than 
is  ordinarily  required.  The  arrangement  may  look 
complicated,  but  in  reality  it  is  simple,  and  for  the 
advantages  it  secures  it  is  comparatively  inex- 
pensive. 

The  method  which  has  been  adopted  to  provide 
for  an  increasing  demand  for  power  in  this  plant 
may  prove  of  interest.  At  the  present  time  engine 
No.  I  and  generator  No.  i  have  been  installed  and 
are  now  handling  the  load.  A  smaller  50-kilowatt 
high-speed  unit  is  being  placed  in  position  for  the 
purpose  of  carrying  the  load  when  the  press  room 
is  working  all  night.  It  maj'  also  be  used  to  fur- 
nish current  for  the  lighting  circuits  when  the  com- 
bined power  and  lighting  load  becomes  too  large 
for  the  Corliss  engine  and  loo-kilowatt  unit. 
Eventuall}',  as  the  load  is  increased  in  size,  engine 
No.  2  and  the  tw^o  additional  generators  will  be 
installed,  and  the  plant  will  then  be  ready  to  furnish 
economically  all  demands  for  power  over  a  range 
of  from  75  horse  power  to  525  horse  power. 
It  will  be  capable  of  handling  a  load  of  400  horse 
power,  with  a  reserve  unit  for  operation  in  case  of 
accident.  For  instance,  if  the  larger  engine  should 
get  out  of  order  the  smaller  engine  could  be  con- 
nected to  both  generators  No.  i  and  No.  2.  The 
provision  for  admitting  high-pressure  steam  into  the 
low-pressure  cylinder  and  the  capability  of  the  en- 
gine for  standing  an  overload  have  already  been 
mentioned.    By  taking  advantage  of  these  arrange- 
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shunt,  so  that  the  over-compounding  may  be  ad- 
justed over  a  range  of  from  one  to  five  per  cent. 

The  arrangement  of  the  machinery  in  the  power 
plant  is  shown  in  Fig.  2.  It  will  be  seen  that  this 
plan  calls  for  two  engines  and  three  generators. 
The  second  engine  is  also  a  tandem  compound,  non- 
condensing  engine,  but  is  of  the  center-crank  type 
with  overhanging  flywheels.  This  engine  is  of 
twice  the  horse  power  of  the  side-crank  engine;  that 
is,  it  can  develop  sufficient  power  to  operate 
economically  two  of  the  lOO-kilowatt  generators, 
though  when  necessary  it  will  be  able  to  operate 
all  three  of  the  generators. 

The  whole  line  of  machinery  is  connected  on  the 
"Arnold  system"  of  power-station  construction.  In 
this  system  each  generator  armature  is  mounted  in 
such  a  way  as  to  be  perfectly  independent  of  the 
remaining  machinery*,  and  by  means  of  a  suitable 
coupling  can  be  put  in  operation  or  thrown  out 
of  service,  at  will.  The  shaft  upon  which  each  gen- 
erator armature  is  mounted  is  made  hollow,  so  as 
to  allow  a  solid  shaft  to  be  carried  through  it. 
This  solid  shaft  is  supported  in  two  independent 
bearings  near  its  middle  and  extends  from  engine 
to  engine,  but  under  normal  operating  conditions  it 
is  independent  of  the  engines  and  of  the  generator 
shafts  and  lies  idle  in  its  bearings.  Each  end  of 
this  shaft  is  provided  with  a  suitable  coupling,  so 
that  it  can  be  operated  by  either  engine  or  by  both 
working  in  unison.  The  result  of  this  ingenious 
arrangement  of  shaft,  hollow  quills,  bearings  and 
couplings  is  that  each  generator  can  be  operated 
by  more  than  one  engine.  In  a  plant  arranged 
with  direct-connected  units  this  feature  is  a  decided 
additional  advantage,  for  the  units  can  be  operated 
in  much  the  same  manner  as  in  a  belted  plant. 
Ordinarily  in  a  direct-connected  plant  the  crippling 
of  a  generator  will  shut  down  its  driving  engine,  or 
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ments  the  smaller  Corliss  engine  can  be  made  to 
double  its  rated  horse  power  and  carry  the  load 
of  the  larger  engine.  To  secure  the  same  reliability 
and  wide  range  of  economical  operation  with  an 
ordinarj'  direct-connected  plant  w-ould  require  four 
separate  engine  units,  which  would  not  only  be 
more  expensive  in  first  cost,  but  would  require 
larger  foundations,  greater  floor  space  and  more 
piping,  as  well"  as  demand  a  larger  amount  of  atten- 
tion in  operation. 

The  engine  and  generator  foundation  consists  of 
a  solid  monolith  of  concrete  eight  feet  deep  and  of 
sufficient  width  to  give  ample  footing  for  the  ma- 
chinery. Water-tight  iron  pipes  run  through  this 
foundation  and  under  the  cement  floor  of  the  engine 
room  to  the  back  of  the-  sw'Itchboard  for  the  pur- 
pose^of  carrying  the  generator  leads.  These  leads 
consist  of  stranded  rubber-covered  and  braided  lead- 
encased  cables  of  600,000  circular  mils  cross-sec- 
tion area. 

The  switchboard  is  of  highly  polished  black 
enameled  slate,  i^  inches  in  thickness,  with  the 
usual  indicating  and  regulating  instruments.  Sep- 
arate omnibus  bars  are  provided  for  the  power  cir- 
cuits and  the  lighting  circuits.  Each  generator  is 
furnished  w-ith  two  main  switches,  by  means  of 
which  it  may  be  operated  on  either  the  light  or 
the  power  circuits,  or  upon  both  at  the  same  time. 

Each  feeder  leaving  the  board  passes  through  a 
fuse,  the  fuses  being  fastened  in  a  row  upon  a 
special  fuse  block  at  the  top  and  back  of  the  board. 
From  this  block  the  feeders  pass  directly  through 
the  wall  of  the  engine  room  into  the  factory.  The 
power  and  lighting  distributing  systems  throughout 
the  plant  are  independent  of  one  another.  In  the 
factorj'  two  main  distributing  centers  are  located  in 
a  central  position,  one  on  the  north  wall  of  the 
bindery    and   the   other   on   the   north   wall    of   the 


press  room.  These  centers  consist  of  small  switch- 
boards fastened  to  the  side  of  the  wall  and  sur- 
rounded with  a  hardwood  asbestos-lined  cabinet. 
Their  main  bus-bars  are  connected  back  to  the 
switchboard  by  means  of  large  fender  cables.  At 
each  center  a  separate  cabinet  is  provided  for  the 
lights  and  power,  the  various  circuits  leading  to  the 
different  parts  of  the  building  leaving  the  dis- 
tributing board  through  suitable  switches  and 
fuses.  The  main  feeders  are  carried  along  the  wall 
of  the  electrotype  foundry  to  the  press  room. 
From  here  they  are  carried  on  the  under  side  of 
the  iron  roof  truss  by  being  supported  on  porcelain 
insulators  fastened  to  iron  beams,  which  are  firmly 
bolted  up  against  the  angle  iron  of  the  roof.  The 
distributing  circuits  are  carried  upon  porcelain  in- 
sulators attached  directly  to  the  under  side  of  the 
wooden  roof  beams  and  above  the  iron  trusses.  AH 
the  feeders  and  mains  are  thus  installed  in  the  "open 
work"  style  of  construction.  A  workmanlike  job 
has  been  done,  however,  and  the  wiring  presents  a 
very  neat  appearance. 

The  leads  to  the  various  motors  and  the  wires  to 
the  arc  lamps  and  switches  are  carried  in  iron- 
armored  insulated  conduit.  In  the  case  of  a  press 
motor,  for  instance,  a  porcelain  cutout  in  a  suitable 
box  is  placed  at  the  top  of  an  iron  column  12 
feet  from  the  floor.  From  the  bottom  of  this  cut- 
out box  a  single  run  of  conduit  is  led  down  the 
side  of  the  column,  and  thence  along  a  groove  in 
the  floor  to  the  motor.  All  the  w-iring  about  the 
presses,  between  the  main  switch,  the  controller  and 
the  motor  is  carried  in  iron  conduit  in  such  a  way 
as  to  be  thoroughly  protected  from  mechanical 
injury. 

The  lighting  of  the  plant  is  accomplished  by 
means  of  constant-potential  enclosed  arc  lamps. 
Experience  has  shown  that  a  very  satisfactory  illumi- 
nation can  be  obtained  by  hanging  a  lamp  in  the 
middle  of  each  bay  and  from  every  other  roof 
truss.  This  makes  each  lamp  supply  light  to  a 
floor  space  29  by  32  feet.  Where  better  illumi- 
nation is  required  for  any  special  work,  incandes- 
cent drop  lights  are  placed,  and  sometimes,  as  upon 
the  presses,  portable  incandescent  lamps  with  an 
allowance  of  cord  are"  provided  for  w^ork  requiring 
occasional!}''  a  temporary  light. 

The  arc  lamps  are  controlled  by  double-pole,  220- 
volt  snap  switches  carried  on  slate  bases,  securely 
attached  to  the  side  of  the  iron  columns.  The 
wiring  to  and  from  the  switches  and  to  the  arc 
lamps  is  run  in  iron-armored  conduit  fastened  to 
the  columns  and  to  the  under  side  of  the  roof 
trusses.  At  ever\'  lamp  opening  the  conduit  con- 
tains a  tee  looking  down,  and  to  this  tee  is  screwed 
a  short  nipple  carrying  a  hook  upon  w-hich  the 
lamp  is  hung.  By  this  method  of  installation  the 
wires  are  entirely  concealed.  Each  set  of  four 
lamps  is  protected  by  a  cut-out  placed  in  a  manner 
similar  to  the  ones  protecting  the  motor  leads. 

There  are  installed  in  the  plant  at  the  present  time 
a  total  of  95  motors,  distributed  as  follows: 

Electrotype  Foitndry.  H.  P. 
1 7  Individual  motors,  belted  or  geared  to 
dovetailing  machine,  triminers,  planers, 
roughers,  saws,  routers,  black  leaders, 
molding  machines,  beveling  machines, 
blowers  and  jig  saws. 21 

1  Direct-connected  to  electroplating  dy- 
namo  10 

Bhidej-y. 

15  Belted  to  shafting  driving  folders,  book- 
covering  machines,  trimmers,  sew-ers,  wire- 
stitchers,  sewing  machines,  case  makers, 
embossers,  rounding  and  backing  ma- 
chines  52 

2  Direct-connected  to  shafting  driving  cut- 
ters and  smashers 10 

5  Individual  motors  belted  to  knife-grinders, 
tying  machines  and  gluing  machines 18.5 

Stock  Room. 
2    Belted    to    shafting    driving    cutting    ma- 
chines,  rotary  board   cutters,   grinding  ma- 
chines, sizing  machines  and  bevelers 6 

Heating  Apparatus. 

I  Belted  to  blower  fan  to  heat  office 12 

Machine  Shop. 

I  Belted  to  line-shaft  driving  machine  tools..  10 
Composing  Room . 

I  Belted  to  shaft  driving  type-setting  and  dis- 
tributing machines   3 

Press  Room. 

6  Belted  to  job  presses,  ink  grinders  and 
bronzing  machines    5-5 

41  Directly  attached  to  presses 173 

Total  horse  power  of  motors  installed 321 

The  motors  throughout  are  of  the  Lundell  type. 
This  motor  is  made  with  one  field  coil,  which  is 
entirely  protected  by  the  form  of  the  field  casting. 
The  armature  is  of  the  ironclad  type  with  removable 
form-wound  coils.  The  motors  have  a  steady 
neutral  point  of  commutation  and  do  not  spark 
under  sudden  changes  of  load. 

The  motors  directly  attached  to  the  presses  and 
shafting  are  multipolar,  narrow  in  width,  wath  a 
relativeh-  large  circumference  of  field  frames.  The 
commutator,  like  the  armature,  is  narrow  and  of 
large  diameter,  with  a  large  number  of  bars. 

There   are   various   considerations   which    usually 
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determine  in  each  case  whether  a  motor  should  be 
belted,  geared  or  directly  attached  to  a  machine,  or 
perhaps  indicate  that  the  machine  should  be  grouped 
with  others  of  its  class  and  driven  from  a  common 
shaft.  For  instance,  there  are  certain  classes  of 
machinery,  such  as  folders,  stitchers,  type-setting 
and  type-distributing  machines,  etc.,  which  take  but 
a  very  small  amount  of  power,  which  are  each  in 
operation  almost  continuously  and  which  can  be 
arranged  in  rows  convenient  to  a  line-shaft.  There 
are  few,  if  any,  advantages  to  be  gained  by  driving 
such  machines  with  individual  motors,  and  especially 
is  this  the  case  when  the  driving  shaft  can  be  placed 
below  the  floor,  as  is  done  in  the  plant  under  con- 
sideration. Fig.  7  shows  a  number  of  groups  of 
this  class  of  machinery.  The  machine  belts  pass 
directly  down  through  the  floor  to  pulleys  carried 
upon  a  shaft  supported  by  floor  stands  bolted  to 
planks  in  the  bottom  of  the  shaft  pit.  This  pit  is 
built  with  a  concrete  bottom  and  brick  side  walls, 
and  is  covered  with  the  floor  built  in  sections,  so 
that  it  can  be  removed  for  purposes  of  inspection 
and  oiling.  The  shaft  is  driven  by  a  belled  motor 
set  upon  a  stand  at  the  wall  end.  This  motor  rack  is 
made  of  three-by-three-inch  timbers,  securely  bolted 
together,  and  fastened  to  the  floor.  Underneath 
the  motor  and  between  the  legs  of  the  rack  is  placed 
the  starting  box.  This  box  is  mounted  on  a  slat,e 
base,  which  also  contains  the  main-line  switch  and 
the  fuses  for  the  protection  of  the  motor.  Each 
box  is  also  provided  with  an  overload  attachment 
which  will  break  the  circuit  in  case  of  an  excessive 
current.  As  a  rule  the  motors  belted  to  a  line-shaft 
in  this  way  are  shunt  wound  and  run  at  a  speed  of 
1,000  revolutions  per  minute. 

It  may  seem  strange,  in  view  of  the  admitted 
losses  in  line  shafting,  that  any  shafting  whatever 
was  allowed  in  the  plant,  but  when  the  inefficiency 
of  very  small  motors  and  their  comparatively  large 
cost  of  installation  are  considered,  reasons  will  not 
be  found  lacking  for  putting  a  limit  on  the  tendency 
toward  individual  machine  driving.  In  some  cases, 
such  as  paper  cutters,  smashers  or  embossing  ma- 
chines, which  depend  largely  upon  the  inertia  of 
their  moving  parts  to  furnish  the  power  for  their 
operation,  a  great  advantage  is  gained  by  having  a 
number  belted  to  a  line-shaft,  and  thus  operated 
by  a  common  source  of  power,  for,  under  such 
conditions,  each  machine  gets  the  benefit  of  the 
stored  momentum  of  the  flywheels  of  the  entire 
hne.     A  case   in   point  is   shown   in   Fig.   7,   which- 


dividual  motors  should  be  provided.  But  whether 
to  belt,  gear  or  direct-connect  the  motor  to  the 
press  is  the  problem.  The  belted  equipment  is  the 
cheapest,  the  easiest  to  buy  and  install,  and  the 
more  convenient  to  repair,  as  an  injured  motor 
can  be  quickly  replaced.  The  higher  speed  at 
which  they  run  furnishes  a  certain  amount  of  in- 
ertia to  carry  the  press  over  the  "centers"  of  each 
impression.  The  belted  motor  takes  up  valuable 
room,  however,  and  as  it  must  be  protected  it 
usually  presents  an  unsightly  appearance.  The 
geared  motor  can  be  installed  in  most  cases  and  is 
an  improvement  over  the  belted  type,  though  the 
increased   cost    of    its    installation    makes   its    ad- 
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vantage  a  doubtful  one.  The  directly  connected 
motor  takes  the  place  occupied  by  the  driving  pul- 
leys of  a  belt-driven  press,  and  thus  has  the  ad- 
vantages of  neatness  and  compactness.  As  presses 
are  usually  built,  the  main  driving  shaft  makes  five 
revolutions  to  every  impression,  so  that  a  press 
operating  at  1,440  impressions  per  hour  requires  a 
direct-connected  motor  running  at  J2o  turns  per 
minute.  This  slow  speed  means  a  large  and  com- 
paratively expensive  motor.  Its  armature  must  be 
keyed  directly  to  the  press  shaft,  and  this  often 
means  that  the  shaft  of  the  old  press  must  be  taken 
out  to  have  an  extension  welded  upon  it.  The 
slow  speed  of  the  armature  prevents  the  accumula- 
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illustrates  a  row  of  cutters.  Here  are  six  cutters 
and  a  book-binding  machine  operated  by  one  five 
horse  power  motor.  Individual  driving  would  have 
required  at  least  seven  one-horse-power  motors,  and 
the  result  would  have  been  far  from  satisfactory 
or  economical.  On  the  other  hand,  there  are  ma- 
chines which  may  take  a  small  amount  of  power,  but 
which  are  in  operation  only  intermittently,^  or  per- 
haps cannot  be  conveniently  located  in  positions  to 
be  belted  to  a  line-shaft.  Such  instances  are  found 
in  the  electrotype  foundry,  Fig.  8,  where  there  are 
numerous  small  machines,  each  with  its  individual 
motor  either  belted  or  attached  by  gearing. 

The  method  of  driving  the  large  presses,  how- 
ever, presents  the  most  problems.  Here  the  con- 
ditions of  operation  leave  but  little  doubt  that  in- 


tion  of  energy  to  help  the  press  over  the  centers. 
In  spite  of  these  disadvantages,  however,  the  im- 
provement in  the  mechanical  design  of  the  equip- 
ment with  direct-connected  motors  over  the  belted 
or  geared  arrangements,  and  the  longer  life  of  the 
slower-running  motors  were  thought  to  be  suffi- 
cient to  justify  the  extra  investment,  and,  therefore, 
motors  directly  connected  to  the  41  presses  were 
installed. 

The  control  of  the  press  motors  presents  a  number 
of  difficulties,  and  the  solution  which  has  been 
worked  out  in  this  case  may  prove  of  interest.  A 
printing-press  controller  should  have  a  handle 
placed  within  easy  reach  of  the  feeder,  by  means  of 
which  the  press  can  be  conveniently  started  and 
stopped.     In  case  of  a  failure  of  the  current  from 


any  cause,  the  controller  should  be  automaticallv 
released  so  as  to  return  to  the  "of?"'  position.  It 
should  have  a  locking  attachment  so  that  the  press- 
room foreman  can  adjust  the  press  for  a  certain 
number  of  impressions  per  hour,  and  then  leave  its 
operation  to  the  feeder.  This  locking  device  should 
not  interfere  with  the  stopping  or  starting  oi  the 
press,  but  should  insure  that  while  the  press  is  in 
operation  it  will  be  running  at  the  predetermined 
speed.  With  ordinary  electric  press  controllers  the 
convenience  with  which  the  feeder  can  change  the 
speed  of  hi*  motor  is  a  temptation  to  "soldier" 
when  not  working  directly  under  the  eye  of  the 
foreman.  The  controller  should  provide  for  at  least 
two  back-up  speeds  and  should  have  a  handle  on  the 
side  of  the  press  opposite  the  feeder,  by  means  of 
which  the  press  can  be  run  slowly  in  either  direc- 
tion  in   "making-ready"  operations. 

The  most  important  requirement,  however,  is  to 
secure  a  wide  range  of  speeds  for  the  press.  For 
instance,  it  is  sometimes  desirable  to  be  able  to 
operate  a  press  at  a  number  of  speeds  ranging  be- 
tween 1,000  and  2,000  impressions  per  hour.  This 
means  that  the  motor  should  be  controlled  between 
84  revolutions  per  minute  and  168  revolutions  per 
minute,  or  that  its  lowest  speed  should  be  50  per 
cent,  of  its  highest  speed.  Now,  the  speed  of  an 
electric  motor  may  be  varied  in  three  different  ways: 
(i)  resistance  may  be  inserted  in  series  with  the 
armature,  {2)  the  intensity  of  the  field  magnetism 
may  be  changed,  or  (3)  the  external  potential  ap- 
plied to  the  motor  may  be  altered.  The  first  method 
is  uneconomical  and  unsatisfactory  in  operation,  as 
it  results  in  an  unsteady  speed  under  such  a  variable 
load  as  is  given  by  a  printing  press.  The  second 
method,  while  more  economical  than  the  first,  is 
limited  in  its  application,  for  the  speed  of  a  motor 
cannot  be  satisfactorily  controlled  in  this  manner 
beyond  the  limits  of  about  three-quarters  of  its  full 
speed.  To  extend  this  range  of  speed  and  insure 
sparkless  operation  at  the  higher  limits  when  the 
field  is  weakened,  a  large  and  expensive  motor  will 
be  required.  The  third  method  requires  compli- 
cated generating  machinery  and  distributing  cir- 
cuits, and  if  but  two  voltages  are  used  (one  double 
the  other)  the  system  will  not  secure  the  range  of 
speed  desired. 

The  system  of  control  adopted  for  this  plant  com- 
bines the  first  two  methods.  Between  full  speed  and 
7S  per  cent,  of  full  speed  the  speed  variations  are 
secured  by  changing  the  field  magnetism.  This  is 
accomplished  by  cutting  in  or  out  sections  of  the 
series  field  winding.  Between  three-quarters  speed 
and  one-half  speed  the  various  steps  are  secured  by 
inserting  resistance  in  the  armature  circuit.  Three- 
quarters  speed  is  taken  as  the  average  or  normal 
speed  of  the  press,  and  at  this  point  all  series  field 
coils  are  cut  out,  and  the  motor  is  operated  as  a 
straight  shunt  machine  with  no  resistance  in  series 
with  its  armature.  In  this  way  the  main  controller 
provides  for  10  variations  in  speed,  five  of  which  are 
secured  by  armature  resistance  and  five  by  field  com- 
mutation. An  auxiliary  resistance  box  is  placed  on 
the  motor  or  adjusting  side  of  the  press,  by  means  of 
which  10  additional  speeds  can  be  obtained  between 
any  two  of  the  main  controller  speeds,  so  that  this 
method  of  control  secures  many  different  speeds, 
and  it  is,  therefore,  possible  to  operate  the  press 
with  a  fine  adjustment  and  always  at  the  highest  rate 
which  the  character  of  the  work  will  permit. 

The  diagram  of  the  controller  connections  is 
shown  in  Fig.  5  and  the  construction  of  main  con- 
troller in  Fig.  4.  The  steel  rod  passing  down  from 
the  handle  at  the  left  of  the  press  feeder,  Fig.  3, 
operates  the  contact  arms  by  means  of  a  bevel  gear. 
These  arms  carry  carbon  brushes,  and,  passing  over 
the  segments,  cut  in  or  out  armature  resistance 
and  series  field  windings.  The  contact  arms  are 
held  in  a  semi-circular  cast-iron  connection  which 
contains  a  series  of  small  holes  corresponding 
to  the  number  of  speeds  secured  by  the  con- 
» troller.  Pivoted  at  the  center  is  a  movable  arm 
fitted  with  a  handle  and  pin  which  can  be  made  to 
enter  any  one  of  the  10  holes.  When  the  current  is 
turned  on  and  the  controller  revolved,  this  arm 
moves  around  until  it  engages  a  pawl  operated  by 
an  electromagnet.  As  long  as  the  current  is  pass- 
ing through  the  motor  this  magnet  holds  the  con- 
troller in  position,  but  it  will  release  the  arm  as 
soon  as  the  current  is  interrupted,  and  a  strong 
spiral  spring  on  the  controller  rod  immediately 
brings  the  arm  back  to  the  "off"  point.  The 
"automatic"  device  is  thus  secured,  while  the  lock- 
ing feature  is  obtained  by  means  of  the  movable 
arm,  which  can  be  set  at  any  hole  corresponding  to 
any  desired  speed.  The  hole' corresponding  to  the 
normal  speed  is  marked  and  the  press  is  usually 
operated  on  this  point. 

On  the  right  of  the  feeder  is  placed  a  small  panel 
board  containing  the  main-line  switch,  a  circuit 
breaker  and  fuses  for  protecting  the  motor.  The 
switch  is  of  the  "tumbler"  type  and  is  connected  so 
that  when  thrown  up  it  connects  the  motor  ready 
for  operation.  When  this  switch  is  'opened  an  ex- 
tension of  each  blade  makes  a  contact  with  the 
lower  clips  so  as  to  short-circuit  the  shunt  fields 
of  the  motor  through  a  non-inductive  resistance, 
providing  a  path  for  the  field  discharge  and  thus 
avoiding  the  danger  of  a  puncture.  The  circuit 
breaker  is  adjustable  through  a  wide  range,  and  is 
of  the  "time  limit"  type.  In  this  type  the  acting 
magnet  is  shunted  by  an  exposed  coil  of  high-re- 
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Corruption  seems  to  run  rampant  in  some  Eu- 
ropean capitals  in  spite  of  the  efforts  of  certain  well- 
meaning  reformers  to  make  the  Americans  believe 
that  this  is  the  only  country  where  such  practices 
are  tolerated.  Just  now  Vienna  is  said  to  be  in  an 
uproar  because  the  municipal  contract  for  street 
illumination  seems  to  be  controlled  through  corrupt 
influences.  The  members  of  the  opposition  to  the 
administration  are  bent  on  ousting  Dr.  Lueger,  who, 
in  addition  to  being  burgomaster,  is  leader  of  the 
anti-Semitic  party  in  the  provincial  diet  and  likewise 
in  the  imperial  parliament.  Lueger  has  reopened 
negotiations  with  the  Imperial  Continental  Gas  com- 
pany for  the  lighting  of  the  city,  after  pledging  his 
word  not  to  renew  the  contract  which  terminates 
this  month.  It  is  claimed  that  Vienna  is  the  worst 
lighted  of  European  capitals,  and  that  the  man  who 
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is  willing  once  more  to  hand  over  his  fellow-towns- 
men to  the  corporation  that  is  responsible  for  such  a 
slate  of  affairs  not  only  has  forfeited  public  confi- 
dence, but  on  the  face  of  it  is  guilty  of  administrative 
corruption  of  the  worst  sort.  Nor  do  the  charges  of 
corruption  which  lie  against  Lueger  stop  with  those 
in  connection  with  the  lighting  contract.  The  re- 
ports of  the  turbulent  scenes  in  the  meetings  of  the 
municipal  ofificers  remind  American  readers  of  fron- 
tier gatherings.  In  spite  of  the  charges  that  have 
been  uttered  against  the  members  of  the  government, 
it  is  believed  that  they  will  be  permitted  to  remain  in 
office. 


The  local  electrical  workers'  organizations  in  De- 
troit has  been  urging  the  passage  of  an  ordinance 
bv  the  Common  Council  of  that  city  providing  for 
issuing  licenses  upon  examination  by  the  city  elec- 
trical commission.  This  action  was  opposed  by  the 
commission,  which  declared,  in  a  comunication  to 
the  council  that  the  proposed  urdinance  was  un- 
necessary, as  the  commission  already  had  regula- 
tions covering  the  points  raised  in  the  ordinance 
of  the  electrical  workers.  It  was  also  staled  that 
the  corporation  counsel  had  expressed  the  opinion 
that  in  order  to  render  effectual  a  provision  in  the 
proposed  ordinance  requiring  the  commission  to 
issue  permits  and  badges  to  inside  electrical  wire 
workers,  an  act  of  Legislature  authorizing  such 
proceedings  would  have  to  be  secured.  The  coun- 
cil, however,  adopted  the  measure. 

Similar  yction  has  been  urged  m  Hartford^  where 
the  Electrical  "'.Vorkers'  union  is  endeavoring  to 
secure  the  enaclment  of  a  law  requiring  all  men 
employed  in  electrical  construction,  wiiether  in 
buildmgs  or  in  the  streets  of  the  city,  to  t'e  licensed. 
The  proposition  is  opposed  by  ilie  local  insurance 
interests  and  the  electric-lightijig  companies.  Rep- 
resentatives of  these  interests  declare  that  ample 
protection  is  now  afforded  by  the  system  of  indoor 
insoection  of  electrical  work  conducted  by  the  un- 
derwriters' electrician,  while  the  city's  electrical  in- 
soector  of  outdoor  work  and  the  inspectors  of  the 
electric  comoanies  look  after  all  wires  in  the  open. 
It  was  insisted  that  examinations  lor  licen'-es  should 
be  conducted,  not  by  members  of  the  union,  but 
by  experts  not  connected  with  them  or  with  any  of 
the   corporations. 

As  a  general  proposition  it  may  be  said  that  too 
many  safeguards  cannot  be  provided  to  in=ure  good 
construction,  but  it  is  questionable  if  examinations 
conducted  bv  a  commission  controlled  through 
political  influence  can  serve  any  good  purpose. 
There  has  been  altogether  too  much  politics  in  elec- 
trical  affairs   already. 


The  question  of  municipal  ownership  of  telephone 
exchanges  is  not  confined  to  Great  Britain,  al- 
though there  is  much  more  discussion  of  the  sub- 
ject in  Manchester,  Glasgow  and  Loi:don  than 
elsewhere.  The  city  of  Columbus  is  looking  for 
distinction  in  this  direction,  or  rather  some  of  its 
councilmen  are  advocating  an  experiment  of  this 
kind.  One  of  the  leaders  of  this  movement  has 
propounded  a  few  wise  observations  on  the  subject. 
They  are  not  entirely  consistent,  it  is  true,  but 
they  are  delivered  with  an  air  of  wisdom  that  is 
really  imposing.  Councilman  Marshall,  for  such  is 
the  leader's  name,  says: 

Investigation  shows  that  the  charges  of  the  Bell 
Telephone  company,  where  competitive  companies 
have  established  plants,  have  been  reduced  from 
one-third  to  one-half.     Its  profits  are  enormous. 

The  truth  of  ihis  assertion  cannot  be  questioned. 
Not-so,  however,  the  following: 

The  cost  of  telephone  service  is  not  lowered  by 
competition,  ahhough  the  number  of  subscribers 
is  usually   increased. 

Mr.  Marshall  goes  on  to  say  that  "in  many  foreign 
countries  private  ownership  of  telephone  systems 
is  a  thing  of  the  past;  in  places  where  it  has  not 
been  abolished,  far  higher  prices  prevail."  This 
is  misleading,  at  least.  The  same  criticism  applies 
to  the  following  statement: 

There  can  be  no  doubt  that  under  public  owner- 
ship the  charges  for  telephone  service  can  be  made 
cheaper  than  under  private  ownevship.  in  any  coun- 
try. 

Mr.  Marshall  should  be  encouraged  in  his  efforts 
to  procure  an  -efficient  and  inexpensive  telephone 
system   for    his   constituents,    bu-;   he    should    study 
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the  question  carefully  and  make  a  more  thorough 
investigation  of  the  subject  before  advocating  such 
a  radical  change  as  that  which  he  contemplates. 
There  are  many  difficulties  involved  and  many 
problems  to  be  solved  in  the  establishment  of  local 
independent  exchanges  without  needlessly  encum- 
bering them  with  such  complications  as  municipal 
ownership. 


It  is  generally  believed  that  residents  oi  crowded 
city  districts  are  the  principal,  if,  indeed,  not  the 
only  beneficiaries  of  the  development  of  the  electric 
railway,  but  now  it  is  contended  by  well-informed 
residents  of  farming  communities  that  the  people 
of  the  rural  districts  are  equally  benefited.  For 
instance,  the  American  Agriculturist  attributes  the 
quietly  growing  but  highly  important  changes  in 
agricultural  communities  near  cities  to  the  trolley, 
and  the  same  auihority  points  out  that  farming  lands 
thus  favored  have  advanced  from  five  10  25  per 
cent,  in  value.  It  is  explained  that  thus  far  this 
is  due  not  so  much  to  the  relative  nearness  of  a 
market  as  to  the  increased  demand  from  city  resi- 
dents who  wish  to  enjoy  country  life.  This  is  ex- 
oected  to  mean  much  ultimatelv  to  agricult-jre.  The 
city  people  gradually  stay  longer  at  their  summer 
homes,  and  when  there  are  good  schools  in  the 
vicinity  the  summer  sojourners  often  become  per- 
manent residents.  All  this  enables  the  country 
town  to  afford  the  betterniBnts  which  make  life 
worth  the  living,  and  this  improvement,  s-'cially  and 
financially,  may  in  certain  restricted  regions  restore 
to  farming  some  of  its  lost  favor.  In  spite  of  all 
that  has  been  .laid  against  it  the  overhead  trolley 
has  greatly  improved  the  condition  of  the  people 
in  large  cities  and  in  suburban  towns,  and  now  it 
seems  destined  to  effect  an  even  greater  improve- 
ment in  the  agricultural  communities. 


The  Allen  law  was  the  principal  issue  in  the  pr.lit- 
ical  campaign  just  closed  in  Illinois.  Members  of 
the  last  state  Legislature  were  measured  by  their 
attitude  toward  that  bill,  and  no  matter  how  good 
their  record  might  otherwise  be  considered,  their 
fitness  for  re-election  was  determined  solely  by 
their  position  with  reference  to  street-railway  fran- 
chises. Many  of  those  who  had  voted  for  the  Allen 
law  sought  re-election  and  pledged  themselves  to 
support  a  bill  to  revoke  the  Allen  law  at  the  next 
session  of  the  Legislature.  It  is  now  generally 
agreed  that  aside  from  the  merits  or  the  faults  of 
the  Allen  law  it  was  a  mistake  to  force  such  a  meas- 
ure through  a  Legislature,  however  friendly  toward 
the  street-railway  interests.  It  had  the  effect  of 
causing  the  opponents  of  such  legislation  to  combine 
and  throw  the  weight  of  their  influence  in  favor  of 
the  election  of  men  avowedly  hostile  to  the  street 
railways  and  other  corporations  operating  under 
public  franchises. 

Under  the  terms  of  the  Allen  law  the  City  Council 
of  Chicago  is  empowered  to  grant  franchises  for 
50-year  periods,  w-here  previously  20  years  had  been 
the  limit.  It  stipulates  that  in  extension  ordinances 
the  fare  must  be  five  cents  for  the  first  20  j^ears. 
The  greatest  objection  is  that  it  alters  the  relations 
between  the  city  and  the  existing  street-railway 
companies  and  provides  a  method  of  dealing  with 
existing  companies  different  in  important  respects 
from  the  method  provided  for  dealing  with  new 
companies.  Restrictions  thrown  about  the  grant- 
ing of  new  franchises  are  not  made  applicable  to 
the  extension  of  existing  franchises.  Before  the 
Allen  law  was  enacted  the  companies  had  no 
right  to  go  to  the  council  for  extensions  until  their 
old  franchises  expired,  but  now  they  may  go  any 
time  and  ask  for  50-year  extensions,  no  matter 
when  they  may  expire,  and  it  is  to  be  expected  that 
the  companies  will  select  a  time  when  the  council  is 
especially  favorable  to  them. 

Another  consideration  involved  in  the  contro- 
versy over  the  Allen  law,  which  was  brought  out 
conspicuouslj-  during  the  campaign,  was  the  oppo- 
sition that  must  be  engendered  by  such  methods 
as  those  employed  in  securing  the  enactment  of  the 
objectionable  measure.  Corporations  cannot  openly 
disregard  public  sentiment  without  awakening  act- 
ive hostility  in  the  community,  and  the  prominence 
given  this  issue  during  the  campaign  just  closed  may 
be  said  to  have  been  due  as  much  to  the  methods  em- 
ployed in  securing  the  adoption  of  the  Allen  law 
as  to  the  obnoxious  features  of  that  bill  itself. 
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A  Scotch  View  of   American  Patents. 

The  American  patent  si'Slem  is,  all  things  coiisitl- 
ered,  prouabiy  me  best  in  tlie  world.  Siili  it  is 
inieresLing  to  note  how  much  more  benenccnt  it 
appears  to  ioreigncrs  than  to  American  invcn.ors 
01  actual  experience.  An  example  ot  thiscnchant- 
ir.cnt  lent  ay  distance  is  given  below.  Tne  idea 
that  an  American  patent  is  "absolutely  secure"  is 
especially    noteworthy. 

A  correspondent  writes  to  the  Glasgow  Herald 
as  loliows;  'In  opening  new  granite-ciusning  ma- 
chinery at  Dalbeattie  last  Saturday,  Mr.  ivia.^well, 
in  view  of  the  lact  that  the  macnincry  had  come 
Irom  America,  said  it  was  a  disgrace  to  this  coun- 
try that  all  the  skill  and  material  had  to  be  got 
from  America,  and  asked  whether  there  were  not 
enough  of  mechanical  skill  in  Britain.  In  my  opin- 
ion the  explanation  of  this  disgraceful  fact  is  not 
far  to  seek.  It  is  found  in  the  vast  difference  there  is 
between  the  patent  laws  of  Britain  and  those  of  the 
L'nited  States. 

"Un  tins  side  of  the  water  every  obstacle  is 
thrown  in  the  way  of  the  inventor;  on  the  other 
side  he  has  every  facility  and  asistance  afforded  him. 
In  this  country,  after  the  inventor  may  have  spent 
a  large  sum  in  experiments  and  models,  he  has  to 
employ  an  agent  to  make  a  thorough  search  through 
all  previous  patents  in  order  to  make  sure  that  his 
invention  has  not  been  anticipated  or  will  not  be 
an  infringement  of  some  existing  patent.  If  he 
takes  out  a  patent  it  will  cost  him  about  fioo  in 
Patent  Office  fees  and  taxes  during  its  currency 
of  14  years.  For  this  money  what  does  he  receive? 
Nothing  more  than  merely  the  registration  of  his 
patent.  The  Patent  Office  gives  him  no  help  and 
no  directions  except  a  copy  of  its  rules.  It  does 
nothing  to  defend  him  against  pirates,  and  if  the 
patent  be  infringed,  or  the  invention  stolen,  the 
patentee  must  secure  his  own  rights  by  a  costly 
lawsuit.  ■      i    ■ 

"That  there  should  be  some  charge  for  the  reg- 
istration of  an  invention  is  reasonable,  but  the  taxes 
levied  .go  far  beyond  the  cost  of  Patent  Office  man- 
agement, costly  as  that  red-tape  institution  is.  The 
government  derives  from  these  taxes  an  income  of 
£80,000  a  year,  while,  on  the  other  hand,  not  one 
inventor  in  10  makes  a  penny  of  profit  by  his  in- 
vention. Why  should  it  be  that  an  author  has  a 
free  copyright  in  his  own  book  while  an  inventor 
is  fined?  »         !  ' 

"When  we  turn  to  the  United  States  a  very  dif- 
ferent state  of  matters  is  found.  The  Patent  Office 
makes  an  exhaustive  search  through  all  the  patent 
records  of  the  world.  If  the  invention  is  found  to 
be  a  novelty  a  patent  is  issued  whose  validity  can- 
not be  questioned  except  on  the  ground  of  fraud. 
For  all  this  the  patentee  pays  no  more  than  a  tenth 
of  what  is  paid  to  our  office  for  mere  registration, 
and  his  patent,  which  is  absolutely  secure,  lasts  for 
three  years  longer  than  a  British  patent.  The  pro- 
cedure of  the  German  Patent  Office  is  akin  to  that 
of  the  United  States.  It  will  be  seen,  therefore, 
that  while  in  our  case  patents  are  rendered  as  in- 
secure and  expensive  as  possible,  our  great  rivals 
in  business  have  every  facility  and  security  given 
them,  and  at  only  a  tithe  of  what  is  paid  by  us.  I 
am  amazed  that  such  a  state  of  things  is  permitted 
to  exist  in  our  country.  If  any  M.  P.  will  bring 
up  the  matter  in  Parliament,  and  succeed  in  getting 
our  patent  laws  assimilated  to  those  of  our  success- 
ful rivals,  he  will  do  more  for  the  promotion  of 
British  industry  than  any  le.gislation  that  has  been 
passed  during  the  last  quarter  of  a  century." 
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Street  Railways  for  Japan. 

An  American  syndicate,  directed  by  Chicago, 
Philadelphia  and  iNew  V:ork  capitalists,  is  cons.d- 
ering  the  advisability  of  establishing  a  stree.-rail- 
way  system  in  Japan  under  an  exclusive  IrancHi^e 
from  the  government.  'Ihe  Japanese  consul  in 
Chicago  is  reponcd  to  have  given  the  following 
explanation  of  the  conditions  that  prevail  in  his 
country:  .  ,•  .     , 

"At  present  there  is  the  horse-car  line  established 
in  Tokio  in  liiHz  and  the  trolley  lines  of  Kioto. 
There  is  a  committee  on  railways  consisting  of 
about  50  members,  and  one  of  their  number  has 
recently  visited  the  United  States,  England  and 
Germany.  As  many  as  12  applications  from  Japan- 
ese companies  have  been  before  the  commiitee  at 
once,  but  now  these  are  all  consolidated  into  two 
companies,  and  they  are  still  asking  for  charters. 
These  have  neither  been  granted  nor  refused. 

"Foreigners  are  unable  to  understand  why  the 
Japanese  go  without  street  railways.  We  have  been 
so  long  without  them  that  we  intend  now  to  wait 
until  something  that  secins  to  be  permanent  and 
practical  is  brought  out,  and,  of  course,  we  rather 
expect  that  when  it  does  come  it  will  be  from  the 
United  States.  Only  a  week  ago  I  had  a  letter  from 
Tokio  asking  about  a  pneumatic  railway  they  had 
heard  of  and  whether  any  such  line  was  yet  com- 
pleted here.  They  are  studying  both  the  overhead 
trolley  system  and  the  underground.  Neither  of 
these  seems  to  be  practical  for  Japan.  The  hurri- 
canes have  made  trolley  lines  dangerous,  tearing 
down  the  wires  and  tangling  them  up  with  others, 
/ill  earthquake  shakes  Japan  once  in  every  two  or 
three  years,  and  that  would  endanger  any  expensive 
underground  system.  None  of  the  streets  of  Tokio 
is  more  than  go  feet  wide,  and  this  has  also  to  be 
considered  in  plans  for  street  railways. 

"When  a  .system  is  found  that  seems  desirable 
the  Japanese  government  would  doubtless  be  will- 
ing to  grant  franchises.  It  is  America  that  is  per- 
fecting this  system,  whatever  it  shall  be,  and  capi- 
talists, if  they  are  planning  for  investments,  are 
anticipating  the  time  when  the  government  shall 
grant  franchises." 


Chinese  Telegraphy. 

In  an  article  in  the  current  number  of  the  Engi- 
neering Magazine  on  "Industrial  Progress  in 
China,"  by  J.  S.  Fearon  and  E.  P.  Allen,  these  iii- 
teresting  statements  are  made:  "The  telegraph  is 
the  only  institution  of  modern  science  wdiich  has 
obtained  any  considerable  foothold  in  China.  Pe- 
king is  connected  by  wire  with  Tientsin  and  with 
Manchurian  points  up  to  the  Russian  frontier, 
whence  connection  is  continued  by  Russian  Si- 
berian lines  to  Europe.  The  capital  is  also  con- 
nected with  all  the  treaty  ports  and  principal  cities 
in  China  proper,  and  these  again  with  each  other. 
Canton  has  connection  also  through  Yiinnan  with 
Burma.  China  learned  the  value  of  the  telegraph 
in  the  war  with  France,  and  it  has  long  since  been 
admitted  to  have  'become  indispensable.'  The  tele- 
graph, however,  is  under  imperial  control,  and 
there  is  probably  little  opportunity  for  its  extension 
as  a  private  enterprise.  Chinese  writing  being  not 
alphabetic,  but  syllabic,  and  there  being  as  many 
characters  as  there  are  words  in  use,  the  telegraphic 
messages  are  sent  in  a  number  cipher.  For  transcrib- 
ing messages  received  a  double-ended  type  is  used; 
on  one  end  is  the  character,  and  on  the  other  the 
corresponding  number.  When  a  message  is  re- 
ceived, it  is  set  up  by  the  numbers,  and  then  printed 
from  the  reverse,  or  character,  end." 
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tucky  were  selected  for  this  work,  and  these  vessels 
have  been  equipped  with  electrical  motors  through- 
out the  turrets  for  the  control  of  all  operations. 
As  this  means  the  operation  of  the  heavy  mechan- 
ism of  the  13-inch  turrets,  superimposed  with  eight- 
inch  turrets,  the  test  is  the  most  severe  that  has 
been  made  by  any  government  at  any  time,  and 
will  be  watched  with  interest  everywhere,  for  the 
reason  that  it  will,  if  successful,  establish  conclu- 
sively the  superiority  of  the  electrical  mechanism. 

There  is  no  denying,  however,  that  this  feature 
is  considered  an  experiment,  and  while  the  depart- 
ment has  confidence  that  the  electrical  system  is 
capable  of  greater  progress  and  improvement  than 
any  other  now  in  use,  the  utilization  of  electricity 
for  turning  gear  will  be  confined  to  these  two  ves- 
sels until  they  shall  have  been  in  commission  long 
enough  to  permit  of  the  compilation  of  some  defin- 
ite  data. 


Telegraphic     Difficulties  in   Cuba    and 
Porto  Rico. 

It  is  stated  that  the  signal-service  telegraph  op- 
erators of  the  United  btates  army  in  Cuba  and 
Vorto  Rico  will  not  handle  commercial  business 
unless  especially  directed  to  do  so.  The  question 
of  telegraph  Imes  in  the  islands  is  one  which  prom- 
ises to  be  a  source  of  trouble.  In  both  islands  the 
telegraph  lines  were  the  property  of  the  Spanish 
government  and  were  operated  by  that  government 
while  in  possession.  The  United  States  will  take 
charge  of  these  lines,  along  with  other  government 
property,  when  the  Spaniards  evacuate,  but  the 
disposal  of  them  is  a  question  of  considerable  im- 
portance. They  are  in  a  very  bad  state  of  repair 
and  have  in  many  cases  been  destroyed,  so  that 
it  will  take  a  great  deal  ot  work  and  money  to 
place  them  in  good  condition.  General  Greely,  the 
chief  signal  ofiicer  of  the  army,  does  not  feel  that 
he  has  the  money  to  spare  or  the  authority  to  spend 
it  for  placing*  these  lines  in  repair  for  commercial 
purposes  unless  directed  to  do  so  by  the  command- 
ing generals.  Of  course,  if  the  government  were 
to  retain  possession  of  the  lines  it  would  lose  nothing 
by  putting  them  in  proper  shape,  but  as  those  in 
Cuba  will  probably  be  turned  over  to  the  Cuban 
government,  any  money  which  might  be  expended 
on  them  might  be  lost.  In  Porto  Rico,  which  is 
now  a  part  of  the  United  States,  the  conditions 
are  somewhat  different,  but  there  the  principle  of 
government  ownership  is  involved.  It  is  possible 
that  the  government  may  decide  to  sell  the  lines 
to  a  private  corporation,  but  this  will  be  a  matter 
for    Congress   to   determine. 


Opening  for  Electrical   Blacksmiths. 

[Adveriisement  in  London  Daily  Chronicle.] 

ELECTRICIAN  and  engineer  required  by  Mr. 
Jeremiah  Colman.  at  Gatton  Park;  competent 
to  take  charge  of  electric  lighting  and  plant,  and  a 
2C  horse  power  gas  engine;  able  to  use  anvil  and 
execute  repairs  to  ironwork;  preference  given  to  a 
man  who  can  shoe  hoises;  unexceptional  references 
for  respectability  and  competency.  Apply,  letter 
only.  C.  Trevor  Wheeler,  Esq.,  agent  Gatton  Park, 
Surrey. 


Electrical   Operation   of   Warship   Tur- 
rets. 

In  describing  the  United  States  battleships  Kear- 
sarge  and  Kentucky,  now  building,  the  Engineers' 
Magazine  discusses  briefly  the  project  of  using  elec- 
trical power  for  the  operation  of  the  gun  turrets. 
As  naval  engineers  know,  the  question  of  turret- 
turning  gear  presents  a  problem  with  which  all 
nations,  the  United  States  included,  have  been 
grappling  for  years.  The  whole  matter  has  not 
as  yet  passed  the  experimental  stage.  Steam,  hy- 
draulic, pneumatic  and  electrical  power  have  all 
been  utilized  for  the  work,  and  the  advocates  of 
the  last  named  have  lately  been  particularly  active 
in  the  presentation  of  the  claims  of  their  favorite 
method. 

The  electrical  gear  has  been  utilized  in  the  Eng- 
lish, French,  Russian  and  German  navies  for  the 
turning  of  small  turrets,  and  in  some  of  the  more 
recently  constructed  vessels  of  the  Russian  and 
French  navies  for  larger  turrets  as  well,  and  so, 
except  in  the  matter  of  a  direct  comparison,  there 
was  nothing  original  in  the  installation  by  the  United 
States  of  electrical  turning  gear  for  two  of  the 
eight-inch  turrets  on  the  armored  cruiser  Brook- 
lyn, while  steam  was  retained  as  the  propelling 
power  of  the   other  two   turrets. 

The  results  seemed  to  rather  favor  the  electrical 
installation,  but  they  were  to  such  a  degree  super- 
ficial that  the  officials  determined  to  make  a  thor- 
ough   test.     The    battleships    Kearsarge    and    Ken- 


Electrolysis  at  Dayton,  O. 

From  Harold  P.  Brown's  report  of  the  damage 
done  to  water  mains  in  Dayton,  O.,  by  electrolysis 
the  following  summary  is  made: 

"(I)  'ihe  area  in  which  the  pipes  are  positive  to 
the  rail,  and  therefore  suffering  injury,  runs  fully 
lialf  a  mile  to  the  west  of  the  power  houses,  on  the 
left  side  of  the  Great  Miami  Kiver,  and  for  a  mile 
to  the  east.  This  area  is  ordmarilj'-  confined  to  a 
radius  of  a  quarter  of  a  mile  from  each  power  house. 
"(2)  The  cast-iron  pipes  in  the  district  just  men- 
tioned seem  upon  examination  to  be  in  excellent 
condition,  since  the  coating  when  first  exposed  is 
black  and  even,  and  could  easily  be  mistaken  for  the 
black  paint  ordinarily  applied  to  the  pipes.  But  on 
close  examination  it  is  found  that  the  paint  has  en- 
tirely disappeared  and  the  soft,  black  coating  is  a 
part  of  the  pipe  itself,  but  can  easily  be  scraped  off 
with  a  knife.  On  exposure  to  the  air  this  black 
coating  gradually  turns  to  the  ordinary  color  of  iron 
rust,  but  retains  its  light  and  spongy  character. 

"(3)  The  salts  and  alkalies  ol  the  soil  seem  to  form 
a  solvent  for  both  iron  and  lead  in  presence  of  the 
electrical  current,  since  the  stones  surrounding  the 
pipes  in  the  district  above  mentioned  are  actually 
electroplated  with  the  metal  from  the  pipes.  This 
condition  has  never  been  reported  elsewhere  to  my 
knowledge. 

"(4)  In  the  attempt  to  check  electrolysis  the  roads 
have  put  in  a  great  number  of  Falk  cast-welded 
joints,  replacing  ordinary  joints,  which  were  pre- 
viously bonded  with  No.  oo  wire.  Measurements 
were  taken  in  February  last  along  Third  street,  from 
the  bridge  to  St.  Clair  street,  before  the  cast-weld 
was  applied.  After  the  rails  on  this  saine  street  were 
cast-welded  my  examinations  were  made,  and  my 
readings  were  practically  the  same  as  those  made  in 
February,  the  only  variation  being  that  due  to  the 
increased  summer  traffic.  The  rail  ends  had  been 
cleaned  with  a  sand  blast  before  the  cast-welding 
was  applied,  and  I  am  informed  that  the  work  was 
done  by  one  of  the  experts  of  the  company.  Me- 
chanically considered,  the  joints  are  magnificent, 
but  their  electrical  conductivity  is  vcr^'  low. 

"(5)  The  unusual  conductivity  of  the  soil,  which 
shows  indications  of  the  current  for  15  to  20  feet 
from  the  rails  and  pipes,  may  be  either  alkaline 
matter  contained  in  the  soil  itself  or  derived  from 
leaks  in  the  natural-gas  or  artificial-gas  pipes.  If 
the  latter  is  determined  by  chemical  analysis  to  be 
due  to  gas  leakage,  a  very  interesting  legal  question 
will  be  raised  concerning  the  responsibility  for  the 
damage. 

"Since  a  casual  inspection  of  the  cast-iron  pipes 
would  have  led  to  report  that  they  were  in  good 
condition,  the  same  state  of  affairs  might  exist  in 
other  cities. 

"The  Dayton  conditions  are  so  unusual  that  no 
method  of  electrolysis  prevention  heretofore  sug- 
gested would  be  efficient." 

,  It  is  pointed  out  by  the  Railroad  Gazette,  from 
which  the  quoted  paragraphs  are  taken,  that  tests 
of  cast-welded  rail  joints  in  Chicago  have  shown  a 
different  result — a  very  slight  drop  in  the  current  at 
the  joints  of  this   character. 


Cable-car  Parties. 

[From  the  Chicago  Record.] 

The  man  who  invented  trolley  parties  gave  the 
world  a  new  means  of  relieving  the  tedium  of  daily 
life,  and  society  is  his  debtor.  But  that  he  did  not 
exhaust  the  possibilities  of  the  street-railway  line 
as  a  means  of  distraction  was  shown  Thursday 
night,  when  the  North  Side  cable  system  abruptly 
suspended  operations. 

Hundreds  of  homeward-bound  theater-goers  took 
seats  in  the  cars  wholly  unaware  of  the  treat  in 
store  for  them.  They  expected  nothing  more  than 
a  commonplace  trip  home.  Instead  they  were  al- 
lowed for  hours  to  sit  on  the  luxurious  seats,  to 
hang  to  the  handsome  leather  straps  or  to  loll  grace- 
fully upon  the  platform  railing.  Those  inside  were 
at  liberty  to  breathe  unreproved  the  crisp  night  air, 
and  even  to  sleep  in  the  seats,  while  the  night  life 
of  a  great  cit}'-  rolled  around  them  as  in  a  panorama. 
And  the  charge  was  five  cents!  ^ 

Without  wishing  to  cast  discredit  upon  the  in- 
vention of  the  trolley  party,  it  may  be  said  that  both 
in  the  variety  of  the  entertainment  offered  and  in 
the -length  of  time  which  it  occupies  the  new  amuse- 
ment is  superior.  Chicago  will  wait  with  eager 
interest  to  see  what  further  entertainments  the  ver- 
satile North  Side  cable  has  in  store. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician ] 

The  long-distance  telephone  company  in  Martin 
County,  JVimn.,  has  had  considerable  trouble  ovei 
its  nghc-ol-way,  and  the  end  is  not  yet.  Last  sprmg 
a  commission  was  appointed  to  appraise  damages 
ior  a  right-of-way  aujoining  the  Cmcago,  Muwau- 
kee  and  St.  Paul  railway  nght-of-way.  A  six-fuot 
strip  was  sold  to  the  telephone  company.  Now 
the  railroad  company  asks  damages,  ior  the  reason 
tliat  the  poles,  sec  in  the  center  ol  the  six-toot  strip, 
interfere  with  the  settmg  of  its  snow  fences.  The 
railroad  company  wants  the  telephone  company  to 
place  its  poles  on  the  line  dividing  the  telephone 
company's  and  the  farmers'  lands. 

A  meeting  of  aU  the  independent  telephone  com- 
panies of  Western  Wisconsin  and  Southern  Min- 
nesota wa?  held  in  Winona,  Minn.,  recently,  and 
a  pooling  arrangement  was  effected  to  make  a 
strong  alliance  against  the  Bell   interests. 

By  the  purchase  of  the  telephone  system  of  the 
Western  Electric  Telephone  company,  the  North- 
western Telephone  Exchange  company  has  come 
into  possession  of  lines  between  Waseca  and  Man- 
kato,  Minn.;  JanesviUe  to  Alma  City,  Alma  City 
to  Vivian.  Alma  City  to  Cream,  Wis.;  Cream  to 
St.  Clair,  St.  Clair  to  Eagle  Lake,  Eagle  Lake  to 
Madison  Lake;  also  lines  from  Mankato  and  St. 
Peter  and  Sioux  Falls,  S.  D.,  to  Luverne,  Minn., 
and  stations  at  21  towns  and  villages.  The  North- 
western Telephone  Exchange  company  has  made 
a  traffic  arrangement  with  the  Fairmont  Telephone 
company  of  Fairmont,  Minn.,  and  agrees  not  to 
parallel  the  latter's  lines  west  of  Fairmont.  The 
same  company  has  completed  its  toll  line  between 
Brainerd,   Minn.,   and   Little  Falls. 

The  poolrooms  of  Anaconda,  Mont.,  and  Butte 
have  been  closed  because  the  Western  Union  ob- 
jected to  the  news  being  telephoned  from  Butte  to 
Anaconda.  Notice  was  served  on  the  managers  of 
the  Butte  poolrooms  to  stop  sending  the  service 
over  the  telephone,  and  when  no  attention  was  paid 
to  it,  the  telegraphic  service  was  shut  off.  Ana- 
conda has  complained  of  its  telegraphic  service. 

The  Northeastern  Telephone  company  of  Rush 
City,  Minn.,  is  arranging  for  toll-line  connection 
with  the  Twin  Cities.  Lines  are  being  built  through 
Lindstrom  to  Taylors  Fails,  and  also  to  Hinckley. 

The  Midland  Telephone  company  has  completed 
a  line  between  Adrian  and  St.  Kilian,  Minn. 

It  is  reported  that  J.  C.  Hubinger  of  Keokuk,  la., 
has  made  application  for  a  loan  of  $500,000.  He  is 
said  to  have  given  as  assets  real  estate  worth  $250,- 
000  and  franchises  at  Minneapolis  and  St.  Paul 
and   elsewhere   at   $1,000,000. 

The  Minnesota  Central  Telephone  company  is 
about  completing  a  toll  line  between  Elbow  Lake 
and  Barrett,  Minn. 

The  Northern  Minnesota  Telephone  company's 
toll  line  is  now  completed  from  Hubbard,  Latona 
and  Menahga  to  Park  Rapids,  Minn.  The  com- 
pany will  build  to  Badoura  and  Pine  Point  as  soon 
as  conditions  warrant.  A  line  will  be  extended 
south  to  Wadena  at  once. 

The  Iowa  Telephone  association,  composed  of 
the  independent  telephone  companies  in  Iowa,  held 
a  recent  meeting  in  Des  Moines  to  agree  on  tolls 
and  the  division  thereof.  The  companies  repre- 
sented have  connection  with  1S4  towns  in  the  state. 
New  lines  are  being  constructed  which  will  increase 
the  number  considerably.  The  Central  Telephone 
company  is  building  to  Oskaloosa  and  Ottumwa 
and  expects  to  have  the  new  line  completed  by  De- 
cember 1st.  A  metallic-circuit  line  will  be  built 
from  Fort  Dodge  to  Sioux  City  by  independent 
companies.  The  Southwestern  Telephone  company 
will  soon  have  completed  a  line  to  St.  Joseph,  Mo., 
and  it  is  preparing  to  connect  with  Council  Bluffs 
and  Omaha. 

The  franchise  of  the  telephone  company  at  Cres- 
ton,  la.,  is  about  to  expire.  The  press  urges  that 
no  new  franchise  be  granted,  but  that  the  company 
be  permitted  to  continue  until  Sbch  lime  as  the  city 
can  put  in  an  exchange. 

The  Northwestern  Telephone  Exchange  com- 
pany is  building  a  toll  line  west  from  Valley  City, 
N.   D.,  to  Jamestown. 

The  Rocky  Mountain  Bell  Telephone  company 
will  soon  have  connection  with  Wallace,  Idaho, 
and  other  Cceur  d'Alene  points. 

The  telephone  exchange  at  Adel,  la.,  is  about 
completed.  It  is  being  put  in  by  the  Mutual  Tele- 
phone company. 

The  Northwestern  Telephone  Exchange  com- 
pany announces  that  hereafter  free  telephones  will 
be  furnished  the  residences  of  those  who  have  busi- 
ness service.  The  new  Citizens'  Telephone  com- 
pany will  be  in  operation  in  Mankato  by  December 
1st,  and  this  is  believed  to  be  the  first  step  in  a 
telephone  war. 

The  Rocky  Mountain  Bell  Telephone  company 
is  rapidly  closing  up  the  break  between  Idaho  Falls 
and  Dillon,  Mont.,  and  will  then  have  connection 
between  Logan,  Utah,  and  Dillon,  a  distance  of  642 
miles.  The  company  has  also  connected  with  Idaho' 
points  at  Huntington,  and  will  soon  be  connected 
through   Portland   to   the   coast. 

The  Duluth  (Minn.)  Telephone  company  has  been 
granted  a  franchise  for  a  toll  line  from  Duluth  to 


Cloquet.  The  company  has  bought  the  line  of  John 
O'Brien  to  Carlton  from  Cloquet. 

The  Knoxville  Electric  company  is  building  a 
telephone  line  from  Bussey,  la.,  to  Swan,  and  west 
of  there  it  will  connect  with  the  Indianola  line, 
over  which  direct  communication  will  be  secured 
with  Des  Moines.  At  present  a  roundabout  con- 
nection is  made,  but  the  service  is  not  satisfactory. 

The  Spring  Green  and  Wyoming  Telephone  com- 
pany is  a  recent  incorporation  which  will  build  a 
line  between  Spring  Green  and  Wj'oming,  Wis. 
The  line  is  completed  and  other  connections  will 
be  made  as  rapidly  as  possible. 

The  new  telephone  company  at  Dodgeville,  Wis., 
which  has  absorbed  the  Southwest  Wisconsin  com- 
pany's system,  is  making  a  large  number  of  im- 
provements to  the  same. 

New  Virginia,  la.,  now  has  telephonic  connection 
with   Medford  and  other  points. 


Surrender  by  Telephone. 

[Richard  Hdr.ling  Davis,  in  Scribntr's.] 

The  town  (Ponce,  Porto  Rico;  first  surrendered 
to  Ensign  Curtin  of  the  Wasp,  then  to  three  officers 
who  strayed  into  it  by  mistaKC,  ihen  to  Commander 
Davis  and  finally  to  General  Miles. 

Ensign  Curtin  landed  with  a  letter  for  the  military 
commander,  which  demanded  the  surrender  of  ihe 
port  of  the  city.  The  captain  of  the  port  informed 
him  that  the  military  commander  was  at  Ponce,  but 
that  he  might  be  persuaded  to  surrender  if  the  Amer- 
ican naval  officer  would  condescend  to  drive  up  to 
Ponce  and  make  his  demands  in  person.  Ihe  Amer- 
ican officer  fairly  shook  and  quivered  with  indigna- 
tion. "Zounds"  and  "Gadzooks"  and  "Damme,  sir," 
would  have  utterly  failed  to  express  his  astonish- 
ment. 

"How  long  will  it  take  that  military  commander 
to  get  down  here  if  he  hurries?"  demanded  Ensign 
Curtin. 

The  trembling  captain  of  the  port,  the  terrified 
foreign  consuls  and  the  custom-house  officials 
thought  that  a  swift-moving  cab  might  bring  him  to 
the  port  in  a  half  hour. 

"Have  you  a  telephone  about  the  place?"  asked 
the  Napoleonic  Curtin. 

They  had. 

"Then  call  him  up  and  tell  him  that  if  he  doesn't 
come  down  here  in  a  hack  in  30  minutes  and  sur- 
render I  shall  bombard  Ponce." 

He  turned  his  back  on  the  ter/ified  inhabitants 
and  returned  to  his  gig.  Four  hacks  started  on  a 
mad  race  for  Ponce  and  the  central  office  of  tKe 
telephone  rang  w'ith  hurry  calls. 

Oh  his  way  to  the  ship  Ensign  Curtin  met  Com- 
mander Davis  on  his  way  to  the  shore.  'T  shall 
extend  his  time  another  half  hour,"  said  Commander 
Davis. 

Ensign  Curtin  saluted  sternly,  making  no  criticism 
upon  this  weak  generosity  on  the  part  of  his  superior 
officer,  but  he  could  afford  to  be  magnanimous.  He 
at  least  had  upheld  the  honor  of  the  navy,  and  he 
will  go  down  in  the  history  of  the  war  as  the  middy 
who  demanded  and  obtained  a  surrender  by  tele- 
phone.   


Telephone  Party  in  Kansas  City. 

On  the  night  of  November  15th  the  long-distance 
telephone  from  Kansas  City  to  the  large  cities  of  the 
East  will  be  formally  opened.  The  telephone  is 
actually  in  use  at  the  present  time,  but  the  general 
public  will  have  its  first  chance  to  converse  with 
friends  in  the  different  cities  and  to  listen  to  music 
played  by  a  band  in  Milwaukee  on  the  evening  which 
has  been  set  apart  for  that  purpose.  Manager  Burt 
of  the  Missouri  and  Kansas  Telephone  company  is 
arranging  this,  treat  for  the  members  of  the  Kansas 
City  Commercial  Club,  and  in  order  that  the  oc- 
casion may  be  made  more  memorable,  the  members 
are  to  be  invited  to  bring  their  wives  and  daughters. 

The  aft'air  is  to  be  called  a  "telephone  party." 
In  the  large  room  of  the  club  will  be  placed  50  trans- 
mitters. St.  Louis,  Chicago,  Cincinnati,  Philadel- 
phia, Milwaukee,  Boston  and  New  York  will  be 
connected  with  Kansas  City.  It  is  proposed  to  have 
those  who  wish  to  converse  with  friends  in  those 
cities  make  the  arrangements  in  advance.  These 
friends  will  be  near  the  telephones  at  which  they  are 
to  be  called  up. 

An  interesting  feature  will  be  the  enjoyment  at 
Kansas  City  of  music  played  by  the  Schlitz  Palm 
Garden  band  in  Milwaukee.  Megaphones  will  be 
placed  in  the  receivers  and  the  music  will  be  audible 
to  all  in  the  room. 


Telephone  Litigation  in  Washington. 

The  Telephone  company  and  users  of  telephones 
in  Washington,  D.  C,  continue  to  be  divided  on 
the  subject  of  rates  for  service.  The  Chesapeake 
and  Potomac  Telephone  company  has  filed  its 
answer  to  the  proceedings  for  injunction  instituted 
by  A.  Fred.  Jorss.  Charles  A.  Bryan  and  Eugene  A. 
Bowers,  to  restrain  it  from  removing  its  telephone 
instruments  and  appliances  from  their  respective 
places  of  business.  As  in  the  answers  to  the  other 
suits  filed,  the  question  of  the  constitutionality  of 
the  act  of  Congress  of  June  30,  1S9S,  is  raised. 


Telephone  Charges  in  New  York. 

[From  iti°  New  York  Coininercial  Advertiser  ] 

From  letters  received  and  information  that  has 
come  unsought  to  the  New  York  Commercial  since 
the  publication  of  the  articles  dealing  with  the  ex- 
orbitant charges  of  the  telephone  monopoly  of  this 
city,  it  is  plain  that  the  topmost  rung  of  the  ladder 
of  extortion  has  been  reached,  and  the  climbing- 
down  process  will  soon  begin,  to  the  lasting  relief 
of  the  oppressed  business  man  of  this  city.  Con- 
tinual dropping  will  wear  away  a  stone,  and  al- 
though the  telephone  monopoly  has  sought  by  every 
means  during  the  many  years  that  the  fight  has 
been  kept  up  against  their  extortionate  greed,  to 
defeat  the  ends  of  those  who  fought  for  the  people, 
the  persistent  determination  to  keep  on  pounding 
until  a  breach  was  made,  has  had  its  effect  at  last. 

How  the  telephone  monopolists  have  fattened  at 
the  expense  of  the  business  men  of  this  city  can 
be  seen  by  the  comparisons  between  the  rates  at 
which  a  reasonable  profit  is  made  in  other  cities, 
and  the  charges  for  the  use  of  the  telephone  in  New 
York.  What  does  the  New  York  business  man 
think  of  the  following  figures  showing  the  profits 
of  the  Metropolitan  Telephone  and  Telegraph  com- 
pany, as  taken  from  statements  of  that  company, 
sworn  to  before  the  Ainsworth  telephone  commit- 
tee: 

Net  profit  in  six  years,  473.91  per  cent.  'Net 
profit  in  18S5,  over  116  per  cent.;  net  profit  in  rSSi. 
over  147  per  cent.;  net  profit  in  1S87,  over  145  per 
cent.  This  made  it  possible  for  the  company  td 
realize  in  six  years,  en  an  investment  of  $600,000, 
the  enormous  profits  of  $2,843,454.53. 

No  wonder  that  the  telephone  monopolists  desired 
earnestly  to  be  left  alone  after  they  had  discovered 
such  a  philosopher's  stone.  The  figures  explain 
why  they  were  willing  to  pay  handsomely  for  the 
assistance  of  those  who  could  quiet  the  disturbers, 
or  at  least  drive  them  off. 

It  will  be  news  to  most  New  Yorkers  who,  as  a 
distinguished  Englishman  remarked,  are  very  prone 
to  attend  strictly  to  their  business  and  allow  to 
pass  unnoticed  evils  that  in  England  would  arouse 
a  storm  of  indignation,  that  there  are  about  2,000 
rivals  of  the  Bell  Telephone  company,  so  great  has 
been  the  opposition  to  their  system  of  extortion  both 
in  this  and  other  cities.  The  reason  that  the  existence 
of  these  rival  companies  has  been  unnoticed  is  that 
they  have  had  their  birth  in  the  determination  of 
opponents  of  extortion  to  establish  local  telephone 
services  at  a  reasonable  rate.  They  are  scattered 
companies,  lacking  the  alliance  that  gives  a  long- 
distance wire.  Since  the  incorporation  of  the  Peo- 
ple's Telephone  corporation  there  are  indications 
that  these  scattered  companies  are  to  be  consoli- 
dated, and  if  this  result  is  brought  about  the  ele- 
phant will  find  that  he  is  no  longer  merely  tormented 
by  the  attacks  of  a  host  of  fiies  that  a  swish  of  the 
tail  disperses,  but  by  an  enemy  as  big  and  ppwerful 
as  himself.  That  the  elephant  is  awakenihg  to  a 
knowledge  of  this  danger  the  Commercial  is  in  a 
position  to  know. 

Looking  back  on  the  iniquitous  reign  of  the  tele- 
phone monopoly,  the  wonder  is  that  the  business 
men  of  New  York  have  submitted  so  tamely  to  the 
raising  of  rates  that,  at  the  beginning,  were  none 
too  low.  Telephone  charges  were  originally  $60 
per  year.  Then  they  were  raised  to  $150  and  $180 
a  year,  and  then,  grasping  ever  and  heedless  of  the 
fate  that  would  inevitably  be  theirs  when  the  worm 
turned,  the  telephone  company  jumped  the  rates 
60  per  cent.,  making  them  $240  a  year. 

It  is  time  to  call  a  halt.  Relief  is  in  sight  now. 
The  Legislature  has  failed  to  right  the  wrongs  of 
those  who  have  been  forced  unwillins-ly  to  swell 
the  gains  of  the  telephone  monopoly.  But  the  peo- 
ple are  taking  steps  to  end  the  extortion.  The  mem- 
bers of  the  Board  of  Trade  and  Transportation 
have  added  another  to  the  many  excellent  things 
accomplished  in  the  interests  of  the  business  com- 
munity of  New  York. 


Local  News  from  Telephone  Exchange. 

The  requirements  of  telephone  subscribers  are 
many  and  varied,  and  in  some  localities  the  demands 
that  are  made  upon  the  exchange  manager  are  very 
exacting  as  well  as  unique.  Sometimes  patrons  be- 
come inconsiderate,  as  in  the  case  of  the  Racine, 
Wis.,  exchange,  and  then  the  local  manager  finds  it 
necessary  to  give  vent  to  his  feelings.  Avoiding 
details,  it  may  be  explained  that  Manager  Kernan  of 
the  Wisconsin  Telephone  company  says  that  the  peo- 
ple of  Racine  are  rather  countrified,  and  in  support  of 
this  statement  he  alleges  that  every  time  a  fire  alarm 
is  turned  in  they  drop  everything  and  run  just  as 
if  they  belonged  to  a  volunteer  company  in  a  village. 
This  does  not  worry  him,  however,  but  it  seems 
that  the  few  who  don't  run  to  the  fire  rush  for  the 
telephone,  and  in  two  minutes  after  the  alarm  is 
given,  every  telephone  is  calling  "central"  and  ask- 
ing, "Where  is  the  fire?" 

It  is  impossible,  says  Mr.  Kernan,  to  speak  to  all 
the  customers  at  once,  and  therefore  the  fire  is  often 
out  before  the  indignant  citizen  gets  a  chance  to 
satisfy  his  curiosity  and  impulse  for  information. 
Mr.  Kernan  expresses  the  hope  that  some  of  his 
patrons  will  learn  to  control  their  language  when 
seeking  information  relating  to  "the  fire." 


November  12,   189S 

Telephone  Controversy  in   Windsor. 

The  Bell  company  and  independent  telephone  In- 
terests in  Canada  are  engaged  in  a  lively  controversy 
in  Windsor,  Ont. 

"On  two  occasions  the  People's  Telephone  com- 
pany offered  to  sell  out  to  us,"  declared  Chief  Spe- 
cial Agent  W.  C.  Scott  of  the  Bell  Telephone  com- 
pany, at  a  meeting  of  the  Windsor  Council.  "But," 
he  continued,  "we  absolutely  refused  to  consider 
ihe  offers." 

E.  O.  Fleming  of  the  People's  company  admitted 
in  answer  to  a  question  by  the  mayor,  that  such 
an  offer  to  sell  had  been  made  by  Messrs.  Larabee 
and  Butterick.  The  mayor  appointed  a  commit'ec 
to  investigate  the  deal  between  the  companies.  The 
council  had  earlier  in  the  evening  refused  to  grant 
a  franchise  to   the   Bell    people. 

The  conditions  in  Windsor  are  similar  to  those 
in  many  American  cities.  For  years  the  Bell  com- 
pany has  done  business  under  its  Dominion  charter, 
paying  nothing  for  the  privilege.  In  June.  1893, 
it  was  given  an  exclusive  franchise  for  five  years 
at  an  annual  rental  of  $225.  rates  to  subscribers  be- 
ing fixed  at  $25  and  S^o.  This  agreement  expired 
last  June.  Early  in  May  a  Detroit  man  named 
Evans,  in  connection  with  Windsor  merchants,  se- 
cured a  charter  from  the  Ontario  government  and 
made  application  to  the  council  for  a  franchise. 
Shortlv  afterward  a  third  company,  headed  bv 
Mr.  Flemins:.  came  into  the  field  and  also  applied 
for  a  franchise.  Both  started  canvassing  for  sub- 
scribers, and  soon  all  was  confusion.  The  council 
finally  decided  to  ask  for  bids  from  the  rival  com- 
panies. Before  these  were  received,  the  new  con- 
cerns  joined  forces  as  the  People's  company,  with 
Flemina:  as  managing  director,  and  submitted  an 
offer  of  $500  a  vear,  with  subscribers'  rates  at  St8 
and  $24.  The  Bell  company  did  not  tender.  The 
snecial  telephone  committee  recommended  in  favor 
of  the  People's  company,  when  the  Bell  comnanv 
secured  a  postponement.  The  Bell  companv  offerpd 
the  same  annual  fee  as  the  others,  but  wnuld  not  re- 
duce its  rates  lower  than  $20  and  S25.  In  the  mean- 
time the  Bell  company  is  offering  its  subscribers  the 
benefit  of  reduced  rates  on  a  three-year  contract. 


Government    Telephone    Inquiry   in 
England. 

An  indication  of  the  interest  manifested  in  the  tele- 
phone situation  in  England  is  presented  in  the  ac- 
tion of  the  government  ordering  the  publication 
of  a  blue-book  of  580  pages,  containing  the  complete 
minutes  of  evidence  taken  before  the  select  com- 
mittee on  telephones,  together  with  the  chairman's 
draft  report  and  the  final  report.  The  London  Elec- 
trician calls  attention  to  one  incident,  which  occurred 
during  the  discussion  on  the  chairman's  draft  re- 
port, which  it  deems  especially  significant.  It  was 
proposed  to  recommend  that  local  authorities 
should,  on  starting  telephone  exchanges,  be  given 
a  guarantee  that  either  the  plant  should  be  pur- 
chased at  a  fair  valuation  in  1911  or  the  licenses 
extended  beyond  that  date;  the  draft  report,  and 
subsequently  the  final  report,  recommended  that 
these  licenses  should  expire  in  1911,  at  the  same 
time  as  the  license  of  the  National  Telephone  com- 
pany. The  committee  was  evenly  divided  on  this 
point,  and  the  amendment  was  defeated  only  by 
the  casting  vote  of  the  chairman.  This  showed  the 
d'^nosition  or  predisposition  of  a  large  section 
of  the  committee  to  favor  municipal  telephony  at 
any  cost.  The  London  Electrician  also  points  out 
that  "with  the  exception  of  two  e-cperts,  whose  posi- 
tion as  independent  consultants  must  naturally,  if 
unconsciouslj'-,  bias  them  toward  independent  tele- 
phony, none  of  the  witnesses  with  practical  ex- 
perience in  the  establishment  and  management  of 
telephone  exchanges  advocated  the  erection  of  mu- 
nicipal systems." 


Alleged  Bribe  for  Telephone  Franchise. 

There  has  been  a  good  deal  of  excitement  in 
Akron,  Ohio,  over  the  disclosures  that  have  been 
made  in  connection  with  the  application  of  the  Cen- 
tral Union  Telephone  company  for  a  franchise  in 
that  town.  It  is  charged  that  Harvey  C.  Garber, 
acting  for  the  company,  offered  a  bribe  of  $300 
to  Daniel  McGarry,  a  member  of  the  Board  of  City 
Commissioners,  to  secure  the  passage  of  an  ordi- 
nance enabling  the  company  to  establish  its  pole 
lines  in  certain  streets  and  alleys  of  the  city.  The 
case  was  investigated  and  Garber  was  indicted  for 
offering  a  bribe  to  a  public  official.  There  were 
four  counts  in  the  indictment.  Subsequently  Gar- 
ber was  released  upon  bail  furnished  by  M.  J.  Car- 
ney, manager  of  the  Central  Union  Telephone  com- 
pany, Charles  Isbell  and  W.  T.  Tobin. 


Internal    Revenue    Tax    on    Telephone 
Business. 

The  commissioner  of  internal  revenue  received 
a  letter  from  the  collector  for  the  Thirteenth  Dis- 
trict, East  St.  Louis,  111.,  in  reference  to  returns 
to  be  made  by  telephone  companies  and  life-insur- 
ance companies  issuing  policies  on  the  industrial 
or  weekly-payment  plan.  The  collector's  attention 
was  called  to  a  recent  decision  of  the  department, 
under  which  insurance  companies  receiving  first 
weekly  premiums  in  collection  districts,  through 
local  agents,  are  permitted  to  include  such  premi- 
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urns  in  the  rclunis  rendered  in  the  district  in  which 
the  company  is  located.  The  commissioner  sees 
no  objection  to  the  adoption  of  the  same  plan  in 
the  case  of  telephone  companies,  where  the  condi- 
tions inipo.sed  arc  fully  complied  with. 


Telephone  Service  on  the  Pacific  Coast. 

San  Francisco  and  Seattle  are  now  connected  by 
telephone,  the  line  between  those  points  having  been 
completed  last  month.  This  is  a  part  of  the  plan 
of  the  Sunset  Telephone  and  Telegraph  company  to 
bnild  a  line  from  San  Diego,  Cal.,  to  Nelson,  B.  C. 
The  right  of  way  was  secured  along  the  country 
roads  which  parallel  the  railroads  in  California,  Ore- 
gon and  Washington,  and  the  highways  were  used 
wherever  practicable.  From  Seattle  to  San  Fran- 
cisco the  lines  run  almost  south  in  direction,  and 
Portland  and  Tacoma  can  be  connected.  The  Siski- 
you mountain  range  is  crossed  in  Oregon  and  Cali- 
fornia, and  men  will  have  to  be  stationed  along  the 
more  exposed  parts  of  the  line  at  those  points  so 
that  in  time  of  storms  communication  will  not  be 
interfered  with.  The  construction  work  throughout 
is  said'to  be  the  best  known  in  the  art.  A  complete 
metallic  circuit  has  been  built  and  long-distance  in- 
struments of  the  latest  type  adopted.  The  cost  of 
the  equipment  reached  $250,000.  John  I.  Sabin, 
president  of  the  company  at  San  Francisco,  and 
F.  C.  Millard,  superintendent  at  Seattle,  opened  the 
new  line.  

Telephonic  communication  between  Portland, 
Ore.,  and  San  Francisco  was  inaugurated  and  per- 
fected last  month  by  the  Pacific  Telephone  and  Tele- 
graph company  of  San  Francisco.  Mavor  Phelan 
sent  the  first  message  over  the  line  to  Mayor  W.  S. 
Mason  of  Portland,  and  the  latter  made  suitable 
reply.  There  was  much  interest  manifested  in  the 
event  by  the  business  men  of  both  cities. 


New  Non-infringing    Automatic   Shunt. 

The  accompanying  illustration  shows  a  new  and 
unique  way  of  automatically  shunting  the  armature 
windings  on  exchange  magneto-bells,  in  which 
G  S  represents  the  gear  shaft  which  is  shown  in 
section  at  a  point  near  the  driving-dog  D  riveted 
and  brazed  onto  the  crank  tube  C  T,  which  is  also 
shown  In  section.  P  and  P'  are  two  pawls,  which 
are  mounted  upon  a  brass  cup-shaped  disk  C  and 
'are  actuated  outwardly  by  two  flat  steel  springs 
S  and  S'.  Either  one  or  both  of  these  paw-Is  wdii'e 
in  normal  condition  may  press  against  a  contact 
band  A,  which  is  mounted  on  the  pole-pieces,  so 
that  its  curvature  is  concentric  with  the  .gear  shaft 
and  insulated  by  means  of  hard-rubber  blocks.  The 
pawls  are  electrically  connected  with  one  end  of 
the  armature  windine  through  the  frame  of  the 
rnagneto-generator.  To  break  the  shunt  or  short- 
circuit,  as  in  ^the  operation  of  turning,  the  crank 
driving-dog  D.  which  has  two  laterally  extended 
ears,  as  shown  by  the  shaded  portion,  engao-es  two 
upwardly  turned  flanges  of  pawls  P  and  P'  and 
pulls  them  rad'ally,  thus  breakins  the  contact  be- 
tween them  and  the  insulated  band  A  until  th»y  en- 
gage or  Jock  on  the  gear  shaft,  when  the  further 
movement  of  the  crank  rotates  the  nrma'ure  and 
generates  current  which  delivered  tn  ihe  line  wires. 

The  device  is  made  bv  the  Williams  Electric 
companv  and  used  on  its  high-grade  exchange  mag- 
neto-bells. 


Bell  Company's   Poles   Chopped   Down 
in  Lansing,  Mich. 

For  some  time  the  Michigan  Telephone  com- 
pany has  been  engaged  in  a  controversy  with  the 
city  of  Lansing  over  the  question  of  telephone  poles. 
The  city  argued  for  a  joint  use  of  poles  with  the 
Lansing  Telephone  company,  but  the  Bell  com- 
pany refused  10  acquiesce,  and  prepared  for  a  set- 
tlement of  the  question  in  the  courts. 

On  October  24th  the  City  Council  held  an  execu- 
tive session  and  decided  that  the  Bell  company's 
poles  must  come  down.  The  mayor  acted  at  once, 
and  when  the  citizens  of  North  Lansing  awoke 
from  their  slumbers  in  the  morning,  it  was  to  find 
the  streets  strewn  with  the  poles  of  the  telephone 
company,  the  city's  men  having  cut  them  down.  As 
a  consequence  the  telephone  system  in  North 
Lansing  was  paralyzed  for  a  time,  but  tJie  Michi- 
gan Telephone  company  secured  from  Judge  Per- 
son an  order  permitting  it  to  replace  the  poles  and 
wires  and  enjoined  the  city  from  further  inter- 
ference until  further  order  of  the  court. 


Not  a  Telephone  War. 

The  following  item,  which  is  going  the  rounds 
of  the   daily  papers,   is   evidently   erroneous: 

"The  American  Telephone  and  Telegraph  com- 
pany, incorporated  under  the  laws  of  New  York 
state,  has  complied  with  the  Ohio  laws  relating  to 
foreign  corporations  and  filed  papers  wnth  the  sec- 
retary of  state.  This  company  was  formed  in  New 
York  to  fight  the  Central  Union  Telephone  and 
Telegraph  company,  and  has  a  capital  of  $50,000,000. 
Only  $50,000  is  to  be  used  for  the  present  in  Ohio, 
according  to  the  papers  filed.  The  principal  office 
of  the  company  in  Ohio  is  to  be  in  Cincinnati." 

The  American  Telephone  and  Telegraph  company 
of  New  York  is  evidently  complying  with  the  local 
requirements  with  a  view  of  extending  its  long- 
distance service  in  Ohio. 
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Extensions  and  Improvements. 

William  Simp. on.  T.  J.  McCue.  J.  J.  Gner,  Elmer 
Ames  and  C.  M.  Sawyer  of  Norton,  Kan,,  have 
completed  arrangements  for  a  telephone  system  in 
that  town. 

The  Michig.m  Telephone  company  has  notified 
the  Detroit  school  board  that  it  will  have  to  pay 
half  of  the  regular  charges  for  the  headquarters 
telephone  service  hitherto  furnished  gratis. 

The  City  Council  of  Cleveland  has  authorized  the 
Home  Telephone  company  to  transfer  its  franchise 
to  the  Cuyahoga  Telegraph  and  Telephone  com- 
pany, the  name  of  the  reorganized  corporation. 

J.  E.  Tuttle,  who  operates  a  telephone  line  be- 
tween Tillamook,  Bay  City,  Hobsonville,  Garibaldi 
and  Nehalcm  announces  that  he  will  extend  it  to 
Seaside,  a  distance  of  28  miles  from  Portland,  Ore. 

The  City  Council  of  Salt  Lake  City  has  refused  to 
pass  the  ordinance  introduced  by  the  Roclty  Moun- 
tain Bell  Telephone  company,  and  that  corporation 
announces  that  it  will  not  accept  the  ordinance 
wdiich  the  council  proposes  to  pass. 

A  franchise  to  build  an  independent  telephone 
exchange  in  Lyons,  N.  Y.,  has  been  granted  to  S.  E. 
and  A.  B.  Bishop  of  Clyde.  Trunk  lines  will  be 
built  connecting  the  exchange  at  Lyons  with  those 
at  Newark  and  Clyde,  which  are  already  in  success- 
ful   operation. 

The  contract  has  been  let  to  JohnHillz  for  theerec- 
tion  of  a  building  for  the  Chesapeake  and  Potomac 
Telephone  company  at  Baltimore.  The  structure  is 
to  be  four  stories  high,  25  by  100  feet,  brownstone 
front  and  modern  in  every  respect.  It  will  be  de- 
\oted  to  the  business  of  the  company. 

The  Alaska  Telegraph  and  Telephone  company 
has  secured  a  franchise  from  the  Canadian  govern- 
ment to  operate  telegraph  and  telephone  lines  in 
Canadian  territory  over  the  Chilkoot  pass,  beg  nning 
at  Juneau  and  running  along  the  lakes  and  down 
the  Lewis  and  Yukon  rivers  to  Dawson  and  Circle 
City.  In  return  for  the  franchise  the  government 
is  to  have  free  use  of  the  lines.  The  company  was 
incorporated  for  $250,000.  The  officers  are:  Presi- 
dent, Theodore  Eeichert,  and  secretary  J.  F.  Fassett. 


NEW  NON-INFRINGING  AUTOMATIC  SHUNT. 

The  Central  Union  Telephone  company  has  fin- 
ished its  work  of  construction  of  telephone  lines 
in  the  neighborhood  of  Alton,  111.,  and  the  ex- 
changes at  Brighton,  Delhi  and  Jerseyville  have 
been  connected  with  the  Alton  exchange.  "At  God- 
frey some  trouule  has  been  encountered  in  secur- 
ing an  agent  for  the  telephone,''  says  the  Alton 
Telegraph.  "No  one  has  yet  been  found  who  is 
willing  to  have  the  station  placed  in  his  house,  and 
until  a  suitable  place  can  be  secured  the  town  will 
not  have  the  use  of  the  telephone  line." 

Chanute's  telephone  exchange  has  made  a  most 
remarkable  growth.  The  exchange  started  one  year 
ago  the  1st  of  October  with  a  list  of  about  40  sub- 
scribers. It  now  has  200,  and  the  number  is  con- 
stantly increasing.  In  addition,  Chanute  is  con- 
nected by  long-distance  lines  with  Humboldt,  Paola, 
La  Harpe,  Moran,  Bronson,  Uniontown  and  Fort 
Scott.  'The  Chanute  Tribune  ascribes  the  growth 
of  this  exchange  to  the  excellence  of  the  system 
itself  and  the  readiness  with  which  Kansas  peo- 
ple adopt  the  conveniences  of  modern  life. 

The  Lewiston  (Me.)  and  Greene  Telephone  com- 
pany has  been  organized  for  the  purpose  of  operat- 
ing telephone  lines  in  Androscoggin,  O.xford,  Cum- 
berland and  Kennebec  counties  between  the  towns 
of  Greene,  Leeds,  Poland,  Lisbon,  Durham,  Lewis- 
ton,  Auburn,  Monmouth,  Winthrop,  Manchester. 
Hallowell,  Gardner,  Augusta,  Vassalboro,  Water- 
ville,  Oakland,  Oxford,  Norway,  Paris,  Woodstock, 
Bethel,  Rumford,  Brunswick,  Freeport,  Yarmouth, 
North  Yarmouth,  Falmouth,  Deering,  Westbrook 
and  Portland.  The  officers  are:  President,  Will- 
iam Williams  of  Monmouth;  treasurer,  Walter  H. 
Brown  of  Lewiston. 

The  Cumberland  Valley  Telephone  and  Telegraph 
company  has  selected  as  directors  Isaac  Lesher, 
D.  K.  Appenzeller,  E.  M.  Smith,  W.  L.  Minick, 
Dr.  J.  O.  Skinner,  H.  B.  McNulty,  C.  C.  Gelwicks, 
John  A.  Zullinger  and  D.  L.  Grove.  The  directors 
elected  the  following-named  officers:  President,  D. 
K.  Appenzeller:  vice-president,  Dr.  J.  O.  Skinner; 
■secretary,  H.  B.  McNulty;  treasurer.  Dr.  David 
Maclay.  The  ordinance,  as  passed  by  the  Cham- 
bersburg  City  Council,  was  accepted.  Work  will 
be  commenced  at  once,  and  all  the  wires  in  Cham- 
bersburg  will  be  laid  underground.  The  line  will 
be  extended  to  Fulton,  Bedford,  Huntington,  Juni- 
ata, Perry,  Dauphin,  Cumberland  and  .\dams  coun-  ■ 
ties,  Pennsylvania,  and  Washington  and  Frederick 
counties,  Maryland. 
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Fatalities  Due  to  Electric  Shocl<. 

Earl  R  Choat,  an  employe  ox  the  Cedar  Rapids 
(Iowa)  Electric  Light  and  Power  company,  was 
killed  by  an  electric  shock  recently  wh;le  replac- 
ing a  burned-out  transformer  w.th  a  new  one  m 
one  of  the  company's  circuits.  He  had  been  ern- 
ploycd  by  the  Cedar  Rapids  company  only  six 
weeks  at  the  time  of  the  accident,  but  he  nad  repre- 
sented himself  to  be  an  experienced  lineman. 

Fred  N  Whetstone  was  killed  while  repairing  a 
defective  arc  lamp  in  Beloit,  Mich.  The  deceased 
had  charge  of  :he  plant  of  the  Beioit  Electric  Light 
and  Power  company.  He  had  been  workng  on  the 
switchboard  during  the  afternoon,  and,  it  is  thought, 
failed  to  connect  up  the  circuits  propeny  before 
turning  on  the  current. 

George  Silkett  and  Sheridan  K.  Jones  of  Salt 
Lake  City  were  victims  of  an  unusual  accident  on 
October  27th,  resulting  in  the  death  of  the  former 
and  serious  injury  of  the  latter.  The  accidents  were 
caused  by  a  telegraph  wire  coming  in  contact  with 
six  big  feed  wires  of  the  Union  Light  a'ld  Power 
companv.  The  men  with  others  were  engaged  m 
strin.!?ing  wires  on  the  new  line  being  constructed 
by  the  Rio  Grande  Western  and  the  Western 
Union,  between  Salt  Lake  and  Park  City.  Silkett 
and  Jones  had  charge  of  the  big  reel  of  wire,  which 
was  in  the  back  end  of  a  wagon,  drawn  by  a  single 
horse.  Another  man  was  up  on  the  pole  about 
three  rods  away,  and  had  hold  of  a  rope  pulling 
the  wire  over  the  feed  wires  of  the  electric  light 
company.  He  called  to  Silkett  and  Jones  several 
times  to  get  a  board,  as  it  would  be  safer  for  them 
in  case  of  a  contact  in  any  way.  This  they  did. 
The  boards  had  just  been  placed  on  the  ground 
and  the  men  assumed  their  former  positions,  when, 
owing  to  the  backing  of  the  horse — a  rather  restless 
animal,  it  is  said— the  wire  became  slack,  fell  across 
the  six  electric  iced  wires,  and  carried  tl-e  current 
to  the  men  at  the  reel.  Silkett  was  about  40  years 
of  age.  and  located  in  Salt  Lake  about  seven  years 
ago.  His  parents  live  in  Mills  county,  Iowa. 
Jones  is  a  painter  by  trade.  Neither  01  the  men 
was  a  practical  electrician,  but  both  were  supposed 
to  have  had  enough  experience  in  stringing  wires 
to  act  as  ground  men.  This  is  the  second  elec- 
trical fatality  in  Silkett's  family.  His  brother-in- 
law,  Edward  Fritz,  was  killed  in  the  Salt  Lake  and 
Ogden  Electric  Light  Works  a  couple  of  years 
ago.  

[From  the  New  York  Tribune  ] 

Baltimore,  Md.,  October  20. — Two  men  were 
killed  by  live  wires  about  one  o'clock  this  morn- 
ing in  a  heavy  rainstorm.  Abraham  Stummer  met 
instant  death  near  his  home,  the  deadly  current 
being  transmitted  by  his  umbrella,  the  steel  rod  of 
which  came  in  contact  with  an  arc  light  that  was 
hanging  about  .=ix  feet  from  the  pavement.  Harry 
Dunlap  lost  his  life  at  Paca  and  Franklin  streets, 
where  he  leaned  against  an  awning  pole,  which 
had  become  charged  with  electricity  by  a  fallen 
wire. 

Mr.  Stummers  right  hand,  in  which  he  had  held 
the  umbrella,  was  terribly  burned  by  the  contact. 
The  pavemeMt  and  the  soles  of  the  man's  shoes 
were  wet.  The  man  fell,  and  his  umbrilla  came 
in  contact  with  a  colored  man  who  was  passing. 
The  shock  threw  the  latter  to  the  ground,  but  he 
recovered  sufficiently  to  walk  to  his  home.  Shortly 
before  this  a  white  woman  who  was  passing  had 
received  a  seven:  shock  from  the  same  light.  Mr. 
Stummer  fell  on  his  knees,  and  died  almost  in- 
stantly. 

Harry  Dunlap  was  20  years  old.  He  was  on  his 
way  home,  accompanied  by  William  C.  Wollcnberg. 
They  stopped  on  the  corner  to  say  good-night,  when 
Dunlap  rested  his  hand  against  the  awning  pole 
and  dropped  dead.  The  current  also  severely 
shocked  Wollenberg,  who  had  hold  of  Dunlap's 
hand.  He  was  thrown  to  the  ground,  bu.t  was  not 
seriously  injured. 

A  horse  passing  over  a  gutter  plate  at  the  cornet 
was  thrown,  sho.ving  that  the  plates  as  well  as  the 
awning  had  become  charged,  the  wet  streets  adding 
to  the  danger.  The  coroner  is  making  an  in- 
vestigation of  the  matter.  Accidents  of  this  kind 
have  been  frequent  in  Baltimore,  showing  the  neces 
sity  of  stricter  regulations  in  regard  to  electric- 
light  wires. 
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ware.     A  protest  was  filed  by  the  importers,  Knauth, 
Nachod  &  Kuhne. 

The  board  holds  that  while  glass  is  the  component 
material  of  chief  value,  yet  the  other  materials,  car- 
bon filament,  porcelain,  metal,  and  cement,  are  so 
essential  to  the  character  of  the  lamp  that  it  ceases 
to  be  merely  blown  glassware.  The  board  holds 
further  that  the  goods  are  covered  by  paragraph  112, 
which  includes  manufactures  of  which  glass  is^  the 
component  material  of  chief  value,  not  specially 
provided  for.  The  protest  is  sustained  and  the  duty 
fi.xed  at  45  per  cent. 
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pany,  and  the  switchboard  and  wiring  by  the  West- 
ern Electric  company,  George  C.  Nimmons  was  the 
architect  of  the  building,  Bion  J.  Arnold  consulting 
electrical  and  mechanical  engineer  and  Thomas 
Sheehan  mechanical  superintendent.  Much  of  the 
success  of  the  enterprise  is  due  to  the  energetic 
management  of  the  president  of  the  company, 
W.  B.  Conkey. 


Electricity  in  Medicine. 

Dr.  J.  Brumniel  Jones  of  Kansas  Civy  read  a 
paper  on  "Elec\ricity:  Its  Uses  and  Abuses,"  be- 
fore the  Jackson  County  Medical  society  at  its 
meeting  in  Kansas  City,  October  27th.  The  doctor 
told  of  numerous  cases  where  he  had  used  elec- 
tricity to  increa.se  or  to  decrease  the  raie  of  heart 
beat;  to  correct  irregularities  in  the  heart's  action; 
to  reduce  the  pam  of  inflammation  in  the  muscles 
and  soothe   irritations   of  the   skin. 


Duty  on  Incandescent  Lamps. 

[From  the  Xew  York  Commercial  Advertiser  of  October  2Sth.] 

The  Board  of  Classification  of  the  United^  States 
general  appraisers  to-day  announced  a  decision  re- 
garding the  tariff  on  incandescent  electric  lamps. 
The  collector  at  this  port  assessed  a  duty  of  60  per 
,  cent,  ad  valorem,  under  paragraph  100,  act  of  iSgy, 
which  covers  various  articles  of  glass,  or  of  which 
glass  is  the  material  of  chief  value,  and  blown  glass- 


Electrical  Equipment  of  a  Model  Print- 
ing Establishment. 

[ConWfiued  from  pa^^c  ^71.] 

sistance  wire.  If  an  excessive  current  exists  for  a 
short  length  of  time,  the  shunted  current  flowing 
through  this  exposed  coil  heats  the  wire  and  thus 
sends  a  larger  proportion  of  the  current  through 
the  magnet  windings,  and  the  circuit  breaker  acts. 
Momentary  currents,  such  as  occur  upon  starting  the 
motor,  or  when  it  is  loaded  heavily  for  an  instant, 
are  not  supposed  to  open  the  circuit  breaker.  Un- 
fortunately, the  feeder  soon  discovers  that  the  cir- 
cuit breaker  can  be  adjusted  to  such  a  point  that  it 
will  bother  him  by  operating  only  at  long  intervals, 
and  at  this  point  he  leaves  it.  Practically,  then,  the 
motor  must  be  protected  by  fuses  which  cannot  be 
adjusted.  These  fuses  are  of  the  inclosed  cartridge 
type  and  are  placed  in  both  sides  of  the  circuit,  one 
being  located  on  either  side  of  the  main-line  switch 
upon  the  panel  board.  The  appearance  of  the  con- 
troller and  panel  board  can  be  seen  on  the  press  in 
the  foreground  of  Fig.  3. 

By  means  of  a  lever  and  arm  which  passes 
through  the  bottom  part  of  the  press  the  controller 
can  be  operated  from  the  opposite  side  and  the 
press  can  be  run  slowly  in  either  direction  in  "mak- 
ing ready,"  without  tugging  at  a  belt  or  without  the 
assistance  of  the  feeder.  Push-buttons  are  located 
at  convenient  places  about  the  press  fram.es,  with 
circuits  connected  so  as  to  shunt  the  "automatic" 
magnet  attachment,  and  thus  the  press  can  be 
quickly  stopped  from  any  one  of  a  number  of  points 
in  case  of  accident. 

It  is  needless  to  point  out  that  such  a  model 
printing  establishment  as  has  been  described  would 
have  been  impossible  with  the  old  method  of  trans- 
mitting power  by  means  of  belts  and  shafting.  The 
successful  operation  of  this  plant  is  such  an  em- 
phatic argument  in  favor  of  the  electrical  method 
01  operation,  that  it  may  be  well  worth  while  to  re- 
view briefly  the  advantages  which  have  been  secured. 
The  light  throughout  the  plant 'is  entirely  unob- 
structed by  belts,  so  that  during  the  day  full  benefit 
is  secured  of  the  ideal  skylight  method  of  lighting, 
while  at  night  the  operators  are  not  annoyed  by 
shadows,  and  the  amount  of  artificial  illumination 
reguired  is  a  minimum. 

The  predominating  idea  in  the  arrangement  of  the 
entire  plant  has  been  to  secure  convenience  in 
operation,  and  the  designers  of  the  plant  have  not 
been  hampered  with  the  necessity  of  concentrating 
the  machinery  near  the  source  of  power  or  of  ar- 
ranging it,  in  all  cases,  convenient  to  long  lines  of 
shafting.  .    . 

The  elimination  of  overhead  power-transmitting 
devices  not  only  takes  away  the  danger  of  moving 
belts  and  revolving  pulleys  but  improves  the  ap- 
pearance of  the  plant,  and  this  is  certainly  ap- 
preciated by  the  emijloyes,  who  take  pride  in  the 
neat  appearance  of  their  work  rooms. 

Without  overhead  belts  and  pulleys  keeping  the 
dust-laden  atmosphere  in  constant  agitation,  there  is 
much  less  waste  of  stock  spoiled  by  dripping  oil  or 
falling  dirt — an  advantage  which  it  takes  a  printer 
to  appreciate  thoroughly. 

The  arrangement  of  the  plant  over  a  large  area 
instead  of  in  floors  one  above  another,  with  belts 
passing  from  floor  to  floor,  secures  lower  insurance 
rates.  The  wires  running  from  the  engine  room  to 
the  departments,  when  once  installed,  require  no 
further  attention.  One  department  may  be  operated 
overtime,  while  the  remainder  of  the  plant  is  at  rest. 
The  lighter  the  load  the  more  efBcient  become  the 
transmitting  circuits,  while  the  opposite  is  true  with 
belts  and  pulleys.  The  number  of  units  in  opera- 
tion in  the  engine  room  can  be  varied  to  suit  the 
changing  demand  for  power,  and  thus  secure  an 
economy  which  is  imiJossiWe  with  one  large  engine 
belted  to  a  main  driving  shaft. 

Tlie  absolute  control  of  the  presses,  with  their  easy 
and  convenient  manipulation  when  "making  ready," 
and  their  wide  range  of  speed,  allowing  them  to  be 
run  at  their  fullest  capacity,  has  a  great  influence  in 
increasing  the  output  of  the  plant.  When  a  ma- 
chine is  not  in  operation  it  is  immediately  shut  down, 
and  there  are.  therefore,  no  "stand-by"  losses  out- 
side of  the  engine  room. 

The  most  important  advantage,  however,  is  the 
saving  in  fuel.  The  result  of  the  operation  of  the 
new  plant  is  that  only  about  one-third  of  the  amount 
of  coal  is  burned  that  was  required  before  the  move 
was  made.  A  part  of  this  saving  must  be  attributed 
to  the  design  of  the  power  plant,  with  its  modern 
equipment,  so  that  just  how  much  economy  has  been 
gained  by  the  operation  of  the  purely  electrical  part 
of  the  plant  cannot  be  definitely  determined. 

The  Corliss  engine  was  furnished  by  the  Atlas 
Engine  company:  the  motors  by  the  Sprague  Elec- 
tric company;  the  motor  controllers  and  starting 
boxes  by  the  Cutler-Hammer  Manufacturing  com- 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  November  7. — Considerable  activity 
in  electric-raihvsy  circles  is  reported.  President 
Elias,  of  the  Third  Avenue  Railroad  company,  says 
that  the  lines  of  the  Third  avenue  system  will  soon 
be  equipped  with  the  electric  conduits.  The  work 
of  substituting  the  underground  wires  for  the  cable 
is  now  being  rapidly  pushed  on  the  Third  avenue 
line  from  Harlem  to  the  City  Hall,  but  there  will 
be  no  stoppage  of  the  operation  of  the  road  while 
the  change  is  being  made.  President  Elias  expects 
that  the  Boulevard  line  aiso  will  be  operated  by 
the  underground  system  within  the  next  four 
months. 

The  transfer  of  a  majority  of  the  stock  of  the 
Nassau  Electric  Railroad  company  of  Biooklyn  to 
ex-Governor  Roswell  P.  Flower  and  other  capi- 
talists interested  in  the  Brook^-n  Rapid  Transit 
company  is  now  believed  to  have  been  completed. 
This  is  a  practical  consolidation  of  all  the  surface  rail- 
road lines  in  Brooklyn.  The  men  wht  are  ac- 
credited with  being  behind  the  deal  are  large  hold- 
ers of  the  securities  of  the  Metropolitan  Street 
Railway  company  and  of  the  Kings  County  Electric 
Light  and  Power  company,  which  recently  secured 
control  of  the  Brooklyn  Edison  and  other  allied 
companies.  The  consolidation  scheme  is  also  said 
to  include  the  Brooklyn  Elevated  Railroad  com- 
pany, the  Kings  County  Elevated  Railroad  com- 
pany and  the  Brooklyn  City  and  Newtown  Railroad 
company. 

The  Brunswick  Traction  company  has  opened  its 
new  trolley  line  between  Bound  Brook  and  Plain- 
field,  N.  J.  The  distance  is  12  miles.  Secretary 
Edward  H.  Radel  of  the  Brunswick  Traction  com- 
pany took  the  first  car  over  the  line.  Inside  the 
car  were  a  band  and  officials  of  Middlesex,  Somerset 
and  Union  counties.  At  Lincoln  Mrs.  Emiiia  Engel. 
president  of  the  borough  council,  stepped  to  the 
controller  and  ran  the  car  through  the  town.  When 
the  car  reached  the  station  at  Lincoln  Mrs.  Engel 
alighted  and  drove  home  a  nickel  spike,  which 
formally  comple'ed  the  line.  The  public  school 
children  of  Lincoln  attended  this  ceremony. 

It  has  been  decided  to  begin  this  month  the  work 
of  equipping  the  Lexington  avenue  and  Fifth  ave- 
nue lines  of  the  Brooklyn  Elevated  Railroad  com- 
pany  with    electric   motive   power. 

The  October  grand  jury  has  indicted  the  Brook- 
lyn Heights  Railroad  company  for  violating  the 
labor  laws  by  allowing  its  employes  to  work  more 
than  10  hours  in  the  24.  The  indict-nent  was 
brought  about  by  the  Knights  of  Labor,  who  some 
time  ago  comi.il. lined  to  District-attorney  Marean 
that  the  Brooklyn  Heights'  employes  were  being 
forced  to  work  beyond  the  legal  time.  Later  the 
labor  people  furnished  testimony  and  witnesses,  and 
the  matter  was  brought  before  the  grand  jury  by 
Mr.  Marean.  The  indictment  charges  that  on  Octo- 
ber 17,  1898,  William  Morey,  a  motorman  on  the 
Gates  avenue  line,  began  w^ork  at  3:38  i).  m.  and 
did  not  stop  work  until  2:45  o'clock  the  following 
morning.  "The  offense  of  the  street-railway  com- 
pany is  a  misdemeanor,  and  it  is  probable  that  the 
trial  will  soon  be  brought  up  in  i^he  County  Court. 
A  former  motorman  of  the  same  company,  James 
Cannon,  has  jiist  secured  a  verdict  of  $3,000.  Can- 
non showed  that  he  was  motorman  on  the  night  of 
September  4,  J896.  that  there  was  a  truck  across 
the  track  and  that  the  brake  would  not  work.  In 
the  collison  th;ir  followed  one  of  his  feet  was  so 
badly  injured  that  it  had  to  be  amputated. 

On  the  mortgage  for  $10,000,000  recently  executed 
by  the  Edison  Electric  Illuminating  company  of 
Brooklyn,  to  secure  a  bond  issue,  in  the  deal  with 
the  Kings  County  company,  the  war-revenue  stamp 
tax  is  $5,000. 

William  A.  Eddy,  the  scientific  kite  flyer,  has 
been  repeating  Franklin's  experiment  on  a  larger 
scale  on  Liberty  Island.  He  sent  up  three  manila 
paper  kites,  each  six  feet  in  diameter.  Suspended 
from  one  of  the  kitestrings  was  an  electric  collector 
five  inches  square,  made  of  wood,  covered  with 
tinfoil.  To  this  collector  was  attached  a  copper 
wire  running  to  within  a  few  feet  of  the  earth.  'The 
potency  of  the  collector  w^as  determined  by  the 
sparks  sent  out  from  the  earth  end  of  the  wire 
when  it  was  brought  almost  into  contact  with  an- 
other wire  attached  to  a  ground  plate.  Mr.  Eddy 
said;  "W^e  sent  the  collector  about  200  feet  above 
the  base  of  the  Statue  of  Liberty.  I  was  surprised 
at  the  first  spark,  as  I  supposed  the  immense  bronze 
figure  w'ould  absorb  all  the  electricity  in  the  air 
around  it  within  a  radius  of  many  hundred  feet. 
When  we  took  ihe  kite  line  within  30  feet  of  the 
statue  the  electrical  action  almost  ceased.  Then 
when  we  took  the  collector  500  feet  from  the  mass 
of  bronze  the  sparks  increased  in  force  and  fre- 
quencv.  The  electric  action  was  greater  than  that 
obtained  at  Bayonne  with  a  collector  four  feet  in 
diameter.  I  judge  from  my  experiments  that  the 
seven  snikes  in  I  he  crown  of  the  statue  will  protect 
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from  lightning  an  area  only  about  200  tcct  in 
diameter."  On  another  trial,  when  the  collector 
was  600  feet  in  the  air,  or  about  200  feet  above 
the  head  of  the  statue,  the  clectr.c  action  was  very 
strong.  A  spark  half  an  inch  long  leaped  from 
the  wire  to  a  man's  finger  tips.  M.  S. 


Northwestern  Notations. 

Minneapolis,  Minn.,  November  5. — G.  Van  Ginkel 
of  Des  Moines  is  negotiating  a  trade  by  which  he 
expects  to  come  into  possession  of  the  Dallas,  Tex., 
street-car  system. 

The  electric-light  plant  at  Clarivficld,  Minn.,  has 
been  completed  and  put  in  operation. 

It  is  reported  that  the  electric  line  running  from 
St.  Paul  to  Wildwood,  on  While  Bear  Lake,  will 
be  extended  to  Stillwater,  Minn.,  about  eight  miles. 

Residents  of  Southeast  Minneapolis  want  a  street- 
car line  on  Eighth  street  southeast.  Thoy  wanted 
the  Como  interurban  line  to  come  in  on  Eighth 
street,  but  the  company  decided  to  com.^  in  over 
the  University  avenue  line.  The  company  is  will- 
ing to  remove  the  line  from  its  present  location  to 
Eighth,  but  that  would  be  unsatisfactory  to  a  large 
number  of  people  who  want  to  get  to  the  state  uni- 
versity-. 

J.  D.  Humiston  is  enlarging  and  improving  his 
electric-light  plant  in  Eagle  Lake,  Minn 

Amended  articles  of  incorporation  have  been 
filed  by  the  Des  Moines  Edison  Light  cjmpany  at 
Des  Moines,  la.  It  is  the  first  step  looking  to  the 
consolidation  of  the  electric-lighting  business  in 
Des   Moines. 

The  special  committee  on  electric  lighting  at 
Marshfield,  Wis.,  reported  on  23  cities,  ranging  in 
population  up  to  30,000.  The  price  paid  per  light 
ranged  from  $50  for  midnight  service,  and  $65  for 
all-night  service  up  to  $95.  The  plants  were  partly 
steam  and  parti}-  water  power. 

The  mayor  r.f  Des  Moines  thinks  the  statute 
requires  the  street-car  company  to  pave  seven  feet 
of  street  and  lias  vetoed  a  resolution  which  orders 
the  company  to  pave  five  feet  only. 

The  Fort  Dodge  Electric  Railway  company  has 
begun  operating  street  cars   in   I^'ort  Dodge. 

The  new  electric-light  plant  a:  Glencoc,  Minn., 
is  to  be  completed  by  December  15th. 

The  enlarged  electric-light  plant  at  Rochester, 
Minn.,  is  now  in  operation,  and  the  service  is  much 
more  satisfactory. 

W.  G.  Rowcn,  city  electrician  at  Rochester, 
Minn.,  received  a  severe  shock  while  untangling 
wires,  by  grasping  a  live  wire.  He  was  hurled  to 
the  ground,  and  but  for  the  timely  assistance  of  a 
bystander  would  have  been  seriously  if  not  fatally 
burned.  As  it  was,  his  hand  was  burned  to  the 
bone. 

The  gas  company  at  Spokane,  Wash.,  has  sued  the 
street-railway  company  for  an  injunction  to  prevent 
the  latter  from  using  alleged  inferior  devices,  per- 
mitting electricity  to  leak  and  destroy  the  plaintiff's 
pipes  by  electrolysis. 

James  H.  .Selden  has  resigned  as  manager  of 
the  street-car  system  in  Muscatine,   la. 

C.  Mastersoii  has  been  appointed  manager  of  the 
Western  Union  office  at  Boone,  la.,  vice  Mrs.  Fitz- 
gerald, resigned. 

Charles  Gundy,  a  young  electrician  of  West 
Duluth,  Minn.,  i--  missing,  and  foul  play  is  feared. 

The  Spirit  and  Okoboji  Lakes  Rapid  Transit  com- 
pany has  been  incorporated  at  Spirit  Lake,  la.,  with 
$75,000  capital  ^tock,  to  operate  electric  lines  and 
furnish  light,  heat  and  power. 

A  judge  at  Duluth  has  signed  an  order  permit- 
ting the  receiver  of  the  street-car  company  to  con- 
tract to  carry  mail. 

The  resolution  to  forfeit  the  unused  franchises 
of  the  street-railway  company  at  Spokane,  Wash., 
failed  to  pass,  and  the  company  was  granted  a 
franchise  for  a  line  on  Browne  street. 

The  Green  Bay  Gas  and  Electric  Light  company's 
plant  has  been  transferred  to  the  A.  M.  Sutherland 
company  of  New  York,  S.  Mainland  of  Green  Bay 
and  William  Mainland  of  Oshkosh.  Bonds  to  the 
amount  of  $125,000  have  been  subscribed  for  and 
$50,000  will  be  spent  in  improvements. 

The  Merrill  Railway  and  Light  company  of  Mer- 
rill, Wis.,  has  decided  to  rebuild  its  power  station, 
which  was  recently  burned,  immediately.  Plans 
have  been  prepared  for  the  new  structure- 
It  is  reported  at  Stillwater,  Minn.,  that  Thomas 
Lowry  of  Minneapolis  contemplates  establishing  an 
electric  street-car  line  in  that  city,  as  well  as  ex- 
tending the  Wildwood  line  to  Stillwater  from  St. 
Paul. 

The  Duluth  Street  Railway  company  is  rebuild- 
ing and  overhauling  its  rolling  stock.  The  cars 
for  the  line  between  Duluth  and  Superior  have  been 
practically  rebuilt  and  refurnished. 

G.  M.  Fenn  has  resigned  as  engineer  of  the  elec- 
tric-light plant  at  Boone.  la.,  to  go  to  Chicago,  and 
is  succeeded  by  Fred  Richardson.  A  new  dynamo 
has  just  been  installed  in  the  plant. 

The  Duluth  Street'  Railway  company  may  be  sued 
tor  $5,000  damages  for  the  death  of  Arthur  Twaddle 
and  Archie  Finlayson.  two  firemen.  A  hook-and- 
ladder  truck  collided  with  a  street  car,  and  the  two 
men  were  killed. 

It  is  expected  to  have  street-car  communication 
between  Tlopkins,  Minn.,  and  Minneapolis  by  De- 
cember 1st.  The  St.  Louis  Park  line  is  to  be  ex- 
tended, and  the  materials  have  been  distributed. 

C. 


PERSONAL. 

Mr.  M.  M.  Merritt,  of  the  Merritt  Electric  com- 
pany, Middleton,  Mass.,  manufacturer  of  incan- 
descent lamps,  was  in  Chicago  this  week.  Mr.  Mer- 
ritt secured  a  number  of  fine  orders  for  his 
company. 

St.  Petersburg  newspapers  announce  "the  com- 
ing visit  to  St.  Petersburg  of  Thomas  A.  Edison, 
the  American  inventor."  It  is  said  that  the  scien- 
tific societies  are  preparing  to  give  him  a  brilliant 
reception. 

The  marriage  of  Mr.  Josef  Henrik  Hallberg  to 
Miss  Mary  Ellen  Daley  of  Salem,  Mass.,  is  an- 
nounced for  November  16th.  Mr.  Hallberg  is  a 
young  man,  but  his  work  in  the  enclosed-lamp  field 
has  already  attracted  attention.  His  friends  will 
heartily  congratulate  him. 

City  Electrician  Ellicott  of  Chicago  has  a  new 
office  which  is  larger  and  pleasanter  than  the  old 
one.  It  opens  on  the  north  side  of  the  new  en- 
trance to  the  city  hall  from  La  Salle  street,  and  will 
be  numbered  14'/^.  It  adjoins  on  the  south  the 
city  'fire-alarm  department.  The  old  office  of  the 
city  electrician  is  used  for  an  extension  of  the  Bu- 
reau of  Electrical  Inspection. 

Camille  A.  Faure,  whose  name  is  familiar  to  all 
electrical  engineers  in  connection  with  the  pasted 
type  of  storage  battery,  died  a  few  weeks  ago.  He 
was  born  on  May  21,  1S40,  at  Vizille,  in  the  Dau- 
phine  mountains,  of  an  old  French  family  of  peas- 
ant landowners.  After  receiving  some  technical 
training  at  the  Ecoles  d'Arts  et  Metiers  at  Aix,  he 
found  employment  as  draughtsman  and  in  super- 
intending the  erection  of  metal  works,  in  various 
parts  of  France  and  in  England.  It  was  between 
the  years  187S  and  iSSo  that  his  well-known  pasted 
cell  was  invented,  which  was  subsequently  improved 
by  the  modifications  of  Sellon  and  Volckmar.  Dur- 
ing later  years,  M.  Faure's  attention  had  been  di- 
rected toward  th'e  solution  of  various  other  electro- 
chemical problems,  including  the  manufacture  of 
aluminum,  and  quite  recently  he  interested  himself 
in  the  development  of  the  horseless   carriage. 


LITIGATION. 


Judge  Hardy,  in  the  Superior  Court,  at  Boston, 
Mass.,  October  24th,  overruled  the  demurrers  of  the 
Boston  Electric  Light  company  and  the  Metropoli- 
tan Construction  company,  defendants  in  numerous 
damage  suits  growing  out  of  the  disastrous  subway 
explosion  on  Tremont  street  March  4,  1897.  The 
defendants  in  these  cases  claimed  that  the  plaintiffs 
had  not  properly  pleaded  a  legal  cause  of  action 
against  them  and  that  they  should  not  be  held  to 
answer  a  trial  upon  the  facts  as  set  forth  in  the 
pleadings. 

Richard  R.  Slocum  has  begun  ejectment  proceed- 
ings against  the  American  Telephone  and  Tele- 
giaph  company  at  Syracuse,  N.  Y.  It  is  claimed 
that  on  July  15,  1889,  the  company  entered  upon  the 
premises  of  the  plaintiff  and  erected  poles  without 
his  consent  or  permission  along  the  road  upon 
which  Slocum's  farm  borders  in  the  town  of  Onon- 
daga, N.  Y.  He  claims  ownership  to  the  center 
of  the  street.  The  plaintiff  asks  that  the  poles  be 
removed  from  the  premises  and  that  he  be  allowed 
damages  in  the  sum  of  $500. 


ELECTRIC  LIGHTING. 

The  contract  has  been  let  for  an  electric-light 
plant  at  St.  Joseph,  lU.j  at  a  cost  of  $5,000. 

The  corporation  of  Monroe,  La.,  is  discussing 
the  erection  or  purchase  of  an  electric-light  plant. 

The  Harper's  Ferry  (W.  Va.)  Light  and  Power 
company  has  obtained  a  franchise  for  the  estab- 
lishment of  an   electric-lighting   plant. 

Johnstown,  Pa.,  has  closed  a  five-year  contract 
with  the  Johnstown  Electric  company,  calling  for 
204  arc  lights  of  2,000  candle  power  each. 

The  city  of  Forsyth,  Ga.,  will  hold  an  election  on 
November  26th  to  vote  upon  the  proposed  issuance 
of  $8,000  in  bonds  for  purchasing  an  electric-light 
plant. 

The  sale  of  the  Nelson,  E.  C,  electric-light  plant 
to  the  city  for  $36,000  was  declared  void  by  the 
courts,  because  Mayor  Houston  was  one  of  the 
directors. 

The  city  of  Salisbury,  N.  C,  has  granted  a  fran- 
chise for  electric  lighting  to  F.  E.  Boardman.  The 
plant  will  be  constructed  to  be  operated  by  water 
oower. 

The  Winchester  (Va.)  Gas  and  Electric  Light 
company  is  considering  the  installation  of  an  arc 
plant,  as  has  been  reported,  but  definite  decision 
has  not  been  reached. 

The  City  Council  of  Florence,  Ala.,  has  appointed 
a  committee  to  investigate  acetylene-gas,  electric- 
lighting  and  gas  systems  in  order  to  ascertain 
which  system  may  be  considered  the  best  and  cheap- 
est. 

The  Edison  Electric  Light  company  of  Des 
Moines.  Iowa,  has  been  notified  by  the  Board  of 
Public  Works  to  put  up  arc  lights  at  the  Rock 
Island  and  the  Keokuk  and  Western  crossings,  also 


one  on  Filth  street  below  the  Chicago,  Burlington 
and  Quincy  crossing,  and  one  on  the  Ninth  street 
bridge. 

Jule  Fclton,  V.  O.  Brown  and  O.  K.  Brown  have 
incorporated  the  Montezuma  and  Oglethorpe  (Ga.; 
Light  company,  with  a  capital  stock  o7  $3,000,  to 
operaie  electric  and  other  lighting  plants. 

Plans  are  being  prepared  for  the  muncipal  elec- 
tric-lighting plant  in  Fredericksburg,  Va.  The 
plant  is  to  have  capacity  for  72  2,000  candle  power 
arc  lights,  and  its  estimated  cost  is  $10,000. 

Among  the'  more  important  of  the  new  industries 
reported  to  the  Chattanooga  Tradesman  lately  are 
included  a  $25,000  elcctric-light  company  and  a 
$100,000  electric  railway,  light  and  power  company 
in  Arkansas. 

This  item  of  news  comes  from  Hudson,  Mich.: 
"James  Whitcomb,  a  laborer,  has  invented  a  new 
electric  light  which  Adrian  parties,  who  purchased 
rights  to  It,  believe  will  take  the  place  of  incandes- 
cents.  It  is  smaller,  but  it  is  claimed  that  it  gives 
a  stronger  light." 

EdwardsviUe,  111.,  will  have  electric  light  in  a  few 
days  notwithstanding  the  complete  destruction  of 
its  lighting  plant  by  fire.  The  Leclaire  plant  ad- 
jacent to  the  city  will  be  connected  with  the  incan- 
descent circuits  and  the  plant  at  one  of  the  mines 
nearby  will  be  connected  with  the  street  arc  lights. 

The  Flealdsburg  (Cal.)  Electric  Light  and  Power 
company  has  commenced  suit  in  the  Superior  Court 
for  an  injunction  againt  the  city  of  Healdsburg  and 
the  Board  of  Trustees  to  prevent  the  city's  sale 
of  $Sq,ooo  worth  of  bonds  for  the  purpose  of  con- 
structing a  combined  system  of  water-works  and 
electric  lights  for  Healdsburg.  Judge  Burnett 
granted  an  injunction  until  the  further  order  of  the 
court. 

At  a  meeting  of  the  Wilkesbarre,  Pa.,  Electric 
Light  company  the  following-named  officers  and 
directors  were  elected;  President,  Abram  Nesbitt, 
vice-president,  J.  W.  Hollenback;  secretary  and 
treasurer,  E.  W.  Mulligan.  Directors,  Abram  Nes- 
bitt, J.  W.  Hollenback,  E.  W.  Mulligan,  John  Flana- 
gan, Liddon  Flick,  W.  P.  Billings,  E.  H.  Jones, 
Charles  W.  Lee,  W.  A.  Lathrop,  E.  C.  Jones  ,and 
Irving  A.    Stearns. 

Proposals  have  been  asked  for  an  addition  to  the 
electric-light  plant  at  the  Cleveland  State  Hospital, 
and  sealed  bids  will  be  received  up  to  10  a.  m.,  No- 
vember i6th.  The  apparatus  required  includes  two 
50-kilowatt,  direct-connected  dynamos,  to  operate 
about  300  revolutions  per  minute;  one  10  horse  power 
motor,  one  7V2  horse  power  motor  and  one  four 
horse  power  motor,  two  automatic  high-speed  en- 
gines, each  to  develop  75  horse  power. 

The  contract  with  the  Fulton  Electric  Light  and 
Power  company  for  lighting  the  streets  of  Fulton, 
111.,  will  soon  expire  by  limitation  and  a  new  con- 
tract is  now  being  considered.  The  old  contract 
called  for  19  arc  lights  for  the  sum  of  $100  a  light 
per  annum.  The  proposed  new  contract  calls  for 
25  lights  at  the  rate  of  $88  a  year,  and  $60  for  each 
additional  light.  The  time  this  contract  is  proposed 
to  run  is  nine  years  and  five  months  from  December 
I.  1S9S.  As  the  company's  service  has  been  satis- 
factory, it  is  believed  no  trouble  will  be  experienced 
in  renewing  the  contract. 

Bids  have  been  asked  by  Joseph  H.  Smith,  county 
clerk  of  Arapahoe  County,  at  Denver,  until  10  a.  m., 
on  Monday,  November  28th,  for  the  following  work, 
upon  the  buildings  upon  the  county  poor  farm, 
near  Henderson  in  Arapahoe  County:  A  heating 
plant,  complete  and  ready  for  operation,  for  the  heat- 
ing of  one  main  building,  two  ward  buildings  and 
a  power  house.  An  electric  plant  and  wiring,  com- 
plete and  ready  for  operation,  for  the  same  build- 
ings. The  plumbing  complete  for  the  same  build- 
'ings.  The  bids  must  be  separate,  according  to  the 
three  divisions  named.  The  plans  and  specifications 
are  on  file  with  the  county  clerk  at  the  courthouse, 
in  Denver,  and  also  at  the  office  of  Marean  &  Nor- 
ton,  architects,   at  206   Equitable   building. 

The  rumored  consolidation  of  the  Potomac  Elec- 
tric Power  company  with  the  United  States  Electric 
Lighting  company  of  Washington,  D.  C,  is  pro- 
nounced by  officers  of  both  companies  to  be  un- 
founded. James  L.  Norris,  the  vice-president  of 
the  United  States  company,  when  approached  upon 
the  subject,  declared  that  there  was  absolutely  no 
truth  in  the  statement  of  the  contemplated  consoli- 
dation of  the  two  companies,  and  O.  T.  Crosby, 
l)resident  of  the  Potomac  company,  corroborated 
this  denial  for  his  company.  It  is  a  fact,  he  said, 
that  some  of  the  directors  of  the  company  had  in- 
terested themselves  recently  in  the  purchase  of  stock 
of  the  City  and  Suburban  railway,  but  that  had 
absolutely  no  connection  with  the  Potomac  Electric 
Power  company,  and  they  had  no  idea  of  consoli- 
dating with  the  United  States  company. 

Consul  Lyon  writes  to  the  State  Department  from 
Fliogo  that  he  has  received  a  letter  from  K.  Ikeda, 
president  of  the  Kobe  Electric  Light  company  at 
that  port,  in  answer  to  the  consul's  inquiries  relative 
to  electric-light  supplies.  The  Kobe  company  for- 
merly used  only  the  Edison  lamps,  but  in  1894  it 
changed  to  English  and  German  lamps  in  conse- 
quence of  their  being  cheaper;  but  it  recognizes 
the    superiority    of   the   American   lamp,    and    says 
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that  as  it  is  desirable  to  use  lamps  requiring  the 
iea^t  amount  oi  power,  apparatus  for  lestmg  lamps 
is  now  being  put  up,  which,  when  completed,  may 
disclose  that  the  company  should  discard  the  cheaper 
English  and  German  lamps  and  again  use  the  Amer- 
ican. The  prices  are  given  as  follows:  Lamps  of 
five,  eight,  lo.  i6  and  24  candle  power,  16  cents  each; 
;^2  and  50  candle  power,  25  cents— this  bemg  tlie 
cost  on  delivery  at  Kobe. 


ELECTRIC  RAILWAYS. 

The  State  Electric  company  of  Clinton,  Iowa,  has 
decided  to  conform  to  the  state  law  and  vestibule  its 
cars. 

The  large  cars  crossing  the  bridge  between  Omaha 
and  Council  Bluffs  will  be  heated  electrically  this 
winter. 

It  is  reported  that  the  Chattanooga  (Tenn.)  Rail- 
way company  has  determined  to  extend  its  trolley 
system  to   Smartt's   Springs,   in   the  suburbs. 

It  is  reported  that  the  improvements  v.hich  the 
\ilanta  Railwav  company  contemplates  making  will 
cost  about  5260,000,  including  ihe  various  exten- 
sions. 

Complaint  is  made  oi  the  noise  of  the  trolleys 
and  wheels  of  the  electric  cars  in  the  new  Boston 
subway.  A  recent  writer  compares  the  noise  to 
Bedlam  let  loose. 

.  .  A  Dublin  newspaper,  noting  the  electric-railway 
expansion  of  the  United  States,  says  that  there  is 
a  trolley  line  between  New  York  and  Albany,  the 
fare  being  25  cents. 

David  E.  Evans  &  Co.  of  Baltimore  have  secured 
the  contract  for  building  a  trolley  line  for_  the 
Consolidated  Raih\^y  company  to  extend  from 
Mount  Royal  Station  to  the  western  parr  of  Balti- 
more. 

It  is  reported  that  the  Charleston  OV.  ^'a.)  Street 
Railway  company  has  decided  to  extend  its  line 
to  Ruffner.  W.  \'a.  It  is  probable,  also,  that  much 
of  the  track  of  this  company  will  be  relaid  with 
heavier  rails. 

It  is  reported  that  the  company  which  has  been 
chartered  to  build  electric  lines  from  Cumberland 
to  Frostburg  and  "Westernport,  Md.,  is  preparing 
to  begin  work.  J.  \V.  Burchinal  of  Moundsville. 
W.  Va.,  is  one  of  the  promoters. 

The  Peterborough  (Ont.)  and  Ashburnham  street 
railway  was  recently  sold  at  sheriffs  sale  to  Hazlitt. 
Bradb'ourn  and  Stevenson  and  the  Walsh  estate 
for  $20,000.  The  buyers  were  members  of  the  com- 
panj*  and  held  judgments  against  the  road  for 
?5o,ooo. 

The  Northwestern  Elevated  Railroad  company 
of  Chicago  is  reported  to  have  ordered  of  Pull- 
man's Palace  Car  company  33  motor  cars  and  114 
trail  cars,  to  be  used  on  the  Northwestern  elevated. 
The  cars  are  to  be  finished  in  May,  June  and  July 
of  next  year. 

The  Birmingham  Railway  and  Electric  company 
of  Birmingham.  Ala.,  has  ordered  12  new  cars  for 
its  service,  which,  it  is  stated,  will  be  among  the 
finest  yet  introduced  into  the  Southern  states.  The 
new  cars  will  be  used  on  what  is  known  as  the  East 
Lake  division. 

The  Helena  (Mont.)  Power  and  Light  company 
states  that  the  company  has  under  consideration  an 
extension  of  the  electric  railroad  to  East  Helena, 
4V2  miles.  New  machinery-  is  being  set  up  to  accom- 
modate the  power  which  is  to  be  receiver'  from  the 
company  that  has  built  the  Missouri  River  dam 
as  Canyon  Ferrj',  about  18  miles  from  Helena. 

The  temporary  injunction  issued  on  Sunday,  Oc- 
tober 30tli,  stopping  tracklaying  in  Plj-mouth 
court,  Chicago,  was  dissolved  on  November  2d  by 
Judge  Payne.  The  General  Electric  Railway  com- 
pany, however,  is  not  clear  of  legal  entanglements, 
as  its  rights  in  the  streets  in  question  are  to  be 
passed  upon  by  the  Appellate  Court. 

O.  T.  Crosby,  president  of  the  City  and  Suburban 
Railway  company  of  Washington,  D.  C,  has  been 
lequested  by  tlie  District  commissioners  to  make 
a  further  deposit  of  S5.000  for  the  purpose  of  con- 
tinuing the  work  of  changing  water  mains  along 
the  line  of  the  road,  preparatory  to  equipping  it 
with  the  underground  electric  system. 

The  commissioners  of  Carroll  County.  Indiana, 
have  granted  a  franchise  for  the  right-of-way  for 
the  proposed  Logansport  and  Burlington  electric 
railroad.  The  franchise  was  granted  to  the  Busi- 
ness Men's  association  of  Logansport,  which  has 
undertaken  to  organize  a  company.  Some  time 
ago,  it  is  reported,  this  association  secured  the 
franchise  for  an  electric  road  from  Logansport  to 
Rochester,  in  Fulton  Countj',  and  later  a  franchise 
was  granted  from  Rochester  to  Winona,  in 
Kosciusko   County. 

It  is  announced  that  next  season  an  electric  rail- 
way will  connect  Fox  Lake  with  Lake  Michigan. 
The  Chicago  and  Fox  Lake  Electric  Railroad  com- 
pany has  selected  a  right-of-way  touching  Lake 
Michigan  at  or  near  Waukegan.  and  proceeding 
west  near  or  through  Libertyville  to  Fox  Lake. 
thus  enabling  rcsorters  to  get  to  tlie  lake  from  either 
the  Northwestern,   St.   Paul   or  Wisconsin   Central 
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railroads,  which  the  new  road  will  cross  or  meet. 
The  capital  stock  will  be  $300,000. 

A  party  composed  oi  Dr.  T.  P.  Kimball  of  New 
York.  A.  B.  Wood  of  Tacoma  and  A.  B.  Wilse  of 
Seattle  reached  Red  Lodge,  Mont,  after  a  two- 
months'  trip  to  Cooke  and  adjacent  mountains  to 
the  south  and  southwest.  The  object  of  the  trip 
was  to  report  on  the  practicability  and  advisability 
of  building  an  electric  railroad  from  Cooke  to  Red 
Lodge.  Dr.  Kimball  will  submit  a  report  to  Dr. 
J.  M.  Fox  of  the  Red  Lodge  coal  mines,  and  should 
u  prove  satisfactory  the  contemplated  line  may  be 
built. 

The  Wyandotte  and  Detroit  River  Railway  com- 
pany is  experimenting  with  a  street-alarm  signal 
at  the  intersection  of  Biddle  avenue  and  Oak  street, 
in  Wyandotte,  where  a  large  electric  bell  and  an 
electric  signal  lantern  have  been  placed.  The  lan- 
tern hangs  over  the  middle  of  the  street  and  the 
bell  is  attached  to  a  telephone  pole.  Electric  wires 
are  strung  from  these  over  the  telephone  poles  to 
a  point  on  the  trolley  wire,  some  Soo  yards  away. 
The  connection  is  so  arranged  that  when  the  trol- 
ley pole  reaches  that  point  the  bell  will  commence 
ringing  and  the  signal  light  will  flash,  continuing 
to  warn  pedestrians  of  the  car's  approach  until  the 
latter  reaches  the  point  where  they  are  stationed. 
W.  F.  Parish  of  Detroit  is  the  inventor  of  the  signal 
system. 

The  councilmen  of  St.  Louis  have  passed  the 
bill  giving  the  Lindell  Railway  company  franchises 
for  extensions  on  a  number  01  miles  of  streets. 
The  bill  also  gi\es  the  Lindell  company  permission 
to  acquire  by  lease  or  purchase  all  the  various 
S3'stems  now  operated  by  it  under  different  names, 
and  the  S3'stems  known  as  the  Missouri  lines  and  the 
Forest  Park,  Laclede  and  Fourth  street  lines.  These 
various  franchises  are  all  extended  to  1942.  The 
citi'  is  to  receive  by  way  of  remuneration  the  fol- 
lowing: For  ihe  ytars  1S99  to  J900,  $14,000  an- 
nually; from  1901  to  1906,  $28,000  annually;  from 
1906  to  1915.  $3:2,000  annually:  from  191.-,  to  1925, 
a  sum  equal  to  three  per  cent,  of  the  gross  earn- 
ings: for  the  next  eight  years,  a  sum  equal  to  3^^ 
per  cent.;  and  for  the  remaining  10  years,  four 
per  cent,   of  the  gross  earnings  annually. 

The  Missouri  Electric  Railway  company  of  Kan- 
sas Cit3^  is  organized,  with  a  capital  stock  of  $500,- 
Goo,  one-half  paid  in,  to  build  a  double-track  line, 
starting  from  Eleventh  street  and  Grand  avenue, 
the  center  of  the  retail  district,  running  south  and 
east  to  the  southern  city  limits  on  Prospect  avenue, 
about  seven  miles,  where  it  will  connect  with  a 
line  in  Jackson  County  running  seuth  to  Dodson, 
with  a  branch  to  Swope  Park.  Franchise  for  that 
part  of  the  road  in  the  county  has  been  granted 
to  the  Jackson  County  Electric  Raihvay  company, 
which  is  controlled  by  stockholders  of  the  Missouri 
company.  The  combined  roads  will  be  12  miles 
long,  double  track.  The  officers  of  the  company 
are  president,  Henr3-  Smith;  vice-president  and 
general  manager.  F.  W.  Sears;  secretary,  Chett  Mc- 
Donald; treasurer,  B.  F.  Burd,  and  general  coun- 
selor, W.  H.  Brown. 

In  regard  to  the  competition  of  electric  lines, 
President  Tuttle  of  the  Boston  and  Maine  railway 
system  believes  that  the  steam  roads  will  have  to 
bow  to  tlie  inevitable  and  surrender  a  portion  of 
iheir  suburban  traffic.  No  matter,  he  says,  how 
the  matter  may  be  viewed,  the  street  raihvay,  within 
certain  limits,  has  now  and  will  continue  to  have 
the  advantage  over  the  steam  roads.  The  latter 
may  improve  their  service  as  much  as  they  can, 
but  they  will  find  eventualh'  that  they  cannot  com- 
pete with  tlie  trolley  lines,  which  insure  service 
that  the  steam  roads  cannot  give,  and  the  latter  will 
therefore  have  to  abandon  suburban  business  within 
four  or  fi^e  miles  of  the  citj-.  They  will  have  to 
develop  their  long-distance  service,  and  can  make 
improvements  within  a  zone  01"  from  six  to  25  miles, 
in  addition  to  lowering  the  longer-distance  rates. 
In  this  way  suburbs  will  be  extended.  With  such 
an  expansion  and  attention  to  through  freight  and 
passenger  business  the  steam  roads  will  still  have 
an  ample  and  profitable  field  of  operation. 

it  is  announced  that  a  syndicate,  which  includes 
M.  E.  Ingalls  of  the  Chesapeake  and  Ohio  Rail- 
way company;  W.  J.  Payne  of  Richmond  and  Sam- 
uel Regester  of  Richmond,  has  secured  control  of 
the  electric  railroad  between  Newport  News  and 
Old  Point  Comfort,  also  the  Newport  News  Elec- 
tric company,  which  owns  an  electric-light  and 
ice-making  plant  in  Newport  News.  The  railroad  in 
question  is  14  miles  long  and  has  been  owned  by  a 
company  of  local  capitalists.  Its  capital  stock  is 
$200,000.  while  there  is  a  bond  issue  on  the  property 
of  $230,000.  The  new  company-,  it  is  stated,  has 
placed  an  issue  of  $$00,000  in  five  per  cent,  bonds 
and  $400,000  in  five  per  cent,  preferred  stock.  It 
is  understood  that  the  additional  capital  will  be 
utilized  in  extending  and  improving  the  electric 
lines  and  enlarging  the  electric-Hght  and  ice-plant. 
Some  time  ago  Mr.  Payne  and  others  formed  an- 
other company  for  the  purpose  of  building  an  elec- 
tric railroad  bet\veen  Old  Point  and  Newport  News. 
It  is  understood  that  this  project  will  now  be  given 
up. 

A.  C.  Frost,  vice-president  of  the  Chicago  and 
Milwaukee  Electric  Railway  companj',  makes  the 
following  statement  concerning  the  condition  of 
the  company:     "Our  road  will   run  between  Wau- 
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kegan.  111.,  and  Chicago,  a  distance  of  30  ^liles.  It 
is  in  operation  between  Waukegan  and  the  southern 
limits  of  Highland  Park,  Lake  County,  about  16 
miles.  Work  is  now  being  done  on  the  extension 
south,  but  we  do  not  expect  to  have  the  road  com- 
pleted to  Evanston  until  the  early  part  of  next  sum- 
mer. We  shall  then  have  on  the  north  shore  of 
Lake  Michigan  a  straight  line  of  30  miles  in  length, 
connecting  15  cities  and  towns,  a  most  beautifyl 
suburban  residence  district,  having  a  population 
of  70,000  people,  and  with  Chicago.  A  large  part 
of  our  road  is  being  built  on  private  right-of-way, 
and  we  have  not  a  single  steam  or  electric-railroad 
crossing  our  entire  line.  Of  the  $1,000,000  of  bonds 
authorized.  $400,000  are  delivered  by  the  trustee 
upon  the  company's  power  plant  and  the  16  miles 
of  road  built  and  in  operation,  the  balance  to  be 
delivered  at  the  rate  of  75  per  cent,  of  the  actual 
cost  of  betterments  and  extensions.  The  cost  of 
the  road  between  Waukegan  and  Highland  Park 
and  the  franchise  which  we  purchased  from  the 
Bluff  Cit\'  Electric  Street  Railway  company  is  about 
$510,000.  While  the  road  between  Waukegan  and 
Highland  Park  has  been  under  construction  all  this 
summer,  the  gross  earnings  for  the  three  months 
ended  October  ist  amounted  to  $12,025;  operating 
expenses.  $7-672,  leaving  net  profits  of  $4,353." 


PUBLICATIONS. 


The  Southern  Bell  Telephone  and  Telegraph 
company  has  issued  a  neat  pamphlet  describing  the 
principal  features  of  the  service  it  furnishes  and  the 
extent  of  its  territory.  This  company  occupies  a 
splendid  territory  and'  gives  local  and  long-distance 
connections. 

A  convenient  and  well-arranged  catalogue  is  that 
of  the  Manhattan  Electrical  Supplj-  company  of  New 
York,  devoted  to  electric-light,  household,  tele- 
phone and  telegraph  supplies.  It  is  completely  il- 
lustrated, and  prices  are  given.  An  inde^i  adds  to 
the   \alue   of  the   book. 

C.  Olivetti  of  Ivrea,  Italy,  issues  a  well  printed 
and  well  illustrated  catalogue  of  electrical  instru- 
ments. With  it  he  encloses  a  price-list  printed  in 
English  that  is  a  little  queer  in  spots.  Thus  Ameri- 
can customers  are  told  that  '"For  ordees  amountig 
to  Dollars  200  or  more  prices  are  intended  for 
goods  f.  o.  b.  New- York  or  Hoboken  custom  not 
included.'" 

George  AV.  Patterson  of  Chicago  reporis  a  great 
demand  for  his  jubilee  souvenir,  "History-  of  the 
Spanish-American  War,  with  Handy  Atlas  Maps." 
and  now  extends  a  cordial  invitation  to  those 
handling  or  using  American  Circular  Loom  flexible 
conduit.  Boston  electroduct  steel  tube.  Gordon  or 
Law  priman-  batteries,  Welsbach  or  New  Era  elec- 
tric gas  lighters  or  Standard  knife  switches,  to  call 
at  his  office  in  the  Marquette  building  and  secure  a 
copy  of  the  work. 

The  American  Electrical  Heater  company,  197 
River  street,  Detroit,  Mich.,  has  issued  a  neat  price- 
list  and  illustrated  catalogue  of  its  various  electrical 
heating  devices.  As  is  well  known,  this  company 
manufactures  electrical  soldering  irons,  laundry 
irons,  tailors'  irons,  curling-iron  heaters,  heating 
disks,  electric  air  heaters  and  other  specialties.  The 
company  claims  that  it  makes  heating  de^-ices  that 
are  not  only  efficient  but  durable  as  well,  and  guar- 
antees even,-  device  it  makes.  All  those  interested 
in  heating  devices  will  be  pleased  with  the  Ameri- 
can compan\-'s  catalogue. 

In  an  elaborateh"  illustrated  brochure  the  E.  W. 
Bliss  company  of  Brooklj-n  gives  views  of  its  works. 
The  company-  has  a  wide  reputation  as  a  manufac- 
turer of  sheet-metal-working  machinery,  and  em- 
ploys over  Soo  men.  One  paragraph  of  the  intro- 
duction of  the  pamphlet  is  particularly  interesting: 
"Copies  of  our  designs,  some  of  them  so  close  as  to 
include  the  details  of  shading  in  our  eng^a^^ngs,  have 
been  made  in  all  countries  where  sheet-metal  tools 
and  stamping  machinery  are  manufactured.  Inas- 
much as  "imitation  is  the  sincerest  form  oi  flatter>\' 
we  have  no  objections  to  raise  against  these  acknowl- 
edgements on  the  part  of  our  competitors  of  the 
superior  features  of  our  designs,  but  it  may  not  be 
inappropriate  to  remind  buyers  that  the  spirit  which 
prompts  slavish  imitations  is  not  liable  to  abound 
in  such  mechanical  understanding  as  will  give  to 
all  details  their  proper  execution,  nor  in  such  me- 
clianical  honest\-  as  will  provide  for  the  very-  best 
workmanship  and  materials.  Copies  of  many  of 
our  most  successful  machines  have  proved  utter 
failures,  and  no  case  has  come  to  our  knowledge 
of  a  copy  equaling  cur  originals  in  efficacy,  dur- 
bility  and  accuracy.  The  improvements  which  we 
are  constantly  making  in  the  design  and  details  of 
our  tools  make  it  impossible  for  even  the  closest 
copy  to  represent  our  most  recent  results.  As  for 
European  imitators,  they  labor  under  the  additional 
disadvantage  of  not  having  the  same  materials  to 
work  with.  The  special  mixl-ure  of  American  cast- 
iron  which  we  employ  is  Sr'  to  50  per  cent,  stronger 
than  the  machinen,'  iron  obtainable  in  Eurooe.  and 
therefore  lends  itself  to  forms  which  it  wouM  there 
be  out  of  the  question  to  adequately  reproduce." 


NEW  INCORPORATIONS- 

The   People's   Telephone   company    was    incorpo- 
rated recently  at  Worcester.   Mass..   with   a  capital 
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stock  of  $150,000,  by  I.  L.   Currier,   IT.  W.  Aiken, 
C.  H.  Sanborn  and  others. 

The  Abbott  Electric  and  Manufacturing  company 
of  Cleveland  was  incorporated  with  capital  stock 
at  $15,000  by  H.  H.  IJammond,  H.  I.  Wickes,  Will- 
iam A.  Marback,  S.  Abbott  and  C.  B.  Abbott. 

The  People's  Telephone  company  of  Lockport, 
111.,  has  been  incorporated  with  capital  stock  at 
$12,000.  The  incorporators  are  Allen  G.  Hawley, 
Charles  B.   Cheadle  and  Thcmas   A.   Cheadle. 

The  Brotherhood  of  Electricians  and  Linemen 
of  Illinois  has  been  incorporated  at  Springfield,  111., 
without  capital  stock,  for  mutual  benefit.  The  in- 
corporators named  are  W.  H.  Samnions,  R.  L. 
Flannigan,  S.  H.  Phillips. 

Among  recent  incorporations  at  Springfield,  III., 
was  that  of  El  Porte  Zuelo  Light  and  Power  com- 
pany of  Chicago,  with  capital  stock  fixed  at  $500,- 
000.  The  incorporators  are  Chester  D.  Crandall, 
William  M.  Carpenter  and  William  R.  Patterson. 

The  Waterbury  Battery  company  has  filed  a  cer- 
tificate of  incorporation  in  the  office  of  the  state 
secretary  of  Connecticut.  The  capital  stock  is 
$10,000,  divided  into  400  shares.  The  directors  are 
C    Piatt,  Charles  B.  Schaumacht  and  C.  M.  Piatt. 

The  Kenton  Telephone  company,  with  $30,000 
capital,  has  been  incorporated  at  Columbus,  Ohio, 
to  operate  a  telephone  system  from  Kenton  to 
Marion.  Marysville,  Bellefontaine.  Wapakoneta  and 
Lima.  The  incorporators  arc  Ed  L.  Barber.  James 
S  Brailey.  J.  C.  King.  C.  E.  Guilford  and  Horton 
Park.  ■    L  I    !J  I  4 

The  Tuscarawas  Home  Telephone  company,  with 
headquarters  at  New  Philadelphia,  Ohio,  and  a  cap- 
ital stock  of  $75,000.  has  been  incorporated  by  J.  S. 
Bailey,  F.  W.  Bainbridge,  J.  W.  Yeagley.  O.  S. 
WeUy  and  J.  H.  Mitchell,  to  operate  a  telephgne 
system  between  New  Philadelphia,  Canal  Dover, 
Urichsville.  Dennison.  Canton.  CarrolUon.  Cadiz. 
Cambridge.  Coshocton,  Millersburg,  Wooster  and 
neighboring  towns. 

Three  charters  were  recorded  at  Chester,  Pa., 
recently  in  the  office  for  recording  deeds.  They 
were  the  Darby-Landsowne  Electric  company, 
Clifton-Lansdowne  company  and  Yeadon-Lans- 
downe  company,  which  were  formed  for  the  purpose 
of  furnishing  heat,  light  and  power.  Those  inter- 
ested are:  t.  P.  Street,  H.  C.  Stanlell.  M.  J.  Kelly. 
J.  M.  Lutz.  R.  Shoemaker,  E.  T.  Bishop.  N.  J. 
■Mitchell  and  E.  B.  Lewis. 

A  new  telephone  company  has  lately  been  incor- 
porated in  Wisconsin,  under  the  name  of  the  Spring 
Green  and  Wyoming  Telephone  company,  with  a 
capital  of  $1,000.  divided  into  30  shares,  the  incor- 
porators being  the  Hon.  R.  L.  Joiner  and  James  L. 
Tones  of  Wyoming  in  Iowa  County,  and  Thomas 
\V.  King  of  Spring  Green.  Sauk  County.  The  offi- 
cers are^Hon.  ,R.  L.  Joiner  president,  and  Thomas 
W.  King    secretary  and  treasurer. 
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haven  company  and  the  addition  of  $200,000  new 
stock,  to  be  turned  over  to  the  New  Haven  Street 
Railway  company,  with  $500,000  in  cash.  Each 
stockholder  of  the  Fairhaven  road  has  his  stock 
doubled. 

The  Union  Railway  company  of  New  York  city 
reports  for  the  nuarter  ended  September  30th,  gross 
earnings  of  $193,620,  increase  $30,603;  net  earnings 
$80,123.  increase  S800:  total  ineomc  $8^,289,  in- 
crease $7,800;  net  mconie  $49.7^0,  increase  $3,486. 
The  general  balance  sheet  shows  cash  on  hand  of 
$40,051,  and  a  profit  and  loss  surplus  of  $406,570. 

The  People's  Telephone  company  of  Wayne  and 
Monroe  counties  held  its  annual  meeting  at  Carle- 
ton,  Mich.,  on  October  25th,  and  issued  a  dividend 
(if  10  per  cent,  to  stockholders.  The  following- 
named  officers  were  elected:  President,  Joseph 
Waltz;  secretary,  F.  L.  Edward;  treasurer,  W.  S. 
Morey;  directors,  T.  J.  A.  Milliken,  Jesse  Butler. 
Joseph  Waltz.  F.  L.  Ed%vards,  W.  S.  Morey  and 
Benjamin   Hall. 

Thp  Southern  New  England  Telephone  company 
has  authorized  a  new  loan  of  $1,000,000  gold  five 
per  cent.  50-year  bonds,  of  which  $600,000  will  be 
used  to  retire  within  the  next  three  months  $500.- 
000  of  old  first-mortgage  debt  and  also  to  pay 
$100,000  of  floating  indebtedness.  The  rest  of  the 
new  loan  will  be  issued  and  used  as  needed,  to  ex- 
pand the  plant  of  the  company.  Old  bondholders 
are  offered  the  new  bonds  at  109  in  exchange  for 
their  bonds  at  102.  The  new  loan  will  be  a  first 
mortgage,  and  has  been  underwritten  by  New  Ha- 
ven bankers. 

It  is  announced  that  the  net  result  of  the  reor- 
ganization of  the  New  Orleans  Traction  company 
will  be  a  reduction  of  $200,000  per  annum  in  the 
company's  fixed  charges.  The  $1,500,000  of  six  per 
cent,  collateral  trust  notes  will  be  exchanged  for  an 
equal  amount  of  new  five  per  cent,  preferred  stock 
and  50  per  cent,  of  new  common  stock.  The  $3,000,- 
000  of  five  per  cent.  City  and  Lake  bonds  will  not  be 
distributed,  but  the  $3,000,000  Crecent  City  railway 
five  per  cent,  bonds  will  be  replaced  by  a  new  mort- 
gage for  $3,250,000.  of  which  the  old  bondholders 
get  $3,000,000  and  $250,000  will  be  reserved  for  im- 
provements and  extensions.  These  bonds  will  bear 
four  per  cent,  interest  for  (i\e  years,  and  then  five  per 
cent.,  thus  saving  $30,000  a  year.  The  holders  of 
stock  in  the  underlying  City  and  Lake  line  are  to 
receive  $685,000  in  new  preferred  stock,  which  is  no 
per  cent,  of  their  present  holdings,  and  25  per  cent, 
in  new  common  stock.  The  Crescent  City,  minoritv 
stock  is  to  receive  par  value  in  new  common  stock 
for  the  $347,000  now  held.  The  holders  of  the 
old  common  stock  are  to  be  assessed  $3  a  share 
and  the  holders  of  preferred  $6  a  share.  Old  com- 
mon stock  will  be  exchanged  for  22"^^  per  cent,  of 
new  common  and  old  preferred  will  be  exchanged 
d-^Uar  for  dollar  of  new  common.  New  preferred 
will  be  issued  for  the  a'^se^smen'^s.  The  amount  of 
new  common  stock  will  be  $5,000,000  and  of  the 
new  preferred  $2,500,000. 
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Chicago  Telephone  stock  paid  its  regular  monthly 
dividend   of  one  per   cent,   on   November   5th. 

The  Quincy  Street  Railway  company  has  filed  a 
mortgage  for'$5ao.oco  in  favor  of  the  Portland  Trust 
company  to  secure  an  issue  of  bonds  for  the  same 
amount. 

At  the  New  State  Telephone  directors'  meeting 
last  month,  the  third  quarterly  dividend  of  two  per 
cent,  was  declared,  payable  November  15th,  to  all 
stockholders  of  record  October  31st.    . 

The  quarterly  report  of  the  Brooklyn  Heights 
Railroad  company  to  September  30th  shows  gross 
earnings  $1,664,931-  increase  $249745;  net  earnings 
$705,885,  increase  $109,472;  total  mcome  $727,057* 
increase  $69,844;  surplus  $197,001,  increase  $I05,443- 

The  Brooklyn  Rapid  Transit  company's  passenger 
earnings  for  October  amounted  to  $509,629.  as  com- 
pared with  $443,923  in  October  of  last  year.  For 
three  months  to  October  31st  the  earnmgs  were 
$2,168,231.  and  for  the  same  period  of  1897  they 
were  $1,853,721. 

The  Paducah  (Ky.)  Street  Railway,  Power  and 
Light  company  has  filed  a  trust  deed  with  the  county 
clerk  in  favor  of  the  American  Trust  and  Savings 
company  for  $400,000.  This  was  done  to  enable 
the  street-railroad  company  to  issue  additional 
bonds,  if  desired. 

The  Edison  Electric  Illuminating  company  of 
Boston  has  changed  its  fiscal  year  to  end  with 
June,  and  for  six  months  reports  gross  earning?  of 
$488,964;  expenses,  $306,850;  net.  $182,113.  The 
balance  sheet  shows:  Cash  on  hand,  $lo6_,S46;  profit 
and  loss  surplus.  $25,343. 

The  quarterly  report  of  the  Long  Island  Electric 
Railroad  company  to  September  30th  shows  gross 
earnings  of  $193,620,  increase  $30,603:  net  earnings 
$15,633.  increase  $3,054;  total  income  $x7.376.  m- 
crease  $2,314;  net  income  $6,983,  decrease,  $852. 
The  general  balance  sheet  shows  cash  on  hand 
$591,  and  a  profit  and  loss  surplus  of  $6,989. 

The  consolidation  of  the  Fairhaven  and  Westville 
railroad  and  the  New  Haven  street  railway  is  com- 
pleted. The  terms  of  the  transfer  provide  for  the 
doubling  of  the  $900,000  capital  ?tock  of  the  Fair- 
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some  repairs.  In  some  manner  the  fastening  of  the 
pole  was  released  and  the  powerful  spring  at  its 
base  sent  pole  and  man  astride  it  flying  skyward. 
Lang  soared  off  over  the  edge  of  the  roof  and  fell 
head  first  in  a  ditch  20  feet  away.  He  was  in  danger 
of  being  suffocated  in  the  mud  when  Conductor 
Herman  Johnson  seized  his  heels  and  drew  him  out 
unhurt. 

The  jury  which  tried  L.  D.  Jamiesoii  before  Judge 
Waterman  of  Chicago  announced  its  inability  10 
agree  and  was  discharged.  Janiieson  was  tried  on 
a  charge  of  larceny.  He  was  alleged  to  have  had  un- 
lawful possession  ofa  certificate  of  stock  for  soshares, 
valued  at  $5,000.  in  the  St.  Louis  Electric  Construc- 
tion company.  Some  months  ago  Alderman  George 
P.  Heckel  of  St.  Louis  applied  to  Charles  Sutter  for 
a  loan  of  $750.  He  was  given  the  stock  certificate 
to  negotiate  for  a  loan  of  not  less  than  $2,500.  and 
placed  it  with  L.  D.  Jamicson  &  Cu.  It  is  said 
that  Jamicson  has  refused  to  surrender  the  cer- 
tificate on  the  ground  that  Heckel  is  indebted  to 
him.  The  prosecution  averred  that  Heckel  never 
had  any  right  of  possession  in  the  certificate. 

General  John  M.  Wilson,  the  chief  engineer  officer 
of  the  army,  in  his  annual  report  to  the  secretary 
of  war,  estimates  that  in  the  coming  year  $100,000 
?hould  be  spent  for  torpedoes  for  harbor  defense, 
for  the  purchase  of  submarine  mines  and  necessary 
appliances  to  operate  them,  for  closing  the  chan- 
nels leading  to  the  principal  seaports,  for  needful 
casemates,  cable  galleries,  etc.,  to  render  it  possible 
to  operate  submarine  mines,  and  for  continuing 
torpedo  experiments.  The  following  is  an  inter- 
esting paragraph  of  the  report:  "While  no  hostile 
attacks  were  made  upon  our  coasts  during  the  war 
with  Spain,  the  operations  of  the  American  fleet 
on  the  coasts  of  Cuba  and  Porto  Rico  have  amply 
demonstrated  the  value  of  coast  defenses,  including 
shore  batteries  and  submarine  mine.^.  in  resisting 
naval  attacks.  It  may  be  confidently  asserted  that 
the  completion  of  the  projects  upon  which  opera- 
tions are  now  in  progress  will  practically  insure 
the  safety  of  our  principal  harbors  and  seacoast 
cities  against  any  attack  from  the  sea." 


MISCELLANEOUS. 


One  estimate  places  the  total  investment  in  elec- 
trical appliances  and  electrical  businesses  in  the 
United  States  at  $1,900,000,000. 

Mortimer  E.  Gilbert  of  the  Chicago  office  of  the 
Postal  Telegraph  company  says  that  lightning 
flashed  from  a  clear  sky  on  November  4th  and  did 
considerable  damage  to  telegraph  and  telephone 
wires  at  the  stockyards. 

The  seventeenth  annual  ball  of  the  Chicago  As- 
sociation of  Stationary  Engineers  will  be  given  in 
Masonic  Temple  Hall  on  Thanksgiving  Eve.  No- 
vember 23d.  George  K.  Van  Tassel  is  chairman 
of  the  committee  of  arrangements. 

The  following  advertisement  appeared  in  an  Ohio 
newspaper  last  week:  "Wanted — By  the Incan- 
descent Lamp  company  of ,  Ohio,  50  girls,  16  to 

24   years    of   age.    who    desire    steady    employment. 

is  a  desirable  town  for  the  residence  of  families 

having  girls  who  desire  employment." 

A  contemporary  notes  that  an  important  exten- 
sion in  the  applicability  of  aluminum  has  been  at- 
tained by  the  discovery  that  a  thin  coating  of  cop- 
per, which  does  not  add  appreciably  to  the  weight 
of  the  aluminum,  enables  it  to  be  bent  and  folded, 
soldered,  tinned  or  nickeled  without  any  cracking 
or  other  disadvantage.  Both  wire  and  plate  in  cop- 
pered aluminum  have  been  successfully  produced. 

The  Board  of  Aldermen  of  Denver  granted  a 
franchise  to  the  Denver  Power  and  Irrigation  com- 
pany recently,  empowering  the  company  to  erect 
poles,  string  wires  and  build  conduits  for  the  pur- 
pose of  transmitting  electricitj-"  into  Denver  for 
light,  power  and  heat  from  its  proposed  transmis- 
sion plant  to  be  erected  at  the  head  of  Platte  Caiion. 
It  is  estimated  that  an  outlay  of  approximately 
$2,000,000  will  be  necessary  to  complete  this  plant. 
Work  is  to  be  commenced  at  once.  Rhodes  Bros.. 
Equitable  building,  Denver,  are  the  promoters  of 
the  enterprise. 

A  peculiar  accident  happened  in  Chicago  a  few 
days  ago.  Alexander  Lang  climbed  to  the  roof  of 
a  Cicero  and  Proviso  electric  car  at  Forty-eighth 
avenue  and  Lake  street,  bestrode  the  trolley  pole. 
which  h^d  been  pidled  down,  and  started  to  make 
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David  Reckard  (late  of  Ohio)  has  established 
works  for  the  manufacture  of  dvnamos  and  other 
electrical  appliances  at  Suffolk,  Va. 

In  Dallas,  Texas,  the  Sutton-Steele  Electrical 
Manufacturing  company  has  been  organized.  The 
company  is  incorporated  and  has  a  capital  stock 
of  $20,000.  It  is  to  manufacture  electric  fans,  mo- 
tors and  otlier  electrical  suoolies.  The  incorpo- 
rstors  are  Walter  L.  Steele,  Henrv  M.  Sutton  and 
J.  L.  Sale. 

A  telegraph  operator,  the  manager  of  a  small 
western  office,  writes  to  the  Telegraph  Age  to  say 
that  he  has  sold  over  $3,000  worth  of  electrical  ap- 
paratus in  the  last  four  months.  He  uses  his  le-sure 
time  to  supply  the  electrical  needs  of  the  neighbor- 
hood. There  may  be  an  idea  in  this  for  electrical 
manufacturers  and  supply  men  to  consider. 

The  L.  M.  Rumsej'^  Manufacturing  company,  deal- 
ing in  machinery  supplies  at  St.  Louis.  Mo.,  has 
just  established  a  connection  w^ith  the  Shelby  (O.) 
Electric  company,  through  which  the  former  com- 
pany will  handle  Shelby  lamps  in  the  western  ter- 
ritory. The  L-  M.  Rumsey  Manufacturing  com- 
pany has  14  salesmen  on  the  road,  and  proposes 
to  push  most  energetically  the  incandescent-lamp 
branch  of  its  business.  It  is  said  also  that  the  Rum- 
sey company  will  handle  other  electrical  goods. 
In  addition,  the  Smith-Courtney  company  of 
Richmond,  Va.,  another  large  handler  of  heavy 
machinery  and  machine  supplies,  is  also  pushing 
.the  sale  of  Shelby  lamps  throughout  the  South. 

The  electrical  trade  in  general,  and  particularly 
those  doing  business  in  that  territory  of  which 
Cleveland  is  the  center,  will  be  interested  to  know^ 
that  the  Westinghouse  Electric  and  Manufacturing 
company  has  established  a  branch  office  at  1310 
New  England  building,  Cleveland,  with  C.  S.  Powell 
as  manager.  This  change  was  made  necessary  by 
the  absorption  of  the  Walker  company,  Mr. 
Powell  has  represented  the  Westinghouse  company 
lor  some  time  in  the  Cleveland  territory  and  has 
been  so  energetic  and  successful  in  furthering  his 
company's  large  interests  that  his  appointment  to 
take  charge  of  this  branch  office  will  not  be  much 
of  a  surprise  to  his  friends.  The  Cleveland  branch 
will  attend  to  business  in  Northern  Ohio  and  along 
the  Lake  Shore  railroad. 

During  the  last  summer  the  Joseph  Dixon  Cru- 
cible company  of  Jersey  City,  N.  J.,  has  added  an 
extension  to  its  pencil  factory,  40  by  90  feet,  three 
stories  high.  This  extension  is  driven  by  electric 
power  from  a  generator  placed  in  the  main  factory. 
No  expense  has  been  spared  in  the  equipment  of 
this  addition  in  the  way  of  up-to-date  elevators. 
furnace,  dry-rooms,  etc.  The  company  will  also 
put  down  an  artesian  well,  several  hundred  feet  in 
depth,  for  a  supply  of  water  for  factory  use,  and 
sometime  during  1899  various  other  additions  will 
be  built  to  the  Dixon  company's  very  extensive 
plant.  The  company  was  established  in  1827,  but 
during  all  of  its  more  than  three-score  years  and  10 
of  busv  life,  no  year  has  in  any  way- equaled  189S 
for  voUune  of  business;  its  plant  has  been  running 
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continuously,  yet  the  company  is  behind  its  orders 
in  all  departments. 

A.  transformer  said  to  be  thoroughly  up-to-date 
and  to  cover  every  desirable  feature  of  economic  dis- 
tribution which  experience  has  thus  far  suggested 
in  the  construction  of  transformers  is  the  Moloney 
transformer,  for  which  the  Western  Electrical  Sup- 
ply company  of  St.  Louis,  Mo.,  is  the  general  sell- 
ing agent.  Within  the  last  year  need  of  an  im- 
proved system  of  distribution  has  been  daily  pressed 
upon  the  attention  of  those  in  charge  of  central  sta- 
tions; the  importance  of  an  increased  operating 
efficiency  in  transformers  has  become  plainly  evi- 
dent to  them,  and  a  closer  investigation  of  the  de- 
fects of  many  of  the  existing  systems  has  been 
generally  instituted.  Such  investigation  has  never 
been  discountenanced  by  the  best  transformer  build- 
ers, and  it  has  been  the  constant  endeavor  of  re- 
sponsible manufacturers  to  promote  the  spirit  of 
inquirj'— a  course  which  has  suggested  itself  to 
them  as  the  most  direct  and  effective  way  of  ex- 
cluding from  the  field  of  competition  all  inferior 
and  defective  manufactures.  The  Western  Elec- 
trical Supply  company  claims  that  the  Moloney 
transformers  embody  all  that  is  latest  and  best  in 
the  art  of  transformer  building— a  fact  that  has  been 
established  by  the  many  severe  tests  to  which  the 
transformer  has  been  subjected.  The  manufac- 
turer of  this  translormer  claims  that  it  has  never 
been  defeated  in  any  competitive  test,  and  confident 
of  its  further  success,  the  Western  Electrical  Supply 
company  invites  a  close  examination  and  cotnpari- 
son  of  its  merits,  and  will  take  pleasure  in  furnishing 
a  transformer  bulletin  showing  how  to  conduct  a 
thorough  test  on  transformers. 


BUSINESS. 

The  Western  Electric  company  has  distributed 
a  bulletin  giving  a  full  description  and  price-list 
of  the  Western  Electric  non-sparking  brushes. 
These  brushes  are  very  satisfactory  in  eliminating 
the  sparking  at  the  commutator.  Upon  request  a 
copy  of  this  bulletin  will  be  sent  to  anyone  who 
has  not  received  one. 

Send  four  cents  (in  stamps)  for  an  illustrated 
booklet  issued  by  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  company,  operating  the  direct  route 
across  the  American  continent  to  the  new  trans- 
pacifiic  possessions  of  the  United  States.  The  book- 
let is  full  of  latest  reliable  information  and  valuable 
for  reference.  It  can  be  tised  as  a  textbook  in  scool. 
.•\ddre5s  George  H.  Heafford,  general  passenger 
and  ticket  agent,  Chicago,  111. 

The  Berlin  Iron  Bridge  company  of  East  Berlin, 
Conn.,  is  erecting  for  the  United  Gas  Improvement 
company,  Waterbury,  Conn.,  the  steel  work  for  a 
generator  room  and  an  engine  room.  These  roofs 
are  to  have  steel  trusses,  supporting  the  roof  cov- 
ering. This  covering  is  corrugated  iron,  lined  with 
the  Berlin  Iron  Bridge  company's  patent  anti-con- 
densation fireproof  lining.  The  engine  room  has 
a  span  of  about  33  feet,  and  the  span  of  the  generator 
room  is  about  51  feet. 

One  of  the  greatest  problems  which  presents  itself 
to  every  electric-light  station  manager  is  the  porper 
protection  of  electrical  machinery  from  damage  by 
lightning.  Anything  leading  to  a  proper  solution 
of  the  problem  is  always  welcome.  The  Electric 
Appliance  company  has  just  issued  a  special  cir- 
cular of  Wurts'  lightning  arresters,  which  em- 
bodies all  of  the  improvements  to  date  in  this  class 


of  apparatus   and   gives    some  valuable  hints   with 
reference  to  protection  from  lightning. 

The  America  water  motor  of  the  A.  Rosenberg 
company  of  Baltimore  is  said  to  run  on  ordinary 
house  pressure  of  20  pounds  or  over.  It  will  never 
rust,  it  is  claimed,  and  is  useful,  among  other  things, 
for  operating  moving  figures  in  show-windows 
where  electric  current  cannot  be  had.  It  is  also 
claimed  to  be  the  only  water  motor  that  will  not 
leak  at  the  bearings. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  has  just  issued  and  is  sending  out  to 
the  trade  a  neat  and  attractive  card  12  by  iS  inches 
illustrating  in  red  and  black  its  Perfection  annunci- 
ator. This  card  is  in  the  form  of  a  folder,  which, 
when  opened,  is  so  arranged  as  to  hang  on  the  wall 
or  any  other  convenient  place.  The  Perfection  an- 
nunciator has  double  magnets  and  all  cases  are 
highly  polished  and  made  to  correspond  with  the 
latest  design  of  architecture.  The  simplicity  of  this 
annunciator  is  one  of  its  best  features,  as  there  is 
no  possibility  of  its  becoming  loosened  and  out  of 
adjustment.  It  is  especially  recommended  for  fac- 
tories, mills,  cars,  steamboats  and  other  places  where 
there  is  a  constant  jar,  which  is  one  of  the  most 
severe  tests  an  annunciator  can  receive.  The  com- 
pany's elevator  annunciators  are  also  worthy  of 
mention.  They  are  made  in  two  styles  of  cases,  and 
are  ornamental  as  well  as  reliable.  Those  who  are 
familiar  with  elevator  annunciators  will  readily  rec- 
ognize the  fact  that  it  is  difficult  to  keep  such  an 
appliance  in  working  order,  without  numerous  re- 
pairs. The  AVestern  Electrical  Supply  company 
has  a  large  slock  of  these  annunciators  on  hand 
and  can  make  prompt  shipments. 
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613,248.  Incandescent  Electric-lamp  Holder.  George 
W.  Cook,  Jr.,  Bloomfield,  N.  J.  Application 
filed  November  5,   1897. 

The  lamp  cord  of  the  lamp  shade  has  an  insulating 
bush  secured  to  it,  through  which  the  cord  passes;  a  wire 
frame  is  attached  to  the  lamp  bulb  and  socket,  co-oper- 
ating with  sliding  means  secured  to  the  lamp  shade. 

613,293.  Mechanism  for  Supporting  Electric-arc 
Lamps.  William  A.  McCallum,  Avondale,  O. 
Application  filed  November  18,  1895. 

The  mast-arm  head  carries  the  contact  holder  and  the 
contact  carriage,  and  the  lamp  is  suspended  from  the  car- 
riage, the  mast  arm  being  hollow,  and  the  carriage  mov- 
ing therein;  the  rod  is  connected  to  the  carriage  for 
reciprocating  the  latter,  .-nnd  is  located  within  the  arm. 
and  an  opening  through  the  mast  through  which  the  red 
plays. 


NO.    613,301. 

613,301.  Yoke  for  Railway  Conduits.  Fred  S. 
Pearson,  Boston,  Mass.  Application  filed  No- 
vember 4,   1897. 

A  yoke  for  railway  conduits  is  described  having  a  hollow 
central  portion  and  detachable  manhf  le  curbs  flush  with 
the  surface  of  the  roadway. 

613,309.  Electric  Ignition  Device  for  Internal-com- 
bustion Engines.  Louis  W.  Ravenez,  Paris, 
France.     Application   filed   March   7,    1898. 

An  electric  ignition  device  for  internal-combustion  en- 
gines comprising  a  conducting  wire  in  an  insulating  core 
provided  with  a  metallic  sheath  having  a  depending  wire, 
the  ends  of  the  wires  being  connecred  by  a  platinum  wire, 
the  whole  being  adjustable  in  a  stuffing-box  secured  to  the 
wall  of  tbe  cylinder,  and  means  for  adjusting  the  position 
of  ihe  ignition  device. 

613.348.  Printing  Telegraph.  Aloys  Wirsching, 
New  York,  N.  Y.  Application  filed  May  10, 
1897- 

One  claim  is  given:  In  a  printing-telegraph  instrument 

the  combination  of  a  guide  or  shaft  held  against  endwise 
movement,  a  carrier  adapted  to  travel  to  and  fro  length- 
wise of  said  guide  or  shaft,  a  type  wheel  and  connections 
between  the  same  and  said  carrier,  whereby  the  type 
wheel  moves  in  response  thereto,  and  means  for  moving 
the  carrier  along  the  guide  or  support,  said  means  having 
its  line  of  draft  coincident  with  the  axial  line  or  center  of 
said  carrier. 

613,357-  Suspension  for  Electric-railway  Motors. 
William  Cooper,  Cincinnati,  O.  Application 
filed  August  16,  1898. 

A  motor  is  sleeved  to  the  driven  axle  in  combination 
with  a  pair  of  supports  therefor  engaging  the  sides  of  the 
motor  at  points  located  between  the  driven  axle  and  the 
center  of  gravity  of  the  motor. 

613,367.  Electric  Rotary  Cutter.  Fulton  Gardner, 
Chicago,  111.  Application  filed  March  19,  1897. 
Renewed  January  24,   1898. 

A  combined  standard  and  peripheral  guard  extends 
around  the  rear  and  top  edges  of  the  cutter,  an  electric 
motor  having  an  exterior  rotating  part,  a  rotary  cutter 
mounted  upon  the  periphery  of  the  exterior  rotating  part 
intermediate  between  the  ends  thereof  and  means  for 
supporting  the  motor  from  the  upper  portion  of  the  guard 
beyond  the  ends  of  the  exterior  rotating  part. 

613,406.  Electric  Car  Lighting.  William  Biddle, 
New  York,  N.  Y.  Application  filed  May  14, 
1894- 

The  dynamo  has  an  armature  rotated  by  a  connection  to 
the  car  axle  with  an  external  circuit  from  the  commutator 
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containing  incandescing  lamps  in  multiple  arc,  a  secondary 
battery  in  series  in  the  external  or  working  circuit,  a  helix 
of  the  field  magnet  in  a  shunt  to  the  secondary  battery 
and  a  reverse-wound  helix  in  the  main  circuit  for  unifying 
the  action  of  the  dynamo  under  varying  speeds  of  rota- 
tion of  the  armature. 

613,418.  Electric  Railroad.  Charles  L.  Kemery, 
Pittsburg,  Pa.  Application  filed  January  12, 
189S. 

This  electric  railway  system  comprises  a  conduit  having 
feed  wires  arranged  in  the  bottom  thereof,  angular  strips 
of  insulating  material  in  flange  spaces  along  the  upper 
edges  of  the  conduit,  conducting  plates  resting  on  tbe 
insulating  strips  and  insulated  from  ^ch  other,  l^-shaped 
brackets  suspended  from  the  insulating  strips  and  extend- 
ing beneath  tbe  contact  plates,  insulators  located  in  the 
vertical  arms  of  the  brackets,  conducting  strips  suscep- 
tible to  magnetism  supported  in  the  brackets,  non-mag- 
netic plates  of  conducting  material  connecting  the  con- 
ducting strips,  conductors  connecting  the  feed  wires  with 
the  conducting  strips,  a  car,  contact  rollers  journaled 
therein  to  bear  on  the  conducting  pl.aes,  and  an  electric 
magnet  mounted  on  the  car  directly  above  the  conduit 
and  suitably  connected  with  the  contact  rollers  to  be 
energized  by  the  current  therefrom  for  the  purpose  of 
attracting  the  conducting  strips  into  contact  with  the  con- 
ducting plates. 

613,420.  Electric  Vehicle.  Karsten  Knudsen,  Chi- 
cago, 111.  Application  filed  June  18,  1897.  Re- 
newed September  21,  1898. 

A  vehicle  frame  is  described  comprising  a  rear  axle, 
upwardly  extending  brackets  mounted  thereon,  a  pair  of 
longitudinal  tubes  secured  in  the  brackets,  a  cross  piece, 
an  electric  motor  frame  journaled  to  the  rear  axleand 
resiliently  suspended  from  the  cross  piece,  a  cross  piece 
joining  the  longitudinal  tubes  at  the  forward  end  of  the 
frame,  a  center  bracket  upon  which  this  cross  piece  is 
supported,  tubes  extending  laterally  from  the  center 
piece  each  carrying  brackets  upon  tbe  ends,  and  a  pair  of 
axles  mounted  upon  the  brackets  to  rotate  about  vertical 
axes. 


NO.    613,406. 

613,433.  Electric-railway  System.  Louis  E.  Wal- 
kins,  Springfield,  Mass.  Application  filed  No- 
vember  18,    1897. 

The  system  includes  a  line  or  feed  conductor,  a  gener- 
ator connected  therewith,  and  a  return  conductor,  two 
series  of  contact  switches,  the  fixed  member  of  one  being 
connected  with  the  return  conductor,  and  having  the  loca- 
tion in  a  line  parallel  with  that  of  the  other  series,  but 
relatively  intermediate  thereof,  together  with  the  car  hav- 
ing the  motor  thereon  and  the  two  underlying  longitud- 
inal horizontal  runners. 

613,533-  Telephone  Box  or  Cabinet.  Ishmael 
Sparks.  Santa  Fe.  New  Mexico.  Application 
filed  March  22,  1898. 

A  box  IS  mounted  upon  the  front  of  the  backboard  and 
is  provided  with  a  partition  for  forming  an  upper  and 
lower  closure  therein,    a   removable    front  board  or   door 


for  the  lower  closure,  and  a  swinging  or  hinged  front  car- 
rying part  of  the  call  mechanism  for  the  upper  closure, 
and  a  removable  top  or  writing  cover  closing  the  upper 
closure,  the  construction  being  such  that  the  batteries 
may  be  mounted  in  the  lower  closure  while  the  call 
mechanism  and  magnets  may  be  mounted  in  the  upper 
closure. 

613,567.     Block-signaling     Apparatus.      Taylor     T. 

Fogel,  Allentown,  Pa.  Application  filed  De- 
cember 6,  1897. 

A  target,  a  solenoid  and  an  armature  therefor  are  pivot- 
ally  connected,  while  an  electric   circuit,  a   circuit  closer 

therefor  comprising  a  brush  and  a  disk,  a  solenoid  and  an 
armature  therefor,  and  means  carried  by  the  second  arma- 
ture directly  engage  and  operate  the  disk. 


NO.   '113,594- 

6t3,594.  Electrical  Fuse-wire  Holder.  William  D. 
Packard,  Warren,  O.  Application  filed  Sep- 
tember 29,  1897. 

A  visible  fuse  cut-out  comprising,  in  combination  with 
an  insulator  having  terminals,  a  casing  projected  outwardly 

from  the  insulator  and  having  a  cap,  a  fuse-wire  and  a 
pendant  holder  therefor  located  in  the  casing  and  projected 
beyond  the  inner  end  thereof,  the  wire  being  placed  in  cir- 
cuit with  the  terminals  when  the  casing  is  forced  home  in 
the  insulator. 

613,612.  Electric-railway  System.  Louis  E.  Wal- 
kins.  Springfield,  Mass.  Application  filed  May 
20,  1898. 

In  an  electric-railway  system  there  are  the  car-track 
rails,  intermediate  conductor  rail  sections,  corresponding 
conductor  rail  sections  near  and  outside  of  one  of  tbe 
track  rails,  and  a  continuous  guard,  interposed  between  ^ 
tbe  conductor  rail  sections  and  the  adjacent  track  rail 
which  is  extended  above  the  top  of  the  sections,  feed  and 
return  wires  having  wiring-in  connections  respectively 
with  the  intermediate  and  outlying  conductor-rail  sections. 

613.647.  Insulator  for  Incandescent  Electric  Lamps. 
Charles  W.  Brown,  Boston,  Mass.  Application 
filed  December  15,  1S97. 

The  reversible  insulator  described  is  formed  of  non-con- 
ducting material  internally  threaded,  having  about  cen- 
trally a  thickened  peripheral  ring  and  at  eirher  side 
tliereof  thinner  end  portions  projecting  longitudinally 
from  and  of  less  diameter  than  the  ring. 
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Innovation    on    Chicago    Trolley    Lines. 

With  the  opening  cl  the  Wentworih  avenue  line 
in  Chicago  for  regular  traffic  an  innovation  will  be 
made  by  placing  in  service  a  vcstibulcd  train  con- 
sisting of  a  motor  car  for  smokers  and  a  regular 
coach  as  a  trailer.  The  accompanying  illustration 
gives  an  excellent  idea  of  the  appearance  of  the 
train,  which  is  certainly  up-lo-date  in  every  respect. 

The  motor  car  is  a  remodeled  grip  car,  enclosed 
entirely  in  the  front  and  en  the  sides,  entrance  being 
gained  at  the  rear  from  the  platform  of  the  trailer. 
There  arc  no  side  doors  and  no  steps  on  this  car,  as 
it  is  intended  to  have  the  conductor  on  the  trailer 
collect  the  fares  on  ihe  motor  car.  It  is  believed 
that  this  can  be  readily  arranged,  as  only  two  or 
three  trips  would  be  made  during  the  rush  hours  cf 
the  day.  and  passengers  who  would  utilize  the 
smoker  at  such  times  would  in  all  probability  go  a 
considerable  distance,  and  during  the  rest  of  the 
day  no  trouble  is  anticipated.  This  would  obviate 
the  necessity  of  putting  a  conductor  en  the  smoker. 
If  the  experiment  oroves  successful  and  popular  ihe 
comoany  may  equip  all  of  its  electric  lines  where  the 
trafttc  warrants  the  change. 

There  are  several  features  about  this  train  which, 
while  not  exactly  experi- 
mental, are  not  in  general 
use  in  Chicago.  Ii-  will  be 
noticed,  first  of  all.  tha^ 
the  motor  car  is  fnnioped 
with  a  fender.  This  nar- 
ticular  tyne  is  furnished 
hv  the  Consol'da*-ed  Car 
'P'ender  c^moany  of  Provi- 
dence. Jind  is  composed  of 
two  distinct  oarts.  the 
rradle  and  the  cushion. 
The  cradle  is  six  feet  wide, 
three  feet  long,  and  is 
foi'med  of  curved  steel 
r'bc  oarallel  to  the  axis 
of  the  car.  The  back  of 
this  cradle  is  hincred  to 
the  front  of  the  platform 
\vith  trunnions,  so  that  it 
may  be  turned  up  against 
the  dash,  or  may  rest  with 
its  front  edsre  on  the  track, 
or  may  occuoy  any  inter- 
mediate position.  The 
front  edge  cf  the  cradle  is 
formed  of  a  steel  rod  nass- 
ing  throuffh  the  ends  of 
the  curved  ribs,  which  are 
bent  to  clasn  it.  On  thi'; 
rod  are  rubber  rolls.  t% 
inches  in  diameter,  be- 
tween the  ribs.  A  steel 
bar  projecting  to  the  rear 
under  the  platform  holds 
the  cradle  at  any  desired 
height  by  means  of  a  latch  ,    . 

or    trigger,  which,    being 

pressed  with  the  foot,  releases  the  cradle  so  that 
its  front  edge  drops,  to  the  ground.  The  cushion 
is  a  resilient  shield,  made  of  carefully  tempered 
steel  bands,  which  covers  the  iron  bumper  and  all 
other  projecting  parts  of  the  platform,  so  as  to 
afford  protection  in  case  a  person  is  struck  by  a 
fast  moving  car.  The  cushjpn  is  hinged  to  the 
cradle  so  that  the  two  form  one  fender,  which  may 
be  removed  from  one  end  of  the  car  to  the  other. 

The  most  important  departure  from  common 
practice  is  the  employ  nient  of  wooden  trucks. 
Similar  equioments  have  been  in  use  under  several 
cars  on  the  lines  of  the  Chicago  City  Railway  com- 
pany during  the  last  few  years.  They  were  designed 
by  Charles  E.  Moore,  the  master  mechanic  of  the 
company,  and  built  under  his  supervision.  They 
have  been  adopted  by  the  management  as  the 
standard  truck  for  the  system,  and  the  new  cars  now 
being  built  will  be  equipped  with  this  type. 

The  smoker  has  electric  lights  and  electric  heaters, 
as  it  will  be  used  on  trolley  lines  only,  but  the  trailer 
is  provided  with  gas  as  well  as  incandescent  lamp^, 
and  will  be  heated  in  the  same  manner  as  the  cable 
trains,  by  a  self-feeding  coal  stove  designed  for  this 
special  service  bv  President  Bowcn  when  he  was 
superintendent  of' the  road.  All  the  regular  coaches 
of  the  Chicago  City  Railway  company  are  thus 
equipped,  so  that  they  can  be  used  on  the  cable 
lines  or  as  a  part  of  the  trolley  system. 

Another  excellent  feature  of  the  arrangements  is 
the  plan  adopted  for  ventilating  the  cars.  This  has 
been  found  to  be  one  of  the  most  difficult  nroblems 
'encountered  in  street  railway  operation.  With  the 
old-fashioned  method  of  hanging  the  ventilating 
windows  like  shutters  it  was  found  that  the  jarring' 


of  the  car  frequently  closed  them,  or  that  they  were 
shut  by  passengers  who  objected  to  the  direct 
draught  upon  their  heads.  In  the  smoker  and 
trailer  under  consideration  all  ventilators  are  con- 
trolled by  a  sliding  rod  which  may  be  operated  by  a 
handle  at  each  end  of  the  car.  Instead  of  being 
raised,  the  ventilators  are  swung  on  a  pivot,  one 
end  projecting  into  the  car  and  the  other  forming  a 
collector  for  the  air.  By  this  arrangement,  it  is 
claimed,  a  much  better  circulation  of  air  can  be  ob- 
tained in  all  parts  of  the  car  without  caus'ng  a  dis- 
agreeable draught  in  any  particular  part. 

The  idea  of  transforming  tlie  grip  car  into  a  motor 
car  and  inclosing  it  for  smokers  was  suggested  to 
Mr.  George  O.  Nagle,  the  superintendent  of  the 
company,  by  the  crowded  condition  of  the  front 
platforms  on  some  of  the  trolley  lines.  The  special 
features  of  the  equipment  are  likewise  due  to  Mr. 
Nagle. 


Paris  Exposition  of  1900. 

With  the  return  of  Commissioner  Peck  to  this 
country  it  is  expected  that  much  information  con- 
cerning the  Paris  Exposition  will  be  obtainable  and 
that  interest  in  the  great  exhibition  of  IQCO  will  be 
stimulated  among  American  manufacturers.     Com* 


INNOVATION    ON    CHICAGO    TROLLEY    LINES. 

missioner  Peck  went  to  Washington  immediately 
upon  his  arrival  in  this  country  and  he  has  not  yet 
reached  Chicago.  It  is  announced,  however,  al- 
though not  officially,  that  he  succeeded  in  obtaining 
more  than  40.000  additional  square  feet  of  space  for 
American  exhibits.  This  gives  a  total  of  2io,coo 
square  feet  exclusive  of  the  ground  for  the  United 
States  government  pavilion,  in  w'hich  agricultural 
implements  and  an  American  vestibuled  train,  with 
locomotive  attached,  will  be  exhibited.  In  addition 
to  this.  Commissioner  Peck  has  secured  space  at 
Vincennes.  10  miles  from  Paris,  for  a  practical  ex- 
hibition of  road  rollers,  traction  machines,  and 
threshing  machines. 

The  assistant  commissioner-general.  Professor  B. 
D.  Woodward,  is  now  in  charge  of  the  permanent 
office  of  the  American  commission  in  Paris.  Per- 
manent offices  have  also  been  opened  in  the  Equi- 
table building  at  120  Broadway,  New  York.  The 
headquarters  of  the  commisison  are  at  the  Audi- 
torium.   Chicago. 

Thus  far  little  attention  seems  to  have  been  given 
ihe  details  of  the  electrical  features  to  be  presented. 
The  rear  end  of  the  Chamos-de-Mars.  says  I'Elec- 
tricien.  at  the  back  of  the  Palace  of  Electricity,  has 
been  selected  for  a  grand  display  of  luminous  cas- 
cades, beina"  the  main  entrance  to  the  electrical 
buildiuE^.  The  structure  has  been  designated  the 
grand  Chateau-d'Eau,  and  it  promises  to  become 
one  of  the  "keys"  to  the  exposition  of  .igco.  Placed 
in  the  transverse  axis  of  the  power  room,  it  will  have 
not  less  than  127  meters  of  facade,  without  counting 
the  niazzas  12  meters  in  width,  leading  to  galleries 
which  are  140  meters  in  length. 

A  grand  arcade  is  to  serve  as  foyer  to  a  niche 


30  meters  wide  and  !0  deep,  forming  the  principal 
motive  of  the  composition;  this  will  enclose  a  vast 
receptacle,  whence  an  abundant  flow  of  water  feeds 
the  successive  basins  and  water  cascadeSj  and  an 
enormous  laughing  waterfall  will  precipitate  itself, 
a  dozen  meters  wide,  from  the  keystone  of  the  arch, 
reminding  one  of  the  wild  cascades  of  the  Pyrenees. 
One  may  have  some  conception  of  the  grand  beauty 
of  this  view,  when  it  is  stated  that  the  C|uantiiy  of 
ihe  sparkling  fluid  discharged  will  be  about  2.000 
liters  per  second.  This  water,  taken  from  the  Ville- 
juif  reservoirs,  was  originally  intended  to  flow  into 
the  Seine,  but  a  second  project,  now  being  consid- 
ered, is  to  return  it  to  its  head,  and  thus  use  it  con- 
tinuously. 

A  beautiful  group,  12  meters  in  height,  occupies 
the  middle  of  the  central  arcade,  representing  the 
Genius  of  Progress  trampling  the  Past  underfoot 
and  leading  Humanity  toward  a  brighter  future. 
Surrounding  this  grand  niche  colonnades,  set  off 
with  statuary  and  graced  with  water  effects,  support 
an  arch  pierced  with  generous  openings,  whence 
spring  sirens,  naiads  and  mythological  personages, 
while  at  the  foot  and  before  the  grand  cascade, 
strewm  among  vases,  are  statues  and  fantastic  ani- 
mals,  spouting  or  receiving  the  crystal  waters. 

An  immense  cartouche 
of  the  arms  of  the  repub- 
lic, boine  by  heroic  fig- 
ures, forms  the  keystone 
of  the  grand  arcade,  and 
is  crow'ned  by  the  hull  of 
an  overturned  vessel,  with 
water  rushing  through  it. 
At  the  right  and  left  of 
these  streams  and  directly 
behind  them,  two  pas-, 
sages,  at  an  angle  of  45°. 
lead  to  the  vestibule  of 
the  Chateau-d'Eau,  which 
may  be  considered  the 
entrance  to  the  Electricity 
building.  Finally,  the 
whole  composition  will  be 
completed  by  galleries 
leading  to  the  right  and 
left,  and  at  the  retu''n  an- 
gles will  be  found  passages 
at  45°.  similar  to  those 
already  mentioned.  These 
return  passages  terminate 
in  two  pavilions  in  an 
outer  court. 

Every  idea  which  could 
add  picturesque  and  grand 
effects  seems  to  have  been 
embodied    in    the   designs 
and  executicn  of  th'S  mag- 
nificent     work.       Roomy 
staircases  permit  of  grad- 
ual  access   to   the   second 
floor  of  the  Palace  of  Elec- 
tricity. Back  of  the   Cha- 
teau-d''Eau.    adroitly    hid- 
den in  the  circular  pavilions  and  in  the  grand  central 
niche,    commodious    stairways    will    permit    of   vast 
numbers  of    visitors    to  circulate    freely  along    the 
different  levels,  so  arranged  as  not  to  interfere  with 
the  general  effect,  and,  finally,  along  the  wide  stair- 
ways, pretty  little  cascades  will  hide  their  sparkles 
in  the  emerald  grasses  or  among  the  gay  blossoms 
of  the  mossy  borders. 


Death  of  Latimer  Clark. 

Latimer  Clark,  C.  E.,  F.  R.  S.,  died  in  Twicken- 
ham, England,  on  October  30th  at  the  age  of  y^ 
years.  Mr.  Clark  became  connected  with  the  tele- 
graph industry  in  1S50.  He  introduced  many  im- 
provements in  the  art  of  telegraphy.  In  i860  he  was 
a  member  of  the  commission  appointed  to  inquire 
into  the  question  of  laying  and  operating  submarine 
telegraph  cables.  From  that  time  on  he  was  promi- 
nently associated  with  submarine  telegraphic  enter- 
prises. For  10  years  he  was  in  partnership  with 
Sir  Charles  Bright,  and  it  is  said  of  him  that  he 
was  connected  with  the  submergence  of  some  100,- 
000  miles  of  submarine  cables  in  all  parts  of  the 
globe.  In  conjunction  with  Sir  Charles  Bright  he 
read  a  paper  before  the  British  Association,  in  Sep- 
tember. 1S61,  putting  forward  a  definite  system  of 
electrical  measurement  in  ohms,  volts  and  farads, 
which  practically  forms  the  basis  of  modern  elec- 
trical scientific  measurement.  It  was  this  paper 
which  led  to  the  formation  of  the  British  Association 
committee  on  electrical  units',  which  since  that 
date  has  done  much  useful  work.  Mr.  Clark  was 
perhaps  best  known  as  the  inventor  of  the  standard 
cell  which  bears  his  name. 
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Hints  for  the  Electrical   Mechanic 

By  B.  F.  Fells. 

Perhaps  it  will  be  useful  to  some  one  if  I  note  the 
plan  of  repairing  a  singular  break  on  a  motor  which 
was  recently  found  of  value.  -\  bar  axle  broke  oS 
at  the  boss'  We  went  to  work  with  a  lathe  with 
a  hollow  spindle,  fitted  with  a  three-jawed  chuck 
on  the  head-stock  and  chuck  for  drilling.  After 
the  hole  had  been  drilled  a  bushing,  one  size  smaller, 
was  driven  into  the  chuck  to  serve  as  a  guide  for 
one  end  of  a  boring  bar  to  work  into.  This  bar 
was  only  a  round  bar  of  steel,  turned  down  to  a 
running  fit  for  the  bushing  at  one  end.  and  was 
run  off  small  enough  at  the  other  end  to  set  in 
the  drill  chuck  at  the  dead  center.  With  this  ar- 
rangement a  hole  was  drilled  straight  through  the 
spindle  and  a  stout  bolt  was  put  in.  in  the  way 
shown  by  D  in  Fig.  i.  The  bolt  was  tightened,  and 
a  complete  union  was  made. 

Bending  Tubes. 

There  is  always  more  or  less  bending  of  tubing 
to  be  done  in  connection  with  the  repairs  of  elec- 
trical machiner}-.  It  is  common  to  fill  the  tube 
before  bending.    In  some  cases  a  mixture  of  resin 
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and  Trinidad  pitch  is  used  for  filling  the  tubes. 
Paper  pulp  may  also  be  used  as  a  filling.  The  ma- 
terials used  to  harden  and  make  the  pulp  suitable 
are  printers'  roller  composition,  petroleum,  pale 
resin,  tanners'  grease,  fish  glue  or  ozokerite.  The 
composition  is  run  into  the  tube  and  allowed  to 
harden  solid;  the  tube  is  heated  and  bent,  and  the 
composition  is  finally  burned  out. 

A  simple  bending  contrivance  is  shown  in  Fig. 
2.  It  is  only  a  fiat  piece  of  steel  C,  put  on  a  bench 
with  bolts  to  turn  the  tube  around.  The  tube  is 
cut  to  a  suitable  length  and  one  end  inserted  be- 
tween the  jaws  A  and  B  of  the  tool,  and  a  loop 
formed  by  winding  the  tube  around  it.  It  is  then 
slipped  off  the  tool  and  the  loop  straightened. 
Sewing  Up  Thicknesses  of  Textile  Fabrics. 

In  those  types  of  rubber  or  rubber  and  textile- 
fabric  stuffs  for  use  in  electrical  service,  it  may  be 
discovered  that  the  jointing  is  loose.  This  loosen- 
ing of  the  layers  at  the  joint  is  caused  partly  by 
the  mechanical  disintegration  caused  by  use  and 
wear,  and  partly  by  the  cement  changing  its  nature 
or  becoming  affected  by  the  atmos'phere.  The  re- 
sult of  this  separation  of  the  layers  of  the  foundation 
is,  of  course,  detrimental,  and  should  be  remedied 
during  cleaning  time.  You  may  not  have  cement 
at  hand:  it  is  possible  to  do  a  good  job  on  an  outer- 
tube  joint  nevertheless.    Instead  of  cementing  the 


different  layers,  stitch  them  together,  thus  obtaining 
a  positive  attachment  common  to  all  of  the  layers 
and  preventing  separation  or  relative  movement  of 
the  thicknesses.  Such  a  stitched  foundation  is 
shown  in  longitudinal  section  in  Fig.  3.  In  the 
drawing  are  shown  four  layers,  but  there  may  be 
more  or  less.  The  layers  A  A  A  A  are  to  be  sewed 
together  by  the  stitches  B,  inserted  in  the  usual 
manner,  into  the  foundation.  The  rows  of  stitch- 
ing are  to  be  spaced  at  a  suitable  distance  apart, 
and  the  stitching  done  in  successive  multiple  rows. 
Use  a  stout  needle  and  waxed  thread,  punching 
the  holes  with  a  brad-awl. 

The  Electric.a,l  Repair-shop  Grindstone. 

The  stone  for  sharpening  tools  in  the  repair  shop 
should  not  be  permitted  to  stand  in  water.  A  good 
way  to  overcome  this  is  shown  in  Fig.  4,  in  which 
the  water  tank  is  arranged  to  be  elevated  and  de- 
pressed. A  cross-bearing  C  is  put  into  the  frame 
and  a  shaft  E  put  through  this.  The  top  of  the 
shaft  is  joined  to  the  tank  A.  The  tank  remains 
down  and  the  water  is  clear  from  the  stand  when 
not  in  use.  When  in  use  for  grinding  purposes,  the 
workman  presses  the  foot  lever  D  and  -elevates 
the  tank  to  a  point  where. the  stone  contacts  with 
the  water.  Another  idea  is  the  rest  at  E  for  grind- 
ing tools.  These  revolving  stones  cannot  do  good 
grinding  if  the  stone  is  worn  down  on  one  side  or 
gouged  out.  The  best  way  to  put  such  worn  stones 
into  condition  for  effective  work  is  to  rig  up  an 
iron  bracket  F.  and  put  a  cutting  tool  G  into  this. 
This  tool  can  be  set  so  as  to  bear  on  the  revolving 
stone  and  cut  off  the  high  places  down  to  a  common 
level. 

Rings  for  Repair  Work. 

The  proper  system  of  ring  turning  for  use  on 
djmamos  includes  two  tools  working  together,  one 
on  the  inside,  the  other  on  the  outside  of  the  flange. 
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The  hardening  of  rings  is  also  of  the  utmost  im- 
portance. Rings  not  hard  enough,  or  unevenly 
hardened,  will  wear  out  rapidly.  Rings  hardened 
too  much,  that  is  to  say,  rings  hardened  at  either 
too  high  a  degree  of  temperature  or  exposed  to 
the  heat  for  too  long  a  time,  become  changed  in 
character,  the  metal  becoming  granulous  and  the 
surface  glassy.  Each  ring  can  be  tested  by  spring- 
ing, the  injured  rings  which  are  broken  in  the  pro- 
cess being  thrown  aside.  The  rings  can  be  gauged 
with  snap  gauges  of  slight  variation,  not  in  excess 
of  .0025  of  an  inch  for  concentricity  of  flange.  They 
should  oe  tested  for  hardness,  for  roundness,  for 
smoothness  of  finish  and  for  general  appearance. 
Repairing  Key  Connection. 

There  are  varied  types  of  key  connections  in  use, 
and  the  fittings  of  some  of  these  are  of  such  charac- 
ter that  when  they  break  the  shoulder  slips  off.  De- 
fects of  this  kind  have  been  satisfactorily  made 
good  by  the  plan  presented  in  Figs.  5  and  6,  in 
which  a  groove  A  is  cut  in  the  former  and  a  set- 
screw  B  put  into  the  latter.  The  groove  can  be 
cut  in  the  axle  with  an  emery  wheel.  The  screw 
may  be  put  into  the  shoulder  by  drilling  and  cut- 
ting a  thread  near  the  end. 

About  P.atents. 

Many  men  employed  around  electrical  repair 
shops  often  conceive  new  ideas,  which  are  more  or 
less  valuable.  An  invention  that  is  merely  another 
way  of  accomplishing  a  result  already  obtained  has 
no  value  except  for  purposes  of  protecting  the  field. 
If  some  prior  patent  claim  should  cover  the  prin- 
ciple and  device  in  broad  terms,  its  value  is  purely 
nominal.  An  invention  that  will  lower  the  cost  of 
making  a  machine  is  valuable,  also  one  that  will 
enable  it  to  -be  run  with  less  skill;  but  the  most 
valuable  is  that  which  enables  a  larger  production. 
With  a  simple  invention  always  test  it  before  trying 
to  interest  others  in  it.  If  it  is  the  intention  to  sell 
the  invention  to  some  firm,  do  not  make  the  mistake 
of  getting  a  patent  before  showing  the  idea.  Too 
many  inventions  are  made  absolutely  worthless  by 


bad  patents.  There  is  as  much  chance  for  skill  in 
properly  preparing  patent  papers  as  in  making  the 
invention.  If  a  firm  cares  for  an  invention  it  will 
prefer  to  have  the  patent  papers  drawn  under  its 
own  super\-ision.  An  invention  cannot  be  patented 
that  has  been  in  public  use  two  years  before  the 
application.  If  you  think  you  have  an  idea  that  is 
valuable  it  is  always  well  to  make  dated  drawings 
and  have  them  witnessed.  A  rough  pencil  sketch 
may  be  made  the  basis  of  a  patent. 

The  Modern  Electrical  Repair  Shop. 
One  cannot  tour  a  number  of  electrical  repair 
shops  and  not  remark  the  improvement  all  along 
the  line.  If  you  take  such  a  trip  you  will  first 
notice  in  the  modern  shop  a  large,  roomy  building, 
especially  constructed  for  shops,  equipped  with  all 
the  modern  appliances,  such  as  electric  and  other 
flanging  and  riveting  machines,  all  driven  in  ac- 
cordance with  modem  power-saving  ideas;  radial 
drilling  machines,  capable  of  drilling  ever>'  hole 
in  a  sheet  or  tube  without  shifting  the  tube  after 
being  once  laid  on  the  table:  electric  traveling  bor- 
ing mills  with  a  horizontal  sweep  and  vertical  ad- 
justment, and  with  sufficient  motion  in  each  di- 
rection to  drill  or  tap  all  holes  required  without 
moving  after  once  setting:  plate  planers,  with  the 
traveling  heads  moving  at  right  angles  to  each  other, 
so  that  the  end  and  side  of  the  plate  can  be  planed 
at  the  same  time;  vertical  bending  rolls,  and  numer- 
ous smaller  tools  and  appliances  to  suit  special  work 
that  the  shop  is  accustomed  to  do.  With  such 
shops  and  their  repairing  facilities  the  work  becomes 
easier. 


Public  Illumination  Causes  Excitement. 

^From  the  Cbicaeo  Tribune.] 

The  lighting  of  the  suburban  municipality  of 
Western  Springs  last  evening  for  the  first  time  by 
electricity  was  attended  by  considerable  excitement 
and  much  agitation  on  the  part  of.  the  volunteer 
fire  department  of  the  village  and  all  the  farmers 
within  a  radius  of  10  miles. 

Western  Springs  is  about  30  miles  west  of  Chi- 
cago on. the  Burlington  railroad.-  Last  night  was 
the  time  set  when  its  new  electric-light  plant  was 
to  be  put  into  operation.     Many  of  the  citizens  of  the 
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town  and  the  farmers  living  in  that  vicinity  had 
not  been  properly  notified  of  the  auspicious  event, 
and  for  some  tim,e  considerable  apprehension  ex- 
isted as  to  the  cause  of  the  brilliant  illumination. 
Citizens  returning  home  on  evening  trains  from 
Chicago  were  horrified  when  still  several  miles 
from  their  homes  to  see  a  bright  glare  over  the 
town.  They  concluded  the  place  was  on  fire,  and 
from  the  brightness  of  the  light  figured  that  each 
house  probably  had  been  soaked  in  kerosene  oil 
before  being  fired.  The  farmers  around  the  sub- 
urbs saw  the  bright  light  in  the  sky,  and,  harnessing 
their  fleetest  horses,  started  to  the  rescue. 

On  one  of  the  trains  from  the  city  which  arrived 
In  the  suburb  soon  after  the  lights  were  turned  on 
were  a  number  of  citizens  who  are  members  of  the 
volunteer  fire  departiuent  of  Western  Springs. 
When  the  train  stopped  they  led  other  citizens  to 
the  fire-engine  house.  The  engine  and  hose  cart 
were  dragged  out  and  pulled  over  the  roads  to  the 
Vive  camera  factor^-,  where  from  ever>'  window 
a  bright  light  was  shining.  The  clanging  of  the 
fire  gongs  startled  everybody  in  the  village,  and 
even  those  who  knew  about  the  new  electric  lights 
forgot  it  in  the  excitement  of  the  moment.  But 
when  the  factory  was  reached  it  was  found  there  was 
no  fire,  only  the  reflections  in  the  windows. 

The  farmers  on  their  plow  horses  arrived  brea^^h- 
less  on  the  scene  and  joined  in  the  hunt  for  the  fire. 
Then  it  was  discovered  that  the  new  electric  light=i 
were  responsible  and  that  everybody  had  responded 
to  a  "still"  alarm.  The  fire  department  went  home 
?nd  the  excitement  was  over. 


BOOK  TABLE. 

Alternating  Current  "Wiring  and  Distribution. 
By  William  Le  Roy  Emmet.     Xew  York:     i8;8. 

The  Electrical  Engineer.     Second  Edition,  revised 

and  extended.     Price,  $t. 

Mr.  Emmet's  work  is  well  known,  and  in  this  edi- 
tion the  author,  while  retaining  all  his  useful  ex- 
planations and  methods  for  determining  the  proper 
methods  of  distribution,  has  added  a  large  amount 
of  useful  information  and  hints  bearing  directly  upon 
the  question  of  proper  wiring  where  an  alternating 
motor  load  is  included  in  the  system,  which  will 
prove  of  especial  value.  An  appendix  on  general 
v.-iring  formulae  with  a  table  of  wiring  for  30,  65  and 
125  cycles,  and  for  single-phase,  two-phase  and 
three-phase  work  is  added. 
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Postal  Company's  Kansas  City  Plant. 
The  Postal  Telegraph-cable  company  has  estab- 
lished modern  offices  at  Kansas  City,  and  has  intro- 
duced many  improvements  in  the  service  at  that 
point  and  throughout  the  district  of  which  it  is  the 
center.  In  the  organization  of  the  Postal  com- 
pany's system  Kansas  City  is  an  important  point, 
being  the  distributing  center  for  the  third  district 


automatic  repeaters,  which  are  shown  on  the  table 
in  Fig.  4,  are  utilized  on  the  direct  lines  between  San 
Francisco  and  Chicago  and  New  York.  These  cir- 
cuits are  occupied  entirely  with  "overland"  busi- 
ness. The  Postal  company  is  particularly  proud  of 
its  lines  and  wires,  which  are  as  essential  as  finely 
equipped  offices.  Many  changes  have  been  made 
from  the  early  days,  resulting  in  a  gradual  develop- 


FIG.  3.      POSTAL  company's  KANSAS  CITY  PLANT. — VIEW  OF  OPERATING  ROOM. 


of  the  western  division  and  including  all  the  offices 
in  western  Missouri,  Kansas,  southern  Nebraska, 
Colorado,  New  Mexico,  Arizona,  western  Texas  and 
a  portion  of  California.  Kansas  City  is  one  of  the 
most  important  stations  in  the  system,  as  all  mes- 
sages between  Chicago  and  San  Francisco,  New 
York  and  San  Francisco,  Chicago  and  Denver — in 
fact,  from  all  points  in  the  East  to  every  city  in 
the  West — must  pass  through  the  automatic  re- 
peateis  in  this  plant. 

The  new  home  of  the  Postal  company  in  Kansas 
City  is  a  model  of  convenience.  It  is  centrally  lo- 
cated in  a  modern  structure  particularly  adapted 
lor  its  needs  and  is  fitted  throughout  with  modern 
apparatus  especially  constructed  for  it.  The  fur- 
niture and  fittings  are  also  new.  and  everything 
about  the  establishment  Is  in  keeping  with  the  sur- 
roundings. The  new  building  is  located  at  Eighth 
and  Delaware  streets,  and  an  exterior  view  is  pre- 
sented in  Fig.  I.  It  is  a  modern  five-story  structure, 
of  brick,  with  interior  finishings  of  white  oak,  and  is 
one  of  the  most  attractive  office  buildings,  from 
point  of  location  and  general  accommodations,  in 
the  city. 

On  the  ground  floor  is  the  office  of  Manager  Rich- 
ards, together  with  the  receiving  and  delivery  de- 
partments. There  are  no  instruments  in  the  office 
where  the  business  with  the  public  is  transacted, 
hut  there  is  a  spacious  rotunda,  desks  and  chairs 
for  patrons,  and  every  accommodation  that  expe- 
rience has  shown  Is  appreciated  by  the  public. 
An  excellent  view  of  this  department  is  presented 
In  Fig.  2. 

The  fifth  floor  is  occupied  by  the  district  offices 
and  the  operating  room.  It  is  In  the  equipment 
and  operation  that  the  most  notable  Innovations 
have  been  made.  Two  views  of  the  plant  are  pre- 
sented herewith,  Fig.  .1  being  a  general  view  of 
the  operating  room  and  Fig.  4  containing  a  glimpse 
of  the  motor-dynamo  equipment,  switchboard  and 
repeaters.  It  will  be  noticed  that  old-style  glass 
partitions  on  the  ooeratlng  tables  have  disaopeared, 
that  the  "sounders"  are  no  longer  on  the  table  tops, 
but  Inclosed  in  resonators,  which  convev  the  sound 
dlrectlv  to  the  operator's  ears  and  eliminate  the 
oossibility  of  error  bv  conflicting  sounds.  Follow- 
ing the  policy  introduced  by  the  Postal  company 
several  years  ago,  typewriters  alone  are  used  in  re- 
ceiving messages,  the  use  of  pen.  Ink  and  pencil 
being  strictly  prohibited  for  such  service.  The  new 
operating  room  is  arranged  to  accommodate  120 
operators. 

The  power  equipment  cnmnrises  the  standard  mo- 
tor-dvramo  sets  adopted  by  the  Postal  comoany  as 
a  result  of  Its  experience.  The  present  plant  re- 
places 12,000  battprv  cells  formerlv  used  in  the  Kan- 
.sas  CItv  office.  The  switchboard  has  the  usual  in- 
struments required  for  this  service.  It  Is  of  modern 
construction  and  was  espec'allv  designed  for  this 
station.  Wires  enter  the  building  underirround 
and  are  c^nveved  to  the  fifth  floor  through  a  hollow 
shaft,  ea^-h  cable  con+aining  =:o  wires,  all  of  which 
are  led  dirertlv  to  the  switchboard,  where  they  ran 
be  connected  with  any  Instrument  in  the  room.    The 


ment  of  the  present  system.  An  example  of 
present-day  construction  is  furnished  in  the  Postal 
company's  line  passing  through  Kansas  City 
between  the  Atlantic  and  Pacific  coasts,  and  con- 
sisting of  four  hard-drawn  copper  wires,  98  per  cent, 
pure,  and  each  wire  weighing  300  pounds  a  mile. 


Economies    in    Small    Electric    Light 
Plants.' 

Bv  E.  P.  Roberts. 

In  the  manufacture  and  sale  of  electric  energy, 
the  same  principles  control  as  in  the  manufacture 
and  sale  of  other  products.  Eusinesi  enterprises 
conducted  on  a  large  scale  arc  generally  systema- 
tized, and  every  item  of  expenditure  carefully  scru- 
tinized, and  the  market  studied.  Smaller  enterprises 
very  often  pay  comparatively  little  attention  to  the 
future  or  to  the  past,  merely  living  from  day  to  day, 
and  without  any  definite  policy,  and  generally  with- 
out the  knowledge  on  which  to  base  a  policy. 

No  one  will  claim  that  any  plant,  either  large  or 
small,  is  perfectly  conducted;  some  of  the  larger 
ones  may  closely  approximate  perfection,  and  some 
of  the  smaller  ones  may  follow  them  quite  closely. 
As  a  rule,  however,  the  smaller  plants  give  less  at- 
tention to  positive  economy,  or  the  economy  the 
net  result  of  which  is  a  saving,  and  comparatively 
more  attention  to  negative  economies,  or  a  present 
saving,  which  actually  results,  either  Immediately, 
or  In  time,  m  a  net  loss.  If  all  the  expenses  of  a 
plant  are  taken  into  account,  the  one  will  be  most 
economical  which  is  so  designed  that  it  can  be  op- 
crated  to  produce  the  greatest  possible  net  income, 
taking  into  account,  not  only  operating  expenses, 
but  all  fixed  charges,  Including  interest,  deprecia- 
tion, insurance,  etc. 

To  those  assembled  here,  the  question  Is  not  how 
to  design  the  plant,  but  how  to  operate  most  eco- 
nomically that  which  Is  now  in  existence,  and  I 
will  spend  most  of  the  time  allotted  to  me  in  dis- 
cussing this  phase  of  the  question.  Incidentally, 
and  if  you  will  allow  me  to  speak  of  myself.  I  would 
state  that,  although  my  present  business  is  that  of 
a  designer  of  electric-light,  railway  and  heating 
plants,  I  have  had  a  number  of  years'  experience  in 
management  and  operation,  and  therefore  I  believe 
that  I  am  competent  to  discuss  the  matter  from  the 
standpoint  of  the  manager. 

The  title  of  this  paper  seems  to  me  to  be  the  state- 
ment of  a  fact,  and  not  to  need  discussion.  Some- 
times it  Is  very  evident  that  a  certain  saving  can 
be  effected  by  a  certain  means;  in  many  cases,  how- 
ever, matters  seem  to  the  person  having  the  case  In 
hand  to  promise  a  saving,  and  the  results  are  dis- 
appointing, provided  the  results  are  known.  The 
last  statement  leads  up  to  one  of  the  negative  econ- 
omies most  often  practiced  in  small  plants;  that  Is, 
neglect  to  ascertain  the  cost  of  each  step  in  the 
process  of  manufacturing  electric  energy,  distribut- 
ing It  and  obtaining  payment  for  it.  It  is  generally 
considered  quite  sufficient  to  keep  an  account  of 
expenditures   and   receipts,    and    to    ascertain    the 


FIG.  4.      POSTAL  company's  KANSAS  CITY  PLANT. — MOTOR-DYNAMOS,  SWITCHBOARD  AND  REPEATERS. 


These  wires  are  used  solely  as  "multiplex"  circuits 
to  carry  the  "overland"  business. 

The  details  of  construction  and  equipment  of  this 
plant  were  worked  out  by  George  E.  Paine,  district 
superintendent.  Manager  Richards  of  the  Kansas 
City  office.  B.  F.  Rommell,  chief  operator,  F.  W. 
Jones,  chief  electrical  engineer  of  the  company,  of 
New  York,  and  J.  F.  Butterfield,  electrical  engineer, 
at  Chicago, 


The  Citizens'  Telephone  Exchange  expects  to  be- 
gin work  on  Its  system  In  Peoria  this  month.  The 
engineers  are  now  at  work  on  the  plans. 


amount  of  the  balance  at  the  end  of  certain  periods, 
and  If  there  is  a  balance,  it  is  sufficient  cause  for 
jubilation. 

Upon  examination  of  a  great  many  plants,  I  feel 
sure  that  many  of  them,  probably  the  majority, 
could  reduce  their  operating  expenses  from  10  per 
cent,  to  20  per  cent,  if,  first,  they  were  better  informed 
as  to  the  conditions  under  which  they  were  operat- 
ing, and,  second,  they  knew  how  to  Improve  the 
conditions.  It  should  also  be  noted  that,  at  tfie  same 
time  that  reduction  of  expenses  would  be  obtained, 
a  better  service  would  be  given,  with  attendant  bet- 

I.     Ohio  Electrical  associatioD, 


284 


WESTERN  ELECTRICIAN. 


November  19,  1898 


ter  feeling  on  the  part  of  the  consumer,  both  public 
and  private.  ,    1  - 

I  believe  this  to  be  a  fact,  and,  nevertheless,  it 
may  seem  as  though  I  had  an  undue  amount 
of  assurance  to  make  this  statement  to  you  gentle- 
men, who  are,  I  do  not  doubt,  in  many  cases  won- 
dering how  you  can  make  both  ends  meet,  pay  any 
dividends,  and,  possibly,  s'.ave  off  agitation  for  a 
municipal  plant.  I  have  examined  a  very  consid- 
erable number  of  plants  operated  in  cities  or  towns 
where  municipal  ownership  has  been  considered, 
or  where  questions  have  arisen  between  the  mu- 
nicipality and  the  private  corporation,  and  in  many 
cases  I  believe  that  such  agitation  would  not  have 
been  encountered  if  the  plant  had  given  good  serv- 
ice, or  if  the  citizens  had  had  faith  in  the  manage- 
ment, and  the  community  really  believed  that  the 
service  was  good,  and  at  a  reasonable  rate,  and  that 
the  company  was  not  making  large  profits. 

I  will  give  a  few  examples  from  my  experience 
in  investigating  for  municipalities  the  lights  furnshed 
by  private  corporations.  In  each  case  I  arrived 
without  the  knowledge  of  the  members  of  the  local 
company,  and  met  the  lighting  committee,  and  in- 
form.ed  it  exactly  what  I  desired.  After  obtaining 
such  preliminary  data  as  wished  for.  I  have  been 
introduced  to  the  manager  of  the  lighting  company, 
and  started  taking  such  measurements  in  the  station 
as  were  necessary,  and  then  examined  the  lamps 
on  the  circuit.  In  some  cases  I  have  found  that 
the  company  was  furnishing  a  good  commercial 
article,  and  "living  up  to  the  spirit  of  the  contract. 


cost,  the  advantages  resulting  therefrom,  and 
wiiether  any  or  all  shall  be  taken  up. 

\\  e  may  start  as  follows: 

First — ^The  production  of  power  at  the  dynamo 
pulley. 

Second — The  conversion  of  niechanical  into  elec- 
trical energj'. 

Third — The  delivery  of  electrical  energy  to  the 
various  points  where  it  is  to  be  converted  into  light, 
heat  or  power. 

Fourth — Its  conversion  as  stated. 

Taking  the  points  in  order,  we  have  first  to  con- 
sider the  production  of  the  driving  power.  In  this 
case  we  will  work  backwards,  thaf  is,  from  the  dy- 
namo to  the  coal-pile.  If  the  plant  is  not  direct- 
connected,  we  will  have  belts  and  probably  shafts. 
Are  the  belts  tighter  than  advisable?  If  so,  it  may 
be  because  the\-  are  oili-^  and  dirty:  this  means  in- 
creased depreciation,  as  well  as  increased  power. 
Evidently  the^-  should  be  cleaned.  Possibly  the 
belt  centers  are  too  close  together,  and  this  distance 
cannot  be  increased.  Possibly  larger  pulleys  can 
be  placed  preferably  (\i  not  making  belt  speed  ex- 
cessive) larger  in  diameter,  but  if  this  is  not  feasible, 
wider  in  face.  Will  this  pay?  Suppose  a  belt 
transmitting  100  horse  power  costs  $100.  and  is  run- 
ning too  tiarht  and  adds  three  per  cent,  ("three  horse 
power)  to  the  friction  more  than  it  would  do  if  run- 
ning loose.  Suppose  to  change  to  larger  pulleys 
costs  $/S  and  the  extra  belt  costs  S25  additional, 
making  a  total  of  $rco.  Probably  the  life  of  the 
belt  will  be  increased  50  per  cent.,  say  nine  years 


loses  only  five  -per  cent,  more  in  friction  than  it 
should,  how  much  can  we  afford  to  spend  to  save 
that  five  per  cent.?  The  direct  saving  would  be 
$131.30  annually,  which  would  be  10  per  cent,  on 
51,313,  and  this  is  the  amount  we  could  not  afford 
not  to  spend,  and  without  considering  the  incidental 
advantages. 

A  bicyclist  knows  the  advantage  of  a  light-run- 
ning, well- lubricated  wheel,  but  often  he  will  vote 
against  spending  money  to  save  power  in  an  engine. 
It  is  sometimes  said  that  a  woman's  idea  of  a  horse 
power  is  only  limited  bj'  the  number  of  people  who 
can  get  into  the  vehicle.  There  have  been  men 
who  held  similar  ideas  as  to  the  horse  power  of  an 
engine — "as  long  as  the  horse  can  do  it,  all  right*' 
— the  same  as  to  the  engine. 

We  now  come  to  the  engine.  In  large  stations 
it  is  customary^  to  so  operate  that  whenever  an  en- 
gine is  in  use,  it  is  at  or  near  its  rated  load  or  point 
of  maximum  economy  of  operation.  Most  engi- 
neers know  that  to  run  an  engine  on  a  light  load 
is  wasteful,  but  many  do  not  realize  that  it  is  one 
of  the  greatest  of  extravagances.  The  losses  in  an 
engine  are  ven.^  nearly  constant,  and  therefore  for 
light  loads  become  a  ver\-  large  percentage  of  the 
total.  Suppose  we  have  a  200  horse  power  engine 
in  use  eight  hours  nightly,  on  a  load  which  a  75 
horse  power  engine  would  run  at  rated  load.  It  the 
engines  were  of  the  same  type  there  would  be  prac- 
tically no  difference  for  these  sizes  in  the  amount 
of  steam  per  indicated  horse  power.  If  we  take 
sn    automatic  non-condensing   engine,    giving    one 


In  other  cases,  the  contrar}--  fact  was  noted.  Some- 
times considerable  indignation  has  been  expressed 
at  prelminar}*  information  obtained  by  me  with- 
out having  notified  the  coinpanj^  that  I  was  in  town, 
and  the  greatest  objection  was  made  by  the  presi- 
dent of  the  company  giving  the  poorest  ser\'ice. 
Where  the  compan}-  was  living  up  to  its  contract, 
the  result  of  the  investigation  has  been  a  much  bet- 
ter feeling  toward  the  company,  the  lighting  com- 
mittee of  the  council  having  a  better  knowledge 
of  what  it  is  reasonable  and  right  to  expect,  and 
the  agitators  against  the  local  company  being,  to 
a  considerable  extent,  silenced.  Undoubtedly  quite 
often  such  agitators  are  moved  b}'  improper  rea- 
sons, but  it  is  not  bj-  any  means  alwaj-s  the  case. 
They  may  honestly  believe  that  the  city  is  not  re- 
ceiving good  service,  and  that  the  prices  are  ex- 
orbitant, and  when  the  contrary'  is  proved  to  them, 
they  are  perfectly  satisfied.  It  is  not  at  all  ex- 
ceptional to  find  that  the  current  and  voltage  are  not 
up  to  the  standard,  and  the  lamps  are  not  main- 
tained in  good  condition. 

Returning  to  the  consideration  of  the  operation 
of  an  existing  plant,  we  find  that  there  is  a  certain 
capitalization  and  certain  charges  must  be  met. 
The  reduction  of  such  charges  is  purely  a  matter 
of  financiering,  and  will  not  be  considered  in  this 
paper. 

If  we  take  up  the  consideration  of  the  plant  from 
the  standpoint  of  a  general  superintendent,  and  de- 
sire to  investigate  its  condition,  we  must  first  as- 
certain the  useful  results  and  the  losses  in  each  step 
and  then  we  can  discuss  changes  either  in  the  plant 
or  in  the  handling  of  it.  what  such  changes  would 


FIG.    I.       WILL.-^NS    CENTRAL-VALVE    ENGINE. 

as  against  six.  We  then  have  for  12  hours'  run  for 
365  days  and  three  horse  power,  a  total  of  13.140 
horse  power  hours.  If  the  additional  coal  is  four 
pounds  per  horse  power,  and  coal  costs  Si. 50.  we 
will  have  a  saving  of  $39.42  annually,  and  a  lessened 
depreciation  of  S5.55.  or  a  total  of  $4^97.  Not  only 
a  saving  of  45  per  cent,  on  the  investment,  but  also 
less  probabilit\-  of  breakage  of  belt,  of  poor  lights 
because  of  slip,  of  hot  boxes  and  consequent  cost 
of  renewals,  less  oil  and,  most  important,  less  prob- 
ability of  shutdowns.  This  is  only  a  small  item, 
but  how  manj-  managers  would  spend  Sioo  to  save 
a  belt  slipping?  The  station  superintendent  must 
get  along  with  resin. 

Possibly  the  only  remedy  applicable  is  a  tightener, 
not  a  very  desirable  method,  but  generally  99  per 
cent,  more  objectionable,  wasteful  and  noisy  than 
necessary,  because  installed  in  the  cheapest  way 
possible.  In  such  a  paper  as  this  we  cannot  con- 
sider appliances  in  detail,  so  we  will  pass  on  to  the 
shaft.  Here  we  find  ver>^  little  friction  if  the  shaft 
is  sufficiently  stiff  and  in  line,  but  if  npt.  the  friction 
may  be  from  15  per  cent,  to  20  per  cent,  of  the  rated 
load,  and  in  many  cases  it  is  probabh'  io  per  cent, 
more  than  necessarj-;  therefore,  for  ever}*  horse 
power  it  transmits,  it  imnecessarily  wastes  in  friction 
(if  at  the  same  rate  as  in  the  previous  example) 
$13.16  annually  in  fuel,  a  considerable  amount  in 
oil.  and  increases  the  liability  of  hot  boxes.  The 
remedy  may  be  a  new  and  larger  shaft,  or  new  and 
better  boxes,  or  the  present  shaft  may  only  need 
alignment  The  trouble  and  its  amount  must  first 
be  ascertained,  and  then  the  remed\-  applied.  Sup- 
pose that  the  shaft  transmits  200  horse  power  and 


indicated  horse  power  for  28  pounds  steam,  we 
would  have  per  brake  horse  power: 

For  200  horse  power  engine  at  75  indicated  horse  power,  53 
pounds  per  brake  horse  power. 

For  75  horse  power  engine  at  75  indicated  horse  power,  33 
ponnds  per  brake  horse  power. 

Difference.  20  poands  per  brake  horse  power. 

20  (lbs.)  X  67.5  (H.  P.)  X  S  (hrs.)  X  365  idays)=3,942,ooo. 

If  evaporation  of  seven  pounds  water  per  pound 
of  coal  is  estimated,  this  gives  563.143  pounds,  or 
281.57  tons.  This  at  Si. 50  a  ton  is  $422.35.  In 
-small  stations,  an  evaporation  of  onh^  five  or  six 
is  often  the  average  result,  and  the  above  amount 
would  be  proportionate!}-  increased.  If  we  install 
a  75  horse  power  engine  to  take  this  light  load  after 
the  heaA"\"  load  has  gone  off  there  would  be  no  ad- 
ditional depreciation  or  repairs,  because  of  having 
the  additional  engine;  in  fact,  the  total  might  be 
less,  because  there  would  be  more  time  to  adjust 
each  engine.  The  engine,  including  foundation, 
would  cost  probably  $1,000  to  Sr,3O0:  extra  piping 
and  building  (if  necessary)  possibh'  $"00;  call  this 
a  total  of  $2,000.  The  only  additional  fixed  charges 
would  be: 

Interest  on  S2.000  at  6  per  cent -S120  00 

Depreciation  on  S700  at  6  percent 42  00 

A  total  of _ Si52  00 

Tand  part  of  this  is  questionable),  leaving  a  bal- 
ance of  S260.35,  equal  to  a  trifle  over  16  per  cent, 
profit,  additional  to  the  six  per  cent  already  allowed, 
besides  obtaining  a  more  reliable  plant. 

In  the  majorit}"  of  small  plants  the  engine,  or 
engines,  run  for  nsanv  hours  at  a  ven,-  light  load. 

\^Con£znuect  on  fa^e  28j.\ 
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Willans  Central-valve  Engine. 

The  accompanying  cuts  illustrate  the  Willans 
central-valve  engine,  Fig.  i  being  a  view  of  the 
equipment  of  the  Nichols  Chemical  company's 
works  in  New  York  which  employs  this  type  and 
Fig.  2  being  a  sectional  view  of  tue  engine.  The 
Willans  engme  is  of  the  upright  type  and  the  cyl- 
inders are  arranged  on  the  tandem  principle.  A 
remarkable  economy  of  steam  consumption  is 
claimed  for  the  combination,  as  well  as  great 
durability  at  high  rotative  speeds.  The  makers 
say  that  the  single-acting  principle  adopted 
in  this  engine  must  in  a  large  measure  have  credit 
for  the  possibility  of  continuous  running  at  high 
speeds,  more  especially  whtn  assisted  by  an  air 
cushion.  When  steam  acts  on  one  side  only  of 
the  pistons,  and  this  on  the  top  side  in  an  upright 
engine,  the  working  strain  is  exerted  in  a  down- 
ward direction,  and  there  is  no  force  due  to  steam 
that  can  lift  the  pins  away  from  the  bearings,  as 
there  is  no  reversal  working  strain.  This  means 
entire  absence  of  back-lash  at  centers.  The  only 
force,  then,  capable  of  causing  hammering  in  joints 
is  the  momentum  of  reciprocating  parts,  and  in  the 
Willans  engine  it  is  ingeniously  counteracted  by 
an  air  cushion,  which,  acting  on  the  up-stroke,  de- 
stroys all  dangerous  tendency  in  this  direction.  It 
is  introduced  without  complication  by  converting 
the  usual  cross-head  into  a  deep  piston  which,  mov- 
ing into  a  cylinder,  open  below,  acts  both  as  an  air 
cushion  and  piston-rod  guide. 

Another  special  feature  is  the  vaJve  gear.  Unlike 
the  design  of  ordinary  steam  engines,  the  eccentric 
is  fastened  on  the  center  of  the  crank  pin,  and  it 
gives  motion  to  the  distributing  valve,  which  works 
inside  the  hollow  piston  rod.  The  latter  extends 
entirely  through  tlie  line  of  cylinders,  is  open  at 
both  ends,  and,  by  means  of  properly  situated  ports. 


FIG.    2.       WILLANS    CENTRAL-VALVE    ENGINE. 

cut  into  its  walls,  steam  is  admitted  into  an  exhaust 
from  the  cylinders  through  this  hollow  piston  rod. 
The  valve,  a  series  of  pistons,  mounted  on  a  com- 
mon rod,  having  a  motion  relative  to  the  hollow 
piston  rod,  effects  the  admission  and  exhaust,  but 
the  cut-off  of  steam  inlet  is  produced  by  the  piston 
rod  itself,  when  the  latter  passes  into  a  packing 
gland  whereby  the  admission  ports  are  covered. 

This  arrangement  gives  the  engine  an  extremely 
sharp  cut-off,  which  is  made  variable  either  by  hand 
or  automatically  by  the  governor.  The  valve  is 
balanced  and  steam-tight,  each  individual  piston  be- 
ing provided  with  packing  rings. 

All  reciprocating  parts  below  the  low-pressure 
piston  are  enclosed  in  a  chamber  containing  a  cer- 
tain amount  of  oil  and  water,  which,  violently  agi- 
tated by  the  action  of  the  running  parts,  penetrates 
to  all  surfaces  in  wearing  contact,  thus  effecting  a 
thorough  lubrication;  at  the  same  time,  by  reason 
of  the  water  present,  it  assures  cool  bearings.  A 
striking  feature  of  this  engine  is  the  small  floor 
space  it  occupies  and  low  shipping  weight,  which 
is  of  particular  importance  to  purchasers  whose 
transportation  facilities  are  poor. 

This  engine  is  controlled  in  this  country  by  the 
M.  C.  Bullock  Manufacturing  company  of  Chicago. 


X-ray  Proposed  for  Printing. 

[From  the  New  York  Tribune.] 

George  Isambard,  a  Frenchman,  has  taken  out  a 
patent  on  a  process  which  he  thinks  will  revolution- 
ize the  art  of  printing.  He  proposes  to  use  photo- 
graphic paper  to  receive  the  impressions  produced 
by  his  system.  And  he  does  his  work  by  means  of 
X-rays.  A  plate  is  prepared  by  tracing  on  paper 
with  ink  which  is  proof  against  this  form  of  radiance 
whatever  words  or  designs  it  is  desirable  to  repro- 
duce. Such  a  screen  having  been  set  up  in  front  of 
a  sheet  of  sensitized  paper,  the  current  is  turned  on 
in  his  X-ray  tube.*  Where  the  screen  has  not  been 
protected  by  ink  the  rays  go  through  and  make  an 
impression  on  the  sensitive  paper,  turning  it  dark. 


But  where  the  ink  shuts  them  off  the  paper  remains 
white.  Thus  the  copy  obtained  shows  the  writing 
and  pictures  in  white  on  a  dark  grcjund. 

M.  Isambard  would  arrange  his  printing  paper 
in  packages  several  layers  deep,  so  that  a  number 
of  impressions  can  be  obtained  simuliantously.  in- 
deed, he  thinks  that  a  number  of  packages  might  be 
adjusted  around  the  tube,  inasmuch  as  the  rays  pro- 
ceed in  all  directions  from  the  place  where  they 
originate. 

This  idea  is  ingenious,  but  no  publisher  is  likely 
to  sell  his  presses  immediately  in  consequence  of 
M.  Isambard's  invention.  The  scheme  has  many 
drawbacks.  It  costs  a  good  deal  to  sensitize  paper, 
and  the  price  of  books  and  newspapers  produced  by 
this  method  would  be  greater  than  now.  The  in- 
tensity of  the  X-rays  diminishes  with  dis'ance,  and 
the  rear  layers  of  paper  in  a  package  would  not  be 
so  strongly  impressed  as  the  front  ones.     It  would 


Cable  Conduit  at  Niagara  Falls. 

In  order  to  distribute  power  to  the  Pittsburg  Re- 
duction company  and  factories  lying  between  that 
plant  and  the  power  house,  the  Niagara  Falls  Power 
company  built  a  cable  conduit  from  the  power  house 
eastward  on  its  lands.  This  conduit  was  in  the 
form  of  a  horseshoe  and  was  made  of  concrete. 
Brackets  on  the  sides  support  the  cables. 

The  power  company  has  until  now  run  cables 
to  the  manufacturing  plants  cast  of  the  aluminum 
works,  over  ground  protected  by  a  box  covering. 
In  order  that  the  cables  might  be  more  substantially 
laid,  the  power  company  is  now  building  a  new 
cable  conduit,  running  eastward  from  the  end  of 
the  fir.st  conduit  to  the  site  of  the  Union  Carbide 
company's  plant.  The  length  of  this  new  section 
of  conduit  is  1.230  linear  feet,  and  it  is  built  of  vitri- 
fied tile  made  by  the  H.  B.  Camp  company.  The 
trench  is  excavated  to  a  depth  of  about  live  feet,  and 


Construction  of  Manhole. 
Building  New  Conduit. 

CABLE    CONDUIT    AT    NIAGARA    FALLS. 


Bos  Covering  for  Cables. 


be  hard  to  regulate  the  time  of  exposure  so  as  to  get 
good  results  in  both  places.  The  process  would  re- 
quire more  time  than  is  spent  in  printing  by  the  old 
method.  There  are  newspaper  presses  that  turn  out 
25,000  or  50,000  copies  an  hour.  It  would  take  a 
week  or  a  month  by  M.  Isambard's  method  to  get 
that  number  of  impressions. 

Moreover,  the  best  X-ray  pictures  are  blurred 
around  the  edges.  This  would  be  the  case  with  any 
printing  done  by  the  new  process.  But  with  type 
there  is  already  only  too  much  indistinctness,  owing 
to  fast  work  and  poor  ink  and  paper.  The  public 
will  not  buy  papers  and  books  that  are  more  illegible 
than  those  it  now  reads,  especially  if  it  must  pay 
more  for  them.  M.  Isambard  is  not  likely  to  reap 
a  fortune  out  of  this  idea. 


The  last  directory  issued  by  the  Danville  (111.) 
Telephone  company  contains  the  names  of  450  sub- 
scribers and  a  list  of  200  toll  connections. 


in  it  are  laid  36  ducts^  each  3V2  inches  The  nest  of 
tiles  occupies  a  space  of  two  feet  five  inches.  They 
are  bedded  in  cement,  that  on  the  top  and  bottom 
being  four  inches  thick,  and  on  the  sides  two  inches. 
All  joints  are  half  broken,  and  the  mandrels  used 
were  pulled  about  every  third  tile. 

Along  the  line  of  the  new  conduit  there  are  several 
manholes,  eight  feet  deep.  They  are  octagonal  in 
form  and  built  of  brick.  Piers  are  located  on  the 
sides  to  hold  brackets  to  support  the  cables.  Across 
the  top  of  each  manhole  are  two  iron  girders  to 
support  the  proposed  arch  covering.  Through  all 
the  ducts,  from  manhole  to  manhole,  No.  8  wire 
was  run  to  facilitate  laying  the  cables.  The  con- 
tractor was  R.  D.  Young  of  Niagara  Falls. 

In  the  accompanying  illustration  the  several  fea- 
tures of  construction  alluded  to  are  shown.  One 
view  shows  the  box  covering  ior  the  cables,  here- 
tofore used,  another  the  new  conduit  of  tiles,  and 
ihe  third,  occupying  the  upper  portion  of  the  cut,  a 
typical  manhole   in  the  new  system. 
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An  innovation  has  been  made  by  tlie  Chicago 
City  Railway  companj*  in  fitting  up  a  train  of  two 
vestibuled  cars  to  be  operated  on  a  trolley  line, 
the  motor  car  being  reserved  for  smokers.  There 
are  several  important  features  about  the  equipment, 
but  the  most  important  is  the  fact  that  protection 
will  be  furnished  the  motorman  during  the  severe 
weather.  The  North  Side  cable  trains  are  being 
arranged  so  that  the  gripman  will  be  protected,  and 
all  the  electric  cars  on  the  Yerkes  system  are  to  be 
vestibuled.  The  change  is  certainly  creditable  to 
the  companies. 


The  old  question  of  the  responsibilit>'  of  telegraph 
companies  when  the  "conditions"  printed  upon  the 
back  of  blanks  furnished  by  the  company  are  not 
complied  with  by  the  sender  of  a  message  has  been 
raised  again,  with  the  result  that  one  more  decision 
has  been  added  to  the  list  declaring  invalid  the  terms 
alluded  to.  In  the  case  mentioned  a  Chicago 
wholesale    house    telegraphed    an    attorney  to   at- 


tach property  of  a  merchant  to  the  amount  of  a 
claim  for  $790.  The  message  was  forwarded 
with  the  figures  spelled  out  as  usual,  but  the 
omission  01  the  letter  '  s"  from  the  word  "seven" 
made  it  read  "even  hundred  ninety  dollars."  The 
attorney  attached  propertj'  to  tlie  extent  of  "even 
hundred  ninety  dollars."  Other  creditors  of  the 
merchant  also  attached  property,  and  when  the  error 
in  the  message  was  discovered  it  was  too  late  to 
correct  it.  'Ihe  Supreme  Court  of  Nebraska  held 
the  telegraph  company  liable  for  the  loss  of  the 
sender  of  the  message  and  afinned  judgment  for 
?6oo.  In  the  decision  the  court  holds  that  "A  tele- 
graph company  is  liable  for  all  damages  sustained 
by  reason  of  its  failure  to  correctly  transmit  and 
deliver  a  message  received  by  it,  notwithstanding 
an  agreement  printed  on  its  blanks  to  the  contrary. ' 


An  organization  of  women  in  New  York  is  en- 
gaged in  advocating  reforms  for  the  benefit  of  the 
public.  The  societj'  is  known  as  the  Woman's 
Health  Protective  association.  At  present  it  is  en- 
gaged in  bringing  influence  to  bear  upon  street- 
railway  companies  to  secure  the  correct-on  of  abuses 
in  the  management  and  improvements  in  details 
of  the  service.  At  the  last  meeting  there  was  a 
great  deal  of  talk  about  co-operating  with  Presi- 
dent Guggenheimer  of  the  New  York  Common 
Council  in  his  efforts  to  have  the  steps  of  trolley 
cars  lowered,  and  the  women  determined  to  use 
everi^  effort  possible  to  accomplish  this.  They  also 
decided  to  see  if  the  straps  in  cars  could  not  be 
arranged  so  that  short  people  could  reach  them 
without  straining  themselves.  The  members  pro- 
pose to  see  if  they  cannot  stop  the  overcrowding 
of  the  open  cars  before  another  summer  is  here. 

But  tlie  main  work  in  hand  at  the  moment  is  the 
effort  to  put  a  stop  to  expectoration  in  the  cars. 
The  cliairman  of  the  meeting  said:  "We  have  made 
great  improvements  in  this  direction,  but  now  that 
winter  is  here  it  behooves  us  to  be  up  and  doing, 
for  we  all  know  to  our  discomfort  how  men  will 
expectorate  all  over  the  cars  at  this  season.  With 
the  assistance  of  the  Board  of  He^th  we  have  suc- 
ceeded in  getting  conspicuous  notices,  prohibiting 
this  vile  habit,  posted  in  all  cars  on  every  line  in  the 
citj',  but  we  cannot  afford  to  stop  there.  Every 
conductor  must  be  impressed  and  instructed  that 
it  is  a  part  of  his  duty  to  speak  to  every  human  be- 
ing who  violates  this  ordinance."  The  organiza- 
tion deser\-es  encouragement,  particularly  in  its 
crusade  for  cleanliness.  It  should  receive  the  active 
support  of  everj'-  decent  man,  and  branches  should 
be  established  in  every  citi'  of  the  country  for  the 
suppression  of  offenders.  Street-railway'  companies 
will  co-operate  witli  ihem  in  this  particular  at  least. 


Among  the  patents  issued  last  week  was  one 
granted  to  Nikola  Tesla  upon  a  "Method  of  and  Ap- 
paratus for  Controlling  Mechanism  of  Moving  Ves- 
sels or  Vehicles."  The  latest  production  of  this  pro- 
lific inventor  has  attracted  almost  as  much  atten- 
tion as  any  that  preceded  it,  not  because  of  any 
value  it  may  possess  in  the  commercial  world,  nor 
because  of  any  promise  it  may  offer  to  revolution- 
ize industrial  methods,  but  simply  on  account  of  its 
sensational  or  spectacular  character.  It  may  be  de- 
scribed as  a  proposition  to  conduct  naval  operations 
on  a  large  scale  by  means  of  electrically  operated 
mechanism  controlled  and  supplied  with  power  from 
a  distance,  after  the  manner  of  wireless  telegraphj', 
without  endangering  the  life  or  safety  of  those  em- 
ploj-ing  the  Tesla  apparatus.  It  is  an  attractive 
scheme  from  this  view,  and  has  afforded  much  en- 
tertainment for  newspaper  readers  who  can  enjoy 
visions  of  wholesale  slaughter  provided  the  enemy 
alone  suffers.  As  compared  with  the  present  methods 
of  conducting  war  Mr.  Tesla's  plan  is  on  a  gigantic 
scale  that  cannot  fail  to  win  commendation  from 
those  who  believe  in  the  concentration  of  forces  and 
emplojinent  of  machinery  instead  of  individual  ef- 
fort. Probably  it  would  be  just  as  well  if  war  should 
be  conducted  in  this  manner,  if  at  all,  for  then  there 
might  be  some  prospect  of  a  general  re\-ulsion  of 
sentiment.  It  has  long  been  contended  that  the 
reign  of  peace  would  only  be  ushered  in  when  war 
became  so  terrible  as  to  deter  civilized  nations  from 
engaging  in  iL  Tesla's  plan,  if  worked  out  suc- 
cessfully, would  certainly  be  a  long  step  in  that 
direction;  but  then  this  is  anticipating  beyond  rea- 
sonable bounds.     It  is  not  claimed  that  Mr.  Tesla's 


invention  is  intended  to  be  used  in  everyday  mari- 
time service,  and  it  is  not  anticipated  that  com- 
mercial advantage  will  be  reaped  from  his  experi- 
ments and  researches  in  this  line.  Probably  the 
most  important  result  is  the  fact  that  it  has  fur- 
nished some  relaxation  and  recreation,  and  that  the 
wonder  everj-where  expressed  may  afi'ord  some  com- 
pensation for  the  toil  which  the  development  of  the 
plans  required. 


An  excellent  idea  of  the  condition  of  the  electrical 
industry  can  be  gained  from  the  copper  market, 
as  the  demand  due  to  large  construction  enterprises 
always  influences  prevailing  prices.  It  has  been 
noticed  for  some  time  that  there  has  been  a  gradual 
improvement  in  tone,  and  the  people  of  the  copper 
district  in  Michigan  have  been  feeling  good  over 
the  improvement  in  their  trade.  It  was  reported 
last  month  that,  owing  to  the  activitj'  of  the  cop- 
per market,  the  telegraphic  business  at  Houghton 
had  increased  so  as  to  place  the  Western  Union 
office  of  that  town  third  in  the  list  of  Michigan 
cities.  Detroit  and  Grand  Rapids  alone  transact 
more  telegraph  business  than  Houghton.  The  great 
bulk  of  the  copper  town's  telegraphic  business  re- 
lates to  mining  transactions.  Other  indications  are 
not  wanting  to  corroborate  this  view  of  the  condi- 
tion of  the  market.  Last  week  lake  copper  was  13 
cents  a  pound  in  the  metal  market,  the  highest  price 
in  a  long  time,  and  an  advance  of  one  cent  within 
a  month.  The  advance  has  been  due  not  only  to 
an  increased  general  demand,  but  especiall}-  to  hea\'A'" 
orders  for  the  metal  from  Europe  for  electrical 
street-railway  purposes.  There  has  been  an  enor- 
mous increase,  copper  men  say,  in  the  building  of 
electrical  railwa3^s  in  Germany,  France  and  England. 
There  has  been  a  corresponding  improvement  in 
the  electrical  construction  in  this  country',  and  this 
has  naturally  stimulated  trade   considerably. 


It  is  probable  that  Congress  will  be  called  upon 
during  the  next  session  to  make  provision  for  the 
organization  and  maintenance  of  a  comprehensive 
electrical  system  in  connection  with  the  plans  for 
coast  defense,  which  are  sure  to  be  urged  as  a  re- 
sult of  the  war  with  Spain.  The  annual  report  of 
the  chief  of  ordnance  of  the  War  Department  has 
been  submitted  to  the  secretary'  of  war,  and,  imlike 
most  of  the  reports  of  bureau  chiefs  in  the  depart- 
ment, the  histor>'  of  the  Ordnance  Bureau  for  the 
last  j-ear  is  not  largely  taken  up  with  matters  di- 
rectly connected  with  the  Spanish  war.  Some  in- 
teresting obser\-ations  are  made  by  General  Flagler, 
however,  on  the  efforts  that  have  already  been  made 
to  secure  the  necessary  funds  for  carrying  on  the 
work  under   consideration. 

Attention  is  especially  invited  to  the  experience 
of  the  last  few  months  in  attempting  to  provide 
quickl3'  a  coast  defense.  It  is  believed  to  be  im- 
practicable, and  we  will  always  be  forced  in  any 
emergency  to  rely  upon  what  has  been  provided 
in  time  of  peace.  I  think  it  fair  to  state,  though 
not  in  the  way  of  complaint,  that  this  has  been 
urged  upon  Congress  each  year  for  the  last  10 
years.  The  situation  is  veo'  simple.  A  plan  has 
been  adopted  for  providing  a  complete  coast  de- 
fense. With  the  present  facilities  of  the  depart- 
ment this  work  can  be  carried  on  economically  and 
in  the  most  efficient  manner  in  such  a  way  as  to 
complete  the  present  plan  in  about  seven  years. 
Estimates  ought  to  be  submitted  each  year  for  so 
much  of  the  work  as  the  facilities  for  its  produc- 
tion will  permit  It  rests  with  Congress  to  deter- 
mine how  much  of  the  work  can  be  provided  for 
each  year  consistently  with  the  resources  of  the 
count^\^  But  the  work  cannot  progress  faster  than 
the  appropriations  provide  for. 

This  applies  with  equal  force  to  the  electrical 
features  of  the  system.  It  is  unnecessary  to  recall 
the  details  of  the  conditions  prevailing  at  the  time 
of  the  outbreak  of  the  war,  and  of  the  hurried  prep- 
arations that  were  made.  General  Greely  and  his 
assistants  enlisted  the  co-operation  of  the  electrical 
fraternitj-.  and  no  doubt  the  same  patriotic  impulses 
which  prompted  the  volunteers  at  that  time  would 
make  them  offer  their  services  again  in  an  emer- 
gency, but  it  is  not  right  for  the  government  to 
depend  upon  such  measures.  With  a  foe  better  pre- 
pared for  the  struggle  the  country  might  have  been 
found  in  an  exposed  condition,  and,  for  a  time,  at 
least,  the  enemy  might  inflict  great  damage.  It 
behooves  Congress  to  make  adequate  provision  for 
the  organization  of  a  much  larger  force  of  elec- 
trical engineers  than  tliat  which  comprised  this 
branch  of  the  ser^'ice  a  year  ago. 
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Economies    in    Small   Electric   Light 
Plants. 

\^Contimied  from  pa^c  28^.] 

Whether  or  not  the  addition  of  a  small  engine 
coupled  to  the  same  dynamos,  or  to  an  additional 
and  smaller  dynamo,  would  pay,  can  only  be  ascer- 
tained by  special  examination  into  all  the  factors 
in  each  case.  In  one  case  a  change  was  made,  by  the 
advice  of  the  writer,  in  the  shafting  arrangement, 
and  the  entire  cost,  including  an  addition  to  the 
building,  was  repaid  in  a  comparatively  short  time. 
It  is  often  said,  even  by  engme  men,  "Do  not  get 
your  engine  too  small."  This  is  wrong;  the  proper 
advice  is,  "Do  not  get  your  engine  cylinder  too 
large — only  large  enough  for  the  maximum  work 
it  may  be  called  upon  to  do,  and  do  not  get  the 
other  parts  too  small."  This  refers  to  an  engine 
for  a  variable  load.  The  best  proportions  for  a 
constant  load  are  difTcrent,  especially  if  the  engine 
is  compound,  as  to  the  ratio  of  the  cylinder  diam- 
eters. In  some  cases  too  low  steam  pressure  is 
carried,  and  in  others  it  would  pay  to  condense. 
It  is  often  a  fact  that  the  valve  and  piston  leak,  and 
that  the  valves  are  not  properly  set.  Such  losses 
may  readily  amount  to  25  per  cent,  of  the  steam 
consumption,  and  not  be  accompanied  by  heating 
or  pounding.  How  much  can  be  afforded  to  save 
20  per  cent,  of  the  steam?  Practically  16  per  cent, 
to  18  per  cent,  of  the  cost  of  the  coal,  being  a  little 
less  than  the  20  per  cent.,  because  some  coal  is  used 
for  banking  and  starting  fires.  A  station  burning 
two  tons  a  day  at  $1.50  a  ton,  or  $1,095  annually, 
can  afford  $175.20,  and  even  if  this  entire  amount 
be  spent  the  engine  will  run  better  and  with  less 
depreciation. 

We  next  come  to  the  delivery  of  the  steam  to 
the  engine.  In  many  cases  the  steam  starts  wet, 
and  at  too  low  a  pressure,  and  becomes  still  wetter 
and  considerably  reduced  in  pressure  before  it 
reaches  the  engine,  does  not  maintain  pressure  to 
the  point  of  valve  closure,  exhausts  at  too  high  a 
terminal  pressure,  has  too  much  back  pressure,  and 
the  heat  energy  of  the  exhaust  is  not  utilized  to  as 
great  an  extent  as  feasible.  What  is  often  needed 
is  larger  pipe,  with  long  bends,  steam  separators, 
sometimes  steam  reservoirs  close  to  the  engine,  well 
covered  pipe,  free  exhaust,  efficient  feed-water  heater. 

Next  we  arrive  at  the  production  of  the  steam. 
Here  we  require  boilers  sufficiently  strong,  with 
good  circulation,  kept  clean  inside,  tight  settings.  , 
sufficient  draft  for  rapid  combustion,  grate  areas 
properly  proportioned  to  the  output  of  the  boiler, 
and  to  the  coal  to  be  used,  feed  water  as  hot  as  pos- 
sible and  free  from  oil  and  coal,  with  the  greatest 
number  of  heat  units  per  dollar  of  cost  in  the  fur- 
nace. 

Everyone  knows  that  a  good  fireman  can  save 
25  per  cent,  to  50  per  cent,  of  the  coal  used  by  a 
poor  one,  or  by  the  good  one  if  he  is  not  intelli- 
gently checked.  This  last  remark  is  not  always 
added.  Possibly  the  heating  surfaces  are  not  kept 
clean  inside  and  outside.  A  conservative  estir.iate 
of  loss  is  five  per  cent,  to  15  per  cent.  Next,  the 
settings  are  not  tight,  loss  two  per  cent,  to  five 
per  cent;  grates  too  large  or  too  small,  with  fires 
too  thin  and  in  holes  or  too  thick  for  the  draft 
and  the  coal,  loss  10  per  ceilt.  to  20  per  cent.  Per- 
haps coal  at  $1.25  a  ton  is  being  used  and  evaporat- 
ing less  water  per  dollar  than  coal  at  $1.50.  Pos- 
sibly changes  in  the  furnace  would  reverse  the  case 
and  the  $1.^5  coal  would  be  a  positive  instead  of 
a  negative  economy.  Often  the  feed  water  is  at 
a  lower  temperature  than  necessary,  possible  saving 
up  to  15  per  cent.  Perhaps  a  new  boiler  is  needed, 
or  a  larger  stack.  The  saving  to  be  effected  and 
the  cost  can  be  closely  approximated. 

We  will  next  consider  the  electrical  end.  Whe'.her 
alternating  current  or  direct  current  be  used  for  in- 
candescent lighting,  the  great  point  is  to  deliver 
at  constant  pressure.  If  the  consumer  furnishes  his 
lamp  renewals,  it  may  not  seem  to  be  of  great  im- 
portance, but  from  the  standpoint  of  giving  satis- 
faction, it  is  second  only  to  reliability.  The  voltage 
at  the  lamps  in  most  town  plants,  and  in  many  city 
plants,  has.  I  believe,  a  fluctuation  of  over  10  per 
cent,  and  in  some  cases  of  15  per  cent.  A  range 
of  not  over  six  per  cent,  is  exceptional.  In  very 
few  plants  is  the  fluctuation  known,  and  in  nearly 
every  case  where  ascertained  by  the  writer  it  has 
been  a  great  surprise,  and  hardly  credited  by  the 
client.  Most  stations  have  a  lamp  breakage  of  20 
per  cent,  to  40  per  cent,  in  excess  of  the  amount 
readily  obtainable.  In  order  to  improve  in  this 
particular,  a  study  of  the  conditions  of  operation 
and  record  of  voltage  at  a  number  of  places  is  nec- 
essary, and  often  a  great  improvement  can  be  made 
at  a  slight  expense.  In  one  case — a  plant  of  about 
3,000  lights— we  found  part  of  the  town  operating 
at  a  very  high  voltage  "because  they  had  to  for 
another  part  of  the  town,"  no-volt  lamps  were 
in  use,  125  volts  being  noted  in  some  cases, 
TOO  in  others.  It  cost  about  $150  to  add  a 
little  wire  and  to  take  down  wire  in  one  place 
and  put  in  another  and  bring  the  whole  net- 
work so  that  it  would  rise  and  fall  together. 
This  was  a  direct-current  plant.  In  an  alternating- 
current  plant  of  about  the  same  size,  the  difference 
of  voltage  between  the  different  parts  of  the  circuit, 
and  the  hourly  variation,  was  still  greater.  In  some 
places  the  lamps  would  not  last  and  no  one  was 
satisfied.  It  cost  $100  to  plan  changes  costing  an- 
other hundred,  and  to  save  several  dollars  a  day, 
and,  still  more  important,  satisfaction  was  given.     In 


both  these  cases  the  voltage  at  the  station  was 
maintained  practically  constant,  without  reference  to 
ihe  load,  and  this  is  a  common  error.  Changes 
to  produce  good  results  cannot  always  be  made 
so  cheaply  as  in  these  cases,  but  generally  the  dis- 
tribution can  be  improved  and  placed  under  con- 
trol without  an  excessive  expenditure. 

If  alternating  current  is  used,  it  is  important  to 
have  as  large  transformers  and  as  few  of  them  as 
practicable,  often  feeding  into  a  network,  at  least 
in  the  business  portion.  This  has  been  much  dis- 
cussed recently,  and  especially  in  the  paper  by  W. 
F.  While,  read  at  the  Omaha  meeting  of  the  Amer- 
ican Institute  of  Electrical  Engineers. 

Under  the  head  of  "The  Devices  for  Transform- 
ing Electric  Energy  into  Light  or  Power/'  the  sav- 
ings to  be  effected— are  largely  dependent  upon  the 
distribution.  High-efficiency  incandescent  lamps, 
that  is,  those  requiring  the  minimum  watts  per 
candle  power,  cannot  be  used  if  the  voltage  vanes. 
The  maximum  difference  of  potential  in  the  arc 
cannot  be  maintained,  nor  can  satisfactory  light  be 
given,  by  constant-potential  arc  lamps  on  varying 
voltage.  Motors  will  not  govern  w^ell  if  the  volt- 
age drops,  and  would  take  an  excessive  current  if 
forced  to  do  the  same  work  as  at  a  higher  voltage. 
For  constant-current  arc  lamps,  the  rated  current 
nmst  be  maintained.  Keeping  the  mechanism  clean, 
not  wasting  carbons,  and  similar  details  of  operation, 
are  points  to  watch. 

As  stated  at  the  start,  in  order  to  put  economies 
into  operation,  we  must  know  where  we  can  save; 
and  this  necessitates  the  knowledge  of  what  is  being 
wasted,  how  much  it  will  cost  to  make  the  saying, 
and  whether  the  balance  will  justify  the  expenditure. 
Sometimes  it  may  be  realized  that  a  saving  will 
result  from  a  given  outlay,  but  the  money  is  not 
available.  If  it  actually  cannot  be  obtained,  there 
is  nothing  to  say.  but  in  most  cases  it  can,  if  those 
liaving  to  furnish  it  are  fully  satisfied  that  their 
present  holdings  will  be  greatly  enhanced  in  value 
thereby.  To  ascertain  the  true  condition  of  any 
plant,  it  is  necessary  that  it  should  be  carefully 
tested  by  someone  hanng  a  broad  knowledge  of 
such  matters.  He  should  have,  not  only  a  training 
as  an  engineer,  but  also  as  a  station  man,  being 
able  to  discriminate  between  efficiencies  under  spe- 
cial conditions  (important  as  it  is  to  know  them) 
and  the  eificiencies  which  can  be  expected  in  the 
regular  run,  and  how  far  it  is  practicable  to  improve 
them. 

Often  very  considerable  improvement  can  be 
made  at  a  trifling  cost,  but  to  obtain  the  maximum 
value  a  system  of  keeping  accounts  of  cost  must 
be  followed,  and  it  is  not  necessary  that  the  system 
should  be  very  expensive.  It  does  not  cost  much 
to  ascertain  the  water  evaporated  per  pound  of  coal, 
but  if  the  manager  and  fireman  both  have  this  in- 
formation, and  also  know  what  should  be  obtained, 
it  may  make  a  saving  of  20  per  cent,  to  25  per  cent., 
and  with  a  good  fireman  may  save  10  per  cent,  of 
the  fuel.  Would  it  not  pay  to  ascertain  the  facts, 
and  to  keep. a  record? 

This  seems  to  be  going  back  to  the  boiler  and 
commencing  over  again,  but  it  is  not;  it  is  meant 
to  illustrate  the  advisability  of  keeping  records.  A 
wholesale  tailor  is  informed  as  to  how  many  suits 
can  be  made  from  a  bolt  of  cloth,  and  how  many 
are  made.  The  producer  of  steam  considers  meas- 
urement with  the  engineer's  yardstick  "theory." 
This  unit  of  measure  is  as  much  a  fact  as  is  a  yard- 
stick, but  whatever  it  is,  if  it  saves  10  per  cent,  to 
20  per  cent,  it  is  a  pretty  good  thing  to  have  around. 

In  the  same  way  it  does  not  cost  much  compared 
with  the  saving  effected  to  ascertain  what  is  being 
done  in  each  step  in  the  manufacture  and  distribu- 
tion of  electric  energy,  and  to  record  it.  The  value 
of  such  a  record,  it  it  is  understood,  will  shortly 
become  inestimable.  Each  plant  is  a  special  study 
as  far  as  the  question  of  improving  it  is  concerned, 
hut  all  have  the  same  steps  to  go  through,  and  a 
comparison  of  results  is  helpful.  Care  must  be 
taken,  however,  as  such  data  may  lead  to  erroneous 
deductions,  because  of  a  lack  of  knowledge  of  all 
the  conditions  or  not  having  a  special  knowledg^e 
on  which  to  base  a  decision. 

Economy  in  the  payroll  is  a  negative  economy 
too  often  practiced.  Generally  all  men  employed 
about  an  electric-light  plant  work  hard,  for  long 
and  often  irregular  hours  every  day  or  night  in 
the  week,  and  use  up  enough  energy  to  make  the 
money  received  not  an  o\-er-payment.  What  is 
needed  is  to  have  the  energy  directed  so  as  to  pro- 
duce the  best  results.  Any  good  man  takes  pride 
in  the  result  of  his  labor,  mental  or  physical,  and 
if  in  charge  of  machinery  he  treats  it  as  something 
almost  human.  If  he  is  allowed  to  keep  it  up  and 
proper  facilities  are  furnished,  and  the  results  of  his 
efforts  are  known  to  the  management,  the  deprecia- 
tion and  repair  charges  are  a  minimum.  Put  ma- 
chinery in  a  dirty  hole,  exercise  parsimony  in  buying 
oil,  waste,  brushes,  soap  and  ftiops,  and  now  and 
then  paint  or  whitewa.sh,  and  what  can  be  expected? 
Of  course  there  is  a  limit  in  the  opposite  direction, 
but  it  does  not  call  very  loudly  to  be  considered. 

In  conclusion,  ascertain  the  facts  as  to  the  present 
condition  of  operation,  make  such  improvements  as 
possible  by  better  adjustment  or  handling. 

Make  such  additions  as  will  bring  15  per  cent, 
or  more  on  the  investment,  at  the  same  time  adding 
to  the  reliability  and  lessening  the  depreciation,  and 
as  fast  as  the  necessary  money  can  be  obtained,  pay 
for  them. 

Keep  records  and  study  them. 


Obtain  and  maintain  a  desire  on  the  part  of  the 
employes  to  better  the  record. 
Discussion. 

M.  E.  Turner  of  Cleveland:  I  would  like  to  ask 
Mr.  Koberts  if  he  finds  many  plants  in  which  the 
variation  in  pressure  is  over  10  per  cent.  It  seems 
to  me  three  per  cent,  is  a  very  great  variation;  when 
you  get  to  10  or  15  per  cent.,  it  seems  enormous. 

Mr.  Roberts;  For  some  time  I  was  superintend- 
ent and  manager  of  the  Swan  lamp  company;  and 
a  man  who  goes  into  the  lamp-manufacturing  busi- 
iness  learns  a  great  deal  about  variations.  I  will 
say  that  30  ptr  cent,  is  unusual,  but  15  per  cent. 
is  very  common.  As  good  as  three  per  cent,  above 
or  three  per  cent,  below,  not  only  in  different  parts 
of  the  town,  but  in  difterent  hours  of  the  .24  at  the 
same  place,  is  unusual. 

Mr.  Holmes:  I  would  like  to  ask  Mr.  Roberts 
if  questions  of  economy  don't  arise  in  large  installa- 
tions that  cannot  be  exercised  in  smaller  plants? 

Mr.  Roberts:  1  think  that  is  true;  and  still,  I 
think  that  those  operating  small  plants  very  often 
take  that  as  a  fact,  and  don't  economize  or  care 
to  save.  I  think  that  too  many  are  satisfied  to  ig- 
nore the  small  savings.  If  economies  were  prac- 
ticed in  small  plants  the  gross  savings  might  not 
be  so  large,  yet  the  percentage  of  saving  might  be 
as  large  as  that  upon  the  same  items  in  a  larger 
plant,  and  it  would  not  cost  as  much  to  ascertain 
the  items  of  saving  in  a  small  plant  as  in  a  larger 
one.  Of  course,  a  large  station  has  an  advantage 
in  a  great  many  respects. 

Mr.  Foster:  I  see  that  you  referred  to  taking 
measurements  in  the  station.  Now,  isn't  the  proper 
place  usually  at  the  lamp  terminals?  And  do  you 
iind  that,  taking  the  regular  measurements  out  on 
the  lines,  the  readings  vary  in  distance  from  the 
stations?     Where  do  you  usually  start? 

Mr.  Roberts:  First  in  the  station;  afterward  on 
the  lamps.  If  we  are  on  constant  current  we  can't 
cut  the  circuit  out  on  the  line  to  get  an  ammeter 
in  there;  so  the  usual  way  is  to  put  the  ammeter 
in  the  station,  and  then  go  out  and  take  the  tension 
on  the  lamp.  I  am  quite  often  called  on  to  take 
photometrical  measurements  on  some  of  those  old 
contracts  calling  for  lamps  of  2,000  candle  power. 
Sometimes  they  insist  upon  photometrical  measure- 
ments, and  we  make  them;  but  w*e  tell  them  they 
will  be  charged  extra  for  them,  and  that  there  is 
no  sense  in  them;  in  some  other  cases  we  tell  them 
in  advance  there  will  be  no  sense  in  it,  give  them 
our  figures,  and  they  don't  take  the  photometric 
measurements.  We  ask  what  is  the  regularity  of 
flow  of  current,  the  regularity  of  feed  in  the  lamp, 
the  commercial  quality  of  what  is  supplied;  also 
whether  the  lamps  are  w^ell  attended,  kept  pretty 
clean  and  under  commercial  conditions.  Of  course, 
if  it  is  a  constant  current  we  have  to  go  at  it  prac- 
tically, put  an  ammeter  in  the  station,  and  leave  a 
man  there  to  watch  it;  we  put  our  ammeter  in  and 
check  all  the  others.  In  one  case  I  found  quite  a  lit- 
tle discrepancy.  There  were  three  ammeters  on  the 
arc  circuit;  one  was  quite  a  little  off,  and  the  station 
superintendent  didn't  know  it.  He  intended  all 
right;  but  the  lamps  were  burning  rather  poorly. 
He  kept  boosting  up  his  feed,  trying  to  get  a  longer 
arc.  but,  of  course,  the  lamps  were  jumping.  He 
hadn't  tried  o,ne  ammeter  with  the  other  to  see  if 
they  read  together. 

W.  S.  Smith  of  Toledo:  I  would  like  to  ask  if 
there  is  a  plant  operating  an^'where  that  the  people 
don't  believe  Is  making  large  profits.  I  know  that 
is  the  case  in  our  city,  and  as  a  result  we  are  going 
to  be  hampered  with  the  question  of  municipal  light- 
ing. I  would  like  to  know  under  those  conditions 
what  can  be  done.  We  don't  care  to  let  them  look 
over  our  books  to  prove  we  are  not  making  an 
immense  sum  of  money,  or  heavy  profits. 

Mr.  Roberts:  The  matter  may  be  adjusted  by 
referring  it  to  certain  men  who  are  not  stockhold- 
ers, but  who  have  standing  in  the  community,  and 
Jetting  them  look  at  the  books.  I  don't  say  that  is  the 
right  way;  but  I  think  verv  often  the  public  will 
not  accept  the  statements  of  the  superintendent  or 
manager,  or  those  having  direct  charge  of  a  plant, 
when  with  a  little  more  tact  the  conditions  would 
be  quite  different. 

Mr.  Smith  of  Toledo:  In  our  city,  where  we  are 
operating  a  street  railroad,  incandescent  and  com- 
mercial service,  it  would  be  a  hard  thing  to  get  any 
one  to  look  over  our  books,  and  to  form  an  intelli- 
gent idea  upon  which  to  base  a  report  of  what  we 
are  doing,  and  what  we  are  making  on  our  street 
lighting  alone,  unless  they  were  experts:  and  the 
opinion  of  experts  with  the  ordinary  taxpayer  does 
not  carry  much  weight  just  prior  to  an  election. 

Mr.  Foster:  I  would  like  to  ask,  in  connection 
with  that  matter  of  measurement,  can  you  get 
through  the  use  of  the  photometer  a  proper  test  of 
the  arc  light? 

Mr.  Roberts:  I  don't  like  to  measure  arc  lights 
on  the  street.  I  know  where  cities  want  them  meas- 
ured, they  think  the  arc  lamps  are  scant  candle 
power.  We  take  the  carbon  used,  and  a  sample 
lamp,  set  up  our  photometer,  using  a  50  candle 
power  incandescent  lamp;  we  begin  at  the  place 
selected,  try  to  find  an  average  and  use  that  lamp. 
We  establish  a  standard  distance  between  the  pho- 
tometer and  the  arc  lamp,  so  that  we  are  not  liable  to 
a  large  percentage  of  error.  Then  w-e  find  that  this 
lamp,  burning  at  such  and  such  an  average  voltage 
and  current  taken  at  that  time,  will  give  such  a  can- 
dle power;  and  then  tell  the  cities  that  that  is  not 
worth  anything,  anyhow. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician ] 

The  service  of  the  Iowa  Telephone  company  at 
Creston,  la.,  is  provoking  a  good  many  complaints. 
The  night  service  is  execrable,  and  the  Sunday  serv- 
ice is  limited.  As  the  company's  franchise  is  about 
to  expire,  and  a  new  one  will  be  asked  for,  it  is 
probable  that  the  objections  will  be  considered. 

The  telephone  company  at  Bloomfield,  la.,  is 
about  ready  to  begin  operating  its  exchange. 

The  Wisconsin  Telephone  company  announces  at 
Oshkosh,  Wis.,  that  tlie  rate  after  December  1st  will 
be  $1  per  month,  returning  to  a  figure  formerly 
made.  The  local  Northwestern  makes  the  same 
price. 

Henry  A.  Coit  of  St.  Louis  has  been  granted  a 
franchise  at  Nebraska  City,  Neb.,  for  a  telephone 
exchange. 

The  Lamoni  Telephone  company  of  Lamoni,  la., 
is  building  a  line  to  Davis  City,  where  it  will  con- 
nect with  a  line  from  Leon  by  the  Leon  company. 
From  November  ist  toll  rates  from  Renville, 
Minn.,  to  nearby  points,  in  the  county,  were  raised 
five  cents,  and  to  towns  outside  the  county  were 
reduced  from  40  cents  to  25  cents. 

The  Inland  Telephone  and  Telegraph  company 
has  completed  a  line  from  Spokane,  Wash.,  to  Ross- 
land.  B.  C,  and  Northport.  Wash. 
Liberty  Center.  la.,  now  has  toll-line  connection. 
The  Home  Telephone  company's  wires  at  Oska- 
loosa,  la.,  went  down  in  a  recent  storm,  but  were 
speedily  replaced. 

The  Home  Telephone  company  of  Sioux  City, 
la.,  has  let  the  contract  to  Pierce,  Waterbury  & 
McAllister  of  Mason  City,  la.,  to  build  a  copper 
metallic  circuit  from  Sioux  City  to  Des  Moines.  It 
is  to  be  completed  by  September  i,  1S99. 

The  Henry  County  Telephone  company  has  been 
incorporated  at  New  London,  la.,  to  build  a  line 
to  Lowell.     Work  will  be  begun  at  once. 

The  Iowa  Telephone  company  is  progressing 
rather  slowly  in  rebuilding  its  Sioux  City  plant,  and 
will  probably  be  unable  to  complete  it  before  January 
1st. 

A  new  switchboard  has  been  put  in  the  telephone 
oftice  at  Owatonna,  Minn.  The  exchange  is  grow- 
ing and  the  old  board  was  not  large  enough. 

A  Ime  gang  in  the  employ  of  the  Wisconsin  Tele- 
phone company  was  arrested  at  Platteville,  Wis.. 
for  violating  a  village  ordinance  in  stringing  wires 
without   signing  a  guarantee   bond. 

A  telephone  line  is  being  built  between  Boone,  la., 
and  Mackey. 

The  Duluth  Telephone  company  has  been  granted 
a  franchise  at  Cloquet,  Minn.,  for  a  telephone  con- 
nection and  has  begun  work  on  the  line.  The  com- 
pany has  bought  the  line  of  Mr.  O'Brien  to  Carlton 
from  Cloquet. 

A.  White  proposes  to  establish  a  telephone  ex- 
change at  Rolfe,  la.,  if  he  can  secure  sufTicient  pat- 
ronage. 

The  Fort  Dodge  (la.)  Telephone  company  is 
building  a  toll  line  to  Manson. 

The  Michigan  Bell  Telephone  couipany  offered 
to  furnish  the  city  of  Negaunee,  Mich.,  cheaper  tele- 
phone service  than  the  local  company.  The  latter 
got  a  hearing  before  the  council,  and  that  body  de- 
cided by  a  vote  of  four  to  three  to  reject  the  proposi- 
tion. 

The  Iowa  and  Nebraska  Telephone  company  has 
the  line  from  Ponca.  Neb.,  to  Martensburg,  Allen 
and  Dixon  about  completed. 

The  Midland  Telephone  company  has  completed 
its  line  between  Adrian,  Minn.,  and  Ellsworth. 

Mr.  Cole,  manager  of  the  Iowa  Telephone  com- 
pany's Red  Oak  office,  has  resigned  to  accept  a 
position  with  the  Missouri  Telephone  company  at 
St.  Joseph. 

The  Iowa  ielephone  company  gave  free  service 
from  6  p.  m.,  Tuesday,  November  Stli,  to  7  a.  m.. 
November  gth,  between  chairmen  of  the  several 
county  committees  and  between  the  newspapers  in 
its  territory.  The  only  provision  was  that  the  service 
must  not  interfere  with  commercial  business.  This 
gave  the  newpapers,  as  well  as  the  politicians,  a 
chance  to  get  election  returns  gratis. 

E.  M.  Walsh  has  ordered  a  new  switchboard  and 
other  apparatus  for  the  telephone  office  in  Crooks- 
ton,  Minn. 

The  Northern  Minnesota  Telephone  company  of 
Park  Rapids.  Minn.,  has  been  incorporated,  with 
$10,000  capital  stock. 

The  new  telephone  company  has  made  toll-line 
connection  with  Northwood.  la.,  and  it  is  under- 
stood will  apply  for  a  franchise  next  season  and 
put  in   a  local   exchange. 

Early  in  the  spring  the  Standard  Telephone  and 
Electric  company  will  connect  its  toll  lines  in 
southern  Minnesota  by  building  from  Canton  on 
the  west  and  Caledonia  on  the  east.  The  line  will 
be  a  metallic  circuit. 

An  effort  will  be  made  soon  to  build  a  telephone 
line  between  Victor.   S.   D.,  and  Mount  Vernon. 

Dysart,  Iowa,  is  seeking  distinction.  The  Re- 
porter of  that  thriving  town  announces  that  "as  for 
its  size  we  believe  Dysart  has  more  telephones  in  use 
than  any  town  in  this  section  of  the  state.  We 
predict  that  fully  80  telephones  will  be  in  use  in  Dy- 
sart before  January  ist.  A  good  showing  by  a 
good  people." 


Evolution  of  the  Telephone  Signal. 

Bv  H.  P.  Clausen. 

Undoubtedly  Philip  Reis  was  the  first  to  employ 
an  electric  signaling  device  in  connection  with  an 
electric  telephone.  It  consisted  merely  of  the  Morse 
circuit-breaking  key  connected  in  a  series  circuit 
with  the  telephone  sender  and  receiver,  a  galvanic 
battery  and  an  electromagnet  arranged  with  a  mov- 
able armature  so  placed  before  its  pole-pieces  that 
the  alternate  breaking  and  making  of  the  circuit 
would  result  in  the  production  of  a  signal  suffi- 
ciently loud  to  be  heard.  With  slight  modifications 
this  form  of  telephone  signal  served  its  purpose 
admirably,  and,  inasmuch  as  the  telephone  often 
failed  to  operate  the  telegraphic  circuit,  by  means 
of  a  prearranged  code  of  signals,  allowed  the  inter- 
changing of  suggestions,  which  probably  often  led 
to  re-establishing  the  telephonic  communication. 

Many  years  after  Professor  Reis'  vain  attempt 
at  producing  a  practical  electric  telephone,  Profes- 
sor Graham  Bell  discovered  that  the  signal-receiver 
which  in  a  telegraphic  sense  had  been  employed 
by  Reis  could  be  made  to  transmit  and  reproduce 
articulate  speech.  As  a  matter  of  fact,  if  Reis  had, 
in  the  place  of  the  platinum  "make-and-break"  ar- 
rangement, fastened  the  armature  of  his  signal-re- 
ceiver to  the  membrane  of  his  speech  transmitter, 
he  would  have  produced  an  instrument  equal,  at 
least,  if  not  superior,  to  Professor  Bell's  earliest 
form   of  magneto-telephone. 

Referring  to  Fig.  lA,  we  have  shown  the  sim- 
ple telephone  circuit;  that  is.  the  T  and  T'  hand 
telephone  connected  together  by  means  of  the  wires 
W  and  W'.  It  represents  the  complete  talking  cir- 
cuit. However,  some  means  of  signaling  had  to 
be  arranged,  for  whenever  an  operator  at  the  T 
station  desired  to  attract  the  attention  of  an  op- 
erator at  the  T'  station,  and  vice  versa,  some  means 
had  to  be  provided  for  making  known  the  desi'e  for 
communication.     At    Fig.    iB   we   have   shown   the 
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Fig.  I  A. 


Fig.  iC. 
EVOLUTION   OF   THE   LINE   SIGNAL. 

plest  form  of  signalmg  system  with  an  electric  bat- 
tery and  normally  closed  bell  circuit  at  each  station 
of  the  circuit.  Inasmuch  as  this  arrangement  re- 
quired three  wires  and  the  earth  as  a  return  circuit 
for  the  signaling  current,  the  arrangement  shown  by 
Fig.  iC  was  adopted.  As  will  be  observed,  the  wire 
W  serves  as  a  terminal  for  one  side  of  each:  the 
hand  telephone,  the  calling  battery  and  the  signal- 
receiver.  With  this  arrangement  of  circuits,  when 
it  was  desired  to  operate  the  signal-receiver  S', 
the  push-button  K,  when  depressed,  would  allow 
the  current  from  the  battery  B  to  pass  through  the 
switch  lever  C  L  over  the  wire  W  and  through  the 
push-button  K'  to  the  signal-receiver  S'  and  line 
wire  W  back  to  the  battery  B.  In  responding  to 
the  bell  signal  an  operator  at  the  T'  telephone 
would  give  an  answering  ring,  and,  at  the  same 
time,  bring  the  lever  C  L'  into  contact  with  the 
point  C  T'.  On  receiving  a  response  to  his  signal 
the  operator  at  the  telephone  T  would  also  place 
a  lever  similar  in  operation  to  the  C  L'  into  con- 
tact with  the  C  T  point.  Such  an  arrangement  of 
circuits  permitted  both  a  signaling  and  talking  serv- 
ice with  only  two  wires.  However,  there  was  the 
objection  that  whenever,  after  completing  a  con- 
versation, either  of  the  operators  failed  to  restore 
the  C  L  switch  lever  to  a  point  connecting  to  the 
push-button  K,  the  signal-receiver  would  not  form 
a  part  of  the  line  circuit,  and  its  signal-receiver 
could  not  be  operated  from  thedistant  station.  For 
the  purpose  of  avoiding  this  difficulty  the  hand 
telephone  was  connected  by  means  of  a  short  cord 
to  the  somewhat  modified  switch  lever  C  L  (Fig.  2), 
the  circuits  remaining  the  same. 

This  switch  lever  virtually  was  a  light  spring 
which  normally  tended  to  force  itself  up  and  into 
contact  with  the  point  S  C,  and  thus  establish  a 
talking  circuit.  When  released  the  hand  telephone 
was  of  a  sufficient  weight  to  overcome  the  upward 
tendency  of  the  spring  C  L,  drawing  it  downward 
and  into  contact  with  the  point  C  and  thus  auto- 
matically re-establishing  the  signaling  circuit. 

In  order  to  keep  pace  with  advances  made  in  the 
transmission  of  speech  over  longer  distances,  the 
battery-signaling  apparatus  had  to  give  way  to  a 
more  efficient  means  of  signaling  between  distant 
stations.  As  a  result  the  hand-driven  dynamo,  as- 
sociated with  the  proper  signal-receiving  apparatus, 
was   adapted    to    the   needs    of   a    telephone-station 


equipment.  Briefly,  the  signaling  equipment  of  a 
telephone  station  soon  resolved  itself  into  a  stand- 
ard piece  of  telephone  apparatus,  consisting  of  a 
hand-driven  dynamo,  delivering  an  alternating  cur- 
rent, at  an  average  pressure  of  about  60  volts,  and 
a  signal-receiver,  consisting  of  a  pair  of  polarized 
electromagnets,  so  set  in  relation  to  a  movable 
polarized  armature  that  an  attraction  or  repulsion 
exerted  thereon  by  either  of  the  electromagnet  poles 
would  result  in  a  to-and-fro  motion  of  the  armature. 
An   extended  portion   of    the    armature    was    pro- 


FIG.   2.       EVOLUTION  OF  THE  LINE  SIGNAL. 

vided  with  a  hammer-like  arrangement  for  alter- 
nately striking  each  of  the  gongs. 

Though  it  IS  true  that  there  has  been  during  the 
last  year  a  marked  tendency  toward  reverting  to 
the  use  of  a  direct  current  for  signaling  purposes, 
It  can  only  be  applied  with  good  results  to  systems 
wherein  the  calling  stations  are  located  within  per- 
haps a  one  or  two-mile  radius  of  the  central  office; 
moreover,  the  calling  battery  must,  necessarily,  be 
centralized,  wdiich  fact  alone  would  prohibit  sat- 
isfactory service  on  toll-line  systems. 

Among  many,  one  of  the  first  duties  imposed  on 
the  magnet  electro-generator  was  the  signaling  of  a 
large  number  of  bells  located  in  an  equal  number 
of  distant  telephone  stations.  Referring  to  Fig.  3, 
we  have  a  diagram  showing  what  is  known  as  the 
series-connected  telephone  circuit.  The  system  of 
connection  shown  differs  from  a  simple  telephone 
circuit,  in  that  while  any  two  stations  are  in  com- 
munication the  telephone  or  voice  currents  are 
obliged  to  force  their  way  through  the  entire  cir- 
cuit. The  mere  ohmic  resistance  of  a  telephone 
line  does  not  seriously  obstruct  the  passage  of  voice 
currents,  and  were  it  not  from  the  fact  that  all 
circuits  possess  properties  not  wholly  governed  by 
ohmic  resistance,  transcontinental  telephony  would 
long  to  have  been  an  accomplished  fact. 

In  the  system  shown,  it  will  be  observed  that  in 
order  to  complete  the  telephonic  circuit  the  voice 
currents  must  pass  through  the  signal-receiver  of 
every  idle  telephone  station.  Now,  \vhen  it  is  re- 
membered that  the  average  80-ohm  magneto  ringer 
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Fig-  3. 
EVOLUTION  OF  THE  LINE  SIGNAL. 

offers  a  resistance  to  the  voice  currents  equal  to 
a  line  wire  of  about  10  times  the  resistance,  it  can 
be  readily  understood  why  there  is  a  limit  to  the 
number  of  telephone  stations  that  can  be  success- 
fully operated  on  a  circuit,  when  all  signal-receivers 
form  an  obstruction  to  the  passage  of  the  voice 
currents.  In  the  series  telephone  circuit,  however, 
the  magneto-generator  gives  a  fairly  satisfactory 
service,  inasmuch  as  the  limit  of  transmitting  speech 
over  a  given  circuit  is  reached  long  before  the  limit 
of  signaling. 

After  a  few  years  of  experimenting  and  practical 
experience,  telephone  engineers  began  to  realize 
that  in  order  to  make  a  commercial  success  of  inter- 
state toll-line  service,  something  radically  different 
from  the  series-connected  telephone  would  have  to 
be  devised.  As  a  makeshift,  three  wires  were  used; 
one,  employing  the  earth  as  a  return,  was  for 
signaling,  the  other  two  being  for  communi- 
cative service.  The  ihree-wire  system  of  construc- 
tion, though  somewhat  more  expensive,   gave  sat- 
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isfaction,  as  compared  with  the  service  rendered  by 
a  series  system.  However,  it  was  deemed  ad- 
visable to  devise  some  plan  by  wliich  the  two  wires 
alone  could  be  made  to  serve  for  signaling  and  talk- 
ing. 

Time  and  again  ordinary  series  telephones  were 
connected,  one  terminal  to  each  of  the  unbroken  and 
continuous  talking  wires.  While  this  plan  of  connect- 
ing gave  a  fairly  satisfactory  service  for  a  limited 
number  of  instruments,  on  short  lines,  it  was  found 
that  the  magneto-generators  did  not  supply  a  suffi- 
cient quantity  of  current  to  sound  all  of  the  bells  of  the 
remaining  instruments;  and.  again,  on  attempting 
to  make  the  ringers  more  sensitive  by  making  them 
larger,  or,  what  amounted  to  the  same  thing,  putting 
on  more  turns  of  wire,  it  was  found  that  this  made 
matters  worse,  being  due,  of  course,  to  the  fact 
that  the  generators  failed  to  deliver  a  sufficiently 
large  current,  by  reason  of  the  additional  resistance 
introduced  through  making  the  ringer  magnets  of 
a  high  resistance. 

Early  m  1888  John  J.  Carty  of  the  New  York 
Telephone  company  built  instruments  based  on  a 
plan  which  proved  to  be  an  immense  stride  toward 
overcoming  the  previous  difficulties  encountered 
in  employing  a  two-wire  talking  circuit  for  the 
additional  purpose  of  transmitting  signals.  The 
plan,  as  outlined  by  him.  consisted  in  connecting 
the  magneto-bells  across  both  sides  of  the  unbroken 
pair  of  talking  wires.  The  magneto-generator  was 
connected  likewise,  with  the  exception  that  it  was 
normally  left  on  an  open  circuit,  and  only  connected 

»to  the  pair  of  talking  w^rcs  when  it  was  required 
for  the  purpose  of  transmitting  a  signal.  This  plan 
of  construction  apparently  gave  the  best  results, 
though  before  it  had  been  placed  on  a  practical 
basis  of  operation  it  was  found  necessary  to  provide 
against  the  ringer  magnets  short-circuiting  the 
talking  wires,  which  was  done  by  increasing  elTects 
already  observed  in  the  early  series  telephone  cir- 
cuits, where,  as  already  mentioned,  it  was  found 
that  the  ringer  magnets  oiYered  about  10  times  as 
much  resistance  to  the  passage  of  voice  currents 
as  would  be  represented  by  its  ohmic  resistance. 
Carty  exaggerated  this  well-known  phenomenon  by 
increasing  the  length  of  his  ringer  magnets,  as  also 
increasing  the  number  of  turns  of  wire  wound 
thereon.  Continuing  his  experiments.  Carty  ap- 
plied the  ordinary  telephone  generator  to  his  un- 
broken talking  wire,  across  which  a  comparatively 
large  number  of  the  specially  high-wound  magneto- 
bells  had  been  connected.  It  was  then  found  that 
the  generator  was  not  strong  enough  to  deliver 
a  sufficiently  large  current  for  properly  sounding 
every  bell  on  the  circuit.  Applying  the  well-known 
law,  that  if  one  piece  of  apparatus  absorbs  a  certain 
amount  of  energy,  20  such  pieces  of  apparatus  would 
absorb  20  times  the  amount  of  energy,  it  was  found 
:iecessary  to  supply  a  larger  quantity  of  current 
than  could  be  produced  by  an  ordinary  magneto- 
generator,  which  may  have  been  wound  for  de- 
livering current  at  a  pressure  of.  .=ay.  60  volts;  but 
its  internal  resistance  was  about  600  ohms;  there- 
fore, in  order  to  force  a  sufficiently  large  current 
through  each  of  the  ringer  magnets,  it  became 
necessary  to  reduce  the  internal  resistance,  or  to 
increase  the  electromotive  force.  Inasmuch,  how- 
ever, as  a  higher  electromotive  force  could  not  well 
be  supplied.  Carty  discovered  (?)  that  a  reduction  of 
the  internal  resistance  in  the  magneto-generator 
produced  the  desired  results. 

Practically  the  bridging  method  of  connecting 
party-line  telephones  fills  every  requirement.  When 
employed  for  party-line  w^ork  the  numj)er  of  in- 
struments which  may  be  connected  to  one  circuit 
is  governed  only  b)'  the  amount  of  available  cur- 
rent for  transmitting  a  call  signal;  thus,  if  we  have 
a  circuit  of  a  given  length  and  we  have  a  given 
number  of  instruments  connected  in  bridge  or 
parallel,  we  need  only  to  place  the  properly  pro- 
portioned magneto-generator  at  each  station  and 
render  a  satisfactory  service.  For  verv  long-dis- 
tance service,  however,  and  with  high-resistance 
lines  the  problem  of  supplying  suitable  instruments 
becomes  more  difficult,  for  it  will  be  necessarv  to 
maintain  a  comparatively  high  electromotive  force 
in  order  to  supply  the  most  distant  signal-receivers 
with  the  proper  amount  of  current.  Roughly,  tak- 
ing the  i.ooo-ohm  ringer,  a  signal  transmitter  when 
operated  at  anv  station  of  the  circuit  must  generate 
a  sufficiently  high  electromotive  force  for  producing 
at  least  one  A'olt  difference  of  nntential  at  the  most 
distant  signal  station;  thus  it  will  be  understood  that 
in  designing  an  equipment  for  a  given  toll-line 
circuit  the  nroblem  resolves  itself  into  a  question 
of  volts  and  amperes,  or  rather  milliamoeres.  for 
the  amount  of  current  required  to  onerate  a  mag- 
neto-bell wound  with  no  less  than  6  non  turns  of 
wire  around  each  oole-piece  is  exceediuglv  small. 

A    recent    addition    to   the   art   of   manufacturing 
telephones  for  connecting  in  parallel  with  an  elec- 
tric circuit  is  shown  by  Fig.  4.     It  represents  what 
aopears    to    be    an    ordinary    series-connected    tele- 
•  phone,  which,  in  fact,  it  is.  with  the  diiTerence  that 

m-        the  magneto-generator  is  wound  so  as  to  produce 
■  a  large  current  output,  and  the  ringer  magnets  are 

wound  to  a  resistance  of  1.000  ohms.  Leaving 
aside  other  features  and  connecting  the  teleohone 
bv  means  of  the  binding-post  L  and  V.  it  wdl  be 
observed  that  when  the  generator  is  operated,  the 
current  must  flow  through  the  i.ooo-ohm  bell  niag- 
uet  before  it  can  pass  out  through  the  line  binding- 
Dost;  thus,  we  have  produced  an  instrument  simi- 
lar to  the  well-known  tvpe  of  series  wiring,  and  a  very 
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inefficient  type  at  that,  for,  as  has  been  mentioned, 
the  generator  is  wound  for  a  large  output  of  cur- 
rent and  a  comparatively  low  difference  of  potential, 
whereas  the  ringer  magnets  are  wound  to  a  resist- 
ance which  effectually  bars  the  passage  of  all  but 
a  very  small  portion  of  the  current  generated. 
While  receiving  the  signal  at  the  station,  it  will  be 
observed  that  only  the  ringer  magnet  would  be 
in  circuit,  as  the  magneto-generator  is  supplied  with 
means  for  automatically  cutting  itself  out  of  circuit. 
As  it  stands,  this  instrument  would  be  suitable  only 
as  a  signal-receiver  when  used  for  bridging  work. 
However,  referring  again  to  the  diagram,  it 
will  be  observed  that  there  has  been  placed  a  small 
spring  S,  and  a  shunt  coil  A,  one  side  of  the  shunt 
coil  being  connected  to  the  outer  terminal  of  thev 
ringer  magnet,  and,  inasmuch  as  the  inner  terminal 
ot  the  ringer  magnet  is  connected  to  the  magneto- 
generator  frame,  it  is  obvious  that  when  operating 
the  magneto-generator  the  automatic  short-circuit- 
ing shunt  being  broken,  the  current  will  begin  to 
flow  through  the  ringer  magnets;  at  the  same  in- 
stant, however,  the  disk  D,  forming  a  part  of  the 
magneto-generator  frame,  would  make  contact  with 
the  spring  S  and  produce  a  second  path  for  the 
generated  current;  this  path  being,  as  already  de- 
scribed, through  a  very  low-resistance  shunt  coil 
A.  and  out  on  the  line.  It  will  be  observed  that 
with  an  open  circuit  the  high-wound  ringer  would 
not  be  sounded,  nor  would  there  be  any  waste  of 
current.  On  short-circuiting  the  binding-posts  L 
and  L'.  the  generated  current  would  flow  in  par- 
allel through  the  ringer  magnet  R  and  the  shunt 
coil  A  in  proportions  governed  by  their  respective 
resistances.  In  practice  the  shunt  coil  A  might  be 
wound  to  a  resistance  of  75  ohms,  or.  for  the  sake 
of  clearness.  50  ohms.  It  will  be  apparent  that  only 
five  per  cent,  of  the  current  generated  will  pass 
through  the  ringer  magnets  R.  In  other  words, 
no  current  is  wasted  in  sounding  the  local  bell  un- 
necessarily loud,  and  inasmuch  as  the  shunt  coil 
A  consists  of  a  non-inductive  resistance,  it  ofTers 
a  ready  path  for  the  current.  From  a  practical 
standpoint  this  feature  alone  is  especially  desirable, 
for.  as  is  well  known  to  all  telephone  engineers,  one 
of  the  most  obiectionable  features  of  the  Carty  type 
of  bridging  bells  is  that  the  full  electromotive  force 
of  a  generator  is  allowed  to  act  on  the  local  ringer, 
producing  therein  a  polarizing  sticking  or  freezing 
effect,  which  makes  it  difficult  at  times  to  sound  a 
particular  bell  when  the  received  current  is  not  very 
"  strong.  This  freezing  effect  cannot  be  produced 
in  the  new  type  of  telephone,  for  at  no  time  can 
the  full  electromotive  force  of  the  local  generator 
be  made  to  act  on  it.  The  contention  may  be  made 
that  the  station  nearest  to  a  calling  station  can  im- 
press its  full  electromotive  force  on  the  nearest 
magneto-bell,  but,  even  admitting  this,  it  must 
be  remembered  that  when  a  particular  bell  arma- 
ture sticks  or  is  frozen  fast,  so  to  speak,  it  is  again 
depolarized  the  moment  a  local  user  operates  the 
magneto-crenerator  for  the  purpose  of  calling  some 
ofher  station.  This  is  a  feature  not  possessed  by 
ihe  Carty  type  of  wiring,  and  it  is  of  such  imnor- 
tance  in  practical  service  that  it  should  not  be  lightly 
considered. 


know  whether  the  Postoftice  would  erect  an  efficient 
e^cha^gc  to  provide  the  competition  required.  An 
emphatic  negative  was  given  to  the  question  whether, 
in  the  event  of  the  corporation  erecting  an  exchange, 
ihe  Postoftice  would  give  an  extension  of  the  hcense 
beyond  191 1 — the  time  fixed  in  the  Treasury  minute 
lor  the  termination  of  the  license  of  the  National 
Telephone  company — and,  moreover,  no  promise 
could  be  given  as  to  whether  the  Postoffice  would 
purchase  such  an  exchange  at  a  fair  valuation  in 
191 1 ;  the  consideration  of  such  a  point,  it  was  said, 
must  be  left  to  Parliament, 

The  Telephone  Users'  association  of  Norwich  is 
circulating  a  letter  among  other  English  towns,  ask- 
ing for  co-operation  in  securing  legislation  upon  the 
telephone  question.  The  letter  says:  ''It  is  evident 
from  the  fact  that  licenses  have  been  granted  to 
Glasgow  and  Huddersfield  that  the  government  does 
not  intend  to  take  over  the  telephones,  but  to  grant 
licenses  to  municipalities  or  to  companies  under 
their  control,  in  accordance  with  the  terms  of  the 
Treasury  minute  of  May,  1892.  This  will  entail  upon 
every  corporation  anxious  to  have  the  control  of 
the  telephone  exchange  the  trouble  and  inconven- 
ience of  obtaining  a  special  act  of  Parliament  for  its 
own  particular  locality.  What  is  wanted  now  is 
pressure  to  be  brought  upon  the  government  to 
bring  in  a  general  enabling  act,  whereby  municipal- 
ities will  be  able  to  immediately  take  up  the  tele- 
phone business  and  work  it  in  suitable  areas,  the 
extent  of  which  ought  to  be  at  once  under  the  con- 
sideration of  every  municipal  authority.  The  chief 
point  that  requires  the  consideration  of  each  town  is. 
What  extent  of  area  suits  the  surrounding  neighbor- 
hood?" It  is  evident  that  the  promoters  cf  this  move- 
ment are  anticipating  the  action  of  the  government, 
as  licenses  have  not  yet  been  granted  to  Glasgow 
and  Huddersfield.  The  policy  of  the  government 
on  the  telephone  question  has  not  yet  been  defined, 
although  the  postmaster-general  has  signified  his 
wishes  in  the  matter.  It  is  contended  that  a  general 
enabling  act  would  be  harmful,  as  some  towns  might 
be  induced  to  engage  in  the  telephone  business  which 
cannot  possibly  make  it  pay.  If  such  a  movement 
as  that  outlined  in  the  circular  should  gain  head- 
way it  would  greatly  complicate  the  subject  and 
add  many  embarrassments  to  an  already  badly 
mixed  matter. 


Telephony  Abroad. 

The  Oriental  Telephone  and  Electric  company. 
limited,  of  London  has  declared  an  interim  dividend 
of  4d.  per  share,  free  of  income  tax,  payable  to 
shareholders  whose  names  were  on  the  register  on 
October  .16th. 

The  British  postmaster-general  has  informed  the 
Huddersfield  corporation  that  he  will  be  prepared 
to  grant  that  body  a  telephone  license  on  the  nec- 
essary powers  being  granted  it  by  Parliament.  As 
in  the  case  of  other  applicants  for  similar  fran- 
chises, he  declares  that  a  condition  of  the  license 
■will  be  that  it  will  expire  in  1911. 

The  eighth  report  of  the  directors  of  the  Vene- 
zuela Telephone  and  Electrical  Appliances  company 
for  the  year  ended  June  30th  shows  a  profit  of  £9,942 
OS.  8d.,  to  which  is  added  £744  3s.  4d.,  brought  for- 
ward. After  providing  for  interest  on  debentures  and 
dividend  on  preference  shares,  there  remains  ^5-499 
2s.  7d.,  and  the  directors  recommend  a  dividend  at  the 
rate  of  four  per  cent,  per  annum  on  the  ordinary 
shares,  absorbing  £2,800;  that  £1,500  be  written  off; 
that  £500  be  carried  to  reserve,  and  that  £699  2s.  7d. 
be  carried  forward.  The  amount  invested  in  exten- 
sions and  improvements  during  the  year  was  £i,754 
8s.  id.,  against  £8.423  8s.  7d.  for  the  previous  year. 
On  June  30th,  the  number  of  subscribers  was  2,640. 
During  the  year  commerce  in  Venezuela  experienced 
considerable  difficulties,  as  an  outbreak  of  smallpox 
in    some   districts   seriously   affected   business. 

A  unanimous  resolution  has  been  passed  by  the 
Manchester  City  Council  recording  its  opinion  that 
it  is  not  desirable  to  continue  the  present  monopo'y 
01  telephone  service  in  the  hands  of  the  National 
Telephone  company.  The  corporation  regards  com- 
petition as  essential  to  a  cheap  and  efficient  service, 
wliether  secured  from  another  private  company  or 
from  the  Postoffice,  or.  in  the  last  instance,  /rom 
the  corporation  itself  in  the  form  of  a  municipal 
exchange.  A  deputation  from  the  Manchester  cor- 
poration waited  on  the  postmaster-general,  and 
asked  that  official  to  grant  a  license  to  the  New 
Mutual  Teleohone  company.  The  Duke  of  Nor- 
folk replied  that  under  no  circumstances  would  the 
department  grant  a  license  to  the  New  Mutual  com- 
pany, or  to  any  other  nevv  company,  and  he  did  not 


Extensions  and  Improvements. 

An  ordinance  has  been  presented  togrant  theright 
to  W.  B.  Ogden  to  establish  a  telephone  exchange 
in  town  of  Hoquaim,  Wash. 

The  Rock  County  Telephone  company  will  apply 
to  the  City  Council  of  Janesville.  Wis.,  for  a  fran- 
chise to  operate  a  telephone  exchange. 

Arrangements  have  been  completed  for  the  exten- 
sion of  the  telephone  system  from  Pomona,  Cal., 
to  San  Dimas,  La  Verna  and  other  points. 

The  New  V/est minster  and  Burrad  Inlet  Tele- 
])hone  company  has  been  succeeded  by  the  British 
Columbia  Telephone  company.  It  is  the  intention 
to  extend  the  system  wherever  opportunities  offer. 
W^.  H.  Kent  is  construction  superintendent  and 
manager  of  rhe  new  concern,  with  headquarters  at 
Vancouver,  B.  C. 

All  negotiations  have  been  closed  between  the 
Oregon  Telephone  company  and  the  Santiam  Tele- 
phone company  for  the  purchase  of  the  latter's  line, 
which  connects  Salem  with  Turner,  Aumsville,  Sub- 
limity and  Stayton.  The  former  company  expects 
to  have  telephones  in  every  city  in  Oregon  before 
many  months   pass. 

G.  B.  Bush,  master  of  construction  for  the  Sunset 
Telephone  company,  is  examining  the  route  of  the 
line  from  Bandon  to  Gold  Beach,  which  is  to  be 
built  at  once.  Mr.  Bush  states  that  the  company 
will  soon  put  up  a  line  between  Marshfield,  Ore., 
and  Roseburg,  thereby  connecting  Marshfield  with 
Portland  and  San  Francisco. 

The  Isle  of  Wight  Telephone  and  Telegraph  com- 
pany has  been  incorporated  at  Suffolk,  Va..  for  the 
erection  of  a  telephone  line  between  Suffolk  and 
Smithfield,  and  to  connect  with  the  Southern  States 
Telephone  company.  J.  W.  Thomas  of  Smithfield 
is  president:  J.  U.  Burgess  of  Suffolk,  vice-presi- 
dent; J.  W.  HoUiday  of  Smithfield.  secretary  and 
treasurer,  and  W.  N.  McAnge  of  Suffolk,  general 
manager. 

The  Germantown,  Minerva  and  Maysville  Tele- 
phone company  of  Germantown.  Ky.,  has  filed  ar- 
ticles of  incorporation,  the  incorporators  being  J. 
F.  Walton.  S.  D.  Rigdon.  T.  M.  Dora  and  Evan 
Lloyd  of  Germantown.  and  C.  L.  Sallee.  M.  C.  Rus- 
sell, Isaac  Woodward  and  John  C.  Adamson  of 
Mavsville;  president.  J.  F.  Walton:  vice-president. 
C.  L-  Sallee:  secretary  and  treasurer,  Isaac  Wood- 
ward; general  manager.  S.  D.  Rigdon. 

The  Bell  Telephone  company  has  materiallv  im- 
proved its  system  in  and  about  Massillon,  Ohio,  by 
comnleting  a  new  metallic  circuit  connecting  Jus- 
tus. Wilmot.  Milloort,  Beach  City  and  Navarre  with 
the  Massillon  exchange.  Further  extensions  are 
contemplated  which  w'ill  include  New  Lisbon. 
Winesburg.  Bolivpr  and  Zoar.  A  line  has  also 
been  extended  to  Somerdale.  and  eventuallv  Sher- 
ndsville  and  Leesville  will  be  added  to  the  list. 
The  local  manager  has  closed  the  contract  for  the 
construction  of  a  nrivate  line  between  Wooster, 
Orrville  and  Massillon.  and  the  work  of  rebuilding 
toll  lines  between  these  places  has  been  undertaken. 
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New  Lakon  Transformers. 


The  Lakon  company  of  Elkhart,  Ind.,  has  recently 
placed  on  the  market  a  new  line  of  transformers. 
These  transformers  are  of  the  oil  type,  and,  although 
they  may  be  used  without  oil,  the  company  strongly 
advises  the  use  of  oil  in  all  sizes,  as  the  oil  aids  in 
the  dissipation  of  heat  and  prevents  deterioration 
of  insulation  due  to  high  temperatures.  A  pair  of 
strong  and  simple  all-porcelain  fuse  boxes  is  fur- 
nished with  each  transformer. 

The  method  of  hanging  is  extremely  simple.  The 
light  Lakon  hanging  hook  can  be  held  in  position 
and  the  lag  screws  and  bolts  put  in  place  by  one 
man  with  ease,  and  when  the  transformer  is  hoisted 
to  be  hung  upon  the  hook  it  can  be  swung  into  posi- 
tion and  quickly  and  easily  lowered  into  the  hang- 
ing hook. 

A  transformer  having  a  high  full-load  efficiency 
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The  transformers  are  designed  to  withstand  a  very 
high  breakdown  test  between  primary  and  secondary 
and  between  primary  and  core.  While  a  very  high 
insulation  between  primary  and  secondary  is  a  safe- 
guard against  burn-outs  from  lightning,  a  trans- 
former cannot  be  made  in  which  the  insulation  in 
itself  is  enough  to  withstand  the  extremely  high 
potential  of  a  lightning  discharge,  and  the  company 
advocates  a  more  general  use  of  lightning  arresters. 
Metallic  ground  shields  will  be  placed  in  the  trans- 
formers when  specified,  but  the  company  does  not 
advise  the  use  of  them  on  account  of  the  increased 
danger  of  a  puncture  in  tlae  insulation,  due  to  a  light- 
ning discharge.  The  ground  shield,  being  con- 
nected to  earth,  affords  a  free  path  for  lightning. 
*nd  the  manufacturers  believe  that  the  transformer 
is  more  liable  to  be  burned  out  by  lightning  when 
ground  shields  are  attached.  The  ground  shield 
will  prevent  the  lightning  discharge  from  appearing 
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will  not  necessarily  have  a  high  all-day  efficiency, 
and  it  is  the  all-day  efficiency  which  is  im- 
portant. In  order  to  secure  a  high  all-day  effi- 
ciency the  transformers  have  been  designed  for  a 
very  low-core  loss,  and  good  regulation  is  secured 
by  a  symmetrical  arrangement  of  the  windings  and 
a  liberal  use  of  copper.  The  primary  and  secondary 
cables  are  brought  out  on  opposite  sides  of  the  case 
through  heavy  porcelain  bushings,  and  are  firmly 
cemented  into  the  porcelain  so  that  there  will  be  no 
chafing  or  wearing  away  01  the  insulation  where 
the  cables  come  through  the  case. 

The  aging  of  iron  has  been  carefully  investi- 
gated by  this  company  and  it  will  replace  within  two 
years  any  transformer  that  shows  any  marked 
change  in  efficiency  due  to  aging  of  iron. 

In  the  Lakon  transformer  the  coils  are  so  arranged 
that  a  very  large  surface  of  copper  is  exposed  to  the 
oil,  so  that  the  temperature  is  kept  down  to  a  low 
figure. 


on  the  secondary  circuit,  but  it  is  not  a  protection 
to  the  transformer. 

This  company  manufactures  transformers  for  al- 
ternating-current arc  lamps,  step-up  and  step-down 
transformers,  and  transformers  for  special  purposes, 
such  as  electro-cautery,  electro-welding  or  testing. 

Referring  to  the  accompanying    illustration,  Fig. 

1  shows  a  7^4-kilowatt  transformer  complete;   Fig. 

2  represents  the  coils  of  the  same  transformer;  Fig. 
3,  an  interior  view  of  the  Lakon  type;  Fig.  4,  the 
rear  appearance  of  the  case,  showing  hanging  de- 
vice; Fig.  5,  fuse  box,  and  Fig.  6  a  row  of  trans- 
former coils  of  7^,  four,  1V2  and  one-half  kilowatts 
capacity  respectively. 

The  companv  has  published  a  booklet  entitled 
'The  Lakon:  A  Book  for  the  Busy  Man,  on  Alter- 
nating Currents  and  Transformers."  A  unique  fea- 
ture of  this  booklet  is  a  description  of  the  principles 
of  alternating  currents,  with  special  reference  to 
their  application  to  transformers. 
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Snoqualmie  Falls  Transmission. 

The  work  of  installing  the  plant  to  transmit  power 
from  Snoqualmie  Falls  to  the  cities  of  Seattle  and 
Tacoma  is  now  well  advanced  toward  completion, 
although  it  was  considerably  delayed  by  the  failure 
of  the  plan  to  turn  the  stream  through  the  vertical 
shaft  and  tail-race,  at  low  water,  in  order  to  build 
the  dam  across  the  river  expeditiously.  This  plan 
was  briefly  referred  to  in  the  description  of  the  work 
in  the  Western  Klectrician  of  August  20th.  The 
idea  was  to  divert  the  course  of  the  river  through 
the  shaft  and  tunnel  while  the  dam  was  building, 
the  falls  running  dry.  This  was  attempted  at  low 
water,  but  the  shaft  had  not  been  excavated  to  its 
full  size  (eight  by  25  feet)  all  the  way  down,  and, 
despite  the  enormous  head  of  water — 250  feet — it 
became  clogged  by  timbers  and  practically  no  water 
flowed  through  the  tunnel  outlet.  Attempts  were 
made  to  destroy  the  obstruction  by  exploding 
charges  of  dynamite,  but  without  effect.  An  eflforc 
was  made  to  pump  out  the  shaft,  but  that,  too,  was 
abandoned.  Finally,  Mr.  Charles  FI.  Baker,  who  is 
president  of  the  company,  decided  to  use  an  ar- 
tesian-well drill.  This  idea  was  carried  into  effect 
and  was  successful,  an  opening  being  made  for  the 
water,  which  swept  out  through  the  tunnel,  carrying 
every  obstruction  with  it.  But  in  the  meantime  the 
water  in  the  river  had  risen,  so  that  the  original 
]jlan  could  not  be  carried  out.  The  dam  was  par- 
tially built  and  will  be  completed  by  the  use  of  coffer- 
dams. This  mishap  set  the  work  back  three  or  four 
weeks,  but  the  construction  is  being  pushed  with 
vigor.  One  generator  has  been  shipped  frcm  Pitts- 
burg, and  the  work  of  stringing  the  aluminum  wires 
is  under  way.  Much  of  the  steel  pipe  for  the  water 
columns  down  the  shaft  is  on  the  ground,  and,  while 
much  remains  to  be  done,  it  is  expected  that  cur- 
rent will  be  sent  over  the  line  within  two  months. 

The  plant  will  be  a  very  interesting  one  when  com- 
pleted. It  will  electrically  transmit  6.000  horse 
power  to  the  cities  named  over  circuits  of  aluminum 
wire,  the  distance  of  transmission  being  .^o  miles  to 
Seattle  and  about  44  miles  to  Tacoma.  The  power 
generating  plant  will  be  in  a  subterranean  chamber 
at  the  bottom  of  the  shaft  200  feet  long,  50  feet 
wide  and  25  feet  high,  and  250  feet  below  the  sur- 
face of  the  earth  at  the  top  of  the  falls.  The  tunnel 
leading  from  it  is  15  feet  in  diameter  and  660  feet 
long.  There  will  be  four  water-wheels  and  four 
7,500-kilowatt  three-phase  generators.  The  line 
voltage  will  be  about  25,000  volts. 

A  franchise  has  been  secured  by  the  company  to 
use  the  streets  of  Seattle,  but  considerable  opposi- 
tion has  been  encountered  in  Tacoma,  where  the  City 
Council  is  disposed  to  make  very  onerous  condi- 
tions. In  the  latter  city  a  franchise  has  been  offered 
to  Mr.  William  T.  Baker  of  Chicago,  who  is  the 
principal  stockholder  of  the  company,  but  he  has 
not  accepted  it.  After  long  deliberation  the  alder- 
men offered  to  grant  to  Mr.  Baker  permission  to 
erect  poles  and  string  wires  in  the  city  of  Tacoma 
subject  to  the  regulations  and  control  of  the  com- 
missioner of  public  works  and  the  city  council,  the 
city,  however,  reserving  the  right  to  compel  the 
laying  of  wires  in  conduits  at  any  time.  The  po'es 
or  conduits  must  be  of  sufficient  size  to  admit  of 
their  use  by  the  city  free  of  charge  or  by  any  other 
company  to  whom  the  city  might  subsequently  grant 
a  franchise,  at  not  to  exceed  cost.  It  was  also  stipu- 
lated that  such  excess  caoacity  should  not  be  used 
except  as  stated.  The  charges  allowed  under  the 
franchise  should  not  be  greater  in  Tacoma  than  at 
any  other  place  five  miles  distant  from  the  power 
plant.  The  company  would  be  required  to  furnish 
power  to  the  city  at  not  to  exceed  i^A  cents  per 
kilowatt-hour  but  the  city  would  not  be  required  to 
take  it.  The  company,  under  the  franchise,  would 
be  compelled  to  deliver  to  the  city,  on  demand.  3,000 
horse  power  by  August  i,  1S99,  and  5.000  horse 
power  by  August  i,  igoo,  otherwise  forfeiting  the 
franchise.  There  was  also  a  provision  to  prevent 
the  comoany  from  entering  into  competion  with  the 
city  in  the  matter  of  lighting. 

In  refusing  to  accept  this  franchise  Mr.  Baker 
wrote  an  interesting  letter  to  the  mayor  and  alder- 
men, statinsr  very  clearly  his  position  as  an  outside 
investor.  The  letter  is  rather  long,  but  as  the  gen- 
eral features  of  the  relations  of  city  governments  and 
private  investors  are  alike  in  all  cities  the  greater 
part  of  it  is  given: 

When  the  proiect  of  developing  the  water  power  of  Snoqualmie 
Falls  was  brought  to  my  attention  about  a  year  ago.  it  was  repre- 
sented that,  if  I  wouldadvance  the  money  to  make  this  develop- 
ment for  the  benefit  of  Tacoma  and  Seattle,  liberal  franchises 
and  rights  of  wav  wonld  be  granted  in  both  towns  on  any  reason- 
able terms  that  I  might  request.  It  was  suggested  at  the  time 
that  I  begin  the  development  in  good  faith  first,  and  when,  by  the 
investment  of  considerable  monev,  T  had  shown  my  disposition  to 
carry  the  plan  into  effect,  I  should  then  ask  for  franchises  and  the 
same  would  be  promptly  granted.  I  have  from  the  start  been  met 
with  a  general  opposition  in  both  cities,  contrary  to  what  I  had 
been  led  to  expect,  which,  if  I  had  foreseen,  would  certainly  have 
deterred  me  from  investing  a  dollar  in  your  country.  I  was  in- 
formed that  this  project  had  for  several  years  been  the  cherished 
hobby  of  the  Uvo  cities,  and  several  unsuccessful  attempts  had 
been  made  to  promote  it:  that  the  successful  promotion  of  it 
would  be  hailed  as  the  harbinger  of  a  new  era  of  industrial  de- 
velopment in  the  cities.  Thus  assured  of  the  support  and  good- 
will of  ihe  citizens,  without  asking  any  bonus  or  guarantee,  as  is 
usual  witli  enterprises  experimental  in  nature  and  remote  from 
populous  centers.  I  began  a  large  expenditure  of  money  upon  the 
suggestions  offered,  looking  to  the  harnessing  of  a  water  power, 
which  as  yet  I  have  never  seen.  It  has  been  claimed  by  a  promi- 
nent electric  manufacturing  company  that  it  would  prevent  the 
granting  of  franchises  to  nie  in  either  city.  I  looked  upon  this 
as  an  idle  boast,  as  I  could  not  see  how  any  concern  could  have 
any  such  hold  upon  an  independent  community. 

I  have  accepted  in  Seattle  a  franchise,  the  harshest  perhaps 
that  has  ever  been  pranEed  in  any  city  to  an  individual  or  corpo- 
ration, and  this  I  did  because  tny  investment  had  already  piled 
up  too  high  to  recede.  There  is,  however,  no  reason  why  I 
should  accept  even  a  harsher  one   at  your  hands,  and  1  think  I 
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can  show  yon  that  no  business  man  having  a  due  regard  for  the 
safety  of  his  capital  would  care  to  invest  any  mone);  under  the 
franchise  that  you  offer,  when  there  are  opportunities  for  safe 
and  profitable  investment  near  at  home. 

I  respectfully  call  your  attention  to  the  following  exceptions 
which  I  take  to  the  ordinance: 

Sec.  5.  Here  you  state  that  the  reservation  of  additional  space 
on  the  pole  lines  and  conduits  may  be  use<I  by  the  city  for  any 
purpose,  free  of  charRe.  This  is  erninentiy  unjust  and  contrary 
to  public  policy  for  a  competitor  of  mine  to  use  my  own  property 
without  paying  for  it  in  order  to  compete  with  me  in  the  same 
business.  It  would  be  proper  for  the  city  to  have  the  use  of  my 
pole  lines  for  municipal  purposes;  that  is,  for  lighting  the  streets 
and  public  buildings. 

Sec.  10.  It  is  stated  that  the  rates  to  be  charged  for  power  shall 
be  no  greater  than  m.iy  be  cha.ged  al  a  point  live  miles  or  more 
from  the  generating  station.  Tliis  is  eminently  unjust.  Power 
at  five  mites  distance  can  be  produced  without  the  intervention 
of  step-up  and  step  down  transformers  and   with   comparatively 
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little  investment  in  pole  lines,  in  addition  to  which,  however, 
the  loss  by  transmission  will  be  only  one-ninth  of  what  it  is  to 
your  city,  and  yet  you  ask  that  the  charge  to  your  city  be  made 
the  same,  and  I  frankly  tell  you  this  is  impracticable. 

If  the  idea  is  to  compel  the  same  basis  of  charges  in  Tacoma 
as  will  be  inaugurated  in  Seattle  I  could  accept  the  condition, 
although  even  under  that  condition  it  would  not  be  profitable  as 
business  in  Seattle,  on  account  of  the  greater  distance  and  the 
tax  you  impose  upon  the  product.  It  is  also  stated  that  I  shall 
be  required  to  furnish  your  city  power  for  any  purpose  at  i'^  cents 
per  kilowatt-hour.  There  is,  however,  no  reference  to  the 
amount  of  power  the  city  will  consume  during  twenty-four 
hours.  I  am  informed  in  this  connection  that  although  the 
maximum  load  is  large,  the  average  load  is  smaller  than  in  most 
plants.  It  is  stated  that  the  load  factor  is  as  low  as  15  per  cent, 
which,  if  true,  would  mean  a  considerable  loss  tome  in  addi- 
tion to  the  other  penalties  imposed.  Without  an  agreed  load 
factor,  therefore,  of  say  40  per  cent,  this  clause  would  condemn 
it. 

It  is  also  required  that  3.000  horse  power  shall  be  available  in 
Tacoma,  under  this  grant,  August  i,  1S99  I  could  not  be  bound 
to  this  limited  time,  as  the  raiuy  season  is  near  at  hand  and  con- 
struction will,  in  consequence,  soon  have  to  be  abandoned  until 
dry  weather  again.     The  date  should  be  December  i,   1S99. 

Sec  ir.  Here  you  reserve  the  right  to  acquire  by  condemna- 
tion the  rights  under  this  franchise  and  the  property  and  business 
that  my  investment  in  your  city  may  have  led  me  to  acquire,  and 
this  in  three  years"  time.  I  have  had  no  thought  of  making  this 
investment  for  the  purpose  of  selling  it.  I  am  not  looking  for  a 
short-time  investment,  but  am  looking  for  a  permanent  invest- 
ment with  reasonably  sure  returns. 

1  could  not,  therefore,  ag'ree  to  make  this  investment  in  your 
city  with  the  right  of  the  city  reserved  to  take  it  from  me  at  any 
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time,  and  particularly  at  a  price  to  be  determined  by  arbitra- 
tion. 

Sec.  15.  This  article  proposes  a  system  of  taxation  upon  the 
receipts  of  the  company.  The  ordinance  requires  that  I  shall 
furnfsh  power  in  Tacoma  at  the  same  rate  as  in  Seattle,  although 
I  go  fourteen  miles  further  to  do  so  and  thereby  lose  seven  and 
one-half  per  cent  of  my  power  in  accomplishing  it.  The  first 
five  years  you  propose  to  tax  me  one  per  cent  as  against  nothing 
for  the  first  six  years  in  Seattle. 

I  do  not  take  exception  to  this,  as  I  am  advised  that  it  is  a 
charter  requirement.  At  the  end  of  six  years  the  tax  in  Seattle 
is  made  one  per  cent  for  eighteen  years,  and  at  the  end  of  that 
time  may  be  increased  or  reduced  or  abolished  ;  whereas,  you 
begin  to  tax  me  two  per  cent  in  five,  years  and  increase  it  up  to 
five  and  even  more  with  the  increase  of  business.  I  am  not 
aware  that  there  will  be  margin  enough  in  the  business  to  war- 
rant my  going  after  it  with  this  penalty  attached. 

The  aldermen  refused  to  modify  the  ordinance  to 
accord  with  Mr.  Baker's  views,  and  the  franchise 
question  is  still  unsettled. 


Power-circuit  Enclosed  Arc  Lamp. 

Following  next  in  the  line  of  enclosed  arc  lamps 
dfvclopcd  by  the  Guneral  Electric  company,  a  sub- 
stantial, simple  and  efficient  power-circuit  lamp  has 
been  perfected  for  use — two  in  series— on  220-vQlt 
circuits,  or  five  in  series  on  5CO-volt  circuits.  In  out- 
ward appearance  it  resembles  the  alternating  and 
direct-current  carbon-fed,  enclosed  arc  lamps  of  the 
same  company,  and  is  manufactured  in  both  single 
and  double-globe  types. 

To  conform  to  insurance  regulations  covering 
the  use  of  arc  lamps  on  high-voltage  circuits,  a  safe, 
positive  and  reliable  cut-out  is  incorporated  in  the 
lamp,  together  with  an  extra  set  of  resistance  coils. 
Should  the  carbons  stick  or  the  lamp  for  any  rea- 
son fail  to  operate,  the  cut-out  sends  the  current 
through  these  subsidiary  resistance  coils  instead  of 
through  (he  carbons,  without  detriment  to  the  lamp. 
The  efficiency  of  this  cut-out  has  been  demonstrated 
by  cutting  out  lamps  in  circuit  and  allowing  them 
(o  remain  cut  out  for  several  consecutive  hours, 
without  resultant  injury  either  to  coils  or  lamp. 

The  mechanism  is  simple  and  made  up  of  but  few 
parts. '  The  carbon  is  fed  by  a  double-cam  clutch, 
smooth  and  positive  in  action.  An  adjustable  re- 
sistance in  the  upper  part  of  the  lamp  allows  it  lo 
be  emploved  two  in  series  on  circuits  of  200  to  240 
volts,  or  five  in  serieson  circuits  of  =^00  to  600  volts. 
With  one  12-inch  positive  and  one  5%-inch  negative 
carbons,  it  burns  with  one  trimming  for  from  no 
to  150  hours,  and  after  the  run  the  remainder  of  ihe 
positive  carbon  can  be  used  in  the  lower  carbon 
for  a  second  run  of  equal  duration.  The  current 
required  is  five  amperes. 

The  lamp  is  furnished  with  the  globe-lowerine 
Hevice.  which  has  been  fitted  to  over  ^o.oco  General 
Electric  enclosed  arc  lamps,  and  which  permits  the 
globe  to  be  lowered  gently  by  merely  turning  a 
milled  thumb-screw  at  the  side  of  the  casing.  The 
globe  holder  Is  locked  automatically  by  a  single 
upward  movement  of  the  globe  holder.  Power-cir- 
cuit lamns  are  furnished  in  weatherproof,  black  or 
brass  casings.  The  cut  shows  the  weather-proof  cas- 
ing:-   


Electric  Toy  Engine. 

The  electric  toy  engine  shown  in  the  cut  is  made 
by  M.  Davis  &  Sons  of  Salem,  Ohio.  It  is  attract- 
ive, double-acting,  and 
has  an  ingenious  parallel 
motion  for  controlling 
the  piston  movement.  It 
is  intended  to  be  run  on 
current  supplied  by  any 
kind  of  battery  or  on 
electric-lighting  circuits 
by  placing  a  lamp  in 
series  with  it.  It  is 
neatly   boxed,    and    con- 
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tains  directions   for  operation. 


New  Gordon  Transmitter  Arm. 

The  cut  herewith  shows  a  novel  and  very  simple 
long-distance  telephone  transmitter  arm  recently  in- 
vented, patented  and  now  being  manufactured  by 
A.  Y.  Gordon,  general  manager  of  the  Farmers' 
Telephone  company  of  Massilion.  Ohio. 

The  picture  shows  in  itself  the  most  valuable  points 
in  this  transmitter  arm.  It  is  what  might  be  called 
"universally  adjustable,"  in  that  the  arm  can  be 
raised,  lowered  or  swung  laterally  instantly  to  suit 
the  user.  But  its  most  valuable  feature  and  the  one 
that  commends  the  arm  to  the  general  telephone 
trade  Is  due  to  the  fact  that  no  matter  what  may  be 
the  position  of  the  arm  proper  the  transmitter  Itself, 
owing  to  the  weighted  and  counter-balancing  handle 
(shown  in  the  cut),  always  remains  in  an  upright 
position  ready  for  service. 


La  Roche  Circuit  Breaker. 

The  cut  presented  herewith  Illustrates  a  new  type 
of  single-pole  circuit  breaker  manufactured  by  F.  A. 
La  Roche  &  Co.,  New  York  city. 

This  circuit  breaker  is  also  made  with  over  and 
under-load  attachments  for  motor  work. 

It  is  especially  adapted  for  high  voltages  ranging 
in  the  neighborhood  of  2,000  volts,  and  is  guaran- 
teed to  break  2,000  volts  successfully  without  arcing 
at  the  clips.  ~"^' 

This  feature  is  accomplished  by  the  method  In 
which  the  carbons  are  attached  to  the  breaker.  It 
will  be  noticed  that  the  carbons  are  parallel  to  the 
clips,  and  as  the  breaker  opens  the  carbon  attached 
to  the  blades  opens  with  a  cam  motion,  which  keeps 
a  rubbing  contact  on  the  stationary  carbon  until 
the  blades  themselves  are  well  out  of  the  clips  and 
at  a  safe  distance;  then  the  circuit  is  finally  broken 
through  the  carbons  and  below  the  clips,  so  that 
no  burning  of  the  clips  or  blades  can  possibly  take 
place. 

The  blades  are  of  the  wedge  type  and  close  into 
V-shaped  clips.  These  are  laminated  and  flexible  to 
an  extent  so  that  they  adapt  themselves  to  the  shape 
of  the  blades,  and  an  absolutely  tight  contact  is 
thereby  formed. 

The  latch  and  trigger  are  made  of  case-hardened 
steel  and  are  of  the  compound-lever  type,  so  con- 
structed as  to  permit  of  a  very  weak  solenoid  being 
used,  as  the  force  of  the  blow  required  to  operate 
the  breaker  will  be  very  small.  This  method  of 
construction  Is  new  in  this  style  of  instrument. 

The  hinge-posts  and  blade-arms  do  not  carry  any 


current,  and  it  will  be  noticed  by  referring  to  the 
cut  that  there  are  two  phosphor-bronze  springs 
in  each  hinge.  These  spnngs  are  quite  weak  and 
only  sufiicicntly  strong  to  give  the  switch  a 
sharp  and  quick  break.  Owing  to  the  peculiarly 
shaped  blades  and  clips,  it  is  an  absolute  impossibil- 
ity for  the  circuit  breaker  lo  stick,  and  the  con- 
struction of  the  clips  lends  to  throw  ihe  blades  out  of 
their  own  account.  This  breaker  would  really  op- 
erate without  these  springs  in  the  hinge,  ihc  springs 
being  there  only  to  assist  in  quickening  the  motion. 

On  the  bottom  of  the  lever  arms  are  two  projec- 
tions which  are  parts  of  the  blades'  frame,  and  come 
in  contact  with  a  buffer,  so  that  when  the  breaker 
is  opened  and  performing  its  function,  the  blow  on 
the  hinge-post  is  reduced  to  a  minimum. 

Underneath  the  solenoid  is  a  copper  tube  upon 
which  is  marked  the  calibration  in  amperes  and 
fractions  thereof.  Upon  the  end  of  this  tube  is  a 
miiled-head  screw  and  nut,  which  admits  of  ad- 
justing the  circuit  breaker  to  open  at  any  desired 
point  within  its  guaranteed  high  and  low-ampere 
latings. 

The  instruments  are  mounted  on  white  marble  or 
iiiarbleized  slate  bases,  as  may  be  desired,  and  require 
no  remounting,  as  each  breaker  is  provided  with 
binding-posts.  They  will  operate  in  a  box  or  panel 
board,  requiring  only  five  inches  depth,  and  it  is 
simply  necessary  to  run  a  wire  to  the  binding-post 
wilhout  any  other  (connections  or  mounting. 

Special    care    is   taken    to    calibrate  these    instru- 
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ments,  and  they  are  said  to  be  as  reliable  as  any 
standard  amperemeter  and  are  made  in  sizes  from 

15  amperes  up  to  500  amperes. 


Ijisulating    Substances   from    Fish    Oil. 

The  utilization  of  fish  refuse  for  the  extract  of  oil 
has  never  been  successful  in  France,  but  in  Eng- 
land not  only  has  oil  been  successfully  recovered 
from  such  remains,  but  a  heavy  oil  rich  in  Insulat- 
ing qualities,  has  been  extracted  from  fish  guano. 
This  oil  costs  next  to  nothing,  and  has  a  consider- 
able commercial  value.  It  Is  available  for  all  elec- 
trical purposes,  and  may  be  converted  by  pressure 
into  slabs  for  dynamos,  transformers,  switchboards. 
It  has  been  made  into  pulleys,  wagon  wheels,  rail- 
road ties  and  coach  bodies.  Objects  of  art  have 
been  manufactured  from  It,  which  neither  tempera- 
ture nor  humidity  affected. 

Fibrous  manufactures  impregnated  with  this 
heavy  fish  oil  and  treated  similarly  to  the  same  kind 
of  Insulating  materials,  are  said  to  be  superior  to 
vulcanized  fiber,  and  may  be  substituted  for  hard 
rubber.  The  oil  costs  about  600  francs  per  ton,  and 
sells  at  3,500  francs. 

For  several  months,  savs  Andreoli,  in  I'Elec- 
tricien,  we  have  ozonized  fish  oils,  which  were  much 
improved  In  color,  fluidity  and  odor.  Ozone  may 
be  made  to  change  these  oils  to  a  condition  border- 
ing on  seml-solldlfication.  Much,  it  would  seem.  Is 
possible  in  that  direction.  There  are  several  meth- 
ods of  manufacturing  substitutes  for  caou'^chouc 
3nd  ebonite  from  siccative  oils,  and  fish  oils,  after 
having  been  thickened  by  ozone.  In  the  hands  of 
specialists,  may  enjoy  an  important  role  In  the  In- 
sulating industries  where  durability,  impermeability 
and  resistance  to  high  electrical  tensions  are  pre- 
requisites. 
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Electrical  Invention. 

\  paper  was  read  recently  before  the  electrical 
section  oi  tlie  Franklin  Institute,  on  ■'The  Status 
of  Electrical  Invention,"  by  William  A.  Rosenbaura 
of  \'ew  York.  The  speaker  adopted  the  technical 
n-eaning  of  Uie  word  -'invention"  instead  oi  the  pop- 
ular acceptation  oi  the  term.  Each  ot  the  mam 
branches  of  the  science  of  electricity  was  taken  up 
in  turn  and  the  inventions  which  have  been  respon- 
sible for.  or  have  directed  the  lines  01,  its  develop- 
ment were  considered.  Thus,  in  the  building  up 
of  a  branch  oi  the  art,  certain  inventions  appear 
from  time  to  time,  from  which  spring  new  lines  01 
development  or  improvement,  and  these,  which  the 
speaker  termed  the  "milestones  m  the  progress  01 
invention,"  were  briefly  described  and  their  proper 
places  in  the  art  located.  . 

In  telegraphy  special  mention  was  made  ot  the 
needle  telegraph,  the  Horse  key.  relay  sounder  and 
!-e<'ister  the  repeater,  the  duplex,  quadruplex,  the 
dvnanio  quadruplex-key  system,  the  multiplex,  the 
wTitin<'  and  printing  telegraph,  telegraphing  trom 
moving  trains,  the  submarine  telegraph,  the  syn- 
chronograph  and  the  wireless  telegraph. 

In  telephonv  the  inventions  mentioned  were  the 
receiver  the  microphone  transmitter,  the  indue  ion 
coil  the  magneto  call,  the  automatic  switch,  the 
switchboards  and  the  repeater,  the  last  noted  as  a 
device  to  which  considerable  attention  has  been 
o-iven  bv  inventors,  without  achieving  success. 
"^  After  brief  mention  of  the  work  of  early  investi- 
gators in  the  field  of  arc  lighting,  the  list  of  leading 
inventions  was  given,  containing  the  shunt  circuit 
and  the  differential  lamp,  the  clutch,  the  double-car- 
bon lamp  the  enclosed  arc  lamp  and  the  focusing 
lamp  In  incandescent  lighting  the  sceaker  as- 
serted that  the  art  was  substantially  perlected  with 
the  discovery  of  the  first  commercial  lamp  and  the 
•three-wire"' svstem  of  distribution,  both  the  w-ork 
of  Mr.  Edison.  Other  electric-lighting  inventions 
which  received  attention  were  the  vacuum-tube  sys- 
tem and  the  X-rays.  , 

In  the  development  of  the  dynamo,  taraday  s 
machine  came  first:  then  followed  a  machine  giving 
alternatins  currents,  then  the  commutator,  the  self- 
excitmg  machine,  the  laminated  armature,  the  ma- 
chine without  moving  wire,  the  shuttle  armature, 
the  shunt-wound  machine,  the  Paccinotti  ring,  the 
Gramme  ring  and  compound  winding.  Under  the 
head  of  electric  motors,  the  polyphase  motor  was 
especially  mentioned. 

Under  chemical  generation  and  storage  of  elec- 
trical cnerg}-.  types  of  primary  and .  secondary  bat- 
teries were  described. 

The  electric  railway  made  its  first  aopearance  n 
1837.  in  the  shace  of  a  model  bu'lt  by  a  Green  Moun- 
tain blacksmith  bv  the  name  of  Thomas  Davenpo-t. 
The  leading  inventions  were  the  connecting  of  the 
motor  on  the  vehicle  with  a  stationary-  dynamo,  the 
overhead  wire  and  trolley,  the  sub-trolley  and  plow, 
the  controller,  the  carbon  brush  for  the  motor,  the 
hinged  and  spring-mounted  motor  and  the  slow- 
speed  motor.  ^^    . 

The  paper  closed  with  the  prophecy  that  wire- 
less" telesraphv  now  being  a  fact,  we  shall,  ere  long, 
be  able  to  telephone  without  wires,  have  electric 
lights  without  wires,  ride  in  electric  cars  prope'leJ 
by  electricity  delivered  thereto  from  a  stationary 
dvnamo  without  connecting  wires,  and  transmit 
electric  power,  in  general,  without  w-ires.  As  to  the 
last,  the  fact  was  noted  that  Tesla  has  very  recently 
accomplished  the  transmission  of  current  on  a  large 
scale  through  the  rarefied  regions  of  the  atmosphere. 


Electrical  Development  in   Jackson, 
Miss. 

Jackson,  Miss.,  has  suftered  from  the  yellow-fever 
scare.  The  correspondent  of  the  New  Orleans 
Picavune  at  that  place  says  that  "the  worst  blow 
Mississippi  has  been  struck  has  been  by  its  own 
people,"  meaning  tliat  great  injury  was  done  to 
the  state  by  the  unwarranted  exodus  to  Chicago. 
However,  electrical  improvements  of  importance 
are  promised  in  Jackson.  The  following  account  was 
written  from  Chicago  by  Mr.  Edgar  S.  Wilson, 
the  correspondent  in  question: 

"It  will  be  gratifying  news  to  the  people  of  the 
state,  and  esp'ecially  to  the  people  of  the  capital 
city,  to  know  that  Jackson  will,  just  as  soon  as  the 
quarantine  turns  her  loose,  have  a  first-class  elec- 
tric street  railway  and  an  electric-light  plant.  The 
Jackson  Electric  Railway  and  Power  company. 
which  was  granted  the  franchise  for  these  enter- 
prises, only  awaits  a  telegram  from  Mayor  \\  barton, 
telling  the  officers  of  the  company  to  'come  on,' 
for  work  to  begin.  In  fact,  its  officers  are  growing 
impatient:  they  want  to  begin  work  and  would  not 
wait  for  the  raising  of  the  quarantine  if  they  could 
only  get  through  the  state  with  their  men  and  ma- 
chinery to  Jackson.  This  company  will  spend 
$125,000  in  the  capital  citj'  within  the  next  90  days, 
and  Jackson  will  no  longer  be  a  horse-car  and  moon- 
light-scheduled city.  It  will  have  a  modern  electric 
railway,  and  with  12  cars,  six  open  and  six  closed. 
■  and  an- electric-light  plant  which  will,  light  the  city 
from  dark  until  daylight  and  furnish  illumination 
for  homes  and  business  houses,  as  well  as  power  for 
electric  fans.  And  the  machinery-  has  been  pur- 
chased: the  old  gas-plant  in  Jackson  has  also  been 
bought  by  the  new  company,  and  this  has  been  done, 
in  fact,  since  the  quarantine  and  the  announcement 
of  the  fever,  showing  that  Memphis  capitalists  have 
S125.000  worth   of  faith  in  Jackson   the   first  dash 
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out  of  the  box.  The  old  piant,  also  purchased  by 
tlie  new  company,  is  not  to  be  used  by  the  new 
company,  but  a  new  electric-light  plant,  modern 
and  up  to  date,  is  to  take  its  place.  In  fact,  all  the 
machinery  for  the  electric  road  and  the  new  electric- 
light  plant  has  been  purchased  and  will  be  on  the 
ground  just  as  soon  as  King  Quarantine  will  allow 
communication  to  open  up." 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  November  14. — The  practical  consoli- 
dation of  all  the  electric-llghiing  interess  in  Brook- 
lyn was  carried  into  effect  to-day,  when  the  Kings 
Count>^  Electric  Light  and  Power  company  took 
possession  of  the  property'  of  the  Edison  Electric 
Illuminating  company'.  The  financial  end  of  the 
consolidation  was  effected  several  weeks  ago,  a::d 
Kings  County  Electric  bends  were  transferred  for 
Edison  stock  last  month.  The  Edison  company 
will  not  abandon  its  organization,  but  will  maintain 
it  to  look  after  the  interests  of  its  stockholde-s  and 
to  see  that  all  obligations  to  it  are  observed.  The 
management  of  affairs  will  be  entire'y  in  the  hand^ 
of  the  controlling  Company,  however.  The  board 
of  directors  of  the  Edison  company  met  last  week 
and  elected  a  new'  board,  as  well  as  new  officers, 
Bernard  F.  Gallagher  was  elected  president  in  the 
place  of  Ethan  Allen  Dct>-,  and  Henry  Seibert  vice- 
president  in  the  place  of  Edwin  Packard.  The  new 
directors  are  Messrs.  Gallagher  and  Se'brrt.  Jame:> 
N.  Wallace.  Daniel  J.  Creem,  Gecrge  A.  Price.  A. 
W.  Dater.  Thomas  E.  Murray.  W.  F.  Sheehan,  John 
G.  Jenkins.  Nicholas  F.  Brady.  Horace  C.  Du  Val, 
Royal  C.  Peabody  and  J.  D.  Fairchild.  It  is  un- 
derstood that  the  Kings  County-  company  will  make 
some  radical  changes  in  the  general  management 
of  the  electrical  affairs  which  it  controls.  Through 
the  discontinuance  of  unnecessary  power  plants 
the  management  hopes  to  save  $2coxoo  over  what 
it  formerly  .cost  to  run  the  two  companies.  Mr. 
Gallagher  is  a  well-known  Eastern  District  busings; 
man.     He  was   at   one  time   fire   commissioner. 

Curiositj^  is  still  excited  by  the  mysterious  New" 
York  Gas  and  Electric  Light,  Heat  and  Power 
company,  lately  incorporated  wiih  $25  oco  000  capi- 
tal stock.  The  plans  of  the  new-  company  and 
the  names  of  the  m.en  controlling  it  are  not 
publicly  known,  and  our  newspapers  abound 
in  rumors  of  great  deals  impending.  A  late  stor>- 
is  that  the  new^  company  has  purchased  a  control- 
ling interest  in  the  stock  cf  the  Consolida'^ed  Tele- 
graph and  Electrical  Subway  ccmoany.  The  letter 
compan}-  leases  the  Empire  Cit\-  S>ibway  conr^any. 
the  two  haWng  long  been  operated  In  common;  but 
it  is  now-  reported  that  the}-  will  in  future  be  oper- 
ated separately,  the  ccnsolidaed  company  retaining 
control  of  the  high-tension  conduits  used  by  the 
electric-light  and  power  companies,  and  the  Em- 
pire Citj'  compan}^  operating  the  low^-tension  con- 
duits, in  which  the  telephone  companies'  wires  are 
laid.  Capitalists  believed  to  be  interested  in  the 
New  York  Gas  and  Electric  Light.  Heat  and  Power 
company,  however,  deny  that  they  are  connected 
with  either  of  the  subway  companies.  "It  is  still 
the  general  belief."  says  the  Tribune,  "that  the 
new  corporation  has  been  formed  primarily  with 
the  object  of  consolidating  the  electric-light  com- 
panies of  the  present  city  of  New  York,  and  that 
its  first  acquisition  will  be  the  Kings  Count}'  E'ec- 
tric  Light  and  Power  company,  which  now-  con- 
trols practically  the  entire  electric-lightirg  business 
of  Brooklyn.  It  is  also  expected  that  this  purchase 
will  soon  be  follow-ed  by  the  taking  over  of  electric- 
light  companies  in  other  boroughs.  There  is  no 
indication  as  yet  of  an  intention  on  the  part  of  the 
New  York  Gas  and  Electric  Light,  Heat  and  Power 
company  to  absorb  any  of  the  gas  companies.'* 

The  Woman's  Health  Protective  association  of 
Brook^-n  has  formallj'"  protested  against  the  side- 
door  street-rail waj'  cars.  Complaint  was  made  that 
passengers  had  to  serve  as  conductors  and  open 
and  shut  the  doors.  Instances  were  cited  of  the 
impossibility  of  standing  in  the  car  and  holding 
on  to  straps  "only  intended  for  giants,"'  and  of  tlie 
number  of  w-renches  received  in  wrist  and  knee 
while  w^restling  with  all  these  inconveniences.  A 
long  list  of  colds  and  several  cases  of  pneumonia 
and  serious  accidents  were  given  as  a  part  of  the  list 
cf  grievances. 

Work  has  been  begun  on  the  large  pow-er  house 
for  the  Queens  Electric  Light  and  Power  compam- 
at  Far  Rockaway  on  property  located  at  Carlton 
and  Clinton  avenues.  The  company  has  franchises 
for  operating  street  raiircads  on  the  Rockaway  pen- 
insula, from  Inwood  to  Rockaway  Park.  These 
lines,  it  is  said,  will  be  operated  in  connection  with 
the  Long  Island  railroad,  carrving  the  residents  of 
the  Rockaway  peninsula  to  one  cr  two  main  stops, 
where  connection  will  be  made  with  fast  express 
trains. 

One  effect  of  the  changing  conditions  of  street- 
railway  traffic  in  this  borough  is  shown  by  the 
atmual  report  of  the  Manhattan  Raihvay  company'. 
For  the  year  ended  September  30th  there  was  a  de- 
crease of  passengers  carried,  as  com.pared  with  the 
previous  year,  of  3.456.2S5.  the  figures  being  179.- 
72S.s$6  and  183,184,641.  The  annual  meeting  of  the 
company  was  held  on  Wednesday  last.  There  w^as 
no  change  in  the  director}-.  The  net  earnings  of 
the  year  were  S3,i37.784-  "which  is  a  decrease  of 
S93.916   from     last   year.     However,   the    dividends 
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were  reduced  S150.OCO,  sd  that  $56,084  was  added  to 
the  surplus,   which  now-   stands  at  $4,401,207. 

The  Middletown-Goshen  Traction  company,  which 
iiad  its  office  in  this  city,  has  passed  into  the  hands 
of  a  receiver.  Mr.  W.  B.  Royce  of  Middletown, 
N,  \ .  The  directors  applied  for  a  voluntary  dis- 
solution on  the  ground  cf  insolvency.  It  was  said 
that  the  company  was  unable  to  meet  its  fixed 
charges  for  interest  on  bonds,  that  there  was  no 
prospect  for  better  business,  that  the  stockholders 
are  unwilling  to  increase  the  capital  stock  or  ad- 
vance money  to  the  compan}^  that  there  is  a  judg- 
ment pending  against  the  company  for  $3. 300  in 
favor  of  the  city  of  Middletown  which  cannot  be 
paid,  and  that  there  are  other  debts  which  cannot 
be  met.  The  gross  earning  capacity  is  $500  a  week. 
The  assets  consist  cf  real  estate,  plant  and  equip- 
ment, valued  at  S201.275,  all  cf  which  is  covered  bv 
mortgages  for  $275  oco.  The  floating  debt  cut?ide 
cf  mortgages  is  $8,516.  of  which  $654  is  for  waeres 
tc.  employes.  The  capital  s'ock  is  $4co.coo.  of  which 
$27^,000  has  been  issued. 

The  Scc'ety  of  Naval  Architects  and  Marine  Engi- 
neers held  its  sixth  general  meeting  last  week  at 
ihe  rooms  of  the  American  Society  cf  Mechanical 
Engineers.  Clement  A.  Gri^com  presided.  The 
sessions  were  well  attended.  One  cf  the  racers  was 
•-■n  "An  Electrically  Operated  150-ton  Revolving 
Derrick."  bv  Vv'alter  A.  Post.  Among  those  pres- 
ent we'-e  Chief  Constructor  Philip  Hichhcn.  JJ. 
S.  N.^  Constructors  F,  T.  Bowles.  J.  J.  Woodward 
apd  H.  C-  Smith,  Commander  Jacob  AY.  Miller. 
Lieutenant  W.  P  .White  and  other  naval  officers 
and  Lewis  Nixon.  M.  S. 


PERSONAL. 


Mr.  Edison  denie=  the  trulh  of  the  report  from 
St.  Petersburg  tliat  he  is  about  to  visit  that  city. 

Professor  D.  C.  Jackson  of  the  University  of  Wis- 
consin was  in  Chicago  last  Saturday'.  He  is  an 
enthusiastic  admirer  of  the  Wisconsin  football  ag- 
gregation and  still  believes  in  them,  despite  their 
defeat  in  Chicago. 

The  marriage  of  Mr.  Frank  Nichols  Phillips,  sec- 
ond son  of  Eugene  F.  Phillips  and  president  cf 
the  American  Electrical  Works  of  Providence,  to 
Miss  Edith  Remington  Peck,  is  announced.  Mr. 
Phillips  is  receiving  cordial  congratulations  from 
a  very  large  circle   of  friends. 

Edwin  A.  Kimball,  an  inventor  and  mechanical  ex- 
pert and  formerly  superintendent  cf  ihe  mechanical 
department  of  the  L'niversitj-  cf  Illinois,  died  on  No- 
vember i-ith  in  Chicago.  Mr.  Kimball  was  born  in 
1834  in  Orange.  N.  H.  He  removed  to  Danville, 
III.,  in  1S73.  and  became  an  instructor  in  the  me- 
chanical department  of  the  University,-  cf  Illinois, 
where  he  remained  for  12  yea-s.  Durirg  the  last  two 
years  of  his  life  he  was  connected  with  the  Western 
Electric  company. 


ELECTRIC  LIGHTING. 

The  City  Council  of  Hagerstown,  Md..  has  taken 
the  initial  steos  to  establish  a  sewerage  system  and 
an  electric-light  plant.  The  electric  plant  will  prob- 
ably cost  ?6o.ooo. 

H.  V.  Gates  has  submitted  a  proposition  toJ.he 
council  of  La  Grande.  Ore.,  for  putting  in  a  system 
of  waterworks.  His  plan  is  to  bring  sufficient  .'sup- 
ply of  water  to  furnish  power  to  operate  an  electric- 
light  plant,  as  well  as  a  supply  for  fire  protection. 

A  non-electrical  contemporar}'^  points  out  that  the 
Supreme  Court  explosion  at  Washington,  which 
destroyed  valuable  archives  that  cannot  be  replaced, 
ought  to  admonish  the  judges  that  they  have  been 
entirely  too  slo\v  in  not  lighting  their  subterranean 
apartments  with  electricitv'^  instead  of  gas. 

Within  another  year  Quebec,  it  is  said,  will  be  one 
of  the  best  lighted  cities  in  the  T.vorld.  It  will  have 
no  less  than  three  companies  converging  water 
powers  in  its  vicinity  into  electricity.  There  will  be 
the  present  Montmorency  Falls  compan^^  the  Chau- 
diere  company,  now  in  course  of  formation,  ard  the 
Jacques  Cartier  Water  Power  company,  whijrh  has 
alread}^  commenced  to  build  at  the  falls  of  the 
Jacques  Cartier  River  in  Va!ca-t"er,  some  18  miles 
from  the  cit}^  of  Q.uebec. 

Barrie.  Ont..  is  determined  to  have  cheap  electric 
light,  and  will  establish  a  plant  of  its  own.  unless 
the  existing  company  sells  out  to  th^  town  at  the 
town's  valuation.  But  the  council  cannot  rai'^e 
money  for  the  new  plant  w-ithout  'ss-iing  bonds  To 
iFSue  bonds  requires  the  consent  of  ihe  Counts'  Coun- 
cil. The  County  Council  holds  $10,000  st-^ck  in  the 
light  companj-  as  securitv  for  the  deScit  of  an  absent 
counts"  treasurer,  and  natu'-ally  does  not  see  the  rea- 
sonableness of  aiding  a  competitor  starting  in  busi- 
ness.   


ELECTRIC  RAILWAYS. 

A  new  syndicate  has  ^been  formed  to  take  the 
Fourteenth  street  franchise  of  the  Oakland  (Cal.) 
Transit  company,  recently  abandoned.  A  petition 
to  the  council  is  being  prepared.  Local  capitalists 
are  interested. 

C.  P.  Huntington,  the  president  of  the.  Southern 
Pacific  Railway  company,  is  considering  the  ques- 
tion of  substituting  electric  for  steam  power  on  the 
railroads  transporting  passengers  from  the  Oakland 
(Cal.)  Mole  to  the  various  cities  across  the  bay — 
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Oakland,  Alameda,  Fruitvalc,  Berkeley  and  others. 
L.  D.  Tandy  of  tlie  General  Electric  company  lias 
been  in  San  Francisco  studying  the  engineering 
problem  for  Mr.   Huntington. 

Vice-president  T.  E.  Gibbon  of  the  Terminal  rail- 
way at  Eos  Angeles,  Cal.,  states  that  the  Glendalc 
branch  of  the  line  will  be  electrically  equipped.  The 
Pasadena  line  will  be  operated  in  the  same  manner 
as  soon  as  legal  complications  are  settled. 

As  a  step  in  the  reorganization  proceedings  of  the 
Metropolitan  West  Side  Elevated  Railway  company 
of  Chicago,  an  order  directing  the  sale  of  the  road 
at  an  upset  price  of  $6,000,000  was  entered  by  Judge 
Showalter  in  the  United  States  Circuit  Court  on  No- 
vember 14th.  Twenty  days  will  be  allowed  for  the 
redemption  of  the  bonds  and  stock,  and  it  is  ex- 
pected that  the  sale  will  take  place  in  January. 

Application  will  be  made  to  the  Legislative  As- 
sembly of  the  province  of  British  Columbia  at  its 
next  session  for  an  act  to  incorporate  a  company 
with  power  to  construct,  equip  and  operate,  by  any 
kind  of  motive  power,  either  a  standard  or  narrow- 
gauge  railway  from  a  point  near  Trail  to  certain 
other  towns  and  to  the  junction  of  the  Salmon 
Kiver  w'ith  the  Pen  D'Oreille  River,  with  power  to 
construct  branches,  and  maintain  telegraph  and 
telephone  lines,  in  connection  with  the  railway  and 
branches.  Galliher  &  Wilson  of  Nelson,  B.  C,  are 
solicitors  for  the  applicants. 

Judge  Grosscup  of  the  United  States  Circuit  Court 
has  granted  the  petition  of  the  '"Monon"'  Railroad 
company  for  an  injunction  restraining  the  General 
Electric  Railway  company  from  laying  tracks  in 
Custom  House  court.  Chicago.  The  petition  of  the 
Santa  Fe  company  that  the  street-car  company  be  en- 
joined froin  crossing  its  tracks  at  Fourteenth  street 
was  denied.  Judge  Grosscup,  in  deciding  the  Monon 
case,  based  his  verdict  on  "grounds  of  general 
eciuity,"'  adding  that  it  was  charged  in  the  com- 
plainant's bill,  and  not  controverted  by  the  de- 
fendant, that  insufficient  frontage  consent  w-as  in 
hand  when  the  council  granted  the  General  Elec- 
tric franchise.  The  decision  stops  track-laying 
operations  in  Custom  House  court  until  the  United  • 
States  Circuit  Court  of  Appeals  can  review  Judge 
Grosscup's  decision.  The  General  Electric  Railway 
company  has  now^  a  single  track  in  Plymouth  court, 
south  to  Fourteenth  street,  and  thence  to  Dearborn, 
and  a  double  track  in  Dearborn  street  south  to 
within  100  feet  of  Sixteenth  street,  except  at  the  in- 
tersection of  Fifteenth  street,  and  a  double  track  in 
Custom  House  court,  from  Harrison  street  to  Po'k 
street. 


POWER  TRANSMISSION. 

The  Kalamazoo  (Mich.)  Valley  Electric  company, 
recently  organized,  has  begun  the  construction  of 
a  dam  in  the  Kalamazoo  River,  four  miles  from 
Allegan,  Mich.,  by  wdiich  it  expects  to  develop 
13,500  horse  power.  Four  large  water  wheels  will 
be  put  in.  and  the  electric  power  generated  will  be 
distributed  to  Allegan,  Kalamazoo,  Otsego  and  other 
towns,  for  lighting  and  power  purposes.  The 
works  are  to  be  finished  by  next  spring. 

The  Redlands  Electric  Light  and  Power  company 
has  filed  claim  to  4.000  inches  of  water  flowing 
above  the  surface  and  undergrtumd  in  Mill  Creek, 
the  point  of  diversion  being  Aker's  Narrows.  The 
water  is  to  be  used  to  develop  pow'er  to  generate 
electricity  and  compressed  air,  drive  machinery, 
produce  light  and  heat,  operate  all  kinds  of  trans- 
]jortation  facilities,  and  for  other  mechanical  pur- 
poses. The  power  will  be  transmitted  from  a  power 
house  up  Mill  Creek  Canon  to  all  the  impo.rtant 
towns  and  cities  in  Riverside,  Los  Angeles  and 
San  Bernardino  comities.  Cal.  The  water  wall  be 
diverted  by  means  of  a  tunnel  four  feet  wide  and 
six  feet  high  and  a  dam  300  feet  in  width  and  10 
feet  high. 


TELEGRAPH. 


.A  telegraph  line  to  connect  Stockton  and  Tesla, 
Cal.,  is  proposed. 

Reports  from  3*11  parts  of  the  country  indicate  that 
the  storms  of  the  last  two  weeks  have  caused  con- 
siderable damage  to  the  telegraph  system  of  the 
country. 

The  State  Board  of  Appraisers  has  fixed  the  tax 
valuation  of  the  telegraph  companies  in  Ohio  as 
follows:  Postal  Telegraph  company,  $306,693; 
Western  Union  Telegraph  company,  9:2,100,087. 

At  Montreal  a  strike  of  the  telegraph  operators 
on  the  Grand  Trunk  railroad  is  feared.  The  men 
are  organizing  a  union  and  will  demand  shorter 
hours  and  recognition  of  the  organization.  The 
railroad  officials  announced  that  they  w^ould  not 
receive  representatives  of  the  union  and  would  not 
recognize  that  body. 

The  Chicago  Tribune  has  paid  out  this  year  over 
S.51.OCO  on  account  of  dispatches  cabled  from  points 
where  military  and  naval  operations  have  been  car- 
ried on.  It  points  out  that  when  Cuba,  Porto  Rico 
and  the  Philippines  become  territories  of  the  United 
States  the  American  papers  will  be  receiving  dis- 
patches continually,  and  it  is  of  the  greatest  im- 
portance that  their  cost  should  be  reduced. 


WESTERN  ELECTRICIAN. 

TECHNICAL  SCHOOLS. 

A  chair  of  electrotherapeutics  has  been  established 
in  the  medical  college  of  the  University  of  BufTalo. 

One  hundred  and  fifty  members  of  the  Western 
Society  of  Engineers  inspected  the  engineering 
schools  of  the  University  of  Illinois  at  Champaign 
on  November  nth.  The  visitors  were  warmly 
greeted  by  the  president  of  the  college  and  a  com- 
mittee from  the  general  faculty.  Luncheon  was 
served  hi  the  engineering  building,  and  the  after- 
noon was  spent  in  inspecting  the  different  engineer- 
ing colleges.  The  members  of  the  party  were  sur- 
prised at  the  magnitude  and  excellent  equipment 
of  the  institution. 


PUBLICATIONS. 

'  The  Modern  Roundhouse  Turntable"  is  a  West- 
inghouse  pamphlet.  It  briefly  recites  the  advan- 
tages of  the  application  of  electric  power  to  turn- 
tables, and  is  naturally  addressed  particularly  10 
railroad  men.  The  Westinghouse  company  has  de- 
\  ised  ;i  motor  application  for  this  purpose  called 
the  Westinghouse  "turntable  donkey,"  which  seems 
to  be  simple  and  efficient,  and,  what  is  of  much  im- 
portance to  railroad  managers,  this  method  requires 
no  change  in  the  turntable  proper  other  than  at- 
taching the  draw-bar  lug  to  the  turntable  girder. 


ELECTRICAL  SECURITIES. 

The  Columbus  Street  Railroad  company  repor.s 
gross  earnings  for  October  of  $60,617,  an  increase 
of  $10,486  as  compared  with  the  same  month  cf 
last  year,  and  net  $32,540,  an  increase  of  $7,307. 
For  the  10  months  ended  October  31st  the  gross 
earnings  w-ere  $568,582,  an  increase  of  $63,728  as 
compared  with  the  corresponding  period  of  last 
year,  and  net  $230,833,  an  increase  of  $26,087. 


MISCELLANEOUS. 

Copper  deposits  have  been  discovered  near  Pied- 
•   niont,  Ala.,  and  may  possibly  be  developed. 

During  the  year  1897  there  were  822  fires  in  Pitts- 
liurg,  and  12  were  caused  by  electricity;  that  is, 
about  iK'  per  cent,  of  the  fires  were  of  electrical 
origin. 

The  nev/  Webster  street  swing  bridge  in  Oakland, 
Cal,  will  have  a  swing  span  of  348  feet  electrically 
operated.  The  total  length  of  the  bridge  will  be 
992  feet. 

The  proceedings  of  the  third  annual  convention 
of  the  International  Association  of  Fire  and  Polce 
Telegraph  Superintendents  and  Municipal  Elec- 
tricians at  Elmira,  N.  Y.,  last  August,  have  been 
issued  in  pamphlet  form. 

The  American  Exploration  company  of  Yuma, 
Ariz.,  has  been  incorporated  by  Philip  K.  Reynolds 
and  J.  H.  Carpenter  to  carry  on  mining,  waterworks. 
electrical  works,  street  railways  and  other  com- 
mercial enterprises.     The  capital  stock  is  $250,000. 

An  ingenious  method  of  blowing  a  steam  factory 
or  other  whistle  at  a  stated  time  has  been  devised 
by  Ellwood  Ivins  of  the  EUwood  Ivins  Tube  com- 
pany. Oak  Lane,  Pa.  The  clock  is  provided  with 
an  index,  which  may  be  set  at  the  time  at  which 
it  is  desired  to  blow  the  whistle.  When  the  point- 
ers of  the  clock  reach  the  set  time  the  circuit  is 
closed,  and  by  means  of  an  electromagnet  the  steam 
is  turned  on  and  the  whistle  blows. 

The  Treasury  Department  has  instructed  the  col- 
lector of  customs  at  New  York  that  on  the  exporta- 
tion of  incandescent  electric  lamps  manufactured  by 
the  General  Electric  company,  in  part  from  im- 
ported glass  bulbs  and  tubing,  a  drawback  wi!l  be 
allowed  equal  in  amount  to  the  duty  paid  on  such 
imported  materials  used  in  the  manufacture,  less  the 
legal  deduction  of  one  per  centum.  In  the  liquda- 
tion  of  entries,  1,000  glass  bulbs  and  five  pounds  cf 
glass  tubing  shall  be  taken  as  bases  of  allowance  of 
drawback  for  each  i,coo  lamps  exported. 

The  use  of  electrical  heat  in  the  decoration  of 
pottery  is  said  to  be  an  entire  success.  Photog- 
raphy is  employed  to  produce  the  designs  and  the 
electric  furnace  for  burning.  After  the  photograph 
has  been  applied  to  the  material  the  photograph 
is  put  under  a  specially  prepared  glaze  and  burnt 
in.  A  great  deal  of  the  beauty  and  success  of  the 
system  depends  upon  the  use  of  the  electric  furnace, 
due  to  the  regulation  of  its  high  temperatures.  It 
is  asserted  that  the  process  can  be  applied  to  all 
kinds  of  ware  with  commercial  success,  as  it  is  not 
costly. 

The  Engineer  of  London,  alway  doubtful  of  Amer- 
ican accomplishment,  recently  called  attention  tothe 
announcement  of  an  American  contemporary  that  a 
train  hauled  over  the  Pennsylvania  railway,  between 
Altoona  and  Columbia,  consisting  of  i.io  cars,  was 
nearly  three-quarters  of  a  mile  in  length,  and 
weighed  5,330  tons.  It  was  made  up  as  follows: 
Locomotive,  118  tons;  other  rolling  stock,  1,519 
tons;  freight  (coal),  3,693  tons.  The  tons  were  of 
2.000  pounds,  and  the  speed  was  very  low.  The 
Engineer  added  that  it  would  be  of  interest  to  know 
how  this  enormous  train  was  started.     To  this  the 


American  Machinist  replied:  "It  probably  was 
started  by  opening  the  throttle.  We  usually  start 
them  that  way." 

A  centrifugal  separator,  as  used  in  the  separation 
of  cream  from  milk,  is  employed  successfully  at 
the  Bristol  corporation  electricity  works,  England 
lor  extracting  the  oil  from  condensed  water,  and 
when  driven  by  an  electric  motor  the  value  of  the 
power  absorbed  is  very  small.  The  separator  is 
one  of  the  usual  types  employed  for  dairy  purposes 
and  has  a  Laval  steam  turbine  attached.  Its  ca-^ 
pacity  is  400  gallons  per  hour.  When  separating 
400  gallons  per  hour  the  steam  consumption  is  220 
pounds  per  hour  wdicn  driven  by  the  steam  turbine, 
and  37.6  pounds  per  hour  when  driven  by  the  mo-^ 
tor.  As  the  separator  when  worked  by  the  motor 
was  driven  by  means  of  a  leather  strap  and  the  steam 
turbine  was  not  disconnected,  it  is  probable  that 
with  direct  driving  the  cost  of  separation  can  be 
reduced  to  below  one  penny  per  1,000  gallons.  The 
separation  is  so  perfect  and  the  power  required  so 
small  that  filtration  by  centrifugal  action  is  thought 
worthy  of  careful  attention  and  further  development 


TRADE  NEWS. 

Gilbert  Larue,  Fainnount,  Ind.,  is  sa'd  to  be  in 
the  market  for  complete,  electrical  supplies,  includ- 
ing 40  street  arc  lamps  of  enclosed  22D-voIt  type. 

The  General  Electric  company  has  established  a 
sales  office  in  the  Templeton  building.  Salt  Lake 
City,  Utah.     It  is  in  charge  cf  Mr.  H.  E.  Chubbuck. 

The  Fostoria  Incandescent  Lamp  company  has 
opened  an  eastern  ofi'ice  in  the  White  building  95-97 
Liberty  street.  New  York  city.  This  will  also  be 
the  eastern  office  of  the  Crouse-Tremaine  Carbon 
company. 

The  Leschen-Macomber-Whyte  company  of  Chi- 
cago has  recently  accepted  the  western  agency  for 
the  Boston  cable  hanger,  and  will  carry  a  full  line 
of  these  well-known  devices  in  Chicago.  The  com- 
pany has  also  a  complete  stock  of  galvanized  and 
copper  telephone  wire,  galvanized  steel  strand, 
Crosby  clips,  etc. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  has  received  some  very  large  ship- 
ments of  loricated  iron-arrnored  conduit,  and  is  in 
position  to  ship  the  day  an  order  is  received  The 
company  reports  large  sales  of  the  loricated  con- 
duit since  It  took  the  agency.  This  company  also 
■  announces  that  it  has  made  arrangements  with  one 
of  the  largest  and  best  known  foundries  in  the  coun- 
try to  handle  gears  and  pinions  and  can  now  furnish 
them  at  factory  prices.  The  Western  Electrical 
Supply  company  .  solicits  correspondence  and  be- 
lieves that  it  can  make  it  an  object  to  managers  of 
electric  railways  to  secure  its  prices  before  placing 
CI  ders   elsewhere. 

The  Montauk  Multiphase  Cable  company  of  New 
York  is  recei\ing  compliments  these  days.  The 
Scientific  Australian  tells  of  a  successful  test  of  the 
Montauk  thermostatic  cable  by  the  fire  department 
at  Melbourne,  wdiile  at  the  recent  convention  of  the 
International  Association  of  Fire  Engineers,  held  in 
St.  Louis,  the  system  was  exhibited  and  commended. 
The  Montauk  Multiphase  Cable  company  is  making 
an  exhibit  of  its  interior  thermostatic  electric  fire  ca- 
bles at  the  twentieth  triennial  exhibition  of  the  Mas- 
sachusetts Charitable  Mechanics'  association  at  Bos- 
ton. Mr.  Lucian  W.  Jenney.  who  was  in  charge  of 
the  company's  exhibit  at  the  electrical  show  at  Madi- 
son Square  Garden  in  May  last,  has  the  supervision 
of  the  exhibit  at  Boston. 

The  Southern  Electrical  Supply  company  of  St 
Louis  has  moved  its  store  from  14  Sou.h  Seventh 
street  to  a  new  and  spacious  building  at  507  Market 
street.  A  change  in  the  organization  has  taken 
place,  and  hereafter  the  company  will  be  managed 
hy  E.  Ruebel,  secretary,  and  Charles  E.  Sharp,  tre°as- 
urer.  Mr.  Sharp  has  been  niEnpger  cf  the  com"any 
for  several  years  and  Mr.  Ruebel  has  fcr  many  year's 
been  president  of  the  St.  Louis  Electrical  Supply 
company,  and  during  the  past  few  mon-hs  has  been 
engaged  in  manufacturing  the  Ruebel  telephones 
under  the  name  of  E.  Ruebel  &  Co.  Hereafter 
these  teleohones  will  be  manufactured  for  the 
Southern  Electrical  Supply  company,  which  will 
continue  to  handle  Okonite  wire  and  other  supplies. 

The  Emerson  Electric  Manufacturing  company 
of  St.  Louis  is  making  a  specialty  of  thedirect  con- 
nection of  electric  motors  to  all  classes  of  light 
machinery,  and  is  prepared  to  furnish  alternating- 
current  power  motors  in  all  sizes  from  one-thirtieth 
actual  horse  power  up  to  three  horse  power.  The 
company  manufactures  regularly  over  too  dilYerent 
kinds  of  alternating-current  motors  alone,  and  be- 
lieves it  is  in  a  better  position  to  furnish  users  of 
alternating-current  motors  with  their  exact  require- 
ments than  any  other  company  in  the  United  Sta'es, 
possibly  in  the  world.  All  of  the  products  of  the 
factory  are  thoroughly  guaranteed,  and  if  any  pros- 
pective customer  has  doubts  of  the  practical  work- 
ing of  single-phase  alternating-current  machinery, 
the  company  announces  its  perfect  willingness  to 
send  machines  to  responsible  persons  on  to  or  .30 
days'  trial,  if  the  user  will  adv'se  it  definitelv  and  in 
detail  just  what  kind  of  work  he  desires  the  motor  to 
perform.  The  Emerson  company  has  had  a  laree 
amount  of  exoerience  in  all  classes  of  small  power 
work,  and  invites  correspondence  from  either  man- 
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ufacturers,  consumers  or  electrical  dealers  who  have 
had  difficulty  in  finding  the  proper  electric  motor 
for  use  on  alternating  currents.  In  addition  to  mo- 
tors, the  company  manufactures  a  complete  line  of 
knife  switches,  switchboards,  tablet  boards,  etc. 
Catalogues  and  printed  matter  describing  its  prod- 
uct w^ill  be  furnished  to  anyone  interested  on  appli- 
cation. 


WESTERN  ELECTRICIAN. 

BUSINESS. 

Send  four  cents  (in  stamps)  for  an  illustrated  book- 
let issued  by  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  company,  operating  the  direct  route  across 
the  American  continent  to  the  new  transpacific  pos- 
sessions of  the  United  States.  The  booklet  is  full  of 
latest  reliable  information  and  valuable  for  reference. 


November .  19,  1898 

It  can  be  used  as  a  textbook  in  school.  Address 
George  H.  Heaft'ord,  general  passenger  and  ticket 
agent,   Chicago,  111. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  agent  lor  the  Adams-Bagnall  arc  lamps, 
reports  the  new  enclosed  alternating  arc  lamp  to 
be  a  perfect  success,  fully  up  to  the  usual  high  stand- 
ard of  the  Adams-Bagnall  lamps. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


613.663.  Connector.  Frank  E.  Case,  Scheneclady, 
N.  Y.     Application  filed  August  5,   1898.  . 

CcuLterpart  terminals  have  slots  registering  with 
screws,  and  depressions  in  which  the  screw-heads  may 
rest  to  secure  the  parts  together. 

613,669.  Brush  Holder.  Albert  E.  Doman,  El- 
bridge.  X.  Y.  Application  filed  Februarj'  4, 
1S9S.  • 

A  ball-and-socket  joint  connects  the  frame  to  the 
brnsh-clamp,  one  member  of  the  joint  having  an  apertnre. 
a  rod  or  arm  smaller  than  the  aperture  being  secured  to 
the  other  member  of  the  joint  and  projecting  through  the 
aperture,  and  means  on  the  rod  are  provided  for  keeping 
tlje  members  in  contact. 

613,688.  Eleclric  Switch.  Frederick  A.  La  Roche, 
New  York,  X.  Y.  Application  filed  December 
28,  1897- 

The  principal  parts  include  a  bridge,  plates  adapted  to 
be  connected  with  one  end  of  a  circuit,  a  pivot  carried  by 
the  plates  and  carrying  the  bridge  and  provided  with  a 
threaded  portion,  an  arm  working  on  the  threaded  portion 
and  directly  connected  with  the  bridge,  whereby  the  arm 
moves- in  unison  with  the  bridge,  a  means  of  preventing 
the  pivot  from  toming  in  the  plates,  and  jaws  adapted  to 
receive  the  bridge  and  to  be  connected  with  the  circuit. 


HO.  613.778. 

613.705.  Electric  Timing  Race  Apparatus.  John  L 
McDonald,  St.  Joseph,  Mo.  Application  filed 
Januao'  4,  1897. 

A  race-timing  apparatus  consists  of  a  dial,  a  hand  co- 
operating therewith,  mechanism  for  actuating  the  hand, 
an  electric  speed-regulating  device  for  the  mechanism,  an 
escapement  controlling  the  speed-regulaling  device,  a 
standard  clock  operating  the  escapement,  and  means  for 
arresting  the  morion  of  the  hand-actuating  mechanism  at 
wiil. 

613.70S.  Electric  Railway.  James  F.  McLaughlin, 
Philadelphia,  Pa.    Application  filed  May  2,  1S96. 

A  main  conductor  and  a  sectional  working  conductor, 
with  multiple  switches,  each  arranged  to  couple  a  group 
of  successive  sections  of  the  working  conductor  in  proper 
seqnence  to  the  main  conductor,  and  means  for  operating 
the  switches  by  the  passage  of  a  car  over  the  groups  of 
sections  controlled  by  the  switches,  are  described. 

6t3t735-  Electric-circuit  Controller.  Nikola  Tesla, 
Xew  York,  N.  Y.  Application  filed  April  19, 
1898. 

Rigid  and  fiiiid  conductors  are  adapted  10  be  brought 
intermittently  into  contact  with  each  other,  thereby  mak- 
ing and -breaking  the  electric  circuit,  and  means  are  pro- 
vided for  imparting  rotary  motion  to  both  of  the  con- 
ductors. 

613,744.  Mechanism  for  Holding  Trolleys  to  Their 
Wires.  William  R.  Weaver,  Covington,  Ky. 
Application  filed  October  9,  1897. 

The  combination  embraces  the  pivot-rod  and  elastic 
mechanism  and  means  for  enabling  the  holders  to  cause 
the  arms  as  they  slide  in  one  direction  to  come  together 
over  the  wire,  or  as  they  slide  in  a  contrary  direction  to 
separate  and  release  the  wire,  at  the  will  of  the  operator. 


NO,    613,794. 

613,778.  Indicator  Signal.  Parnell  Rabbidge,  Syd- 
ney, New  South  Wales^  Application  filed  Feb- 
ruary* I,  1^7. 

A  permanent  magnet  is  used  with  a  soft-iron  armature, 
that  is  divided  into  two  parts,  one  part  being  attached  to 
one  pole  of  the  permanent  magnet,  while  the  other  part 
shall  be  able  to  slide  through  or  upon  the  other  pole,  the 
enter  extremity  of  the  sliding  part  being  formed  as  an  in- 
dicator button,  which  is  provided  with  a  metallic  flange; 
an  electrical  coil  surrounds  the  two  parts  of  the  soft-iron 
armature,  and  is  for  the  purpo::ie  of  demagnetizing  the 
soft-iron  armature.  A  spring  forces  outward  the  button 
when  the  pan  of  the  armature  to  which  it  is  attached  is 
released  from  magnetic  contact  with  the  fixed  part  of  the 
armature,  metailic  contact  pieces  are  connected  with  an 
electric  circuit  through  a  bell  or  other  sonorous  signal, 
which  shall  be  completed  when  the  button  is  forced  out- 
ward by  the  spring  and  the  metallic  flange  of  the  button 
makes  contact  with  the  contact  pieces. 

613.7^4.  Electric  Railway.  William  M.  Brown, 
Johnstown,  Pa.  Application  filed  January  22, 
1S9S. 

The  method  of  preventing  a  coodoctor  section  from  re- 
maining in  electrical   connection  with  the  high-potential 


Issued  Xo7-ember  S_  iSgS. 

side  by  means  of  an  arc  between  (he  conductor-section 
and  the  current-conveying  switch  consists  in  breaking  the 
circuit  simultaneously  between  the  switch  and  the  con- 
ductor-section, and  the  switch  and  the  terminal  of  the 
high-potential  side  of  the  circuit,  and  in  providing  a  short 
circuit  around  the  arc  to  the  low-potential  side  of  the 
circuit. 

613.S09.  Method  of  and  Apparatus  for  Controlling 
Mechanism  of  Moving  Vessels  or  Vehicles. 
Nikola  Tesla,  New  York,  N.  Y.  Application 
filed  July  I.  189S. 

The  invention  is  da=cribed  as  an  improvement  in  the  art 
of  controlling  the  movements  and  operation  of  a  vessel  or 
vehicle  which  consists  in  producing  waves  or  disturbances 
which  are  conveyed  to  the  vessel  by  the  natural  media, 
actuating  thereby  suitable  apparatus  on  the  vessel  and 
effecting  the  control  of  the  propelling  engine,  the  steering 
and  other  mechanism  by  the  operation  of  the  apparatus. 
An  important  feature  of  the  apparatus  is  described  as  a 
sensitive  device  comprising  a  receptacle  containing  ma- 
terial such  as  particles  of  oxidized  metal  forming  a  part 
of  the  circuit  and  means  for  turning  the  same  end  for  end 
when  the  material  has  been  rendered  active  by  the  pass- 
age through  it  of  an  electric  discharge , 

613.853.  Electric  Regulator.  William  H.  Chap- 
man, Portland.  Me.  Application  filed  March 
24.  1898. 

Two  differentially  wound  coils  are  mounted  on  a  tube  or 
cylinder;  an  iron  core  is  arranged  to  be  moved  inside  of 
the  cylinder  by  the  magnetic  force  of  the  coils,  and  fitted 
to  act  as  a  piston  inside  of  the  cylinder;  a  passage  way 
leads  from  one  end  of  the  cylinder  to  the  other,  and  a 
rheostat  is  provided  whose  contact  slider  is  operatively 
coimected  to  the  iron  core, 

613,864,  Phosphorescent  Electric  Lighting,  Dan- 
iel M.  Moore,  Newark,  N.  J.  Application  filed 
December  17,   1896. 

The  frame,  consisting  of  aluminium  plates  joined  to- 
gether by  rods  of  aluminium  faced  with  iron,  is  held  in 
place  by  portions  of  the  walls  of  the  receptacle  forced  in- 
ward at  [he  sides  of  the  plates,  and  circuit-interrupting 
mechanism  is  mounted  in  the  frame. 


NO.    613,864. 

613,869.  Controlling  Device  for  Electric  Motors. 
Frank  J.  Russell,  New  York,  N.  Y.  Applica- 
tion filed  May  25,  1898. 

The  device  comprises  a  pivoted  actuating  lever,  an  arm 
concentrically  pivoted  therewith  and  movable  indepen- 
dently thereof,  a  spring  between  the  arm  and  lever,  a  lock- 
ing device  for  the  arm,  and  circuit  connections. 

613.875.  Marine  Governor.  John  T.  Austin,  De- 
troit, Mich.  Application  filed  February  26, 
1808V 

A  series  of  motors  is  provided,  each  adapted  to  give  its 
valve  a  determined  amount  of  movement,  and  electric, 
controlling  means  for  each  motor  comprising  circuit- 
closing  devices  arranged  at  different  levels,  operated  by  a 
change  in  hydrostatic  pressure  on  the  hull  at  the  point 
adjacent  to  the  screw. 

613.880.  Generating  and  Distributing  Electric  En- 
erg}'.  Charles  M.  Green,  Cleveland,  Ohio. 
Application  filed  April  18,  1896. 

A  method  of  connecting  a  constant-current  dynamo  hav- 
ing two  or  more  armature  circuits  with  two  or  more  lamp 
circuits  consists  in  arranging  the  connections  so  that  one 
or  more  of  the  armature  circuits  of  the  dynamo  shall  be 
interposed  between  the  lamp  circuits  and  the  voltage  kept 
within  safe  working  limits. 

613.881.  Generating  and  Distributing  Electric  En- 
erg}-.  Charles  M.  Green,  Cleveland,  Ohio. 
Application  filed  December  23,  1S96. 

A  system  of  electric  generation  and  distribution  con- 
sisting in  generating  electromoti%  e  force  in  two  or  more  sets 
or  groups  of  armature  coils  of  a  closed-coil  armature  and 
in  distributing  the  electromotive  force  so  generated  in 
separate  external  circuits  having  translating  devices  in- 
cluded therein,  the  external  circuits  being  connected  be- 
tween and  included  in  series  with  the  sets  or  groups  of 
armature  coils. 

613.882.  Generating  and  Distributing  Electric  En- 
erg}'.  Charles  M.  Green.  Cleveland,  Ohio. 
Application  filed  December  23.   1896. 

A  method  of  current  generation  and  distribution  consists 
in  generating  electromotive  force  in  two  or  more  separate 


armatures  operating  in  fields  common  to  both  or  all  of 
them,  and  distributing  the  electromotive  force  so  gener- 
ated in  separate  working  circuits  having  translating  de- 
vices included  therein. 

613,894.  Dj^namo  and  Electric  Motor  for  Driving 
Vehicles.  John  V.  Sherrin,  Ramsgate,  England. 
Application  filed  August  17,  1S96. 

An  electric  motor  comprising  a  driving-shaft,  field- 
magnets  in  a  frame  revoluble  therewith,  an  armature 
rotating  on  the  shaft,  a  stationary  sleeve  between  the  hub 
of  the  field  magnet  casing  and  the  shaft,  the  hub  rotating 
on  the  sleeve  and  the  shaft  rotaung  in  the  sleeve,  and 
speed-reducing  gearing  connecting  the  armature  and  the 
field-magnet  casing  with  the  shaft,  some  of  the  gearing 
carried  by  the  sleeve, 

613.899.  Instrument  for  Measuring  Electric  Cur- 
rents. Earl  C.  Eldredge.  Springfield,  Mass. 
Application  filed  June  20,  1898. 

This  instrument  comprises  a  case  having  two  binding 
posts  therecn,  one  in  electric  connection  therewith  and 
one  insulated  therefrom,  each  of  the  posts  having  a  trans- 
verse perforation  near  its  outer  extremity  to  receive  the 
end  of  a  wire,  and  each  having  a  non-removable  wire- 
binding  nut  thereon. 


NO.    613,809. 

613.918.  Electric-lighting  System  for  Vehicles.  Ru- 
fus  N.  Chamberlain  and  Albert  S.  Hubbard, 
Belleville,  N.  J.  Application  filed  February  17, 
1S98. 

The  system  combines  a  generator  and  a  lamp  circuit, 
two  storage  batteries  and  a  switch  connecting  the  gener- 
ator and  lamp  circuit  interchangeably  with  the  two  stor- 
age batteries,  and  another  switch  and  connections  con- 
trolled thereby,  tor  connecting  the  two  batteries  in 
multiple,  while  placing  both  of  the  batteries  in  connection 
with  the  lamp  circuit,  but  disconnecting  them  from  the 
generator. 

613,955.  Flash-light  Apparatus.  Simon  D.  Alter 
and  Lewis  T.  Young,  Philadelphia,  Pa.  Appli- 
cation filed  March  12,  1898. 

A  flashlight  apparatus  is  described  in  which  are  com- 
bined an  electric  igniter  separated  from  and  free  from 
contact  with  the  mass  of  flash  powder,  and  a  fuse  con- 
necting the  electric  igniting  device  with  the  powder. 


NO.    613,955. 

614.012.  Primary  Batten.-.  Carl  Koenig.  Berlin, 
Germany.     Application  filed  February  16,  1^8. 

In  primary  batteries  the  provision  of  two  or  more  pairs 
of  alternate  concentric  elements  with  insulating  pots  be- 
tween each  pair  and  suitable  exciting  paste  between  each 
set  of  elements,  all  as  a  means  for  obtaining  a  fairly  con- 
stant high-voltage  current  from  a  cell  of  small  size. 

614.025.  Brush  Holder  for  Dynamo-electric  Ma- 
chines. George  L.  Pratt,  Atlanta,  Ga.  Appli- 
cation filed  June  2.  1898. 

In  a  dynamo-electric  michine,  or  motor,  the  combina- 
tion with  the  brushes,  and  electromagnets  operating  to 
cause  the  brushes  automatically  to  ensage  the  commu- 
tator, of  springs  consiituiiog  the  brush  holders,  flexed  to 
oppose  Ibe  aciioo  of  the  eleciromagneis.  and  insulated 
armatu'es  carried  by  the  springs. 


EVERY  SATURDAY. 


Vol.  XXIII. 


CHICAGO.  NOVEMBER  26,  1898. 


No.  22 


New  Chicago  Street-lighting  Plant- 

The  plant  illustrated  by  the  accompanying  picture 
lias  just  been  installed  by  the  ci;y  of  Chicago  at  Rice 
and  Lincoln  streets  to  supply  current  for  the  street 
arc  lamps  in  the  northern  and  norihvves  crn  d  stricts 
of  the  city.  All  of  the  electric  street  lamps  in  that 
part  of  the  city  are  operated  from  this  station,  the 
operation  of  tlie  old  Chicago  avenue  plant  having 
been  discontinued.  The  nightly  load  is  now  866  arc 
lamps  of  2,000  nominal  candle  power  each,  burning, 
at  this  season  of  the  year,  from  5  p.  m.  to  6:30  a.  m. 

As  the  illustration  shows,  the  plant  is  an  a  c-light- 
ing  installation  pure^and  simple.  It  is  placed  in  a 
building  that  was  erected  for  a  city  electric-light'ng 


siphon  condensers  made  by  William  Baragwanath 
iS:  Son  of  Chicago.  The  new  boiler  was  built  by 
the  Aultman  &  Taylor  Machinery  ccm^  any  of  Mans- 
field. O.,  and  is  hand-fired.  Soft  coal  costing  $2.C2 
a  ton  is  burned,  and  the  feed  water  is  taken  frcm  the 
city  mains. 

In  the  engine  room,  which  is  illustrated,  every- 
thing is  new.  Two  vertical  compound  condoning 
engine^  drive  directly  on  a  countershaft  e.xtend- 
ing  the  length  of  the  room,  and  the  dynamos  are 
belted  to  this  shaft  on  each  side.  The  engines  are 
rated  at  6co  horse  power  each  and  were  built  at  the 
Charles  F.  Elmes  Engineering  Works  in  Chicago. 
The  shaft  is  provided  with  three  friction  clutches— 


14  inches   long  and  five-eighths   inch    in   diameter. 
A  force  of  10  trimmers  is  employed. 

The  station  is  in  charge  of  Daniel  B.  Dotson,  an 
experienced  employe  in  the  electric  street-lighting 
service,  who  has  had  the  rare  experience  of  receiv- 
ing a  3.000-volt  shock.  Mr.  Dotson  was  adjusting 
the  brushes  of  an  arc  machine  at  the  old  Chicago 
avenue  station  when  his  bare  arm  accidi^ntally 
touched  the  protruding  end  of  a  brush  strip.  His 
body  was  grounded  through  the  frame  of  the  ma- 
chine, and  the  shock  that  he  received  threw  him 
several  feet  away  and  apparently  killed  him.  But 
he  was  resuscitated  after  15  minutes'  work  and 
finally     recovered,     alhough     disabled     for     seven 


plant  some  years  ago,  but  which  was  used  only  to 
a  very  limited  extent,  as  the  money  to  purchase  ma- 
chinery was  not  available  at  that  time.  Last  spring 
the  City  Council  appropriated  $150,000  for  electric 
street-lighting  extension,  and  in  May  it  was  decided 
to  equip  the  station  at  Rice  and  Lincoln  streets. 
The  plant  has  been  in  operation  in  part  for  about 
a  month,  and  the  older  and  sma'ler  Chicago  avenue 
plant,  with  its  less  economical  machinery,  was  'dis- 
continued last  week.  The  difference  in  economy 
was  principally  effected  by  the  use  of  comparatively 
large  compound  condensing  engines  and  large  dy- 
namo units. 

Some  changes  were  made  in  the  building,  which 
now  consists  of  a  single-story  boiler  and  engine 
rooms,  with  provision  for  coal  storage.  The  bui'd- 
ing  is  of  brick,  and  there  is  a  brick  parfition  wall 
between  the  two  rooms.  The  floors  are  of  conc-ete. 
The  stack  is  also  of  brick,  100  feet  high  and  octag- 
onal in  shape.  The  only  portion  of  the  old  equip- 
ment retained  was  four  tubular  boilers  of  100  horse 
power  each  and  the  boiler-feed  pumps.  These  boil- 
ers are  equipped  with  Roney  automatic  stckers.  The 
new  boiler-room  equipment  consists  of  a  500  horse 
power  water-tube  boiler  and  two  x,ooo  horse  power 


NEW    CHICAGO    STREET-J-IGHTING    PLANT. 

one  at  each  engine  and  one  in  the  middle.  Thus 
either  engine  may  drive  its  adjacent  half  of  the 
shaft  or  the  whole  line. 

Eight  dynamos  were  In  place  when  the  picture 
was  taken,  but  another  Brush  lOO-light  machine  is 
to  be  added  at  once.  The  fact  that  the  plant  was 
not  entirely  complete  also  accounts  for  the  lack  of 
covering  on  the  steam  pipes  shown.  Five  of  the 
dynamos  are  J50-lighters,  made  by  the  Western  Elec- 
tric company,  and  the  other  three  are  Brush  ma- 
chines of  100  lights'  capacity  each.  The  dynamos 
are  the  standard  types  of  the  companies  named. 

The  dynamo  leads  to  the  switchboard  are  laid  in 
iron  pipe  under  the  floor,  and  all  the  outgoing  con- 
nections from  the  board  are  underground.  The 
switchboard  is  of  white  marble,  with  Western  Elec- 
tric instruments  and  plug  switches.  It  is  arranged 
for  10  dynamos  and  10  circuits,  to  provide  for  ex- 
tension. 

The  new  machinery  in  the  plant  cost  about  $37,000. 
and  Mr.  E.  B.  Ellicott,  the  city  electric'an,  who  laid 
it  out.  says  that  the  cost  of  labor  for  running  the 
station  and  trimming  the  lamps  is  $1,083  ^  month. 
The  lamps  are  placed  on  the  regulation  side-arm 
poles  adopted  by  the  city  and  have  single  carbons 


months.     Mr.  Dotson  bears  the  scars  and  still  feels 
the  effect  of  his  frightful  accident. 


American    Electrical     Interests    at   the 
Paris  Exposition. 

Upon  his  return  to  Chicago  from  Pans  last  week, 
Ferdinand  W.  Peck.  United  States  commissioner- 
general  to  the  Paris  Exposition,  announced  the  fol- 
lowing appointments:  Francis  E.  Drake,  Cleveland, 
director  of  the  Department  of  Machinery  and  Elec- 
tricity; F.  J.  V.  Skiff  of  the  Field  Museum,  director 
of  the  Department  of  Mines  and  Metallurgy;  John 
Getz  of  New  York,  superintendent  of  decorations. 

Mr.  Drake  is  well  known  in  electrical  circles,  par- 
ticularly in  the  West,  and  his  appointment  will  be 
received  with  favor.  His  experience  should  make 
him  familiar  with  the  requirements  of  American  elec- 
trical manufacturers.  Mr.  Drake  was  associated 
with  the  Walker  company  of  Cleveland  when  he  ac- 
cepted Mr.  Peck's  invitation  to  visit  Paris  in  the 
interest  of  the  American  section,' but  his  experience 
in  electrical  matters  was  gained  principally  through 
his  connection  with  the  Standard  Electric  company 
of  Chicago. 
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Grenada  Hydro-electric   Station. 

Two  companies  since  1893  have  participated  in 
the  public  and  private  lighting  of  the  city  of  Gren- 
ada in  Spain.  The  small  steam  plant  of  the  Com- 
pania  General — one  of  the  companies  mentioned— 
had  become  insufficient  for  the  demands  upon  it, 
and  in  1S97  the  construction  of  a  new  power  plant 
was  undertaken  in  the  form  of  a  hydraulic  installa- 
tion in  a  gorge  of  the  Sierra  Nevada,  at  the  foot  oi 
which  flows  the  Rio  Genii.  This  new  source  of 
power  is  10  kilometers  from  the  city.  The  equip- 
ment produces  a  simple  alternating  current  at  a 
difference  of  potential  of  4,200  volts.  At  present 
the  capacity  is  700  horse  power,  and  an  addition 
is  now  under  construction,  which  will  increase 
it  by  350  horse  power. 

The  second  company,  the  Lebon  Gas  company, 
has  also  installed  an  electrical  station,  with  an  out- 
put of  600  to  700  horse  power,  which  is  operated 
by  steam. 

Both  systems  will  soon  be  merged  in  one,  so 
that,  in  case  of  accident  or  excessive  demand  upon 


Fig.  I.     Head  of  the  \\  aier  Power. 


tions,  the  first  of  which  has  a  drop  of  33  per  cent, 
and  the  second  63  per  cent.  The  total  descent  thus 
formed  is  104  meters.  This  conduit  will  deliver  700 
liters  per  second,  with  a  speed  of  one  meter  per 
second.     Its  thickness  is  from  four  to  14  millimeters. 

The  central-station  building  is  arranged  for  five 
units  of  350  horse  power  each,  but,  as  will  be  seen 
by  reference  to  Fig.  4,  only  two  are  now  completed. 
The  ground  floor  is  to  be  occupied  entirely  by  the 
machinery,  and  the  second  will  be  used  for  offices, 
lodging  rooms  and  a  small  repair  shop. 

The  water  connections  for  the  five  turbines  are 
in  the  rear  of  the  building,  and  are  controlled  from 
the  machinery  room  by  an  endless-screw  combina- 
tion. 

The  turbines  give  an  effective  power  at  the  shaft 
of  340  horse  power  at  350  revolutions  per  minute. 
The  discharge  in  liters  per  second  is  340. 

Turbines  and  dynamos  are  direct-connected 
through  an  insulating  couoling.  The  flywheel 
w^elghs  2.600  kilogrammes.  The  periphery  of  this 
huge  balance  has  a  speed  of  30  meters  per  second. 


Fig.  2.     Aquedact  over  Ravin  Blanc. 


Fig.  5.     Switchboard. 


Fig.  3.     Station  and  Conduit. 


GRENADA    HVDRO-ELECTRIC   SYSTEM. 


one  station,  the  other  may  contribute  temporarily 
in  carrying  the  load. 

The  Rio  Genii,  which  has  its  rise  in  the  heart  of 
the  Sierra  Nevada  glaciers,  has  a  mean  minimum 
output  of  two  cubic  meters  per  second,  with  an 
absolute  minimum  of  1,400  liters;  and  upon  this  last 
figure  the  calculations  of  utilization  are  based.  The 
output  of  the  stream  during  freshets,  caused  by  the 
melting  of  the  snows,  is  sometimes  10  to  20  times 
greater. 

A  dam  in  masonry,  at  the  head  of  the  waters, 
closes  the  gorge,  as  shown  in  Fig.  i,  and  is  securely 
anchored  to  prevent  breaking  away.  The  canal  has 
an  air-line  length  of  only  about  five  kilometers,  but 
follows  the  sinuosities  of  the  gorge.  The  sharp 
angles  of  the  route  are  crossed  by  20  tunnels,  of 
which  the  longest  measures  180  meters.  At  deep 
valleys  and  ravines  it  has  been  necessary  to  build 
a  passageway.  At  the  ravine  of  Anita  there  are 
three  arches  in  an  aqueduct.  16  meters  high:  and 
at  Ravin  Blanc  there  is  another  of  four  arches.  Fig. 
2.  In  several  such  localities  the  canal  is  covered 
with  an  arch  as  a  precaution  against  winter  ava- 
lanches and  summer  torrents.  The  material  usually 
employed  is  brick  and  rough  stone. 

At  its  lower  extremity  the  canal  is  open,  and 
enlarged  to  form  a  pond  of  five  meters  width, 
whence  it  flows  into  the  tubular  conduit  leading  to 
the  central  station.  The  station  in  the  valley  and 
the  conduit  leading  down  the  mountain  side  are 
illustrated  in  Fig.  3.  This  conduit  is  built  of  steel 
and  is  265  meters  in  length.    It  is  made  in  two  sec- 


The  alternating  dynamos  have  fixed  armatures 
and  deliji^er  54  amperes  of  current  at  4,200  volts. 
Automatic  oilers  provide  proper  lubrication.  The 
18  polar  pieces  radiating  from  the  center  are  made 
of  laminated  iron  and  paper,  and  the  bobbins  are 
made  up  of  87  meters  of  3.5  millimeters  of  copper 
with  an  insulation  of  one-half  a  millimeter,  the 
rest  of  the  construction  being  of  the  regulation  form. 
The  exciter  coils  comprise  525  turns  of  copper  of 
4.5  millimeters,  and  one  millimeter  of  insulation — 
the  length  of  wire  being  two  kilometers,  with  a 
resistance  of  two  ohms.  The  air  space  between  the 
pole-pieces  and  the  armature  is  eight  millimeters. 
The  periphery,  at  350  revolutions,  travels  over  30 
meters  per  second,  the  periodicitj'-  being  52.5  per 
second,  giving  6,300  alternations  per  minute.  The 
machines  are  insulated  from  ground  by  porcelain 
blocks,  on  which  they  rest.  Additional  protection 
is  afforded  employes  by  a  plank  platform,  which 
surrounds  the  machines  and  which  also  rests  on 
porcelain. 

The  switchboard  (Fig.  5)  is  of  marble,  and  con- 
tains the  usual  appliances.  The  station  transformer 
has  a  regulator  for  keeping  the  secondary  current 
constant,  as  has  also  the  voltmeter  transformer,  the 
latter  being  automatic.  Two  automatic  lightning 
arresters  carry  objectionable  currents  to  ground. 
These  instruments  are  actuated  by  self-induction, 
and  they  are  especially  essential  in  that  locality, 
owing  to  the  fact  that  every  evening,  at  sundown, 
there  are  heavy  discharges  of  atmospheric  electric- 
ity on  the  high-tension  line. 


The  line  carrying  alternate  current  at  4,200  volts 
is  composed  of  two  conductors  of  eight  millimeters 
diameter,  capable  of  handling  350  horse  power  a 
distance  of  10  kilometers  with  a  drop  of  eight  per 
cent,  or  700  horse  power  with  16  per  cent.  loss.  A 
second  similar  line  is  to  be  installed  on  the  same 
posts,  which,  by  the  way,  are  of  fir.  They  are 
brought  from  Cuenca,  and  are  set  from  1V2  to  2% 
meters  in  the  ground,  a  necessary  precaution,  be- 
cause of  the  poor  consistency  of  the  soil.  The  lower 
portion  of  the  post  is  first  charred  and  then  tarred. 
The  dryness  of  the  atmosphere  tends  to  the  preserva- 
tion of  the  posts. 

The  high-tension  wires  are  of  eight  millimeters 
diameter,  on  triple-petticoat  insulators  with  green 
bell-top.  and  are  at  least  S.50  meters  above  the  earth. 
The  same  posts  carry  a  metallic  telephone  circuit 
seven  meters  from  the  ground.  These  conductors 
are  of  steel,  two  millimeters  in  diameter,  and  are  only 
crossed  at  one  point  on  the  route,  this  having  been 
found  sufficient  to  overcome  the  effects  of  self-in- 
duction. 

Before  entering  the  city  the  copper  line  is  insu- 
lated with  a  wrap  of  cotton,  a  layer  of  guttapercha, 
with  a  tape  of  rubber  cloth,  and  vulcanized.  There 
are  10  branches  from  the  main  line,  feeding  as  many 
transformers,  nine  of  which  are  located  in  special 
metallic  kiosks,  and  one  in  the  loft  of  a  sugar 
refinery  outside  the  city.  Iran  brackets  of  gas- 
pipe  support  the  insulators  for  the  entire  high-ten- 
sion line. 

Two  transformers — one  at  the  Alhambra  in  an 
Arabic  tower  especially  erected  for  it,  and  the  other 
at  the  University  Institute  of  Sacramento — have  iron 
cores  and  closed  magnetic  fields.  Circuit  breakers 
for  high  and  low  tension  protect  them,  and  an  at- 
1  ached  lamp  permits  of  their  inspection,  while  a 
three-way  switch  will  throw  out  the  secondar}'  en- 
tirely. 

Several  motors  have  been  installed  in  oaper  mills, 
heet-sugar  mills,  alimentary  and  textile  establish- 
ments and  in  cafes,  printing  establishments,  stores, 
etc..  for  ventilation,  as  well  as  for  elevators. 

The  prices  charged  are  as  follows:  Lamos  of 
five,  10.  16.  25  and  52  candle  power,  each  24.  36.  54. 
84  and  107  pesetas  respectively,  or.  by  meter,  one 
peseta  per  kilowatt-hour.  Experiments  show  thaf- 
of  5.000  ID  candle  power  lamos — which  is  the  usual 
standard  there,  as  16  is  in  the  United  States — rot 
more  than  3.37?^  are  in  use.  on  an  average,  at  the 
same  time.  These  figures  have  been  reoeatedly 
verified.  The  cuts  are  reproduced  from  ITndu^trie 
E'ectrique.  

Tesia  Demands  an  Apology. 

Nikola  Tesla  has  a  grievance.  He  resents  the 
imputation  that  he  is  a  humbug,  and  proclaims  him- 
self a  "Christian  and  philosopher,"'  citing  in  sup- 
port of  this  assertion  the  fact  that  numerous  of- 
fenses against  his  dignity  and  personal  wishes 
have  been  committed  by  those  who  have  posed  as 
his  friends,  but  that  in  every  case  he  has  forgiven 
them  freel}-.  In  further  proof  of  his  forbearance  he 
declares  his  willingness  to  extend  pardon  for  the 
last  offense  and  restore  the  erring  ones  to  favor,  con- 
ditioned, however,  upon  the  publication  of  a  "com- 
plete and  humble  apology."  Mr.  Tesla  has  furnished 
the  Western  Electrician  the  following  copy  of  a  let- 
ter upon  this  subject  which  is  self-explanatory: 

To  the  Editor  of  the  Electrical  Engineer; 

By  publishing  in  your  columns  o£  November  17th  my  recent  con- 
tribution to  the  Electro-therapeutic  society  yon  have  finally 
succeeded — after  many  vain  attempts  made  during  a  number  of 
years — in  causing  me  a  serious  injury.  It  has  cost  me  great  pains 
to  write  that  paper  and  I  have  expected  to  see  it  appear  among 
other  dignified  contributions  of  its  kind,  and.  I  confess,  the  wound 
is  deep.  But  you  will  have  no  opportunity  for  inflicting  a  similar 
one.  as  I  propose  to  t.^ke  better  care  of  my  papers  in  the  future. 
In  what  manner  yoa  have  secured  this  one  in  advance  of  other 
electrical  periodicals  who  had  an  equal  right  to  the  same  rests 
with  the  secretary  of  the  society  to  explain. 

Your  editorial  comment  would  not  concern  me  in  the  least  were 
it  not  my  duty  to  take  note  of  it.  On  more  than  one  occasion  you 
have  offended  me.  but  in  my  qualities  both  as  Christian  and 
philosopher  I  have  always  forgiven  you  and  have  only  pitied  you 
for  your  errors.  This  time,  though,  your  offense  is  graver  than  the 
previous  ones,  for  you  have  dared  to  cast  a  shadow  on  my  honor. 

No  doubt  you  must  have  in  your  possession,  from  the  illustrious 
men  whom  j'ou  quote,  tangible  proofs  in  support  of  your  state- 
ment reflecting  on  my  honesty.  Being  a  bearer  of  great  honors 
from  a  number  of  American  universities,  it  is  my  dutv.  in  view  of 
the  slur  thus  cast  upon  them,  to  exact  from  you  that  in  your  next 
issue  you  produce  these,  together  with  this  letter,  which,  injustice 
to  myself.  I  am  forwarding  to  other  electrical  journals.  In  the 
absence  of  such  proofs,  which  would  put  me  in  the  position  to 
seek  redress  elsewhere.  I  require  that,  together  with  the  preced- 
ing, you  publish  instead  a  complete  and  humble  apology  for  your 
insulting  remark,  which  reflects  on  me  as  well  as  on  those  who 
honor  me. 

On  this  condition  I  will  again  forgive  yon,  but  I  would  advise 
you  to  limit  yourself  in  your  future  attacks  to  statements  for  which 
you  are  not  liable  to  be  punished  by  law. 

New  York,  November  iS.  1S9S.  X.  TESL.'^. 


Telegraphs  in   Cuba. 

The  Signal  Service  Corps  has  begun  the  construc- 
tion of  a  government  telegraph  line  connecting  San- 
tiago with  Manzanillo.  The  construction  party  com- 
prises 35  officers  and  men  and  a  medical  officer. 
They  carry  provisions  for  two  months.  The  wire 
will  be  stretched  overhead  along  the  road  over  which 
the  Spanish  general,  Escario,  marched  his  3,500  men 
170  miles  from  Manzanillo  in  10  days  to  the  assist- 
ance of  General  Toral,  when  the  Americans  were 
before  Santiago  early  in  July.  The  line  to  Guantan- 
amo  is  almost  finished,  and  will  soon  be  in  use. 
General  Wood  has  ordered  Captain  Brady  of 
the  Signal  Service  Corps  to  begin  the  construction 
of  a  line  to  Holguin  and  Gibara  immediately,  in 
order  that  headquarters  of  the  department  may  be 
in  touch  with  Colonel  Hood's  Second  Immunes. 
who  are  stationed  at  Gibara,  with  which  place  there 
is  now  no  communication  except  by  coasting  vessels. 
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Practical  Points  on  Electrical  Measure- 
ment.' 

By  W.  B.  Hale. 

Since  most  conimcrcial  types  of  amnictcrs  and 
voltmeters  are  direct-reading,  their  use  is  readily 
understood  by  any  one.  A  lew  sugt'estions  may 
not,  however,  l3e  out  ui  ijlacc.  Most  especially  do 
I  wish  to  remind  you  that  vohmeters  ^.nd  ammeters 
are  essentially  alike  in  construction  and  operation, 
and  that  an  instrument  which  in  one  case  indicates 
volts  may  in  another  indicate  amperes,  and  vice 
versa.  An  anmieter  is  a  low-resistance  voltmeter, 
and  a  voltmeter  is  a  high-resistance  ammeter.  A 
disregard  of  this  simple  truth  has  led  to  more  errors 
in  the  use  of  these  instruments  than  all  othjr  causes 
combined. 

To  make  this  plain  to  you,  I.  shall  assume  that  we 
have  a  battery  of  50  storage  cells  whose  voltage 
we  wish  to  measure,  and  that  for  this  purpose  we 
have  a  Weston  voltmeter  reading  from  0  to  150 
volts.  The  internal  resistance  of  the  cells  is  so  low 
that  we  may  disregard  it  entirely,  and  rnay  con- 
sider the  battery  merely  as  a  source  of  electromotive 
force.  We  connect  the  voltmeter  to  the  battery  ter- 
minals and  find  that  it  reads  100  volts. 

Now,  let  us  assume  that  we  have  a  means  of  grad- 
ually increasing  the  internal  resistance  of  these  cells 
without  affecting  their  electromotive  force.  Sup- 
pose, for  example,  that  we  slowly  siphon  off  the 
electrolyte  and  refill  the  jars  with  distilled  water, 
and,  as  we  do  so,  watch  the  voltmeter  needle.  Doe.^ 
it  still  point  to  100  on  the  scale?  No;  it  is  gradually 
dropping  back.     At  one  time  it  may  indicate,  say, 


as  it  leads  to  a  misconception  of  the  term  "volt- 
meter." Whenever  the  conditions  are  such  that  you 
have  a  noticeable  fall  of  i)Otential  through  your 
voltmeter,  I  would  advise  you  to  look  upon  it  as 
a  current  indicator— a  milliammeter — which,  for  the 
lime  being,  it  certainly  is.  This  assumption  wUl 
simplify  your  work  and  help  you  to  avoid  many 
errors.  If  the  Weston  voltmeter  scales  were  marked 
so  as  to  read  in  milliamperes  as  well  as  volts,  it 
would   be  a  decided  advantage. 

Let  us  now  consider  the  practical  use  of  these 
instruments  in  general  testing.  _ 

No  doubt  you  have  all  read  in  thS  technical  jour- 
nals, at  different  times,  articles  describing  methods 
of  measuring  insulation  resislance,  etc.,  with  a  Wes- 
ton portable  voltmeter;  and  you  must  have  noticed 
that,  in  the  majority  of  cases,  they  are  a  maze  of 
symbols  and  formulas,  in  which  V's.  R's  and  A's 
play  a  prominent  part,  with  here  and  there  a  sprink- 
ling of  X's  and  Y's  to  give  the  mixture  a  sprink- 
and  flavor! 

Now,  while  this  is  no  doubt  very  scientific,  is  it 
not  somewhat  out  of  place  in  methods  designed  for 
everyday  use?  Have  we  not  all  had  a  formula  slip 
our  memory  just  when  we  needed  it  most?  And 
have  we  not  then  sacrificed  valuable  time  in  looking 
it  up?  Well,  in  a  great  many  cases,  the  for- 
mula is  as  unnecessary  as  it  is  hard  to  remember. 
Let  us  see  if  we  cannot  solve  many  problems  in 
electrical  measurement  without  it. 
Measurement  of  Resistance. — General  Method. 

Connect  the  unknown  resistance  in  series  with 
a  known  resistance  and  a  source  of  electromotive 
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50  volts.  "Is  50  volts,  then,  the  difference  of  poten- 
tial at  the  battery  terminals?"  you  rnay  ask.  Not  at 
all;  it  remains  100  volts  as  before,  as  an  electro- 
static voltmeter  would  show.  If  that  is  the  case, 
why  does  not  the  voltmeter  mark  the  correct  volt- 
age? Because  we  are  now  using  it  as  a  milliammeter 
instead  of  a  voltmeter. 

Let  me  make  this  clear  to  you.  The  resistance 
of  Weston  voltmeters  averages  about  120  ohms  to 
the  volt.  Consequently  our  iso-volt  instrument  has 
a  resistance  of  about  18,000  ohms,  and  the  current 
flowing  through  its  coils  with  one  volt  pressure  is 
i-i8,oooth  of  an  ampere.  In  other  words,  it  is  a  gal- 
vanometer which  has  been  calibrated  to  give  a  de- 
flection of  one  scale  division  with  i-iS,oooth  of  an 
ampere.  If  we  raise  the  vol  age  to  100,  the  current 
in  the  voltmeter  rises  to  i-i8oth  ampere  and  deflects 
the  needle  too  scale  divisions. 

We  now  see  why  the  voltmeter  needle  dropped 
l.iack  as  we  increased  the  internal  resistance  of  the 
battery,  for  when  this  resistance  had  risen  to,  say, 
18,000  ohms,  the  ma.ximum  current  the  battery 
could  send  through  its  own  resistance  plus  that 
of  the  voltmeter  was  i-36oth  of  an  ampere — just 
enough,  in  fact,  to  deflect  the  needle  50  scale  di- 
visions, which  is  apparently  50  volts. 

If  anyone  is  inclined  to  doubt  this  statement,  let 
him  take  a  lOO-cell  silver-chloride  dry  battery  and 
measure  its  electromotive  force  with  a  Weston 
double-scale  portable  voltmeter,  range  0-7SO  and 
0-150  volts,  respectively.  He  will  find  the  reading 
on  the  750-volt  scale  to  be  five  or  six  volts  higher 
than  the  reading  on  the  150-volt  scale.  This  dis- 
crepancy is  due  to  the  comparatively  high  internal 
resistance  of  the  ba'tery.  It  is  sometimes^explained 
by  saying  that  there  is  a  greater  "drop"  throush 
the  lower  resistance  coil  of  the  voltmeter  under 
these  circumstances.  While  such  a  statement  is 
correct.  I  should  not  recommend  ycu  to  emoloy  it, 

I.     Read  before  tlie    ChicaKO  Electrical  association,  October 


force,  such  as  a  battery  or  a  generator.  Then  wnth 
a  voltmeter  of  suitable  range  note  the  readings — 
first,  when  it  is  applied  to  the  terminals  of  the  known 
resistance,  and  second,  when  it  is  applied  to  the 
terminals  of  ihe  unknown  resis  ance.  It  is  evident 
that  these  vcl'.ages  will  bear  the  same  relation  as 
the  resistance  at  whose  terminals  they  exist.  If, 
for  exam.ple,  the  known  resistance  is  i.ooo  ohms, 
and  the  voltmeter  readings  are  64  and  46  volts  re- 
spectively, then  the  unknown  resistance  is 

1,000  X  46 

=  718.75  ohms. 

64 

Measurement  of  Low  Resistances. 
Pass  through  the  resistance  the  largest  current  it 
will  carry  without  heating,  and  measure  the  difference 
of  potential  at  the  terminals  with  a  millivoltmeter. 
Then,  C  and  E  being  known,  Ohm's  law  gives  us 
E 
R  =  — . 
C 
This  method  is  applicable  in  many  cases  where  the 
Wheatstone  bridge  would  not  give  satisfactory  re- 
sults.    It    is   especially   useful    in   locating   crossed, 
open  or  grounded  coils  in  armatures;  also,  in  meas- 
uring  variable   resistances,    such   as   poor    contacts 
in  switches,  cut-outs,  etc. 

Measurement  of  High  Resistances. 

I  have  here  a  Weston  voltmeter  reading  to  150 
volts.  Its  internal  resistance  is  19.600  ohms.  I 
connect  its  binding-posts  to.  the  incandescent  sys- 
tem and  the  needle  deflects  no  division?,  indicating 
I  TO  volts  pressure.  I  then  open  one  side  of  the 
circuit  and  insert  a  high-resistance  coil.  The  volt- 
meter needle  now  points  to  35  on  the  scale. _  Can 
we  find  out  from  this  the  number  of  ohms  in  the 
rheostat  without  using  a  formula?  Yes;  more  eas- 
ily without  it  than  with  it.  For  mstance:  We  saw 
that   no  volts   sent   sufficient   current  through   the 


resistance  of  the  voltmeter  (19,600  ohms)  to  deflect 
the  needle  no  divisions.  In  other  words,  with  no 
volts  pressure 

no  divisions  deSectioo  indicates — 19,600  ohms  total  resistance 
I        "  "  "  19. tioo  X  no  =  2.15(1.000  ohms 

35        '  "  '■         2,156000.^    35=       61.600     ■• 

This  gives  us  the  total  resislance  in  circuit,  and  sub- 
tracting the  resistance  of  the  voltmeter,  we  have 
as  the  value  of  the  rheostat  61,600 —  ig,6oo  =  42,000 
ohms. 

Following  is  the  rule:  Multiply  the  number  of 
ohms  in  your  voltmeter  by  the  number  of  volts  you 
are  working  with.  This  gives  the  "constant"  for 
that  voltage.  Then  note  the  voltmeter  reading 
when  the  unknown  resistance  is  added  to  the  volt- 
meter circuit.  Divide  your  constant  bv  this  read- 
ing, and  the  result,  minus  the  resistance' of  the  volt- 
meter, is  the  number  of  ohms  in  the  unknown  high 
resistance. 

Measurement  of  Insulation  Resistance. 

In  insulation-resistance  work  the  voltmeter  re- 
sistance may  usually  be  disregarded,  it  being  insig- 
nificant in  comparison  with  the  very  high  resis'ance 
we  are  measuring.  The  operation  is  then  extremely 
simple.  To  find  the  insulation  resistance  of  an  elec- 
tric-light main,  for  example,  ground  one  binding- 
post  of  the  voltmeter  and  connect  the  other  to  the 
main  that  is  clear.  Divide  the  scale-reading  thus 
obta.ined  into  your  constant,  and  you  have  directly 
the  insulation  resistance  in  ohms  of  the  faulty  main. 

If  both  mains  have  leakage  to  ground  the  fore- 
going test  should  be  made  on  each  side  of  the  cir- 
cuit. Then  the  voltmeter  constant  divided  by  the 
sum  of  the  two  readings  will  give  the  insulation 
resistance  of  the  entire  system.  A  formula  is  by 
some  considered  indispensable  in  this  test.  Would 
they  use  a  formula  to  calculate  the  current  flowing 
through  a  divided  circuit,  or  would  they  insert  am- 
meters into  the  several  branches  and  add  the  amnere 
readings?  This  last  is  practically  what  we  have 
done  here,  \yiien  the  voltmeter  is  connected  be- 
tween the  positive  main  and  the  ground  it  indicates 
by  its  deflection  the  number  of  milliamperes  of  cur- 
rent leaking  through  the  insulation  of  the  negative 
main  to  ground,  and  when  it  is  connected  between 
the  negative  main  and  ground  it  indicates,  in  a  like 
manner,  the  leaka,ge  from  the  positive  main.  It 
is  evident  that  the  sum  of  these  readings  gives  us 
the  total  current  that  would  flow  through  the  in- 
sulation of  both  mains  were  they  to  be  connected 
to  one  pole  of  the  generator,  with  its  other  pole 
grounded. 

If  you  wish  to  measure  the  insulation  resistance 
of  a  system  of  incandescent  wiring,  disconnect  the 
svstein  from,  sav,  the  positive  mam  where  it  enters 
Ihe  building,  and  around  that  main  through  a  lamp; 
then  insert  the  vohmeter  between  the  negative  main 
and  the  entire  installation.  This  is  most  conveniently 
done  at  the  main  cut-out.  where  you  may  remove 
the  fuses  and  connect  one  binding-post  of  the  volt- 
meter to  both  sides  of  the  house  circuit  looped  to- 
.gether,  and  the  other  bindin.Er-post  to  the  nes-ative 
main.  Then  ground  the  positive  main  through  a 
lamp  or  fuse,  and  note  the  voltmeter  readimr.  '  Di- 
Y'de  this  readine-  into  the  voltmeter  "constant"  for 
the  voltage  of  the  system,  and  j'ou  have  the  in- 
sulation resistance  of  the  plant. 

Battery  Testing. 
A  Weston  portable  voltmeter  with  a  three-volt 
scale  is  excellent  for  tests  on  individual  cells.  Un- 
less  the  battery  has  an  abnormally  high  internal 
resistance,  the  voltmeter  reading  will  represent  its 
true  electromotive  force. 

Internal  Resistance  of  Cells. 

We  have  here  an  ordinary  Leclanche  porous-cup 
battery.  The  voltmeter  shows  that  its  electromotive 
force  is  1.55  volts.  I  close  the  cell  through  10  ohms 
external  resistance,  and  the  voltmeter  now  indicates 
1.43  Yolts  as  the  difference  of  potential  at  the  termi- 
nals. Now,  the  electromotive  force  of  the  battery 
is  probably  generated  where  the  chemical  action 
is  taking  place;  that  is,  at  the  surface  of  the  zinc 
element;  and  when  we  put  the  cell  on  a  closed  cir- 
cuit there  is  a  fall  of  potential  through  both  the 
external  and  internal  resistances.  We  have,  in  fact, 
a  current  flowing  through  two  resistances  in  series, 
and.  as  we  have  seen  in  our  previous  tests,  the  po- 
tential differences  at  their  terminals  are  proportional 
to  the  resistances  themselves. 

Well,  we  have  just  found  that  the  electromotive 
force  of  this  cell  is  1.55  volts,  and  that  its  potential 
when  closed  through  10  ohms  is  1.43  volts.  The 
difference  between  these  values,  which  is  .12  of  a 
volt,  must  represent  the  fall  of  potential  through 
Ihe  internal  resistance  of  the  battery.  Or.  to  put 
it  in  the  form  of  an  equation: 

1.43  :  .12  ::  10  ohms  :  internal  resistance  of  cell. 

Therefore,  internal  resistance  =  (.12  X  10)  -^  1.43 
.  ^=  .84  ohm. 

There  are  more  exact  means  of  determining  the 
internal  resistance  of  batteries,  but  this  method  is 
sufficiently  accurate  for  all   practical  purposes. 

Suggestions. 
The  excellence  of  the  Weston  portable  instru- 
ments and  their  widespread  use  justify.  I  think,  the 
time  we  have  devoted  to  their  consideration  this 
evening.  In  the  Weston  voltmeter,  in  particular, 
we  have  a  portable  and  sensitive  DWrsonval  gal- 
vanometer of  great  usefulness.  'Before  concluding, 
I  should  like  to  read  you  a  short  list  of  "Don'ts." 
made  up  from  practical  experience. 


298 

(i)  Don't  place  the  voltmeter  near  dynamos  or 
motors,  nor  close  to  any  large  mass  of  iron. 

(2)  Don't  set  it  down  roughly,  and,  above  all, 
don't  get  into  the  habit  of  tapping  the  case  every 
time  you  take  a  reading.  If  the  needle  sticks,  the 
voltmeter  needs  to  be  repaired. 

(3)  Don't  connect  the  three-volt  cod  to  iio-volt 
mains.  It  would  be  better  if  the  left-hand  binding- 
post  of  the  lower  scale  had  its  value  stamped  in 
more  conspicuous  figures,  as  the  small  figures  now 
used  are  often  hardly  distinguishable  after  the  bind- 
ing-post has  been  handled  for  any  length  of  time. 

(4)  Don't  screw  the  portable  voltmeters  to  your 
switchboard  or  to  the  wall  and  expect  to  get  good 
results;  they  should  always  be  placed  on  a  level 
surface  when  used. 

Finally,  Do  mark  the  resistance  of  your  voltme:er 
and  its  "constants"  for  standard  commercial  volt- 
ages on  a  small  card,  and  attach  this  to  the  instru- 
ment; you  will  find  it  useful.  (If  the  manufacturers 
of  the  Weston  voltmeter  would  stamp  the  resistance 
of  its  coils  on  the  instrument  itself,  it  would  be  a 
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great  convenience.  They  now  mark  the  resistance 
only  on  the  lid  of  the  carrying  case,  and  as  these 
lids  are  frequently  broken,  lost,  mislaid  or  inter- 
changed, it  is  often  difficult  to  find  out  the  resist- 
ance of  the  voltmeter  one  is  using.) 

I  will  close  this  paper  with  a  few  words  on  prac- 
tical units  of  measurement. 

We  have  here  a  simple  circuit  of  one-ohm  resist- 
ance carrying  one  ampere  of  current. 

The  difference  of  potential  at  its  terminals  is,  of 
course,  one  volt. 

One  coulomb  of  electricity  will  pass  any  point 
in  this  circuit  in  one  second  of  time,  and  will  charge 
in  one  second  a  condenser  of  one  farad  capacity 
to  a  potential  of  one  volt. 

Power  will  be  developed  in  this  circuit  at  the  rate 
of  one  watt  per  second,  and  the  work  done  in  one 
second  will  be  one  joule. 

If  the  current  in  this  circuit  commence  at  zero 
and  rise  to  maximum  in  one  second,  and  if  during 
that  time  it  encounter  an  opposing  electromotive 
force  equivalent  to  one  volt,  then  the  inductance 
of  the   circuit  is  one  henry. 


High-voltage  Power  Transmission.^ 

By  Chas.  F.   Scott. 
Part  I. 

Several  years  ago  an  investigation  of  the  condi- 
tions and  requirements  incident  to  the  use  of  high 
voltages  was  undertaken  by  the  engineering  depart- 
ment of  the  Westinghousc  Electric  and  Manufac- 
turing company.  In  this  experimental  investigation 
the  size  of  the  apparatus  and  the  conditions  of  the 
tests  were  as  far  as  practicable  such  as  would  pre- 
vail in  actual  work. 

The  transformer,  the  sine  qua  non  of  high-volt- 
age working,  receiving  first  consideration.  A  design 
suitable  for  large  sizes  was  worked  out  and  tested; 
then  high-voltage  windings  were  made.  Attention 
was  next  directed  to  the  line  insulator. 

New  phenomena  were  liable  to  be  presented  at 
higher  voltages  and  it  was  necessa-ry  to  determine 
what  they  were,  also  how  to  meet  the  requirements 
which  they  impose.  New  forms  and  sizes  of  insu- 
lators were  designed,  made  and  tested  to  determine 
the  losses  which  would  occur  and  the  limit  at  which 
they  would  break  down. 

The  luminosity  and  the  hissing  sound  emitted  by 
the  connecting  wires  of  high  voltage  suggested  a 
loss  W'hich  might  be  an  appreciable  addition  to  that 
over  the  surface  of  the  insulators.  It  was  found 
that  a  very  considerable  loss  of  energy  took  place 
between  the  w'ires — a  loss  which  at  high  voltages 
was  much  in  excess  of  that  across  the  surface  of 
the  insulators. 

Mr.  L.  L.  Nunn  visited  Pittsburg  at  this  time  and 
became  much  interested  in  this  work.  He  was  a 
pioneer  in  power  transmission,  having  put  in  the 
first  large  alternating-current  transmission  plant  in 
this  country,  namely,  that  at  Telluride,  Colo.,  which 
was  designed  by  the  writer  and  described  by  him" 
at  the  general  meeting  of  this  Institute  in  1802.  It 
was  proposed  that  this  work  be  taken  up  conjointly 
by  the  Westinghouse  company  and  Mr.  Nunn,  and 
prosecuted  on  a  much  enlarged  scale,  by  operating 
the    original    motor    over    a    high-voltage    line.     In 

1.  American  Institute  of  Electrical  Engineers,  general  meet 
ine,  Omaha. 

2.  TransactioDS,  Vol,  ix.,  p.  425. 


WESTERN  ELECTRICIAN. 

a  report  to  the  vice-president  and  general  manager 
of  the  electric  company,  dated  April  2,  1895,  the 
writer  said:  "The  transformers  would  be  arranged 
to  give  a  line  pressure  of  10,000,  which  is  to  be  in- 
creased by  suitable  steps  to  possibly  50,000  volts. 
...  I  regard  this  as  an  excellent  opportunity  to 
make  a  thorough  and  extremely  important  and  valu- 
able test  of  high-tension  working  under  difficult 
practical  conditions,  which  our  company  should 
take  up  and  carry  out  as  fully  as  possible."  Raising 
and  lowering  transformers  were  made  and  sent  to 
Telluride,  and  power  for  the  100  horse  power  syn- 
chronous motor  \vas  transmitted  at  voltages  far  ex- 
ceeding any  which  had  been  previously  used  any- 
where. Exceptional  facilities  were  afforded  for 
observing  the  practical  operation  of  high-tension 
working  under  severe  climatic  conditions,  and  for 
making  measurements.  The  results  of  the  work 
were  so  assuring  that  the  Telluride  Power  Trans- 
mission company  has  lately  installed  a  plant  which 
is  in  commercial  operation  at  40,000  volts,  and  is 
now  making  an  increase  in  the  plant.  This  w-ork 
has  been  continued  on  experimental  circuits  at  East 
Pittsburg,  and  some  measurements  have  been  made 
at  Niagara. 

The  work  which'  has  just  been  briefly  described 
was  an  investigation  into  an  unknown  field.  It 
has  been  progressively  and  systematically  carried 
out,  and  it  has  determined  results  which  were  un- 
foreseen, and  which  are  of  both  theoretical  interest 
and  practical  importance.' 

This  present  paper  describes  the  more  interesting 
and  important  parts  of  this  work  and  gives  the  meth- 
ods b}"  which  measurements  have  been  made  and 
the  results  which  have  been  reached.  A  number  of 
points  of  interest  and  importance  are  given  with 
regard  to  long-distance  transmission  plants  now  in 
operation. 

High-tension  Transformers. 

In  1891  the  Westinghouse  company  furnished 
transformers  for  the  10,000-volt  transmission  to  San 
Bernardino  and  Pomona.  Twenty  transformers 
were  used  in  a  set,  each  giving  a  pressure  of  500 
volts  and  the  20  in  series  io,oco  volts.  This  arrange- 
ment made  the  msulation  within  the  individual  coils 
a  matter  of  comparative  ease.  The  insulation  be- 
tween the  coils  of  the  high-tension  circuit  and  o:her 
parts  of  the  transformer  was  secured  by  allowing 
a  space,  which  was  filled  with  oil. 

The  first  arrangement  of  transformers  for  giving 
from  30,000  to  50,000  volts  was  made  by  using  a 
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FIG.    I.       HIGH-VOLTAGE  POWER  TRANSMISSION. 

number  of  transformers,  each  giving  lo.oco  or  15,000 
volts.  The  low-tension  circuits  of  the  several  trans- 
formers received  current  from  an  insulating  trans- 
former in  which  there  were  a  number  of  separate 
coils,  each  one  supplying  a  separate  raising  trans- 
former. An  arrangement  of  this  kind  was  used  for 
obtaining  the  high  voltages  in  the  exhibit  of  the 
Westinghouse  company  at  the  World's  Fair.  A 
large  transformer  was  designed  in  January.  1S94. 
The  output  of  200  kilowatts  was  many  times  greater 
than  that  of  any  transformers  which  had  been  made 
by  the  Westinghouse' company.  The  transformer 
was  oil-insulated  and  was  cooled  by  water  flowing 
through  a  pipe  immersed  in  the  oil.  This  trans- 
former was  pronounced  a  success,  and  the  type  "was 
adopted  and  has  been  followed  ever  since  as  a  stand- 
ard, except  that  the  water  cooling  is  employed  only 
on   the  largest  sizes. 

The    transformer    was    then    rewound    for    40.000 
volts    and  a  somewhat  reduced  output.     It  was  op- 
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erated  at  this  voltage  for  a  short  time,  when  it  was 
found  that,  through  an  oversight,  the  insulation 
between  layers  was  insufficient.  In  October  the 
high-tension  coils  were  rewound  for  60.000  volts  and 
the  transformer  is  still  in  use  after  many  months 
of  varied  service  and  a  considerable  period  of  in- 
activity. 

The  making  of  a  single  large  transformer  for  a 
very  high  voltage  naturally  involved  new  difficulties. 
Above  10,000  or  2o^q^'olts  there  was  an  unexplored 
and  uncertain  field  in  the  matter  of  insulation.  Ma- 
terials which  were  commonly  used  at  ordinary  volt- 
ages might  have  very  different  characterisrics  under 
the  new  conditions.  Tests  were  made  on  materials 
before  the  first  high-voltage  transformers  were 
made,  and  it  has  been  continued.  The  large  high- 
tension  transformer  as  made  to-day  was  not  designed 
in  a  week  or  a  month,  but  it  has  been  an  evolution 
based  upon  experimental  tests  and  experience  i^ 
continued  operation. 

High-tension  Insulators. 

After  a  high-voltage  transformer  was  constructed, 
tlje  insulator  naturally  presented  itself  as  a  funda- 
mental factor  in  transmission.  The  requisites  of  an 
insulator   for  high-voltage   work  are    that   it   shall 
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have  a  dielectric  strength  sufficient  to  prevent  the 
current  passing  directly  through  the  material,  that 
its  dimensions  shall  be  large  enough  to  prevent  the 
passage  of  current  over  the  outside  of  the  insulator 
to  its  support,  and  that  the  resistance,  both  of  the 
material  and  its  surface,  shall  be  sufficiently  high 
to  prevent  undue  loss  of  energy.  In  addition  to 
these  fundamental  electrical  requirements  are  those 
of  a  mechanical  nature  involving  strength  and  con- 
venience. These  properties  must,  cf  course,  be  per- 
manent, and  not  liable  to  deterioration  while  in 
service. 

Up  to  this  time  very  little  attention  had  been  given 
to  the  manufacture  and  design  of  high-tension  in- 
sulators. There  were  available  for  our  laboratory 
tests  the  glass  insulators  which  we  had  designed  for 
the  10,000-volt  transmission  line  at  San  Bernardino 
and  Pomona,  Cal.  (See  paper  of  Mr.  G.  H.  Wins- 
low^  before  the  general  meeting  of  the  Institute  in 

1895.) 

A  much  larger  glass  insulator  was  made  having 
the  so-called  "helmet"  form,  which  was  probably 
the  beginning  of  a  type  which  is  now  quite  common. 
The  large  glass  insulator  presented  mechanical  diffi- 
culties in  manufacture,  and  recourse  was  had  to 
porcelain.  An  insulator  was  designed  to  be  undsr- 
hung.  the  top  of  the  insulator  being  supported  in 
an  inverted  cup,  which  was  to  be  bolted  to  the 
under  side  of  the  cross-arm.  From  the  bottom  of 
the  insulator  a  pin  extended  which  was  anchored 
in  a  hole  in  the  insulator  and  held  the  wire  several 
inches  below  the  porcelain.  The  object  was  to 
place  the  wire  below  the  cross-arm,  so  that  the  snow 
which  might  pile  up  on  the  cross-arjn  would  not 
come  near  the  insulator.  The  wire,  moreover,  in- 
stead of  being  supported  upon  the  top  of  the  in- 
sulator, where  it  is  in  connection  wi:h  an  extended 
wet  surface,  would  be  supported  from  the  part  of 
the  insulator  which  is  moit  protected  and  the  dryest. 

An  interesting  evolu'.ion  then  began  to  take  place 
in  the  manufacture  of  porcelain.  There  were  eight 
or  10  steps  in  this  history,  in  which  insu'atcrs  which 
were  presumed  by  the  manufacturer  to  be  satisfac- 
tory were  broken  down  on  high-voltage  test.  Por- 
celain which  presented  a  beautiful  smooth  glazed 
surface  was  often  found  to  contain  internal  cracks 
or  cavities  which  were  scon  traversed  by  the  current. 
In  other  cases  bits  of  pebbles  or  other  impurities 
were  found.  In  still  other  cases  the  porcelain  was 
not  homogeneous  and  was  not  compact,  or  the  ma- 
terial was  porous  and  absorbed  a  drop  of  ink  almost 
as  readily  as  a  lump  of  sugar  would  do.  The  eft'ect 
of  this  work  is  seen  in  the  improved  quality  of  ma- 
terial now  made  by  certain  porcelain  manufacturers 
who  benefited  by  this  experience.  It  may  also  be 
remarked  that  some  of  the  unpleasant  experiences 
with  porcelain  insulators  might  have  be^n  prevented 
if  similar  preliminary  tests  had  been  made  instead 
of  employing  the  more  expensive  and  inconvenient 
method  of  testing  them  in  commercial  service. 

The  under-hung  form  of  porcelain  insula  or,  how- 
ever, did  not  prove  successful  or  satisfactory.  The 
insulator  was  heavy  and  cumbersome,  and  no  sat- 
isfactory method  was  devised  for  holding  the  wire. 
A  wooden  pin  lacks  strength  and  a  metal  pin  re- 
duces insulation.  Moreover,  smaller  insulators  of 
the  ordinary  form  were  found  suitable  for  higher 
pressures   than   was   anticipated. 

Some  measurements  were  made  of  the  losses  on 
the  Pomona  insulators.  Twenty-four  insulators 
were  mounted  on  wooden  pins.  A  wire  was  run 
along  the  tops  of  the  insulators  and  a  second  wire 
connected  the  pins.  The  increase  produced  in  the 
reading  of  a  wattmeter  in  the  primary  of  the  raising 
transformer  when  the  wires  were  connected  to  the 
high-voltage  terminals  was  taken  as  the  loss  on  the 
insulators.    The  loss  at  25  000  volts  was  about  two 

I.    TraasactioDs,  Vol.  sii.,  p.  405. 


November  26,   1898 

watts  per  insulator.  Tliis  voltage  between  pin  and 
wire  corresponds  to  50,000  volts  between  transmis- 
sion wires. 

Losses  Between  Wires. 

The  loss  over  the  surface  o(  insulators  was  quite 
small,  in  fact  almost  insignificant,  compared  with 
the  amount  of  power  which  would  ordinarily  be 
transmitted.  The  various  displays  of  energy  about 
high-iension  wires  led  us  to  investigate  and  de- 
termine whether  this  loss  was  one  ui  importance. 
In  order  to  measure  the  loss  between  wires,  eliminat- 
ing what  occurs  on  the  insulaiois,  it  was  desirable 
to  have  a  considerable  length  of  wire,  to  support 
it  without  insulators,  and  preferably  to  arrange  the 
wires  in  such  a  form  as  to  give  a  considerable  loss. 
Nine  wires  each  Go  feet  long  were  stretched  four 
inches  apart  in  a  horizontal  plane  and  were  held  in 
place  by  strings  several  feet  in  length  at  each  end. 
The  wires  were  No.  19  B.  and  S.  gauge,  0.036  inch 
in  diameter.  They  could  be  conncc'.ed  in  various 
ways,  and  any  pair  or  pairs  of  wires  could  be  omitted 
as  desired. 

The  power  supplied  to  the  raising  transformer 
was  measured  by  a  wattme;er  placed  in  the  primary 
low-tension  circuit.  When  the  load  was  placed  on 
ihe  transformer,  the  wattmeter  reading  increased, 
and  the  amount  of  increase  was  taken  as  the  power 
delivered  to  the  load.  This  method  involves  certain 
errors,  which  will  be  pointed  out  further  on,  but,  on 
the  whole,  it  gives  an  appro.ximate  and  fairly  correct 
indication  of  the  power,  and  is  sufficient  to  show 
clearly  the  general  form  of  the  loss  curves  and  a 
number  of  interesting  characteristics. 

The  first  measurements  of  this  loss  are  recorded 
February  26,    1895.     The  first,  third,   filth,   seventh 
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and  ninth  wires  were  connected  in  multiple  to  one 
terminal,  and  the  other  wires  were  connected  to 
the  second  terminal  of  the  raising  transformer;  suc- 
cessively increasing  voltages  were  applied. 

The  wires  began  to  give  a  hissing  or  crackling 
sound,  and  in  the  dark  began  to  appear  luminous 
at  a  little  below  20,000  volts.  As  the  voltage  was 
increased  the  sound  became  more  and  more  intense, 
the  wires  vibrated  and  became  more  and  more 
luminous,  until,  at  the  higher  voltages,  they  were 
surrounded  by  a  coating  of  soft  blue  light  many 
times  the  diameter  of  the  wire.  Often  there  were 
bright  points  along  the  wire,  probably  correspond- 
ing to  bits  of  dust  or  rough  places  reserabhng  points 
on  the  wire.  The  large  room  soon  became  strongly 
charged  with  ozone. 

Results  of  measurements  on  all  wires,  aUe.-nate 
wires  being  connected  together  to  one  terminal, 
and  the  intermediate  wires  to  the  other  terminal 
of  the  raising  transformer,  are  given  in  the  accom- 
panying Fig.  I.  Three  curves  are  given  for  a  fre- 
quency of  60  periods  per  second,  or  7,200  alterna- 
tions per  minute.  Two  of  these  curves  give  the 
wattmeter  readings  for  the  different  voltages,  one 
for  the  transformer  alone,  and  the  other  for  the 
transformer  and  high-tension  wires.  The  third 
curve  gives  the  difference  between  the  two,  and 
therefore  represents  approximately  the  loss  on 
the  high-tension  wires.  Corresponding  curves  are 
given  of  tests  made  at  a  frequency  of  I33- 
The  loss  in  the  transformer  is  less  at  the  higher 
frequency,  but  the  loss  on  the  high-tension  wires 
is  almost  the  same  for  both  frequencies.^  These 
losses  are  verv  small  below  18.OCO  volts,  but  increase 
rapidly  up  to  30,000  volts,  which  is  about  the  highest 
pressure  used. 
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As  the  two  sets  of  tests  were  made  with  dynamos 
having  different  characteristics,  they  may  not  ac- 
curately represent  the  relative  effects  of  the  frequen- 
cies. The  difference  due  10  causes  other  than  the 
frequency  are,  however,  probably  small,  so  that  these 
tests  arc  correct  in  showing  the  general  relation 
between  the  loss  and  the  pressure,  and  in  indicating 
that  the  loss  depends  little,  if  at  all,  upon  the  fre- 
quency. ,  ,      . 

Tests  were  made  with  different  numbers  of  wires. 
In  one  case  the  measurements  were  made  with  the 
arrangement  described  above,  in  which  five  wires 
were  connected  together  and  the  four  intermed.ate 
wires  were  connected  to  the  second  terminal  of  the 
raising  transformer.  Two  wires  at  one  end  were 
then  left  off.  Two  of  these  were  next  omitted,  leav- 
ing three  connected  to  one  terminal  and  two  to 
the  other.  One  of  these  was  left  off,  leaving  the 
first  and  third  wires  connected  together,  and  the 
second  and  fourth  also.  The  first  and  ninth  wires 
were  then  connected  together,  also  the  second  and 
eighth.  As  the  first  and  second  wires  were  well 
separated  from  the  eighth  and  ninth,  the  mutual 
effect  between  them  is  negligible,  so  that  the  loss 
in  this  case  may  be  considered  as  double  that  whch 
would  be  obtained  from  the  first  and  second  wires 
alone.  The  results  of  this  measurement  are  plotted 
in  Fig.  2.  The  points  for  both  loss  and  current  tall 
on  a  straight  line  and  indicate  that  each  additional 
wire  causes  a  definite  increase. 

Measurements  made  upon  wires  at  greater  dis- 
tances show  that  the  action  is  considerably  less  as 
the  wires  are  separated.  The  less  is  approximately 
tlie  same  at  28,000  volts  when  the  wires  are  four 
inches  apart  that  it  is  at  36.000  volts  when  they  are 
16  inches  apart.  The  loss  for  a  distance  of  eight 
inches  is  intermediate. 

Other  measurements  were  made,  but  nothing  of 
further  importance  was  developed.  It  is  interesting 
to  note  that  within  a  few  days  of  the  first  measure- 
ments the  general  characleristics  of  this  loss  were 
determined,  namely,  that  the  loss  between  wires  in- 
creases rapidly  after  a  critical  voltage  is  reached, 
that  the  loss  is  practically  independent  of  the  fre- 
quency, that  it  is  much  less  as  the  distance  between 
wires  is  increased.  When  a  loss  of  1.200  watts  was 
obtained  on  a  total  length  of  540  feet  of  wire  at  only 
30,000  volts,  the  important  bearing  of  this  phenom- 
enon upon  transmission  became  ver}'  evident.  The 
tests  were  stopped  as  preparations  were  begun  for 
the  continuation  of  the  work  at  Telluride. 
Transformers  at  Telluride 
The  original  Telluride  plants  operated  at  3,000 
volts.  Both  the  generator  and  the  synchronous 
motor  were  wound  for  this  pressure.  Two  trans- 
formers were  furnished  for  the  high-voltage  tests, 
one  for  raising  the  generator  voltage  for  transmis- 
sion and  the  other  for  lowering  the  voltage  for  the 
motor.  The  windings  were  connected  with  a  num- 
ber of  terminals  by  which  the  high-tension  voltage 
could  be  varied  over  a  wide  range  up  to  60,000  volts. 
Coils  of  similar  shape  were  placed  side  by  side 
in  what  is  known  as  the  "parallel"'  form  of  construc- 
tion. Each  coil  had  many  layers  of  wire  and  but 
few  turns  per  layer,  thus  securing  a  small  difference 
of  pressure  between  consecutive  layers.  The  high- 
tension  winding  was  divided  into  four  similar  coils, 
each  designed  to  give  a  maximum  of  15,000  volts. 
The  individual  coils  could  be  differently  connected, 
either  in  series  or  in  multiple.  The  low-tension 
coils  were  five  in  number  and  were  provided  with 
loops,  by  which  the  number  of  effective  turns  could 
be  varied.  Three  low-tension  coils  were  placed  be- 
tween two  pairs  of  high-tension  coils  and  the  two  re- 
maining low-tension  coils  were  placed  on  the  two 
ends.  Between  the  low-tension  and  high-tension 
coils  metallic  shields  were  placed,  which  were  con- 
nected to  the  ground  for  protecting  the  low-tension 
circuit  from  danger  in  case  of  accidental  contact 
with  the  high-tension  circuit,  and  also  for  screening 
the  low-tension  circuit  from  electrostatic  induction 
from  the  high-tension  windings.  The  transformer 
was  immersed  in  a  case  containing  oil.  The  iron 
and  the  case  of  the  transformer,  as  w-ell  as  the  shields 
between  the  coils,  were  connected  to  the  ground. 

There  was  also  an  auxiliary  transformer,  whose 
primary  was  connected  across  the  generator  ter- 
minals, while  its  secondary  was  placed  in  series  with 
the  circuit  to  the  raising  transformer,  thus  either 
raising  or  lowering  the  generator  electromotive 
force,  as  desired.  The  secondary  had  a  number  of 
steps,  so  that  the  voltage  could  be  varied  at  will. 

The  Transmission  Line. 
The  line  extends  from  the  power  station  near 
Ames,  which  is  a  few  miles  from  Telluride,  Colo., 
to  the  Gold  King  mill.  The  line  passes  over  an 
exceedingly  rugged  country,  and  has  a  total  length 
of  nearly  2%  miles  (11,720  feet).  There  are  62  poles, 
each  carrying  three  cross-arms,  the  upper  being 
about  26  feet  from  the  ground.  Each  cross-arm 
carries  two  wires  supported  by  insulators,  which  are 
designated  as  follows:  Large  glass,  small  glass,  por- 
celain. (See  Figs.  4  and  5.)  The  large  glass  in- 
sulator is  the  same  as  that  used  on  the  circuit  in 
the  San  Bernardino  and  Pomona  plant.  The  total 
height  is  five  inches  and  the  ma.ximum  diameter  5^/^ 
inches.  The  bottom  of  the  insulator  stands  1% 
inches  above  the  cross-arm.  The  porcelain  insulator 
is  4  1-16  inches  high  and  5%  inches  in  diameter. 
The  bottom  is  3  1-16  inches  above  the  cross-arm. 
The  small  glass  insulator  is  3%  inches  in  height, 
dVi  inches  in  diameter  and  stands  2%  inches  above  the 
cross-arm.  The  insulator  is  triple-petticoat;  the  other 
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two  insulators  are  double-petticoat.  The  circuits 
were  strung  with  galvanized  iron  wire  0.165  inch 
in  diameter,  which  is  No.  8  B.  W.  G.,  and  about 
No.  6  B.  &  S.  gauge.  Later  the  circuit  on  por- 
celain insulators  was  changed  to  No.  6  B.  &  S. 
copper  wire  0.1C2  inch  in  diaijieter.  The  measured 
resistance  of  one  of  the  iron-wire  circuits  was  66.25 
ohms  at  — 7  degrees  C. 

The  Lightning  Protection 
The  lightning  protection  was  laid  out  by  Mr.  A.  J. 
Wurts,  who,  previous  to  this  time,  had  spent  some 
months  at  Teiluride,  determining  the  requirements 
(or  protecting  the  3,000-volt  circuit.  The  protection 
consists  of  choke-coils  and  spark-gaps  of  non-arcing 
metal,  as  described  by  Mr.  Wurts  in  his  paper'  be- 
fore  the    Institute,    March,    1892. 

In  each  line  10  choke-coils  were  placed.  Unit 
arresters,  each  consisting  of  seven  non-arcing  metal 
cylinders,  and  having  six  spark-gaps,  were  con- 
nected, as  is  shown   in   Fig.  3. 

Running  Tests  at  Telluride 
The  first  tests  were  qualitative  rather  than  quan- 
titative. It  was  uncertain  what  phenomena  might 
accompany  the  operation  of  a  long  line  at  high 
voltage,  and  the  pressure  which  could  be  used  on 
the  insulators  was  a  matter  to  be  determined.  The 
first  thing  was  to  find  what  would  work;  measure- 
ments could  be  made  afterward.  A  high-voltage 
was  placed  on  the  transmission  line,  sometimes 
transmitting  no  power  and  at  other  times  operating 
the  100  horse  power  synchronous  motor.  In  De- 
cember, 1895,  the  motor  was  operated  at  25.000  to 
33.000  volts  for  several  days.  In  January,  1896, 
45,000  volts  was  used  continuously  for  over  a  week, 
and,  beginning  with  the  latter  part  of  March,  a 
continuous  run  of  37  days  was  made  at  50,000  volts. 
"Some  very  severe  conditions  of  weather  were  en- 
countered during  this  time;  very  high  gales  of  wind 
prevailed;  the  air  was  filled  with  clouds  dust; 
part  of  the  time  the  snow  which  fell  w-as  quite 
damp,  and  during  the  last  few  days  of  the  run  there 
was  some  rain.  At  this  voltage  the  wires  were 
plainly  visible  at  night,  and  the  characteristic  hissing 
of  high-tension  currents  could  be  heard  several 
hundred  feet.  No  lightning  arresters  had  been  in- 
stalled up  to  this  time,  and  the  cause  of  the  shut- 
down was  damage  to  the  raising  transformer,  caused 
by  lightning.  Lightning  arresters  were  installed. 
The  lightning  season   commenced   about  June   1st. 


FIG     5.       HIGH -VOLTAGE     POWER    TRANSMISSION.  —  INSULA- 
TORS USED  IN   HIGH-TENSION  TESTS  AT  TELLURIDE. 

During  the  latter  part  of  June  lightning  discharges 
over  the  arresters  were  very  frequent.  At  this  time 
we  were  limited  to  a  running  voltage  of  about 
34,000  volts,  as  there  were  not  enough  arresters  to 
permit  of  increasing  the  voltage.  No  trouble  what- 
ever was  had  with  the  lightning  protection.  Dis- 
charges were  frequently  seen  crossing  the  arresters, 
and  during  two  or  three  days  in  the  early  part  of 
the  season  discharges  occurred  at  intervals  of  a 
few  seconds  for  several  hours.  Enough  arresters 
were  afterward  obtained  to  run  at  45.000  volts,  but 
the  lightning  discharges  were  much  less  frequent." 


Electric  Railways  for  Porto  Rico. 

'  In  the  development  of  Porto  Rico  General  Roy 
Stone  suggests  that  no  attempt  be  made  to  con- 
struct long  wagon  roads,  but  that  a  network  of  light 
electric  railways  be  built  instead,  to  be  used  prin- 
cipally for  the  marketing  ol  agricultural  produce 
and  the  needs  of  rural  communities.  At  present 
the  roads  are  very  bad.  Transportation  from  the 
interior  plantations  is  largely  carried  on  by  pack 
animals  or  by  men  or  women  bearing  loads  upon 
their  heads.  General  Stone  thinks  that  Porto  Rico 
will  never  have  a  complete  system  of  wagon  roads. 
The  enormous  tropical  rainfall  and  the  mountainous 
nature  of  the  country  require  for  any  road,  to  be 
worthy  of  the  name,  most  thorough  drainage  and 
most  careful  foundations.  The  present  military  road 
across  Porto  Rico  is  estimated  to  have  cost  nearly 
$100,000  a  mile. 

General  Stone  argues  that  by  electric  lines  a  great 
saving  can  be  made  and  at  the  same  time  better  and 
more  expeditious  communication  secured  than  any 
system  of  wagon  roads  would  offer.  The  general 
adds  that  Porto  Rico  has  many  waterfalls,  which 
could  furnish  power  for  all  the  trolley  roads  which 
the  island  could  require,  and  points  out  that  any  at- 
tempt at  railroading  in  Porto  Rico  should  be  by 
water  power  converted  into  electricity.  The  cost  of 
coal  is  prohibitive  of  any  large  scheme  of  transporta- 
tion, either  by  steam  railroads  or  by  electric  lines 
deriving  their  power  from  steam-driven  generators. 
The  scheme  seems  feasible,  and  is  exciting  consid- 
erable attention. 

I.     Transactions.  Vol,  ix.,  p.  102, 
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submarine  mines.  Attention  is  also  devoted  to  the 
construction  and  operation  of  lighting  and  power 
plants,  with  special  reference  to  their  use  on  ship- 
board. 
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French  naval  authorities  are  recruiting  for  the  elec- 
trical department  and  have  issued  instructions  con- 
cerning the  Tidmission  of  volunteers  for  the  service. 
A  circular  from  the  minister  of  the  admiralty  relat- 
ing to  tests  to  be  required  of  the  working  electricians 
to  be  appointed  to  the  vessels  of  the  fleet  has  been 
addressed  to  the  vice-admirals,  the  commander-in- 
chief  and  the  maritime  prefects.  The  term  of  serv- 
ice will  be  three  years.  The  examining  boards  will 
be  composed  of  naval  officers  and  practical  electrical 
and  mechanical  engineers,  and  it  is  directed  that 
the  examinations  be  held  during  the  first  10  days 
of  each  month  at  a  date  that  shall  be  fixed  by  the 
maritime  prefect.  These  examinations  will  be  of  a 
practical  and  theoretical  nature,  and  it  is  noticed 
that  in  the  requirements  especial  attention  is  given 
the  placing  and  operation  of  electric  torpedoes  and 


The  electric  railway  has  been  put  to  many  uses, 
but  probably  the  most  unique  is  that  of  an  odd  line 
used  to  conve}'-  guests  from  a  hotel  to  their  baths. 
Such  a  line  is  operated  in  connection  with  the  pa- 
latial French  hotel  at  Evian-les-Bains,  where  a  small 
three-phase  road  has  been  built  on  the  hotel 
grounds  for  the  convenience  of  the  guests  in  going 
to  and  returning  from  the  hot  baths,  which  are 
only  1,000  feet  away.  The  trip  takes  two  min- 
utes. Passengers  who  were  in  extreme^  haste  might 
ride  on  the  front  platform  and  save  time  by  ar- 
riving that  much  in  advance  of  less  fortunate  trav- 
elers on  the  rear  end  of  the  car,  which,  being  five 
meters  in  length,  reaches  a  comparatively  long  way 
down  the  road. 

The  line  starts  from  the  court  of  the  hotel,  and 
follows  with  many  detours  the  shaded  route  through 
the  beautiful  park,  terminating  upon  the  terrace, 
from  which  the  view  of  a  splendid  horizon  is  to 
be  had.  The  beauty  of  the  countrj^  and  the  com- 
fort and  elegance  of  the  coach  bring  sad  regrets 
to  the  bathers  that  the  route  is  so  short.  The  length 
of  the  road  is  300  meters,  the  curves  are  sharp  and 
the  grades  are  steep,  yet,  as  already  mentioned,  the 
entire  trip  up-hill  requires  only  two  minutes.  The 
current  for  this  mimic  road  is  furnished  by  the 
lighting  station  at  Chevenoz,  12  kilometers  away. 
It  is  a  three-phase  plant,  and  furnishes  current  for 
ihe  hotel  and  town  as  well. 


Track-elevation  work  has  progressed  far  enough 
to  allow  the  operation  of  the  trolley  cars  on  Clark 
street,  Chicago,  which  was  closed  during  the  sum- 
mer. Last  week  the  motor-smoker  and  trailer  il- 
lustrated in  the  last  issue  of  the  AA^'estem  Electrician 
v/as  taken  over  the  road,  the  mayor,  commissioner 
of  public  works,  engineers  and  other  city  officials 
accepting  the  invitation  of  Superintendent  NagJe 
of  the  Chicago  City  Railway  company  to  make  the 
trip.  The  opening  of  this  line  ^^ill  greatly  re- 
lieve the  congestion  of  traffic  on  State  street  and 
Wabash  avenue.  The  most  important  feature  of  the 
new  arrangement,  however,  is  the  fact  that  the  ques- 
tion of  downtown  trolley  lines  is  brought  into  promi- 
nence again.  When  the  City  Railway  company  se- 
cured permission  to  operate  its  trolley  cars  tempora- 
rily on  State  street  and  Wabash  avenue  last  spring 
it  agreed  to  remove  its  poles  and  wires  when  the 
Clark  street  viaduct  was  completed.  In  compliance 
with  this  promise  and  upon  direction  of  the  mayor 
the  company  prepared  to  keep  its  agreement,  but 
taxpayers  who  had  experienced  the  benefits  of  the 
trolley  opposed  the  movement,  and  State  street  busi- 
ness men  also  declared  in  favor  of  allowing  the  poles 
to  stand.  An  ordinance  was  introduced  into  the 
council,  granting  the  company  permission  to  op- 
erate electric  cars  in  the  business  district,  but  the 
mayor  declared  his  intention  of  fighting  the  measure. 
Au  attempt  may  be  made  to  override  the  mayor's 
action.  This  would  be  important,  as  it  would  dis- 
close the  strength  of  the  street-railway  company  in 
the  council,  and  might  indicate  to  the  railway  com- 
panies whether  they  could  secure  the  50-year  ex- 
tensions of  their  franchises. 


It  is  just  as  well  for  inexperienced  persons  not  to 
attempt  to  add  electrical  shocks  to  the  mock  terrors 
of  secret-society  initiations.  Several  instances  of 
serious  injury  have  been  reported  from  this  source, 
and  although  it  is  difficult  to  get  at  the  facts  in  such 
cases,  the  fact  that  men  have  been  hurt  is  sufficient 
to  admonish  "teams"  of  initiators  that  electricity 
should  be  avoided — at  any  rate  unless  an  electrician 
of  well-balanced  judgment  is  in  charge. 

A  case  of  injury  in  Port  Byron,  111.,  of  this  kind 
was  made  known  last  week.  The  newspapers  state 
that  Dr.  William  P.  Sensibaugh.  a  dentist  of  the 
tillage  named,  is  in  a  serious  condition  as  a  result  of 
pranks  played  upon  him  while  being  initiated  in  a 
fraternal-insurance  lodge  in  that  village.  In  the 
course  of  the  ceremonies  he  was  blindfolded,  and 
recei^■ed  several  slight  shocks  from  an  electric  cir- 
cuit. The  bandage  over  his  eyes  having  become 
loosened,  he  sought  to  outwit  those  having  fun  at 
his  expense  by  finding  the  wires  and  avoiding  them. 


One  of  the  initiating  team,  it  is  said,  seeing  that  the 
candidate  was  about  to  evade  the  wires,  gave  him 
a  little  shove,  which,  unfortunately,  proved  sufficient 
to  throw  him  off  his  balance,  and  he  fell  hands  down 
upon  the  battery  itself,  according  to  the  account, 
receiving  a  shock  which  rendered  him  unconscious. 

It  seems  improbable  that  a  battery  apt  to  be  used 
in  a  village  lodge-room  would  have  sufficient  volt- 
age to  do  such  serious  injury,  and  the  account  is 
probably  exaggerated  or  inaccurate,  but  it  is  likely 
that  the  man  was  injured  by  some  electrical  means. 
The  newspaper  report  gives  a  sad  ending  to  the 
affair:  ''After  working  over  him  for  two  hours, 
and  finally  reviving  him,  it  was  discovered  that  his 
right  arm  hung  limp  and  loose,  and  in  this  condi- 
tion it  has  remained  ever  since.  A  week  ago  he 
was  stricken  with  an  affection  of  the  pneumogastric 
nerve.  Since  then  he  has  been  kept  up  mainly 
through  electrical  treatment.  One  of  the  attending 
physicians  says  that  paral\sis  of  the  nerves  is  threat- 
ened, in  which  event    the  suiterer  cannot  live." 

We  have  no  means  of  judging  the  accuracy  of 
these  statements,  which  may  be  colored  by  the  im- 
agination of  the  local  correspondent.  But  it  is  never- 
theless the  part  of  prudence  to  leave  electricity  out 
oi  all  initiatory  capers,  unless  experienced  men  su- 
pervise the  installation  and  operation  of  the  appa- 
ratus. And  even  then  the  currents  should  be  very 
weak  unless  the  candidate  has  been  passed  upon 
by  a  physician. 


The  postmaster-general  of  Great  Britain  is  be- 
sieged with  petitions  for  franchises  from  cities  and 
companies  who  desire  to  engage  in  the  telephone- 
exchange  business  in  competition  with  the  National 
company.  He  has  replied  to  all  that  the  poHcy  of 
the  government  has  not  yet  been  formulated  and 
that  notliing  can  be  done  by  his  department  until 
decisive  action  is  taken  upon  the  parliamentary  re- 
port now  under  consideration.  In  reply  to  a  depu- 
tation from  Manchester  the  postmaster-general 
added  that  he  had  no  immediate  intention  of  estab- 
lishing Postoffice  competition  in  a  city  like  Man- 
chester, where  the  Postoffice  has  not  hitherto  in- 
stituted any  local  exchange;  that  he  had  no  intention 
of  conferring  any  license  on  any  private  company 
for  carrying  on  the  business  of  a  telephone  exchange, 
and  that,  in  the  event  of  the  report  of  the  recent 
select  committee  being  approved  by  the  government, 
a  bill  would  be  introduced  into  Parliament  to  au- 
thorize, the  postmaster-general  to  grant  provisional 
orders  to  enable  a  local  authority  to  lay  down  and 
work  telephones  in  its  own  district  or  the  districts 
of  other  authorities  within  the  exchange  area.  The 
postmaster-general  was  not  in  a  position  at  the  pres- 
ent time  to  state  what  conditions  may  be  inserted 
in  the  license  providing  for  the  purchase  by  the 
Postofnce  of  the  land,  buildings  and  plant  ac- 
quired by  the  corporation  for  the  purposes  of 
the  exchange,  but  assurance  was  given  that  the  rec- 
ommendations of  the  select  committee  on  the  sub- 
ject will  have  due  consideration.  The  postmaster- 
general  does  not  consider  it  any  part  of  his  duty  to 
lay  down  the  conditions  on  which  local  authorities 
should  be  allowed  to  borrow  money  for  the  purpose 
of  opening  a  telephone  exchange.  In  the  event  of 
any  license  being  granted  to  a  municipality  the  post- 
master-general would  not  propose  that  it  should 
extend  over  an  area  larger  than  that  already  granted 
to  the  National  Telephone   companj-. 

In  the  meantime  public  sentiment  seems  to  be 
growing  in  favor  of  the  government  absorbing  the 
telephone  business  and  conducting  it  as  a  part  of 
the  Postoffice  after  the  manner  of  the  telegraph  bu- 
reau. One  of  the  arguments  advanced  in  favor  of 
such  a  course  is  based  upon  the  objection  that  under 
the  present  arrangement  telephonic  secrecy  is  im- 
possible; that  information  is  systematical^'  and  il- 
legally obtained  and  used;  that  business  plans  and 
transactions  are  constantly  upset,  and  all  because  the 
fundamental  principles  which  should  govern  a  tele- 
phone system  are  willfully  ignored.  An  English 
contemporary  asks:  "Is  the  commercial  public  go- 
ing to  remain  satisfied  with  this  condition  of  things 
or  will  secrecy  be  insisted  upon?"  It  is  pointed  out 
that  the  time  for  useful  agitation  is. the  present, 
''when  things  are  in  a  transitive  state,  with  every- 
thing unsettled,"  and.  furthermore,  the  warning  is 
sounded  ihat  it  will  be  too  late  to  complain  when 
thousands  of  millions  of  pounds  have  been  spent  in 
installing  apparatus  of  the  usual  kind. 


November  26,  iS 
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Transmission    of    Power   Through    the 
Air  Without  Wires.' 

By  Prof.  John  Trowkriuge. 

Mr.  Tesla  has  recently  patented  a  nietliod  of  tians- 
iiiitting  power  tlirough  tlic  air  williout  llic  use  of 
wires.  Ihis  nietliod  consists  in  producing  a  very 
great  difference  of  potential  between  a  high  point  in 
the  atmosphere,  reached  by  a  wire  connected  to  a 
balloon,  and  a  distant  point  on  a  balloon,  which 
in  turn  is  connected  through  a  step-down  trans- 
former with  the  earth.  A  step-up  transformer  pro- 
duces the  high  potential  at  the  sending  station,  or 
at  the  first  balloon,  and  the  difference  of  potential 
thus  created  produces  a  current  ,of  conduction 
through  the  rarefied  air  to  the  second  balloon  and 
thence  through  the  step-down  transformer  to  earth. 
Mr.  Tesla  relies  upon  the  good  conductivity  of  rare- 
lied  air  to  high  electromotive  force. 

Some  recent  experiments  1  liave  made  with  high 
electromotive  force  are  interesting  in  regard  to  the 
suggestion  of  Mr.  Tesla,  and  are  in  continuation 
of  those  I  described  in  the  Scientific  American  for 
January  15,  189S.  At  that  time  my  apparatus  was 
capable  of  producing  i,20o,oco  volts.  It  can  now  pro- 
duce 3,000,000. 

Up  to  the  point  of  one  million  and  a  half  volts, 
the  length  of  the  electrical  discharge  in  air  appears 
to  be  closely  proportional  to  the  electromotive 
force.  When  this  voltage  is  exceeded,  the  length 
of  the  spark  no  longer  increases  in  proportion  to 
this  force,  for  instance,  and  electromotive  force  of 
approximately  3.000,000  volts  produces  a  spark  of 
about  seven  feet  in  length,  when  it  should  excite 
one  at  least  10  feet  long.  The  reason  of  this  dim- 
inution is  readily  seen  when  the  operation  of  my 
apparatus  is  examined  in  the  dark. 

From  both  terminals  and  from  the  conductors 
to  those  terminals  there  is  a  luminous  brush  dis- 
charge to  the  walls  and  floor  of  the  room.  The 
main  portion  of  the  discharge  is,  so  to  speak, 
shunted  through  the  air,  which  breaks  down  with 
facility  at  such  high  voltages.  The  high  electromo- 
tive force  exerts  a  similar  action  to  that  of  dimin- 
ished air  pressure. 

In  the  case  of  rarefied  air,  one  sees  the  luminous 
area  of  discharge  on  the  positive  terminal  extend 
farther  and  farther  from  the  point  of  the  terminal, 
thus  indicating  that  there  is  an  increased  flow 
through  the  rarefied  air.  In  ordinary  atmospheric 
air  the  same  increase  of  electrical  conductivity  takes 
place  under  the  action  of  great  electromotive  force. 
When  discharges  produced  by  i. 000.000  volts  or 
more  are  excited  between  terminals  six  feet  apart, 
in  tubes  filled  with  water,  the  tubes  are  speedily 
burst,  and  when  the  phenomenon  is.  carefully  ex- 
amined, it  is  perceived  that  the  disruptive  sparks 
occur  on  the  surface  of  the  water  inside  the  tubes, 
which  vaporize  the  water  and  thus  lead  to  an  ex- 
plosion. The  layer  of  air  conducts  more  readily 
than  the  water.  The  same  phenomenon  can  be 
shown  by  interposing  a  conductor  made  of  plum- 
bago and  infusorial  earth,  making  a  resistance  of 
about  10,000  ohms  between  the  terminals  of  the  ap- 
paratus. A  spark  passes  over  the  surface  of  such 
a  conductor  through  the  air,  if  the  length  of  such  a 
conductor  does  not  exceed  10  or  12  inches. 

I  found  also  that  the  spark  preferred  to  jump 
through  five  centimeters  of  air  to  passing  through 
a  thousand  ohms  of  a  copper-sulphate  solution.  Thus 
the  air  evidently  breaks  down  with  increasing  readi- 
ness when  the  electromotive  force  is  increased  be- 
yond a  certain  limit. 

One  of  the  most  striking  experiments  in  this 
connection  can  be  performed  by  coating  a  board 
with  a  thin  layer  of  plumbago,  whicli  is  polished 
upon  the  surface  in  such  a  manner  as  to  make  a 
resistance  of  about  1,000  ohms  between  broad  ter- 
minal bands  of  copper.  When  a  discharge  under  a 
difference  of  potential  of  1,000,000  volts  passes 
between  the  terminal  bands,  the  entire  surface  of  the 
conductor  becomes  luminous. 

When  my  new  apparatus  was  first  set  up,  the 
coated  surfaces  of  the  Leyden  jars  were  not  more 
than  a  foot  from  the  floor.  On  account  of  the  great 
loss  due  to  electrostatic  induction,  I  determined  to 
have  the  entire  apparatus  lifted  three  feet  from  ih.e 
floor.  A  certain  portion  of  the  loss  was  thus  obvi- 
ated, but  when  discharge  takes  place,  sparks  an  inch 
long  can  be  drawn  from  the  neighboring  brick  walls, 
and  the  entire  room  seems  to  be  filled  with  brush 
discharges. 

I  believe,  therefore,  that  beyond  i. 000.000  volts, 
the  length  of  the  spark  is  no  longer  proportional 
to  the  voltage,  and  that  this  departure  from  propor- 
tionality Is  due  to  the  initial  resistance  of  the  neigh- 
boring air  becoming  less  and  less.  In  order  to  get 
the  full  effect  of  the  voltage  of  my  machine,  I  bel'eve 
that  it  should  be  placed  30  or  40  feet  above  the  earth 
and  at  a  distance  from  neighboring  masses.  The 
apparent  length  of  lightning  discharges  at  low  al- 
titudes is  therefore  no  criterion  of  the  A'oltage  which 
produces  these  discharges,  for  there  must  be  great 
leakage,  which  necessitates  an  excess  of  electromo- 
tive force  to  produce  the  discharge.  On  the  other 
hand,  the  dischar.sres  in  higher  regions  of  the  atmo- 
sphere are  much  lengthened  on  account  of  the  in- 
creased conductivity  of  the  medium. 

In  view  of  the  experiments  which  I  have  described, 
I  am  led  to  believe  that  ordinary  atmospheric  air 
under  very  high  vol^aore  acts  like  a  fairly  good  con- 
ductor, and  I  can  conceive  of  such  a  high  electro- 

I.     From  the  S::ientific  American. 


motive  force  that  the  initial  resistance  of  air 
might  not  be  more  than  the  resistance  of  metals. 
The  loss  of  electrical  energy  in  producing  difference 
of  ijotential  of  3,000,000  volts  at  a'  distance  of  10 
feet  from  the  terminals  of  my  machine  is  very  great, 
and  in  employing  such  high  voltages  Mr.  Tesla 
could  only  obviate  great  loss  by  lifting  his  entire 
generating  apparatus  far  above  the  surface  of  the 
earth.  


Tesla  Describes  His  Investigations. 

[From  the  New  York  Sun.] 

I  cannot  but  gratefully  acknowledge  my  indebted- 
ness to  earlier  workers,  as  Dr.  Hertz  and  Dr.  Lodge, 
in  my  efforts  to  produce  a  practical  and  economical 
lighting  .system  on  the  lines  which  I  first  disclosed 
in  a  lecture  at  Columbia  College  in  1891.  There 
exists  a  popular  error  in  regard  to  this  light,  inas- 
much as  it  is  believed  that  it  can  be  obtained  with- 
out generation  of  heat.  The  enthusiasm  of  Dr. 
Lodge  is  probably  responsible  for  this  error,  which 
I  have  pointed  out  early  by  showing  the  impossibil- 
ity of  reaching  a  high  vibration  wi.hout  going 
thrpugh  the  lower  or  fundamental  tones.  On  purely 
theoretical  grounds  such  a  result  is  thinkable,  but 
it  would  imply  a  device  for  starting  the  vibrations 
of  unattainable  qualities,  inasmuch  as  it  would  have 
to  be  entirely  devoid  of  inertia  and  other  properties 
of  matter.  Though  I  have  conceptions  in  this  re- 
gard, I  dismiss  for  the  present  this  proposition  as 
being  impossible.  We  cannot  produce  light  without 
heat,  but  we  can  surely  produce  a  more  efficient 
light  than  that  obtained  in  the  incandescent 
lamp,  which,  though  a  beautiful  invention,  is  sadly 
lacking  in  the  feature  of  efficiency.  As  the  first 
step  toward  this  realization  I  found  it  necessary  to 
invent  some  method  for  transforming  economically 
the  ordinary  currents  as  furnished  from  the  lighting 
circuits  into  electrical  vibrations  of  great  rapidity. 
This  was  a  difficult  problem,  and  it  was  only  recently 
that  I  was  able  to  announce  its  practical  and  thor- 
oughly satisfactory  solution.  But  this  was  not  the 
only  requirement  in  a  system  of  this  kind.  It  was 
necessary  also  to  increase  the  intensity  of  the  light, 
which  at  first  was  very  feeble.  In  this  direction,  too, 
I  met  with  complete  success,  so  that  at  present  I  am 
producing  a  thoroughly  serviceable  and  economical 
light  of  any  desired  intensity.  I  do  not  mean  to  say 
that  this  system  will  revolutionize  those  in  use  at 
present,  which  have  resulted  from  the  co-operation 
of  many  able  men;  I  am  only  sure  that  it  will  have 
its  fields  of  usefulness. 

As  to  the  idea  of  rendering  the  energy  of  the  sun 
available  for  industrial  purposes,  it  fascinated  me 
early,  but  I  must  admit  it  was  only  long  after  I 
discovered  the  rotating  magnetic  field  that  it  took 
a  firm  hold  upon  my  mind.  In  assailing  the  prob- 
lem I  found  two  possible  ways  of  solving  it.  Either 
power  was  to  be  developed  on  the  spot  by  convert- 
ing the  energy  of  the  sun's  radiations  or  the  en- 
ergy of  vast  reservoirs  was  to  be  transmitted  eco- 
nomically to  any  distance.  Though  there  were  other 
possible  sources  of  economical  power,  only  the  two 
solutions  mentioned  ofl'er  the  ideal  feature  of  power 
being  obtained  without  any  consumption  of  ma- 
terial. After  long  thought  I  finally  arrived  at  two 
solutions,  but  on  the  first  of  these,  namely,  that  re- 
ferring to  the  development  of  power  in  any  locality 
from  the  sun's  radiations,  I  cannot  dwell  at  present. 
The  system  of  power  transmisson  without  wires, 
in  the  form  in  which  I  have  described  it  recently, 
originated  in  this  manner:  Starting  from  the  two 
facts  that  the  earth  was  a  conductor  insulated  in 
space  and  that  a  body  cannot  be  charged  without 
causing  an  equivalent  displacement  of  electricity  in 
the  earth,  I  undertook  to  construct  a  machine 
suited  for  creating  as  large  a  displacement  as  pos- 
sible of  the  earth's  electricity. 

This  machine  was  simply  to  charge  -ind  discharge 
in  rapid  succession  a  body  insulated  in  space,  thus 
altering  periodically  the  amount  of  elec:ricity  in  the 
earth,  and,  consequently,  the  pressure  all  over  its . 
surface.  It  was  nothing  but  what  in  mechancs  is 
a  pump,  forcing  water  from  a  large  reservoir  into  a 
small  one  and  back  again.  Primarily,  I  contem- 
plated only  the  sending  of  messages  to  great  dis- 
tances in  this  manner,  and  I  described  the 
scheme  in  detail,  pointing  out  on  that  occasion  the 
irnportance  of  ascertaining  certain  electrical  con- 
ditions of  the  earth.  The  attractive  feature  of  this 
plan  was  that  the  intensity  of  the  signals  should 
diminish  very  little  with  the  distance,  and,  in  fact, 
should  not  diminish  at  all,  if  it  were  not  for  certain 
losses  occurring  chiefly  in  the  atmosphe  e.  As  all 
my  previous  ideas,  this  one,  too,  received  the  treat- 
ment of  Marsyas,  but  it  forms,  nevertheless,  the 
basis  of  what  is  now  know  as  "wireless  telegraphy." 
This  statement  will  bear  rigorous  examination,  but 
it  is  not  made  with  the  intent  of  detracting  from  the 
merit  of  others.  On  the  contrary,  it  is  with  great 
pleasure  that  I  acknowledge  the  early  work  of  Dr. 
Lodge,  the  brilliant  experiments  of  Marconi,  and 
of  a  later  experimenter  in  this  line,  Dr.  Slaby  of 
Berlin.  Now,  this  idea  I  extended  to  a  system  of 
power  transmission,  and  I  submitted  it  to  Helm- 
holtz  oh  the  occasion  of  his  visit  to  this  country. 
He  unhesitatingly  said  that  power  could  certainly 
he  transmitted  in  this  manner,  but  he  doubted  hat 
I  could  ever  produce  an  apparatus  capable  of  creat- 
ing the  high  pressures  of  a  number  of  millions  of 
volts  which  were  required  to  attack  the  problem 
with  any  chance  of  success,  and  that  J  could  over- 
come the   difficulties   of  insulation.     Impossible   as 


this  problem  seemed  at  first,  I  was  fortunate  to  mas- 
ter it  in  a  comparatively  short  time,  and  it  was  in 
perfecting  this  apparatus  that  I  came  to  a  turning 
point  in  the  development  of  this  idea.  I,  namely, 
at  once  observed  that  the  air,  which  is  a  perfect 
insulator  for  currents  produced  by  ordinary  appa- 
ratus, was  easily  traversed  by  currents  furnished  by 
my  improved  machine,  giving  a  tension  oi  some- 
thing like  two  and  a  half  million  volts.  A  further 
investigation  in  this  direction  led  to  another  valu- 
able fact,  namely,  that  the  conductivity  of  the  air 
for  these  currents  increased  very  rapidly  with  its 
degree  of  rarefaction,  and  at  once  the  transmission 
of  energy  through  the  upper  strata  of  the  air,  which, 
without  such  results  as  I  have  objained,  would  be 
nothing  more  than  a  dream,  became  easily  realiz- 
able. This  appears  all  the  more  certain,  as  I  found 
It  quite  practicable  to  transmit,  under  conditions 
such  as  exist  in  heights  well  explored,  electrical 
energy  in  large  amounts.  I  have  thus  overcome 
all  the  chief  obstacles  which  originally  stood  in  the 
way,  and  the  success  of  my  system  now  rests  merely 
on  engineering  skill. 

Referring  to  my  latest  invention,  I  wish  to  bring 
out  a  point  which  has  been  overlooked.  I  arrived, 
as  has  been  stated,  at  the  idea  through  entirely  ab- 
stract speculations  on  the  human  organism,  which 
I  conceived  to  be  a  self-propelling  machine,  the 
motions  of  which  are  governed  by  impressions  re- 
ceived through  the  eye.  Endeavoring  to  construct 
a  mechanical  model  resembling  in  its  essential,  ma- 
terial features  the  human  body,  I  was  led  to  com- 
bine a  controlling  device,  or  organ  sensitive  to 
certain  waves,  with  a  body  provided  \^ith  propelling 
and  directing  mechanism,  and  the  rest  naturally 
followed.  Originally  the  idea  interested  me  only 
from  the  scientific  point  of  view,  but  I  soon  saw  that 
I  had  made  a  departure  which  sooner  or  later  must 
produce  a  profound  change  in  things  and  conditions 
presently  existing.  I  hope  this  change  will  be  for 
the  good  only,  for,  if  it  were  otherwise,  I  wish  that 
I  had  never  made  the  invention.  The  future  may 
or  may  not  bear  out  my  present  convictions,  but 
I  cannot  refrain  from  saying  that  it  is  difficult  for 
me  to  see  at  present  how,  with  such  a  principle 
brought  to  great  perfection,  as  it  undoubtedly  will 
be  in  the  course  of  time,  guns  can  maintain  them- 
selves as  weapons.  We  shall  be  able,  by  availing 
ourselves  of  this  advance,  to  send  a  projectile  at 
much  greater  distance;  it  will  not  be  limited  in  any 
way  by  weight  or  amount  of  explosive  charge;  we 
shall  be  able  to  submerge  it  at  command,  to  arrest 
it  in  its  flight,  and  call  it  back,  and  to  send  it  out 
again  and-  explode  it  at  will,  and,  more  than  this, 
it  will  never  make  a  miss,  since  all  chance  in  this 
regard,  if  hitting  the  object  of  attack  were  at  all 
required,  is  eliminated.  But  the  chief  feature  of  such 
a  weapon  is  still  to  be  told,  namely,  it  may  be  made 
to  respond  only  to  a  certain  note  or  tune;  it  may 
be  endowed  with  selective  power.  Directly  such 
an  arm  is  produced,  it  becomes  almost  imp'ossible 
to  meet  it  with  a  corresponding  development.  It 
is  in  this  feature,  perhaps,  more  than  in  its  power 
of  destruction,  that  its  tendency  to  arrest  the  de- 
velopment of  arms  and  to  stop  warfare  will  reside. 
With  renewed  thanks,  I  remain,  very  trulv  vours 

N.  TESLA. 

New  York,  November  19,  1S9S. 


Stationary  Motors   on   Trolley  Circuits. 

In  the  matter  of  the  commercial  operation  of 
motors  on  grounded  trolley  circuits,  the  Chicago 
General  Railway  company  returns  valiantly  to  the 
charge  after  two  setbacks  by  the  city.  Mr.  EUicott, 
the  city  electrician,  holds  that  this  practice  con- 
travenes the  safe-wiring  ordinance  of  the  city  of 
Chicago.  He  caused  the  cutting  of  a  wire  connect- 
ing the  company's  trolley  circuit  with  a  motor,  and 
the  company  cited  him  to  appear  in  a  state  court 
to  give  a  bond  to  preserve  the  peace.  Judge  Dunne 
heard  the  case  and  decided  that  no  offense  had  been 
committed.  Then  the  company  carried  the  con- 
troversy to  the  United  States  Court,  but  Judge 
Grosscup  lately  decided  that  he  had  no  jurisdiction. 
Now  the  company  is  in  the  state  courts  again.  Last 
week  Judge  Tuthill  issued  an  injunction  restraining 
the  city  of  Chicago  and  Edward  B.  Ellicott,  city 
electrician,  from  interfering  with  the  operations  of 
the  company  in  its  proposed  connection  whh  the 
feed  wires  in  Kedzie  avenue.  Twenty-second  and 
Throop  streets.  The  company  alleges  that  it  se- 
cured permission  to  make  the  connections  under  a 
permit  issued  by  the  City  Council  in  October,  1897. 
It  declares  that  ordinances  were  passed  afterward 
under  which  the  city  authorities  threatened  to  cut 
the  connections  already  made  and  prevent  the 
further  stringing  of  wires  by  the  Chicago  General 
company.  The  company  holds  that  the  ordinances 
in  question  are  unconstitutional,  being  in  violation 
of  the  law  of  contracts. 


The  Perth  Tramways  syndicate  of  London  is 
budding  an  electric  railway  in  the  citv  of  Perth. 
Western  Australia,  and  to  "Subiaco,  Lea'derville  and 
Freemantle.  suburbs  of  Perth,  which,  when  finished, 
will  have  a  total  mileage  of  between  30  and  40  miles' 
At  present.  10  miles  is  being  built  in  the  city  proper 
part  smgle  and  part  double  track.  A  second  10 
miles  will  be  laid  on  completion  of  the  first  section 
All  the  equipment  will  be  .American,  with  the  excep- 
tion of  the  girder-groove  rails  from  England.  The 
power  plant  will  be  built'  to  develop  2.300  horse 
power. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


False   Economy  in   Telephone    Con- 
struction. 

An  "electrical  contractor"  had  undertaken  to  equip 
a  house,  barn  and  carriage-house  with  telephone 
instruments,  arranged  in  such  a  manner  that  either 
the  barn  or  carriage-house  telephone  could  be  se- 
lectively called  from  the  house  telephone,  and,  ac- 
cordingl}',  he  procured  three  telephones  of  a  type 
shown  in  the  accompanying  diagrams,  and  separately 
placed  batteries.  Armed  with  a  diagram  for  con- 
nections (Fig.  i),  it  was  but  a  matter  of  a  few  hours 
when,  with  an  assistant,  he  succeeded  in  installing 
the  telephones.  Making  a  preliminary  test  by  short- 
circuiting  the  telephones  at  the  line  binding-posts 
and  speaking  into  the  transmitter,  the  usual  loud 
"back  talk"  was  heard,  which  served  as  an  assur- 
ance that  the  local  circuit  of  the  instruments  at 
least  was  in  proper  working  order.  It  only  re- 
mained now  to  test  from  the  house  to  the  barn  and 
from  the  house  to  the  carriage-house.  Dispatching 
his  assistant  to  the  barn,  and  instructing  him  to  wait 


FIG.     I.       FALSE    ECONOMY    IN    TELEPHONE  CONSTRUCTION. 

until  he  heard  a  ring,  the  contractor  placed  the 
switch  lever  C  S  to  the  left,  and  rang  up,  receiving 
an  answering  ring.  Placing  the  telephone  receiver 
to  his  ear,  he  spoke  to  his  assistant  without  any 
particular  trouble,  excepting  that  the  assistant's 
voice  appeared  to  be  rather  faint,  whereas  the  as- 
sistant assured  the  contractor  that  the  latter's  voice 
came  up  very  strong.  This  part  of  the  test  being 
fairly  satisfactory,  the  assistant  was  dispatched  to 
the  carriage-house.  Placing  the  switch  lever  C  S 
to  the  right,  the  contractor  called  up  the  carriage- 
house  telephone  and  received  an  answering  ring, 
when,  proceeding  as  before,  he  placed  the  telephone 
receiver  to  his  ear  and  received  the  assistant's  loud 
"hello."  On  responding,  he  discovered  that  the  as- 
sistant did  not  appear  to  hear  anything  of  what  was 
being  said  to  him.  Examining  the  battery  connec- 
tions, as  also  the  line  terminals,  and  changing  them 
about,  the  contractor  had  the  satisfaction  of  "fixing 
the  trouble;"  that  is,  he  succeeded  in  communicating 
with  the  assistant;  then,  "just  for  luck,"  he  instructed 
the  assistant  to  return  to  the  barn  telephone  and 
answer  from  there.  When  the  switch  was  thrown 
to  the  left  and  the  barn  again  called  up  the  response 
came  up  good  and  strong,  but  the  contractor  could 
not  make  his  assistant  understand  any  part  of  the 
conversation.  After  a  few  more  fruitless  changes, 
the  contractor  became  disgusted  with  the  problem 
and  called  to  his  aid  an  inspector  regularly  em- 
ployed by  the  manufacturer  of  the  telephones  in- 
stalled, who,  after  learning  what  effects  had  been 
observed,  commenced  by  tracing  out  the  battery 
circuits  at  the  house  telephone,  which  led  him  to  a 
set  of  batteries  connecting  to  the  gas-lighting  sys- 
tem in  the  building.  A  few  changes,  which  con- 
sisted in  cutting  one  of  the  batteries  clear  from  the 
rest,  were  deemed  necessary,  another  test  of  the 
telephone  system  was  made  and  everything  found 
to  be  operating  perfectly.  Briefly,  in  attempting  to 
avoid  installing  new  batteries  at  the  house  telephone, 
the  contractor  had  utilized  the  gas-lighting  battery 
for  the  purpose,  with  the  result  that  whenever  the 
switch  lever  a  rested  on  the  ES  point  (Fig.  2)  the 
transmitter  battery  was  short-circuited  as  follows: 
G  B.  E,  E  S.  a,  L,  P  S.  and  S  T,  I  P  back  to  G  B. 
However,  with  the  switch  a  on  the  telephone  line,  the 
transmitter  battery  would  not  be  short-circuited  di- 
rect, being  obliged  to  pass  though  the  distant  tele- 
phone. The  house-telephone  receiver  in  this  case, 
however,  did  not  receive  very  much  current,  for 
the  primary  circuit  practically  formed  a  parallel 
branch  with  it,  as  will  be  observed  by  tracing  out  the 
circuits  shown  by  Fig.  2. 


Telephony  in  Great  Britain.* 

By  W.   H.   Preece. 

I  was  sent,  in  1877,  together  with  Sir  Henry 
Fischer,  to  investigate  the  telegraph  system  of  the 
American  continent,  and  especially  to  inquire  into 
the  accuracy  of  the  incredible  report  that  a  young 
Scotchman,  named  Bell,  had  succeeded  in  transmit- 
ting the  human  voice  along  wires  to  great  distances 
by  electricity.  I  returned  from  the  United  States 
with  the  hrst  pair  of  practical  instruments  that 
reached  this  country.  They  differed  but  little  from 
the  instrument  that  is  used  to-day  to  receive  the 
sounds.  The  receiver,  the  part  of  the  telephone  that 
converts  the  energy  of  electric  currents  into  sounds 
that  reproduce  speech,  sprang  nearly  perfect  in  all 
its  beauty  and  startling-  effect  from  the  hands  of 
Graham  Bell.  But  the  transmitting  portion,  that 
part  which  transforms  the  energy  of  the  human  voice 
into  electric  currents,  has  constantly  been  improved 
since  Edison  and  Hughes  showed  us  how  to  use 
the  varying  resistance  of  carbon  in  a  loose  condi- 
tion, subject  to  change  of  pressure  and  of  motion 
under  the  influence  of  sonorous  vibrations.  The 
third  portion,  the  circuit,  is  that  to  the  improvement 
of  which  I  have  devoted  my  special  attention.  Speech 
is  now  practically  possible  between  any  two  post- 
offtces  in  the  United  Kingdom.  We  can  also  speak 
between  many  important  towns  in  England  and  in 
France.  It  is  theoretically  possible  to  talk  with 
every  capital  in  Europe,  and  we  are  now  consider- 
ing the  submersion  of  special  telephone  cables  to 
Belgium,  Holland  and  Germany.  The  progress  of 
the  use  of  the  telephone  in  Great  Britain  has  been 
checked  by  financial  complications.  It  fell  into  the 
hands  of  the  company  promoter.  It  has  remained 
the  shuttlecock  of  the  Stock  Exchange.  It  is  the 
function  of  the  postmaster-general  to  work  for  the 
public  every  system  of  intercommunication  of 
thought  which  affects  the  interests  of  the  whole 
nation.     Telephony  is  an  imperial  business,  like  the 


in  one  year  was  about  5,000,000,  and  the  gross  in- 
come about  £500,000.  The  income  has  now  grown 
to  £3,071,723;  the  number  of  messages  has  reached 
83,029,999,  and  the  capital  account,  which  was  closed 
in  1891,  viz.,  £10,131,129,  including  the  cost  of  the 
Postoffice  extensions,  remained  the  same.  If  a  syn- 
dicate desired  now  to  repurchase  the  business  and 
acquire  the  plant,  it  would  have  to  find  a  capital  of 
over  £30,000,000.  In  what  respect,  then,  was  the 
transfer  of  the  telegraphs  to  the  state  a  failure?  Our 
magnificent  system  has  been  built  virtually  out  of 
revenue;  our  tariff  is  very  cheap;  scarcely  a  village 
of  any  consequence  is  without  its  telegraph;  our  press 
is  virtually  subsidized  by  having  its  news  supplied 
it  at  much  less  than  cost  price;  we  can  rely  upon 
safe  and  accurate  delivery  and  upon  speedy  dispatch 
of  messages.  We  lead  the  world.  There  has  been 
no  failure,  and  there  was  no  bad  bargain.  The  pres- 
ent condition  of  the  telephone  business  in  this  coun- 
try is  shown  by  the  following  return: 

Telephones  in  Use  June  30,   1898, 

National  Telephone  company 133,498 

General  Postoffice   9,588 

Railway  companies 8,933 

Total  152,019 


Independent  Exchange  at  St.  Louis. 

[From  the  St.  Louis  Post-Dispatch.  November  i8th.] 

Within  12  days  the  Kinloch  Telephone  company 
will  have  750  instruments  in  operation.  Each  week 
thereafter  500  instruments  will  be  added  to  the  list 
until  the  entire  4,500  instruments  now  contracted 
for  and  connected  are  in  use. 

Hopkins  J.  Hanford,  the  general  manager,  said  the 
first  book  would  be  issued  on  or  before  December 
1st,  and  there  would  be  750  names  on  the  book. 
Already  there  are  more  than  600  instruments  ready 
for  use  that  are  being  used  every  day  by  Kinloch 


false  economy  in  telephone  construction. 


post  and  the  telegraph.  It  ought  to  be  in  the  hands 
of  the  state.  The  public  and  the  press  have  fre- 
quently kicked  violently  against  the  present  regime. 
Committees  of  Parliament  have  sat  and  deliberated 
upon  the  question.  The  report  of  the  last  committee 
is  now  under  consideration. 

"Quidquid  delirant  reges.  plectuntur  Achivi." 
Two  causes  exist  to  impede  this  desirable  absorption 
^— the  fear  of  being  "done"  by  watered  and  inflated 
capital  and  the  assumed  bad  bargain  made  in  ab- 
sorbing the  telegraphs  in  1869.  The  former  is  a 
mere  bugbear.  The  public  does  not  want  to  pur- 
chase stock.  It  wants  to  acquire  a  plant  and  busi- 
ness which  can  be  easily  and  fairly  valued.  The 
latter  is  a  gross  fallacy.  The  business  of  the  tele- 
graph com.panies — practically  an  unlimited  monopoly 
— was  purchased  on  absolutely  fair  terms,  viz.,  20 
years'  purchase  of  the  net  profits.  The  sum  paid 
was  £4,989. o.:iS.     The  number  of  messa,£ies  then  sent 

I.  Abstract  from  presidential  address  before  Institution  ot 
Civil  Engineers  at  London. 


employes.  These  instruments  are  scattered  all  over 
the  city,  and  the  employes  are  merely  testing  them. 

Within  a  week  after  the  first  book  is  issued  a  new 
book  will  be  printed.  Messengers  will  go  to  Kin- 
loch customers  and  take  up  the  old  books  and  leave 
a  new  one.  So  at  the  end  of  the  first  week  after  the 
exchange  is  open  to  the  public  1,250  instruments 
will  be  in  use.  Mr.  Hanford  says  new  books  will 
be  issued  weekly,  containing  500  new  names,  until 
the  exchange  is  run  to  full  capacity. 

Mr.  Hanford  says  it  is  necessary  to  open  the 
monster  exchange  on  the  installment  plan.  The 
telephone  girls  are  all  new  and  were  the  entire 
4.500  instruments  to  be  put  in  operation  at  once  the 
girls  would  be  so  rattled  they  could  not  answer 
"calls  promptly  and  the  public  would  be  given  a 
bad  impression  of  the  new  system,  which  authorities 
say  is  one  of  the  most  complete  and  perfect  ever  put 
into  any  city. 

On  the  tenth  floor  of  the  Century  building  is  the 
switchboard  room  of  the  new  telephone  company. 
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The  monster  switchboard  is  in  four  sections,  and  50 
girls  are  at  their  places  answering  calls  and  familiar- 
izing themselves  with  the  work. 

As  they  become  familiar  with  what  is  required 
of  them  a  less  number  in  proportion  will  be  needed. 
Mr.  Hanford  thinks  that  with  the  4,500  instruments  in 
use  it  will  require  about  85  girls  to  answer  all  calls. 
Though  he  can  use  less  than  100,  more  than  700 
girls  have  made  applications  for  positions. 

Besides  using  the  entire  upper  floor  of  the  Century 
building,  the  Ivinloch  people  also  occupy  a  big  room 
in  the  northeast  corner  of  the  basement.  It  is  in 
this  basement  room  that  the  wires  from  the  nearly 
5,000  instruments  enter  the  building.  They  come  in 
large  lines  of  lead  pipe,  200  copper  wires  being  in- 
closed in  each  pipe.  These  wires  are  then  connected 
with  lightning  arresters  to  prevent  their  being 
burned  out.  From  there  they  are  led  up  through 
an  immense  smokestack-looking  concern  to  the 
tenth  floor,  where  they  are  connected  with  the  termi- 
nal board.  Then  they  are  led  under  a  false  floor  to 
the  switchboard. 

This  basement  room  is  fitted  out  with  many  intri- 
cate machines.  One  machine  there  will  register 
whenever  any  machine  in  any  part  of  the  city  is 
out  of  order.  The  cables  and  walls  are  all  painted 
white,  and  the  room  is  lighted  until  it  is  as  bright 
as  day. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician ] 

The  Central  Wisconsin  Telephone  company  is  ar- 
ranging a  traffic  deal  by  which  it  will  connect  at 
Black  River  Falls,  Wis.,  with  the  Greenwood  line, 
and  will  thus  secure  considerably  larger  toll  con- 
nections. 

The  Northwestern  Telephone  Exchange  company 
has  completed  the  long-distance  line  between  Fisher, 
Minn.,  and  Grand  Forks,  N.  D.  The  company  has 
bought  the  line  of  E.  M.  Walsh  between  Crookston 
and  Fisher,  Minn. 

The  Central  Minnesota  Telephone  company  will 
soon  complete  connection  with  Pine  City,  Minn. 

The  Little  Wolf  River  Telephone  company  is 
working  on  a  toll  line  to  Berlin,  Wis.  The  poles 
have  reached  Oraro,  where  there  will  be  a  central 
office  for  a  large  circuit  when  all  the  contemplated 
lines  are  completed.  An  exchange  will  be  put  in  at 
Omro    also. 

F.  C.  Talboys  and  Dr.  More  are  constructing  a- 
telephone  line  on  the  Mesaba  range,  between  Sparta 
and  Virginia,  Minn.,  by  way  of  Eveleth.  The  sys- 
tem is  about  ready  for  operation. 

The  Marquette  County  Telephone  company  of 
Marquette,  Mich.,  is  making  a  number  of  improve- 
ments in  its  system  and  adding  a  number  of  new 
toll  wires. 

The  Inland  Telephone  and  Telegraph  company  has 
completed  toll  connections  to  Northport,  Wash.,  near 
the  northern  boundary  of  the  state.  Connection  is 
now  possible  from  Northport  to  San  Francisco,  a 
distance  of  1,400  miles.  Connection  is  also  com- 
pleted between  Washington  points  and  Boise  City, 
Idaho.  The  company  has  decided  to  bury  its  wires 
at  Spokane.  Wash.,  and  to  have  the  work  done  within 
a  year.     The  total  cost  is  placed  at  about  $100. oco. 

The  dispute  over  the  ownership  and  control  of 
the  telephone  company  at  Meyers  Falls,  Wash.,  has 
reached  the  point  where  arrests  for  malicious  in- 
terference with  the  system  have  begun.  A  warrant 
has  been  sworn  out  against  N.  R.  Stone,  charged 
with  maliciously  destroying  the  property,  a'so  against 
his  lineman.  Mr.  Stone  has  sworn  out  warrants  for 
the  same  offense  against  W.  B.  Aris,  S.  Cleger,  Mr. 
Tively  and  Charles  Chamberlain.  Stone  appeared 
in  Meyers  Falls,  armed  with  aii  order  from  the  court 
commanding  the  old  officers  of  the  company  to  de- 
liver the  property  to  him.  He  failed  to  get  service, 
and  then  proceeded  to  get  connection  with  another 
telephone,  when  he  was  interrupted  by  the  appear- 
ance of  Aris.  Aris  at  once  tore  down  the  wire  and 
prevented  the  connection  being  made. 

The  Clearfield  and  Mount  Ayr  Telephone  com- 
pany has  recently  installed  a  system  in  Mount  Ayr, 
la.,  under  permission  from  the  council.  At  the  late 
election  a  competitor  had  quietly  applied  for  a  fran- 
chise to  be  voted  on  by  the  people,  as  the  law  re- 
quires. The  former  company  supposed  it  was  in 
possession  of  a  franchise  until  the  fact  came  out  of 
the  competitor's  application  being  voted  on.  The 
newcomer  was  defeated,  and  the  first  companj;  will 
be  allowed  to  remain  until  the  spring  election,  when 
the  matter  will  be  voted  on. 

The  Iowa  Telephone  company  was  voted  a  fran- 
chise at  the  late  election  by  the  citizens  of  Reinbeck, 
Iowa. 

The  Perry  Telephone  company  has  been  granted 
a  franchise  for  an  exchange  at  Stuart,  la.,  by  popu- 
lar vote. 

The  Knoxville  Electric  company  has  been  granted 
a  franchise  for  a  telephone  toll  line  to  Pleasantvil'e. 
la.  The  line  will  be  extended  to  Des  Moines, 
through  Indianola. 

The  Central  Dakota  Telephone  company  is  rao- 
idly  pushing  its  line  from  Brookings,  S.  D.,  to  Mil- 
ler. 

The  Forman  Telephone  company  proposes  to  ex- 
tend its  wires  to  Lidgerwood.   N.   D. 

Albert  Lea.  Minn.,  now  has  connection  with  Ge- 
neva. Cooleyville,  Clark's  Grove,  Twin  Lakes  and 
Clover. 

Harmony.  Minn.,  just  at  present  belies  its  name. 
Last  spring  V.  H.  Stevens  of  Waterville.  la.,  caitie  to 


Harmony  and  made  arrangements  with  the  Farmers' 
Telephone  company  to  use  its  poles,  and  then  asked 
donations  of  the  Harmony  business  men  for  aid 
to  extend  tlie  lines  to  that  place.  Herman  Achatz 
circulated  the  petition  and  was  quite  successful. 
From  the  money  so  collected  the  line  was  built. 
The  Achatzs  were  allowed  to  act  as  operators. 
Fred  Achatz  is  a  member  of  the  Village  Council, 
and  on  November  1st  the  council  granted  to  F.  F. 
and  Herman  J.  Achatz  the  absolute  right  and  lull 
control  of  the  only  central  telephone  exchange  in 
the  village.  The  matter  has  aroused  the  ire  of  the 
citizens  intensely. 

The  Northern  Minnesota  Telephone  company  has 
completed  its  lines  connecting  Park  Rapids,  Hub- 
bard, Latona  and  Menahga.  Minn.  Lines  will  soon 
be  extended  to  Pine  Point,  Badoura,  Wadena  and 
Parkers  Prairie,  via  Henning. 

The  Badger  State  Long-distance  Telephone  com- 
pany is  about  to  build  an  exchange  at  Janesville. 
Wis.  It  is  announced  the  company  will  start  with 
400  subscribers  in  Janesville.  A  toll  system  to  sur- 
rounding towns  is  to  be  built. 

Telephone  connection  has  just  been  completed  to 
Clafk,  Neb. 

The  Cedar  Valley  Telephone  company  has  com- 
pleted connection  from  Waterloo.  la.,  to  Waverly, 
by  way  of  Cedar  Falls  and  Janesville. 

William  I.  Thraikill  of  Des  Moines  succeeds  O. 
R.  Cole  as  district  manager  for  the  Iowa  Telephone 
company's  office  at  Red  Oak.  la. 

The  Litchfield  Telephone  Exchange  company  will 
build  a  line  from  Litchfield  to  Manannah,  Minn.. 
12  miles  north,  at  once. 

The  Minnesota  Central  Telephone  company  has 
connected  its  toll  line  with  the  local  exchange  at 
Litchfield.   Minn. 


Extensions  and  Improvements. 

The  Union  (S.  C.)  Extension  Telephone  company 
will  extend  its  lines  throughout  the  state  at  once. 

Fifty  Bell  telephones  were  burned  out  last  month 
at  Pontiac,  Mich.,  by  the  crossing  of  an  electric 
street-car  wire  and  the  telephone  wire. 

The  rate  war  in  Atchison,  Kan.,  has  brought  the 
telephone  service  rentals  down  to  $12  per  year  for 
business  houses  and  $9  for  residence  telephones. 

The  Inland  Telephone  company  has  reached  Sid- 
ney, Ohio,  with  its  line  connecting  the  towns  in 
the  northern  part  of  the  county  with  Sidney. 

The  Inland  Telephone  company  is  arranging  a 
metallic  copper  wire  between  Spokane,  Wash.,  arid 
Nelson,  B.  C,  which  will  soon  be  in  operation. 

The  Mansfield  (Ohio)  Telephone  company  has 
elected  officers  as  follows:  President,  S.  N.  Ford; 
vice-president,  J.  F.  Boals;  secretary,  J.  L.  Baxter; 
treasurer,  M.  D.  Ward. 

The  material  for  building  an  additional  telephone 
line  from  Independence,  Ore.,  to  Salem,  Dallas  and 
Monmouth  has  arrived  and  work  on  the  line  will 
be  commenced  at  once. 

The  contract  for  building  a  telephone  line  from 
Point  Arens  to  the  li.ghthouse  at  Mendocine,  Cal., 
has  been  let  by  the  government  to  J.  M.  Klein  & 
Co.  of  San  Francisco  for  $776. 

The  Home  Telephone  company  of  Forest  Grove. 
Ore.,  has  placed  an  order  for  poles  and  expects  to 
reach  Portland  before  spring  and  make  connections 
with  the  Columbia  system  of  that  city. 

Arrangements  were  completed  recently  for  build- 
ing a  telephone  line  to  Sherar  bridge  on  the 
Deschutes  River,  30  miles  from  The  Dalles,  Ore. 
Branch  lines  will  also  be  built  to  Prineville. 

The  People's  Telephone  company  contemplates 
the  erection  of  a  three-story  fireproof  exchange  at 
Knoxville,  Tenn.,  and  in  addition  to  this  improve- 
ment the  company  will  put  all  the  wires  under 
ground. 

E.^  Nelzer,  manager  of  the  Eastern  Oregon  Gold 
Mining  company,  has  let  a  contract  for  a  complete 
telephone  system,  connecting  the  mine,  mill  and 
boarding-house  with  the  through  line  to  Baker 
City,   Ore. 

Dr.  L.  H.  Milligan  and  J.  W.  Sams  have  pur- 
chased a  controlling  interest  in  the  Morristown 
(Tenn.)  Telephone  company,  and  Dr.  Milligan  is 
now  in  charge  of  the  coinpany's  affairs.  A  new 
.switchboard  will  be  put  in  soon  and  a  better  service 
in  every  particular  is  promised. 

A  telephone  line  from  Sparta,  Tenn.,  to  Cross- 
ville  is  now  assured.  Manager  J.  N.  Cox  of  the 
Gainesboro  Telephone  company  has  let  the  con- 
tract for  the  poles.  This  line  will  prove  of  great 
benefit  to  both  White  and  Cumberland  counties. 
Work  will  be  begun  on  the  line  the  first  of  the 
month. 

Henry  A.  Colt  of  St.  Louis  has  secured  a  fran- 
chise^ from  Nebraska  City,  Neb.,  permitting  the 
erection  and  operation  of  another  telephone  ex- 
change. The  rates  provided  in  the  ordinance  are 
$24  per  year  for  business  houses  and  $12  for  resi- 
dences. Work  has  already  been  commenced  on  the 
new  line. 

The  question  of  granting  the  People's  Mutual 
Teleohone  company  an  extension  of  one  year  in 
which  to  comply  with  the  terms  of  its  franchise  was 
brought  before  the  street  committee  of  the  super- 


visors of  San  Francisco,  and  Herman  de  Laguna 
opposed  the  request,  as  he  wished  to  compete  for  the 
franchise. 

It  is  announced  from  Anaconda,  Mont.,  that  in  a 
few  months  Butte  and  other  cities  of  Montana  will 
be  connected  by  a  long-distance  telephone  with  all 
prjints  on  the  Pacific  Coast  as  far  south  as  San 
Diego  and  north  to  Brhish  Columbia.  The  Rocky 
Mountain  Bell  company  controls  the  Bell  system  for 
Montana,  Idaho,  Wyoming  and  Utah. 

The  telephone  connection  between  the  Ogle 
County  Telephone  company  and  the  DeKalb  County 
Telephone  company  was  made  recently  at  Creston, 
111.,  which  gives  the  Rochelle  patrons  communica- 
tion with  Malta,  DeKalb,  Sycamore  in  the  north- 
ern part  of  DeKalb  County,  also  Belvidere  in  Boone 
County. 

The  People's  Telephone  company  of  Wayne  and 
Monroe  counties,  Michigan,  issued  a  dividend  of 
10  per  cent,  to  stockholders,  and  elected  the  follow- 
ing-named officers:  President,  Joseph  Waltz;  sec- 
retary, F.  L.  Edwards;  treasurer,  W.  S.  Mercy; 
directors,  T.  J.  A.  Mullien,  Jesse  Butler,  Joseph 
Waltz,  F.  L.  Edwards,  W.  S.  Morey  and  Benjamin 
Hall. 

The  new  directory  just  issued  by  the  Kalamazoo 
Mutual  Telephone  company  contains  about  100 
more  names  than  the  last  directory.  In  addition  to 
the  Kalamazoo  subscribers  the  names  of  those  of 
the  Plainwell,  Otsego,  Pawpaw.  Vicksburg.  Mar- 
cellus,  Decatur,  Lawton  and  Wayland  exchanges 
also  appear.  The  information  in  the  book  is  neatly 
and  conveniently  arranged. 

J.  H.  Thatcher,  superintendent  of  the  Oregon 
Telephone  and  Telegraph  company,  has  received  a 
message  from  J.  S.  Sabin,  general  manager,  in- 
structing him  to  furnish  telephone  service  to  every 
town  in  Tillamook  and  Clatsop  counties,  connecting 
them  with  the  company's  general  Pacific  Coast  sys- 
tem. Bids  to  furnish  poles  will  be  advertised  for,  the 
distance  to  be  covered  being  about  125  miles. 

There  is  a  local  telephone  company  at  Rushford, 
Minn.,  that  has  about  150  miles  of  line.  When  the 
Union  Electric  company  sold  out  to  the  North- 
vyestern  Telephone  company  it  cut  the  Rushford 
lines  from  any  connection  with  the  outside  world. 
In  order  to  overcome  this  the  Rushforl  company 
has  commenced  to  extend  lines  to  La  Crosse  and 
will  build  to  Spring  Valley  before  snow  flies,  by 
way  of  Preston,  Fountain  and  WykofJ. 

The  Central  Union  Telephone  company  has  com- 
pleted its  line  to  Kirkland  from  Belvidere  and  is  now 
at  work  on  the  extension  to  Genoa.  The  company 
is  having  some  trouble  in  getting  the  right-of-way 
from  Genoa  to  Sycamore.  111.  On  this  account  it 
may  abandon  that  route  and  build  a  line  from  Kirk- 
land to  Clare,  thence  to  Sycamore,  connecting  with 
its  line  there.  The  business  men  at  Clare  have  sub- 
scribed for  coupons  to  the  amount  of  $100. 

The  contract  for  the  erection  of  the  new  building 
for  the  Central  Union  Telephone  company  at  Peoria, 
111.,  has  been  awarded.  Work  on  the  new  building 
will  be  pushed  as  rapidly  as  possible.  It  is  to  be 
erected  on  the  property  recently  acquired  by  the 
telephone  company  on  Fulton  street  between  Adams 
and  Jefferson,  and  will  be  three  stories  in  height 
and  of  brick.  The  dimensions  are  to  be  48  by  75 
feet.     It  will  cost  in  the  neighborhood  of  $20.0:0. 

R.  G.  Hart,  manager  of  the  New  State  Telephone 
company  at  Lapeer,  Mich.,  says  that  the  system  is 
being  extended  to  all  parts  of  the  state  and  that 
many  new  subscribers  are  being  added.  A  large 
exchange  is  being  built  at  Jackson,  and  toll  lines 
will  soon  be  extended  from  Davison  to  Flint,  Atlas, 
Goodrich,  Grand  Blanc  and  Ortonville;  also  from 
Fiint  to  Flushing  and  Fenton.  At  Flint  the  com- 
pany will  connect  with  the  large  exchange  operated 
by  the  Valley  company,  also  with  the  toll  lines  to 
Saginaw,  Bay  City  and  other  northern  points. 

Assistant  General  Manager  Geprge  A.  Paddock 
of  the  Empire  State  Telephone  company  of  Auburn. 
N.  Y.,  was  notified  by  the  Department  of  Works  of 
Oswego  on  October  31st,  that  unless  his  company 
agreed  to  join  in  the  combination  pole  scheme  at 
once  the  wires  and  poles  of  his  line  would  be 
torn  down  without  delay.  Several  weeks  ago  a 
copy  of  the  agreement  entered  into  between  the 
city  and  the  other  interested  companies  having 
wires  and  poles  along  the  thoroughfare  was  sent 
Mr.  Paddock,  and  nothing  has  been  heard  from  him. 
notwithstanding  the  fact  that  innumerable  demands 
have  since  been  made  for  the  return  of  the  copy. 
The  board  is  now  ready  for  action. 

An  ordinance  granting  the  Hanamo  Telephone 
company  permission  to  erect  poles  and  string  wires 
in  the  streets  of  St.  Joseph,  Mo.,  is  now  under  con- 
sideration. The  Hanamo  company  wants  to  build 
a  connection  with  its  system  of  toll  lines  into  St. 
Joseph  and  the  stockyards.  The  company's  lines 
now  extend  over  several  of  the  most  prosperous 
counties  in  Northwest  Missouri.  Most  of  the 
stockholders  are  Maryville  men,  and  R.  E.  Ralsto^i 
of  that  city  is  president  of  the  company.  The  com- 
pany has  toll  lines  and  owns  or  controls  several 
local  systems  in  northwest  Missouri  towns.  Many 
of  the  farmers  and  stockmen  of  that  part  of  the 
country  also  have  instruments  connected  with  the 
company's  system  in  their '  houses.  It  is  the  in- 
tention of  the  company  to  give  its  subscribers  di- 
rect connection  with  the  stock  market  at  St.  Joseph. 
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New  Binding-post. 

The  illustrations  show  a  new  binding-post  manu- 
factured by  the  WilHams  Electric  company  of  Cleve- 
land and  applied  to  its  double  and  single-pole  re- 
ceivers and  the  magneto  bells.  Fig.  i  is  an  elevation 
in  one  direction;  Fig.  2  is  the  same  elevation  in  the 
opposite  direction,  showing  how  the  binding-post 
is  applied  to  the  cabinet  work  of  the  magneto  bells, 
and  Fig.  3  is  a  plan  view,  looking  down  upon  the 
binding-post. 

The  body  or  base-piece  of  the  binding-post  is 
formed  from  spring-sheet  Craig  silver.  Turned  up 
from  the  same  piece  of  metal  are  two  spring  clips 
S,  which  form  a  saddle  or  rest  for  the  receiver-cord 
tip  T.  Screw  B,  on  being  rotated  la  the  right-hand 
direction,  screws  through  the  nut  until  one  side  of 
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with  a  glass  front  so  that  the  meter  can  be  read 
without  having  to  open  the  hinged  door.  It  will 
be  seen  by  reference  to  Fig.  3  that  the  glass  tube 
IS  carried  on  a  substantial  backing,  which  is  so 
hinged  that  the  meter  can  be  reset  by  tipping  up 
the  tube  and  allowing  the  liquid  to  run  back  out 
of  the  indicating  tube  into  the  side  tubes. 

In  practice  the  meter  is  connected  in  series  with 
the  recording  wattmeter  or  chemical  me:er,  and  reg- 
isters in  amperes  the  ma.ximum  demand  on  the  sta- 
tion at  any  one  time.  The  customer  may  be  charged 
at  one  rate  for  the  first  hour's  use  of  the  maximum 
demand  each  day,  and  for  all  electrical  energy  used 
in  excess  of  this  at  a  much  lower  rate. 

In  order  to  facilitate  the  reading  of  the  meter  and 
the  determination  of  the  customer's  bill,  the  Wright 
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the  screw-head  grips  the  receiver-cord  tip  T,  and  on 
further  rotation  the  screw  locks  the  connection, 
screw  B  forces  down  the  spring  saddle  S  by  spread- 
ing the  limbs  slightly  outwardly  until  the  screw 
engages  the  upwardly  turned  flange  or  base-piece 
P,  and  in  this  manner  forms  a  perfect  spring-lock 
for  the  receiver-cord  tip.  Fig.  i  shows  the  binding- 
post  just  after  the  screw-head  has  engaged  the  re- 
ceiver-cord tip.  and  Fig.  2  shows  the  binding-post 
after  screw  B  has  forced  the  receiver-cord  tip  down 
lower  and  locked  it  by  engaging  the  upwardly 
turned  flange  P  on  the  opposite  side  of  the  screw- 
head.  After  screw  B  Is  forced  down  until  it  en- 
gages the  flange  P  (Fig.  2),  resistance  is  offered  to 
the  movement  of  the  cord  tip  in  either  direction 
by  the  tendency  of  either  one  of  the  limbs  to 
straighten  up  and  grip  the  cord  tip  still  tighter. 


Wright  Discount  Meter. 

Probably  no  subject  of  central-station  manage- 
ment has  attracted  so  much  attention  during  the 
last  few  years  as  the  matter  of  charging  for  current. 
In  the  early  days  of  commercial  lighting  the  elec- 
trical companies  allowed  their  eagerness  for  business 
to  induce  them  to  take  customers  on  all  kinds  of 
arrangements,  and,  as  a  result,  many  plants  were  op- 
erated at  a  positive  loss.  This  eventually  resul::ed  in 
poor  service  and  dissatisfaction,  or  readjustment  of 
rates — provided  the  company  did  not  in  the  meantime 
go  into  the  hands  of  a  receiver.  The  main  considera- 
tion in  the  discussion  cf  this  feature  of  the  business  of 
late  has  been  to  determine  an  equitable  arrangement 
by  which  each  consumer  would  pay  his  proportion  of 
the  cost  of  operation  of  the  central  station,  based 
upon  the  service  enjoyed  and  the  amount  of  current 
consumed.  This  can  only  be  determined  by  taking 
into  consideration  several  factors  which  enter  into 
the  management  of  the  central  station.  As  a  result 
of  this  investigation  the  Wright  demand  system  has 
been  evolved  and  several  important  central  stations 
have  adopted  the  Wright  discount  meter  for  genera! 
use. 

This  instrument  is  a  maximum  recording  ampere- 
meter for  direct  or  alternating  currents,  and  records 
the  maximum  amperes  that  have  passed  through  it 
at  any  one  time  since  it  was  last  set.  It  is  slow  act- 
ing, so  that  if  the  maximum  lead  lasts  only 
five  minutes,  the  meter  will  register  about  80 
,T  r 


discount  meter  scale  may  be  so  calibrated  that  on 
one  side  it  will  read  in  amperes,  and  on  the  other 
directly  in  watt-hours,  without  any  calculation,  the 
amount  of  electricity  to  be  paid  for  monthly  at  the 
full  rate. 

To  arrive  at  the  amount  of  electricity  to  be  paid 
for  at  the  low  rate,  subtract  the  watt-hours  as  shown 
by  the  reading  of  the  Wright  discount  meter  from 
the  watt-hours  as  shown  by  the  recording  watt- 
meter or  chemical  meter,  according  to  the  type 
of  meter  used,  and  the  difference  between  these  two 
readings  will  represent  the  watt-hours  to  be  charged 
for  at  the  low  rate.  Of  course  the  application  of  the 
principle  and  details  may  be  modified  to  suit  local 
conditions. 

The  Wright  Discount  Meter  company,  manufac- 
turer of  this  instrument,  announces  that  it  has  found 
favor  in  the  principal  central  stations  of  the  coun- 
try. The  headquarters  of  the  company  are  in  the 
Monadnock  building,  Chicago. 


Laboratory  Motor. 


The  cut  shows  the  appearance  of^a  special  slow- 
speed  laboratory  motor  made  by  the  Emerson  Elec- 


HW, 


HW 


Fig.  I.     Diagram   of   Connections      T    Terminals;    H  W,  House 

wires;   R  W,  Resistance  wire     HB    Heated  bulb;  A  B, 

Air  bulb:    I  T,  Icdicaling  lube;     L,  Liquid. 
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Fig.  3.     Jiiienor  \iew showing  me 
ter  tipped  for  resetting. 
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per  cent.;  if  10  minutes  95  per  cent,  and  the  full  ico 
per  cent,  when  the  load  has  continuerd  half  an  hour. 

Fig.  I  shows  the  working  parts  in  principle.  A 
liquid  is  hermetically  sealed  in  a  glass  bulb,  around 
which  the  wires  or  heating  strip  pass.  The  current 
heats  the  air  in  the  left-hand  bulb  and  the  expansion 
of  the  air  forces  the  liquid  into  the  right-hand  bulb 
and  indicating  tube.  The  liquid,  when  once  spilled 
over  into  the  indicating  tube,  cannot  i-eturn  until 
the  meter  is  reset. 

Fig.  2  is  exterior  view  of  the  meter.  The 
working  parts  are  enclosed  in  an  iron  case,  fitted 


trie  Manufacturing  company  of  St.  Louis.  This 
motor  was  designed  in  response  to  a  general  de- 
mand for  an  alternating-current  motor  giving  more 
power  than  can  be  obtained  from  the  ordinary  small 
sizes  of  induction  motor  and  less  than  the  regular 
alternating-current  power  motors  of  half  horse  power 
and  upwards.  It  is  especially  intended  for  use  on 
plate-glass  machines,  dental  work,  small  pumps  and 
similar  uses.  Its  extremely  low  speed  gives  it  quite 
a  strong  torque  at  the  pulley  and  makes  it  much 
more  convenient  to  arrange  for  direct  belting  or 
gearing  without  the  intervention  of  countershafts. 


Straightline  Iron  Frame  Bell. 

This  bell,  which  is  represented  herewith,  the 
makers  say,  has  all  the  good  features  of  the  best 
bell  now  on  the  market,  such  as  cast  bell- 
metal  gongs,  platinum  contacts,  etc.,  and,  aside 
from  these,  every  part  which  enters  into  the 
makeup  has  been  improved  in  design  and  con- 
struction. The  gongs  are  cast  with  a  square  hole, 
and  instead  of  setting  on  top  of  the  flat  post,  are 
forced  over  a  square  standard  and  fastened  in  place 
by  a  heavy  hexagon  steel-cap  screw,  making  it  im- 
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possible  for  the  gong  to  turn  or  loosen.  The  frames 
Eire  so  designed  that  it  is  never  necessary  to  remove 
the  gong  in  order  to  put  up  the  bell,  as  the  screw 
holes  are  always  exposed.  The  back  of  the  frame  is 
hollowed  out  so  that  it  bears  on  the  edge,  thus 
adapting  itself  to  the  slight  irregularities  of  a  plas- 
tered wall,  and  at  the  same  time  making  it  impos- 
sible for  it  to  loosen,  or  the  connecting  screws  to 
come   in   contact   with  the  wall. 

The  magnet  cores,  instead  of  being  butted  up 
against  the  japan  of  the  back  armature,  as  is  usual, 
and  held  in  place  by  a  screw  only,  have  a  shoulder 
cut  on  them  and  are  forced  into  a  counter-sunk  seat 
in  the  back  armature,  which  gives  a  perfect  magnetic 
connection  for  the  full  cross-section  of  the  core  and 
renders  it  absolutely  impossible  to  loosen. 

The  armature  is  pivoted  in  perfect  60°  adjustable 
cone  bearings  with  steel  trunnions  and  brass  cones, 
giving  a  wearing  surface  which  would  last  a  lifetime 
without  readjusting. 

The  contact  spring,  instead  of  being  riveted  to  the 
armature,  is  set  in  and  fastened  in  such  a  way  that 
it  is  impossible  for  it  to  loosen.  Yet,  in  case  the 
platinum-contact  rivet  burns  out,  a  new  one  can  be 
substituted  in  a  few  seconds  without  removing  the 
bell  from  the  wall. 


STRAIGHTLINE  IRON  FRAME  BELL. 

All  the  other  parts  of  the  bell  are  brought  to  the 
same  degree  of  perfection.  The  full  line  of  bells 
will  consist  of  10  movements  and  about  40  sizes. 
Each  movement  has  its  own  special  tools,  jigs,  etc., 
and  the  maker's  guarantee  to  replace,  free  of  charge. 
any  part  in  any  movement  found  defective  or  worn 
out  within  two  years,  and  the  maker  will  guarantee 
the  duplicated  part  will  not  vary  a  thousandth  part 
o  fan  inch  from  size  of  the  original. 

Special  tools  and  improved  methods  of  manufac- 
turing permit  the  Proctor-Raymond  Manufacturing 
company  of  Buffalo,   which   makes   these   bells,   to 
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furnish  them  to  the  trade  at  the   same   price   now 
asked   for  inferior   articles. 


Armour  &  Co.'s  Power  Plant  at  the 
Stockyards. 

A  large  central  power  plant  is  building  at  ihc 
Union  Stockyards  for  Armour  &l  Co.  who  some 
time  ago  came  to  the  decision  to  concentrate  the 
power  generation  for  their  diversified  manufacturing 
plants  at  the  yards  into  one  central  power  station 
with  electrical  transmission  to  the  points  of  con- 
sumption. The  plant  required  will  be  of  exceptional 
size,  approximating,  it  is  said,  10,000  horse  power 
when  the  plaiis  are  fully  carried  out,  and  the  in- 
vestment will  be  large,  but  the  saving  will  be  enor- 
mous, making  a  much  more  profitable  return  on 
the  money  spent  than  could  be  obtained  in  any 
other  way. 

Electricity  is  already  used  quite  extensively  in 
the  Armour  packing-houses  and  factories  for  light 
and  power;  but  the  greater  part  of  the  power  is 
transmitted  by  belts  and  shafting  from  scattered 
plants.  Now  all  the  old  steam  plants  will  be  dis- 
carded, all  power  generation  being  concentrated  in 
a  central  power  house  especially  erected  for  the 
purpose.  There  will  be  very  little  belting  or  shaft- 
ing in  any  of  the  buildings,  and  the  power  will  be 
produced  and  transmitted  to  electric  motors  and 
electric  lamps  on  the  most  economical  scale.  An 
idea  of  the  economies  that  will  be  effected  may  be 
gained  from  the  statement  that  the  12  large  water- 
tube  boiler  units  forming  the  first  installment  of  the 
new  plant  will  replace  92  smaller  boilers,  many  of 
them  old  and  comparatively  inefficient,  with  a  cor- 
responding number  of  attendants.  Similar  sav- 
ings will  be  made  in  engine  and  dynamo  opera- 
tion; in  place  of,  say,  25  engine  rooms,  there  will 
be  one.  The  wires  from  the  power  plant  to  the 
various  factory  buildings  will  be  laid  underground. 

Wickes  Brothers  of  Saginaw.  Mich.,  will  supply 
boilers  for  the  new  plant  to  the  extent  of  about 
4,500  horse  power.  Their  contract  calls  for  12  ver- 
tical water-tube  boilers  of  375  horse  power  each. 
These  boilers  occupy  a  ground  space  of  12  by  18  feet 
each  and  are  36  feet  high. 

Three  engines  have  been  ordered — all  of  the  cross- 
compound,  condensing,  slow-speed,  Corliss  type. 
One,  of  about  2,000  horse  power  capacity,  will  be  built 
by  the  Bass  Foundry  and  Machine  Works  of  Fort 
Wayne,  Ind. ;  the  other  two,  rated  at  about  1,100 
horse  power  each,  will  be  turned  out  in  the  shops, 
of  the  Filer  &  Stowell  company  of  Milwaukee. 

The  power  generators  will  be  directly  connected 
to  two  engines.  There  will  be  three  of  them — one 
800  kilowatt.  500-Yolt  machine  driven  at  85  revolu- 
tions per  minute,  and  two  of  500  kilowatts  each,  op- 
,  crated  at  90  revolutions.  These  generator  will  be  of 
'  the  type  made  by  the  Walker  company.  Alternating- 
current  dynamos  will  be  used  to  supply  current 
for  lighting.  There  will  be  three  of  these  also, 
and  they  will  be  furnished  by  the  Warren  Elec- 
tric Manufacturing  company  of  Sandusky,  Ohio. 
One  will  have  7.000  lights  capacity  (16  candle  power 
lamps)  and  two  will  be  of  3,6co  lights  capacity  each. 
These  alternators  will  be  single-phase  machines  op- 
erated at  7,200  alternations.  The  generators  and 
lighting  dynamos  were  sold  through  J.  Holt  Gates 
&  Co.  of  Chicago. 

Electric  motors  of  a  combined  capacity  of  about 
T.200  horse  power  are  used  in  the  works  now,  and 
they  will  be  largely  used  in  the  new  plant,  although 
other  motors  will  be  needed.  All  of  the  existing 
engines  and  dynamos  will  be  discarded. 

J.  E.  Smith  is  the  chief  engineer  for  Armour  & 
Co.,  and  James  P.  Malia  is  the  electrician.  Pierce 
&  Richardson  are  the  consulting  engineers. 

It  is  believed  that  the  other  stockyards  companies 
will  follow  Armour  &  Co.'s  example. 


Death  of  John  W.  Keely. 

John  \V.  Keely,  whose  name  has  been  familiar  to 
the  public  for  a  quarter  of  a  century  as  the  inventor 
and  promoter  of  the  mysterious  "Keely  motor," 
died  at  his  home  in  Philadelphia  on  November  i8th. 
Mr.  Keely  was  71  years  old  and  a  carpenter  by 
trade.  His  "motor"  came  into  prominence  in  1874. 
and  during  the  succeeding  years  he  induced  several 
wealthy  persons  to  invest  in  it  without  clearly  know- 
ing what  it  was.  Mr.  Keely  claimed  to  have  dis- 
covered a  physical  force  hitherto  unknown.  But  he 
was  so  secretive  and  mysterious  about  his  "inven- 
tion" and  his  workshop  that  his  claims  were  gen- 
erally derided  and  he  was  denounced  as  a  charlatan. 
Yet  he  always  had  a  few  followers  who  supplied  hirn 
with  funds  to  be  used  in  perfecting  the  "invention." 
Personally,  he  was  well  liked,  and  there  are  many 
who  regret  his  death  beside  those  financially  inter- 
ested in  his  work.  Mr.  Keely's  lawyer  is  reported 
to  have  said  that  immediatelv  before  Mr.  Keely  was 
taken  ill  arrangements  had  been  completed  for  tak- 
ing out  patents  on  the  "motor."  All  the  necessary 
information  is  available,  and  the  attornev  said  that 
the  patents  will  probably  be  applied  for  in  the 
course  of  the  next  few  months. 


Trouble  in  Omaha. 

A  Chicago  newspaper  has  the  news  that  the  first 
demonstration  by  the  Anti-crowding  Car  society  of 
Omaha  was  made  about  6  p.  m.  on  November  i8th. 
On  one  car  the  first  information  the  conductor  re- 
ceived was  a  stern  command  from  a  dozen  members 
of  the  society: 

"tet  another  man  or  woman  get  on  this  car  and 


over  you  go.  Ring  the  bell  and  go  ahead  if  you 
don't  want  trouble." 

The  conductor  took  one  look  at  the  scowling 
faces  of  the  men  jammed  into  the  aisle  of  the  street 
car,  so  the  story  runs,  and  then  hastily  gave  the 
signal  to  move  on,  leaving  a  crowd  of  angry  people 
at  the  crossing. 

The  society  belongs  to  Walnut  Hill,  a  fashionable 
suburb  of  the  city,  and  is  the  outgrowth  of  what 
the  residents  of  that  locality  term  a  long  siege  of 
crowded   car  service. 

Finally,  the  residents  of  that  section  at  a  mass 
meeting  formed  the  Anti-Crowding  Car  association, 
the  members  of  which  pledged  themselves  to  resist 
by  force  any  effort  to  crowd  more  than  a  com- 
fortable number  into  the  cars  when  any  of  the  mem- 
bers are  present. 

If  the  company  does  not  improve  the  service  the 
society  will  go  to  the  courts,  it  is  said,  to  see  if  it 
is  legal  for  more  people  to  be  taken  on  a  car  than 
can  find  seats. 


street-railway  franchises  before  the  the  year  named. 
It  is  said  that  the  proposition  does  not  meet  with 
favor  from  the  citizens,  who  figure  that  the  company 
is  getting  the  best  of  it,  and  that  it  is  not  likely  to 
be  ratified  by  the  City  Council. 


American    Street    Railway  Association. 

Secretary  Penington  has  distributed  the  report 
of  tfie  seventeenth  annual  meeting  of  the  American 
Street  Railway  association,  which  was  held  in  Bos- 
ton in  September.  This  document  is  a  valuable  ad- 
dition to  the  records  of  the  association  and  contains 
the  papers  and  discussions  that  occupied  the  mem- 
bers at  the  Boston  convention.  President  Lang's 
portrait  and  a  view  of  Bunker  Hill  monument  are 
presented  in  this  volume.  A  list  of  members  of  the 
association  is  also  given  and  the  report  of  the  com- 
mittee on  "Memorials  of  Deceased  Members"  is 
included.  The  proceedings  comprise  a  volume  of 
255  pages,  which  is  a  creditable  publication.  Sec- 
retary Penington  should  be  commended  for  the 
promptness  with  which  this  work  is  completed  every 
year. 

Copies  of  the  report  of  the  committee  on  "Stand- 
ard Rules  and  Regulations  for  the  Guidance  and 
Government  of  Employes"  have  been  distributed 
among  the  members  of  the  American  Street  Rail- 
way association  by  the  secretary.  This  report  had 
not  been  completed  when  the  last  meeting  of  the 
association  -was  held,  and  it  was  deemed  advisable 
to  distribute  copies  of  it.  so  that  members  could 
consider  it  carefully  and  be  prepared  to  discuss  it 
and  act  upon  it  intelligently.  In  presenting  its  rec- 
ommendations the  committee  says: 

So  far  as  possible  it  has  been  the  aim  of  your  committee  to 
siieeest  onlv  such  rules  as  are  applicable  to  the  largest  number 
of  street-railway  systems,  and  which  experience  has  shown  to  be 
of  value.  No  attempt  has  been  made  to  sueeest  rules  especially 
applicable  to  street  railways  operated  by  horse  or  cable  power, 
as  roads  of  this  class  are  few  in  number  and  rapidly  passing  ont 
of  existence. 

Minor  details  of  punishment  for  neelect  of  duly  or  infraction 
of  rules  are  likewise  omitted,  as  these  are  largely  controlled  by 
local  conditions.  We  would  suggest,  however,  that  punishment 
involving  suspension  from  duty  be  made  as  infrequent  as  is  con- 
sistent with  good  discipline. 

Careful  examination  has  been  made  of  a  large  number  of  rule 
books  of  various  railway  companies,  and  such  features  as 
seemed  most  desirable  have  been  to  some  extent  included  in 
this  report. 

No  especial  claim  is  made  for  originality  and  no  attempt  has 
been  made  at  elegant  phraseology.  It  tias  been  the  aim  of  the 
committee  tostate  all  rules  inaclearand  explicit  manner  and 
to  include  only  those  which  are  essential. 

The  report  deals  first  with  general  requirements, 
general  rules  and  a  general  notice  to  employes. 
Special  instructions  are  submitted  for  depot  masters, 
receivers  and  inspectors,  and  general  rules  for  con- 
ductors and  motormen  are  supplemented  by  special 
rules  for  each.  The  report  is  the  work  of  practical 
men,  and  shows  an  intimate  knowledge  of  the  re- 
quirements of  general  service. 


South  American  Notes. 

Advices  from  Argentine  Republic  mention  the 
probability  of  the  street-railway  system  of  Buenos 
Ayres  undergoing  a  change  in  motive  power  by 
the  substitution  of  electricity  for  hor?es.  Already 
two  electric  lines  are  in  operation,  under  direction 
of  men  from  this  country.  There  are  numerous  ao- 
plications  to  construct  electric  railways,  and  in  the 
transformation  of  the  old  and  the  building  of  new 
hues  United  States  manufacturers  have  a  good  op- 
portunity. 

From  Chile  comes  information  that  a  syndicate, 
composed  of  English  and  German  houses,  is  to  take 
charge  of  the  electric  lighting  of  Santiago  and  of 
the  electric  railways  in  that  city.  Power  will  be 
taken  from  the  river  Maipo.  About  $6.iSS.ooo  is 
already  invested  in  the  enterprise,  and  work  has 
already  been  commenced.  There  are  a  number  of 
water-courses  in  Chile  having  a  fall  sufficTent  to  de- 
velop electric  power,  which  will  doubtless  be  utilized 
in  the  deevlooment  of  national  industry. 

It  is  said  that  an  electric  street  railway  in  Asun- 
cion. Paraguay,  would  be  remunerative:  also  that 
a  field  is  presented  for  incandescent  lia:h*s  for  stores 
and  houses,  and,  as  it  is  gene-ally  hct  in  that  climate, 
there  appears  to  be  a  good  opening  for  the  introduc- 
tion of  electric  fans.  A.  F.  T. 


A  Curious  Proposal  in  Milwaukee. 

Milwaukee  advices  are  to  the  effect  that  the  mayor 
of  the  city  and  a  committee  of  the  board  of  directors 
of  the  Milwaukee  Electric  Railway  and  Light  com- 
pany have  reached  a  tentative  agreement,  by  which 
the  city  will  relinquish  its  efforts  to  secure  four-cent 
fares  in  consideration  of  a  lump  sum.  which  will 
amount  to  $2,650,000  bv  1924.  the  date  of  the  expira- 
tion of  the  company's  franchises.  As  a  further  con- 
sideration   the    city    is    to    grant    no    competitive 


Electrical  Progress  in  Belgium. 

The  first  trial  of  the  electric-lighting  plant  for  the 
Southern  railroad  station  of  the  city  of  Brussels  was 
made  on  July  22d  and  was  pronounced  as  being 
thoroughly  satisfactory.  This  work  was  performed 
by  the  Societe  Anonyme  d'EIectricite  of  that  city, 
and  it  has  since  received  a  contract  from  the  govern- 
ment (or  the  installation  of  a  similar  plant  in  the 
■Southern  station  of  Ghent. 

The  most  important  installation  of  electricity  re- 
cently made  in  Brussels  was  in  the  king's  palace,  in 
which  there  will  be  a  total  of  7.500  lamps  when  the 
work  is  completed,  and  the  larger  number  of  these 
will  be  of  five  candle  power  each,  especially  those 
employed  in  the  chandeliers  for  the  illumination  of 
the  ball  and  reception  rooms. 

In  the  Brussels  system  there  are  about  47,391 
lamps,  reduced  in  units  of  16  candles,  averaging  117 
lamps  per  100  running  meters  of  streets  having  the 
service.  In  this  number  are  included  770  arc  lamps 
and  28  electric  motors,  having  a  total  of  105  horse 
power. 

In  view  of  the  rapidly  increasing  use  of  electricity 
in  Belgium  there  is  said  to  be  an  opportunity  for 
enterprising  Americans  to  introduce  electrical  ap- 
paratus of  all  kinds. 


Tesia  and  Job- 

[Froni  the  Indianapolis  Jourbal.) 

When  Job  was  asked,  "Who  hath  divided  a  water- 
course for  the  overflowing  of  waters,  or  a  way  for 
the  lightning  of  thunder?"  it  is  not  recorded  what  an- 
swer was  made;  but  if  the  same  question  were  ad- 
dressed to  Nikola  Tesla  he  would  promptly  reply. 
"I,  Lord."  And  to  the  query,  "Canst  thou  send 
lightnings,  that  they  may  go  and  say  unto  thee, 
"Here  we  are?'  "  he  would  answer:  "Yea,  verily, 
that  can  I."  But  Job,  it  must  be  remembered,  was. 
a  modest  man. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  November  21.^ — On  Saturday  the  com- 
niission  appointed  by  President  McKinley  to  revise 
the  patent  and  trademark  laws  of  the  United  States 
held  its  first  session  in  this  city  in  the  Federal  build- 
ing, having  held  a  hearing  in  Chicago  last  month. 
Francis  Forbes  of  this  city,  who  is  chairman  of 
ihe  commission,  and  A.  P.  Greeley,  assistant-com- 
missioner of  patents,  were  present,  but  Judge  P.  S. 
Grosscup  of  Chicago  was  detained  in  that  city  and 
did  not  arrive  in  time  to  attend  the  session.  He  is 
expected  to-day.  Several  lawyers  and  business  men 
expressed  their  views  and  further  discussion  is  ex- 
pected. 

From  Porto  Rico  comes  the  news  that  the  First 
Regiment  of  Engineers  has  left  Ponce  on  the  trans- 
port Minnewaska  on  its  way  home.  Many  electrical 
men  are  serving  in  this  regiment. 

There  was  a  public  hearing  last  week  in  the  bor- 
ough hall  in  Brooklyn  to  consider  the  combination 
trolley  cars  on  the  Nassau  road.  There  has  been 
a  deluge  of  protests  against  the  winter  use  of  these 
cars.  Edward  M.  Grout  presided,  and  many  of  the 
aldermen  and  councilmen  of  the  borough  were  on 
hand.  More  than  a  score  of  letters  from  indignant 
citizens  were  read,  and  in  all  of  them  the  cars  were 
described  as  ill-ventilated,  unhealthy  and  dangerous. 
Henry  Yonge  appeared  on  behali  of  the  company, 
and  contended  that  the  objections  to  the  cars  were 
ill-founded,  and  that  the  passengers  would  soon 
come  to  see  their  good  points.  At  the  close  of  the 
hearing  the  councilmen  present  adopted  a  resolu- 
tion authorizing  President  Grout  to  prepare  an  or- 
dinance to  be  presented  to  the  Municipal  Assembly, 
prohibiting  the  use  of  the  combination  cars  between 
October  ist  and  May  ist. 

The  Sun  has  a  long  account  of  an  X-ray  party, 
"the  latest  fad  in  Brooklyn."  I  have  been  puzzled 
by  the  reported  statement  of  the  man  giving  the 
show:  "My  X-ray  plant  is  attached  to  a  static  bat- 
tery, an  eight-plate  machine."  The  faddists,  in 
Erookljm  must  have  taken  up  a  new  kind  of  battery 
as  well  as  a  new  form  of  entertainment. 

The  electric-railway  development  of  New  Jersey 
is  proceeding  apace.  Trolley  cars  began  to  run  on 
the  North  Hudson  County  Railway  company's  Grove 
street  line  from  Jersey  City  to  Hoboken  last  week, 
and  in  a  few  days  the  last  horse-car  line  in  Hudson 
County  will  have  become  a  thing  of  the  past.  The 
Irolley  line  extends  south  only  as  far  as  Grove  street 
and  Newark  avenue,  and.  until  arrangements  have 
been  made  with  the  North  Jersey  Street  Railway 
company  to  run  cars  over  its  line  from  that  point 
to  the  ferry,  passengers  will  be  transferred  to  the 
terminus  by  horse  cars.  Arrangements  have  been 
made  with  the  town  of  Irvington  so  that  the  New 
York  and  Newark  trolley  line  will  be  extended 
through  to  Hilton  and  connect  with  the  line  to 
Maplewood.  The  probabilities  are  that  within  a  few 
months  the  road  will  be  continued  to  Milburn. 
which  is  less  than  two  miles  from  Maplewood. 
Following  that  may  come  an  extension  to  Short 
Hills,    and    perhaps    to    Madison   and    Morrlstown. 
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The  project  is  all  in  the  scheme  of  the  North 
Jersev  company.  Maplewood  and  Hilton  are  now 
reached  by  a  roundabout  trolley  trip  through  South 
Orange  upon  a  line  built  by  the  South  Orange  and 
Newark  company,  which  was  recently  absorbed  by 
the  North  Jersey  company. 

H.  B.  Coho  &  Co.,  dealers  in  electrical  supplies, 
lormerlv  at  No.  30  Cortlandt  street,  convened  a  meet- 
ing of  their  creditors  on  Friday  at  No.  143  Liberty 
street,  about  75  per  cent,  of  the  debts  being  repre- 
sented. The  liabilities  are  $60,000  and  the  assets 
are  estimated  at  $40,000.  A  committee  of  five  cred- 
itors was  appointed  to  wind  up  the  affairs  of  the 
concern,  collect  outstanding  accounts  and  divide  the 
proceeds  pro  rata. 

The  membership  of  the  New  York  Electrical 
societ>-  continues  to  increase,  and  that  organization 
starts  in  the  season  with  unusually  fair  prospects. 
At  the  last  meeting  25  applications  for  membership 
were  favorably  acted  upon. 

The  New  York  Central  and  Hudson  River  Rail- 
road company  is  experimenting  with  motors  to  draw 
its  trains  through  the  long  subway  leading  from  the 
Grand  Central  station.  The  use  of  steam  engines 
in  the  tunnel  will  be  discontinued  if  a  satisfactory 
substitute,  minus  smoke,  cinders  and  soot,  is  found. 
Electric  motors  should  fill  the  bill,  but  it  is  said 
that  no  decision  lias  been  reached.  M.   S. 


Northwestern  Notations. 

Minneapolis.  November  19.— The  street-railway 
employes  of  Superior,  Wis.,  have  formed  a  uHiOn 
and  will  affiliate  with  the  Amalgamated  Association 
of  Street  Railwaj'  h,mployes. 

The  Sheboj-gan  Electric  Light,  Power  and  Rail- 
way company  is  arranging  to  improve  its  service 
materially.  The  car  service  will  be  faster  and  more 
frequent. 

George  A.  Steel,  ov.-ner  of  the  East  Side  electric 
railway,  between  Portland,  Ore.,  and  Oregon  Ci  y. 
has  gone  into  bankruptc}'.  The  cause  is  his  en- 
deavor to  support  with  his  own  fortune  this  enter- 
prise. 

Work  is  progressing  well  on  the  new  grade  for 
the  electric  line  from  Sioux  Citj',  la.,  to  Leeds.  It 
i.s  expected  to  have  cars  running  on  the  new  route 
by   December  ist. 

J.  D.  Trenhoime,  formerly  of  Bathgate.  N.  D.. 
and  others  have  invested  S75.000  in  an  electric-light 
plant  in  Dawson  City.  The  entire  capacity  ot  the 
plant  has  been  taken  by  two  or  three  dance  halls, 
lights  being  paid  for  at  the  rate  of  $1  each  per  night. 
The  plant  is  to  be  enlarged. 

The  Houghton.  Mich.,  Council  has  indicated  its 
willingness  to  grant  a  franchise  for  an  elect'"ic  line 
from  Calumet  to  Houghton,  provided  the  promoters 
can  secure  the  permission  of  the  other  towns  inter- 
ested, within  six  months. 

The  Snogualmie  Falls  Power  comrany  was  ihe 
lowest  bidder  for  furnishing  street  liehts  for  a  po"- 
lion  of  Seaf'le.  Wash.,  at  $7  per  month.  The  Union 
Electric  comrany  was  the  lowest  for  the  entire  city, 
at  SS.So  per  month    per  light. 

Additions  to  the  equinment  of  the  electnc-l'gh^ 
plant  of  Fergus  Falls,  Minn.,  arc  be'ng  made  which 
will  bring  its  capacity  up  to  3.500  16  candle  power 
lights. 

T.  R.  Harrigan  has  been  appointed  superintendent 
of  the  electric-car  lines  in  Eau  Claire,  Wis.,  and 
Chippewa  Falls  for  the  Chippewa  Valley  Elec  r:c 
Railway  company. 

The  Glencoe  Electric  Light  company  of  Glenc^e. 
Minn.,  has  been  incorporated  with  $8, 000  capital 
stock.  Its  plant  is  expected  to  be  in  liy  December 
15th. 

The  Citizens*  Traction  company  of  Oshkosh,  Wis., 
has  tested  its  elec'ric  heaters  for  keeping  its  street 
cars  warm.  The  heaters  are  an  unbounded  success. 
The  cost  of  maintenance  is  said  to  be  greater  th^n 
stoves,  but  they  are  much  more  satisfactory.  The 
estimated  cost  is  placed  at  one  additional  ton  of 
coal  a  day  for  the  12  cars  in  use.  The  companv 
has  recently  made  changes  in  its  schedule,  and  placed 
more  cars  in  service. 

The  street-car  company  and  the  city  of  Oskaloosa, 
la.,  have  locked  horns  on  the  matter  of  an  extension 
to  the  fair  grounds.  The  company  desires  to  put 
in  pine  stringers  and  a  light  flat  rail,  while  the  city 
insists  on  a  heavy  rail  and  oak  stringers,  as  required 
by  the  ordinance. 

The  Waterloo  and  Cedar  Falls  Rapid  Transit 
company  has  completed  rebuilding  the  line  in  Ceda' 
Falls.  la.,  and  has  the  extension  in  operation. 

The  Chippewa  Vallev  Electric  Railway  comcanv 
has  won  another  round  with  the  Wisconsin  Central 
Railway  company  over  the  crossing  near  Chipcewa 
Falls.  Wis.  The  steam-railroad  company  secured  an 
order  to  show  cause  why  the  crossing  should  not  be 
taken  out  and  an  interlocking  switch  out  in.  The 
court  overruled  the  motion  at  the  hearing. 

The  Big  Timber  Electric  Light  and  Power  com- 
pany of  Big  Timber,  Mont.,  has  put  in  a  new  65 
horse  power  engine,  to  be  sure  of  power  when  the 
water  power  becomes  uncertain  on  account  of  ice. 
Norman  Irvine,  while  employed  at  the  plant,  was 
pouring  some  babbitt  metal  into  a  bearing,  when  an 
explosion  occurred  and  threw  the  molten  metal  into 
Irvine's  face.  It  was  thought  his  eyesight  was 
ruined,  but  it  was  not.  though  it  will  be  some  time 
before  he  can  use  it. 

Wolf  Egersderfer  has  settled  his  suit  out  of  court 
against  the  Mankato  (Minn.)  Gas  and  Electric  Light 


company  for  injuries  received  in  coming  in  contact 
with  a  live  wire. 

Winnebago  City,  Minn.,  has  let  the  contract  to 
the  Fort  Wayne  corporation  to  furnish  electric 
equipment  for  a  lighting  plant,  and  to  the  Twin 
City  Iron  Works  of  Minneapolis  for  a  steam  plant. 

The  council  of  St.  Cloud,  Minn.,  has  given  the 
street-railway  company  permission  to  lay  rails  to  the 
new  depot  of  the  Great  Northern  Railway,  and  work 
has  been  begun. 

The  first  monthly  settlement  of  the  municipal 
electric-light  plant  of  Madison,  Minn.,  shows  earn- 
ings collected  of  $203. 

The  council  of  Winona.  Minn.,  is  considering  an 
ordinance  requiring  the  city  engineer  to  inspect  all 
electrical   apparatus. 

The  council  of  Green  Ba}'.  W'is.,  has  contracted 
with  the  Green  Bay  Gas  and  Electric  Light  com- 
pany to  furnish  street  lighting  for  10  years  at  a 
much  reduced  rate.  The  contract  also  gives  the  city 
an  option  on  the  plant  at  the  expiration  of  the  10 
years. 

The  electric-light  plant  at  Whitehall,  Mont.,  has 
been  completed  and  put  in  operation. 

The  council  of  Mt.  Pleasant.  la.,  recently  decided 
to  put  in  new  dynamos  for  the  electric-light  plant. 
The  mayor  vetoed  the  contract  on  the  ground  that 
the  city  was  not  in  need  of  the  new  machinery 
and  the  desired  equipment  could  be  secured  cheaper 
than  the  price  at  which  the  contract  was  let. 

The  City  Council  of  Des  Moines.  la.,  has  passed 
a  resolution  directing  the  Board  of  Public  \Vorks  to 
rescind  its  action  requiring  the  street- railway'-  to  pay 
taxes  for  seven  feet  of  the  paving  on  Ninth  street 
and  substituting  five  feet. 

In  the  case  of  the  city  of  Little  Falls.  Minn  .  against 
the  Little  Falls  Electric  and  Water  company,  the 
Supreme  Court  of  Minnesota  holds  that  a  30-5'-ear 
contract  is  an  unreasonable  length  of  time  and  be- 
yond the  power  of  the  council  to  bind  the  citv. 

The  little  town  of  Cass  Lake.  Minn.,  which  is  only 
about  90  days  old,  will  soon  boast  of  electric  lights. 
The  Glenmount  Lumber  company  is  building  a  saw 
mill  and  will  put  in  an  electric-light  olant.  from 
wh'ch  the  streets  and  business  places  will  be  lighted. 

The  Hughes  Electric  company's  new  plant  in 
Fargo.  N.  D..  has  been  comoleted  and  was  re- 
cently on  exhibition  to  the  public.  The  companv  is 
about  to  make  a  oroposition  to  furnish  city  ligh'ing, 
it  the  council  will  annul  its  present  contraci:.  The 
proposition  will  be  at  a  much  less  figure  than  the 
present   contract.  C. 


Canadian  Intelligence. 

Ottawa.  November  18.— Mr.  James  A.  Bell,  C.  E.. 
has  been  instructed  by  the  City  Council  of  St. 
Thomas.  Ont.,  to  make  a  report  to  the  council  upon 
the  cost  of  installing  a  municipal  electric-lighting 
plant. 

At  a  special  meeting  of  the  Orillia,  Ont..  Town 
Council,  Mr.  R.  J.  Parke.  E.  E.,  of  Toronto,  was 
.ippointed  to  prepare  specifications  for  the  proposed 
Ragged  Rapids  water-power  scheme. 

The  Cataract  Power  company  of  Hamilton,  Ont., 
has  connected  its  transformers  with  the  Hamilton 
city  wires  of  the  Hamilton  Electric  Light  and  Power 
company,  and  the  incandescent  lights  were  supplied 
with  electricity  developed  at  Decew's  Fall,  which 
is  about  34  miles  distant  from  the  cit^-. 

An  important  question  is  to  come  up  at  the  next 
meeting  of  the  Hull  Electric  company-  of  the  city 
of  Hull,  opposite  Ottawa,  in  Quebec  province.  A 
project  is  on  foot  to  alter  the  cars  now  in  use,  so 
that  they  can  be  run  at  40  miles  an  hour.  By  doing 
this,  less  cars  will,  it  is  calculated,  be  required,  and 
therefore  less  men  will  be  employed. 

Mr.  W.  C.  McDonald,  the  millionaire  tobacco 
manufacturer  of  Montreal  and  the  generous  bene- 
factor of  McGill  University  of  that  city,  has  again 
demonstrated  the  interest  he  takes  in  that  institu- 
tion of  learning,  by  presenting  to  the  department  of 
electrical  engineering,  in  charge  of  Professor  R.  B. 
Owens,  late  of  Lincoln,  Kcb..  the  sum  of  $30,000 
with  which  to  purchase  the  best  and  most  modern 
electrical  apparatus.  This  gift  will  enable  the  de- 
partment to  acquire  much-needed  apparatus,  and 
it  is  said  that,  when  all  is  in  place,  the  department 
will  take  first  rank  among  the  many  departments  of 
electrical  engineering  on  this  continent. 

The  Toronto  Sti^eet  Railway  company  is  consid- 
ering a  scheme  for  a  system  of  radial  electrical  roads 
to  run  out  of  Toronto  through  the  province  of  On- 
tario. The  matter  has  been  before  the  company's 
board  in  an  informal  way  for  some  time,  but  a  meet- 
ing was  held  recently  to  see  if  some  practical 
scheme  could  not  be  evolved.  The  assembling  in 
Toronto  of  many  well-known  capitalists  identified 
with  electric-railway  ventures  lends  color  to  the  re- 
port. The  party  held  a  conference  at  the  street- 
railway  company's  office,  but  the  result  of-the  meet- 
ing has  been  kept  a  profound  secret.  It  is  known 
that  a  scheme  for  an  extension  of  the  Toronto 
street-railway  lines  to  the  outlying  suburban  districts 
was  under  consideration,  but  there  is  an  impression 
that  something  of  greater  moment  is  contemplated 
than  the  local  radial  extension. 

It  is  confidently  predicted  that  the  valley  of  the 
St.  Maurice  River,  which  is  now  a  densely  wooded 
wilderness,  will  in  10  years  be  a  hive  of  industry. 
Three  immense  enterprises  are  already  at  work — the 
Shawinigan  Power  company,  Lawrentide  Pulp  com- 
pany and  the  Canada  Iron  Furnace  company.    The 


first-named  company  is  preparmg  to  develop  elec- 
tric power  in  large  quantities,  available  for  industries 
which  will  follow,  and  for  transmission  to  Montreal. 
Quebec  and  other  manufacturing  centers.  The  nat- 
ural lay  of  the  land  and  water  is  such  that  power 
can  be  developed  at  a  minimum  of  cost.  The  com- 
pany is  proceeding  to  install  a  plant  which  will  be 
able  to  develop  30.C00  horse  power,  to  be  eventually 
increased  to  over  100.000  horse  power.  The  engi- 
neers estimate  that  200,000  horse  power  can  be  de- 
veloped. 

The  statement  of  the  Montreal  Electric  Street 
Railway  company  for  the  year  shows  the  net  profits 
to  have  been  $601,704.18,  against  $507,885.60  for  the 
vear  previous.  After  paying  a  10  per  cent,  dividend 
P138.CCO  was  carried  over  to  the  surplus  account. 

A  by-law  providing  that  the  Toronto  Electric 
Street  Railway  company  shall  have  vestibules  on 
the  rear  of  its  cars  has  gone  into  eiTect,  but  the 
vestibules  are  not  to  be  seen,  nor  does  there  appear 
to  have  been  any  effort  on  the  part  of  the  company 
to  provide  them.  The  Toronto  civic  authorities  are 
determined  to  test  their  power  in  the  matter,  and 
City  Solicitor  Caswell  promptly  laid  information 
against  the  company  for  breach  of  the  by-law.  The 
case  will  come  up  for  trial. 

The  new  fender  which  will  be  used  on  the  cars 
of  the  Ottawa  Electric  Street  Railway  company  was 
successfully  tested  recently.  The  new  fender 
comes  from  Providence,  R.  I.,  and  all  the  cars  will 
be  equipped  at  a  cost  of  over  $5,000.  or  about  $So 
a  car.  The  fender  is  about  six  inches  from  the 
rail  and  is  so  constructed  that  by  the  motorman 
touching  a  spring  the  appliance  drops  and  picks 
up  the  object  in  front  of  it. 

The  official  announcement  has  been  made  by  the 
Quebec,  Montmorency  and  Charlevois  Electric 
Railway  company  that  it  is  proposed  to  electrically 
equip  the  road  running  to  Cap  Tourmente,  Que., 
and  to  construct  an  independent  branch  to  Mont- 
morency Falls.  The  estimated  cost  of  improve- 
ments is  given  as  $330,000,  and  when  completed  the 
system  will  comprise  over  60  miles  of  electric  rail- 
way. The  president  of  the  company  is  H.  J.  Bee- 
mer.  The  shareholders  of  the  Quebec.  Montmor- 
rency  and  Charlevois  company  and  of  the  Quebec 
electric  railway'  had  their  first  general  meeting  on 
Wednesday  last  since  the  amalgamation  of  the  com- 
panies, to  authorize  the  board  of  directors  to  issue 
debentures  to  the  amount  of  $1,500,000,  bearing  five 
per  cent,  interest,  redeemable  in  25  years,  and  se- 
cured by  a  first  mortgage  on  all  the  properties  of 
the  company.  Since  the  companies  were  amalga- 
mated the  gross  receipts  have  been  $79,006.  and 
the  expenses  $33,647.  leaving  a  net  balance  of 
?45.559- 

The  Electric  Street  Railway  company  of  Toronto. 
Ont..  has  decided  to  make  an  experiment  in  the 
matter  of  smoking  cars  and  will  run  cars  on  cer- 
tani  lines  during  certain  hours  of  the  day.  in  which 
smokers  will  be  allowed  full  privileges. 

An  ordinance  to  provide  $6,000  for  the  purchase 
of  an  electric-light  plant  for  the  town  of  Acton.  Ont.. 
has  received  the  sanction  of  the  taxpayers.  Ar- 
rangements will  be  made  immediately  for  the  in- 
stallation of  the  plant. 

In  the  city  of  Halifax,  Nova  Scotia,  a  spec'al  ccm- 
mittee  has  been  obtaining  information  as  to  the  ad- 
visability of  the  city  undertak'ng  i's  own  street  light- 
ing, and.  as  a  result,  the  city  electrician  and  engineer 
have  been  instructed  to  prepare  plans  and  invite 
bids   for  a  suitable  plant. 

A  startling  ofter  for  the  suppl}'  of  electric  power 
to  the  city  of  Toronto.  Ont..  was  among  the  bids 
received  by  the  Board  of  Control  of  that  city  last 
week.  A  company  offered  to  light  the  city  streets 
and  supply  energy  for  manufacturing  purposes  at 
the  ra*^e  of  one  cent  per  horse  power  per  hour.  Its 
capital,  it  states,  will  be  $5,000,000.  and  when  the 
dividends  reach  10  per  cent.,  it  offers  to  light  the 
streets  at  cost  price.  It  will  also  establish  a  manu- 
factory for  electric  supplies,  and  the  profits  of  this 
will    come   under   the   same   agreement. 

Professor  R.  B.  Owens,  the  new  professor  in 
charge  of  the  electrical  department  of  McGill  L'^ni- 
versity,  Montreal,  is  introducing  a  new  feature  which 
will  be  of  great  value  not  only  to  the  students,  but 
will  also  confer  great  benefits  upon  the  general 
public.  This  will  be  a  standardizing  laboratory. 
There  will  be  a  room  devoted  to  high-potential  ma- 
chinerv,  where  a  voltage  of  200.000  will  be  ob'^ain- 
able.  -  W. 


PERSONAL. 

Mr.  F.  S.  Terry  of  the  Weston  Electrical  Instru- 
ment company  of  Newark  was  in  Chicago  last  week 
calling  on  several  of  his  old  friends. 

William  E  Ha'e.  a  Chicago  capitalist  and  a  large 
owner  of  the  stock  of  the  Toledo  Traction  company, 
died  at  his  heme  in  this  city  on  November  i6th. 
He  was  the  father  of  George  E.  Hale,  professor 
of  astronomy  in  the  Univers'ty  of  Chicago. 

At  the  meeting  of  the  corporation  of  Yale  Uni- 
versity on  November  17th  the  resignation  of  Pro- 
fessor George  J.  Brush,  who  has  held  a  professorship 
in  the  Sheffield  Scientific  School  since  1855.  was 
presented.  By  a  vote  of  the  corporation  he  was 
appointed  professor  emeritus.  Professor  Brush 
having  previously  declined  a  re-election  to  the  post  of 
director  of  the  Sheffield  School,  which  he  had  held 
since  the  creation  of  that  office  in  1872.  the  selec- 
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tion  of  Professor  R.  H.  ChiUcndcn  as  director  was 
confirmed. 

Professor  Sidney  IT.  Short  is  about  to  sever  his 
connection  with- the  Walker  company,  of  which  he 
is  vice-president  and  electrical  engineer.  His  res- 
ignation will  take  effect  on  December  ist.  Profes- 
sor Short  has  labored  cuntinucusly  and  ^ucces-fully 
in  the  field  of  electrical  invention  for  a  number  of 
years,  and  it  is  believed  that  rest  is  the  chief  feature 
of  his  plans  for  the  immediate  future.  Dr.  Short — 
for  the  title  of  LL.' D.  was  conferred  upon  him  re- 
cently by  his  alma  mater,  the  Ohio  State  University 
— is  a  prolific  in\entor  and  has  played  a  conspicuous 
part  in   the  development  of  the  electric  railway. 


NEW  INCORPORATIONS. 

The  Fort  George  and  Eleventh  Avenue  Railroad 
company  of  New  York,  which  is  a  consolidation 
of  the  North  End  Street  Rail\\ay  company,  the  Fort 
George  and  Eleventh  Avenue  Railroad  company 
and  the  Fort  George  Extension  Railway  company, 
was  incorporated  on  November  21st  at  Albany,  wiJi 
a  capital  of  $^.000,000.  The  directors  are  John  T. 
Little,  Jr..  Ambrose  F.  McCabe,  Fred  C.  Garnck, 
Frank  F.  Ogston  and  Sharon  Graliam  of  New 
York,  Clement  McCumming  of  Yonkers.  Charles 
A.  Gilbert  of  White  Plains.  William  A.  Dibbs  of 
Brooklyn   and   D.    C.    Moorehead   of  Jamaica. 


ELECTRIC  LIGHTING. 

Woodsfield,  O..  has  voted  to  issue  bonds  for  an 
electric-lighiing  plant,  which  will  be  installed  at  once. 
W.  H.  Pelton  of  Cleveland,  O.,  is  the  electrical  engi- 
neer in  charge.  Plans  and  specifications  may  be 
obtained  from  him,  or  from  George  P.  Dorr,  cor- 
poration clerk,  Woodsfield,  O. 

There  is  a  keen  competition  in  Yokohama  among 
manufacturers  of  electric  lamps.  German  lamps  of 
t6  candle  power,  guaranteed  for  i.ooo  hours,  have 
been  offered  for  12  cents  each,  while  other  lamps 
of  similar  quality  are  quoted  at  about  16  cents  each. 
This  competition  is  not  expected  to  be  of  long  dura- 
tion. 

A  Trenton,  N.  J.,  dispatch  of  November  2oLh 
states  that  General  James  F.  Rusling  and  a  number 
of  other  shareholders  ot  the  Trenton  Light  and 
Power  company  at  a  conference  decided  to  bring 
suit  against  James  Moses,  the  president  of  the  com- 
pany, to  have  a  decree  made  declaring  $too,ooo  which 
Moses  received  from  the  sale  of  2,500  shares  of  com- 
mon stock  to  belong  to  the  shareholders.  They  say 
that  the  stock  was  held  in  trust  for  the  stockholders. 
Moses  says  that  the  stock  was  his  own,  and  in  this  is 
supported  by  several  of  the  stockholders. 

From  Philadelphia  comes  the  statement  that  a 
deal  to  consolidale  three  electric-light  plants  in  Bal- 
timore— the  Brush,  Ediscn  and  Northern  companies 
— is  being  arranged.  A  banking  house  is  said  to 
have  secured  options  on  the  bonds  and  stocks  of 
the  Baltimore  companies.  The  three  concerns  are 
capitalized  jointly  at  $2,899,000,  and  their  tolal  issue 
of  bonds  amounts  to  $1,874,000.  The  plan  is  to  de- 
posit these  securities  in  trust  as  security  for  an  issu; 
of  $4,000,000  five  per  cent.  30-year  collateral  trust 
and  mortgage  bonds  of  the  consolidated  company, 
to  be  additionally  secured  by  a"  mortgage  on  all  the 
property  and  plants. 


ELECTRIC   RAILWAYS. 

It  is  reported  that  an  American  syndicate  has  se- 
cured the  concession  for  the  building  of  an  electric- 
street  railway  in^Tampico,   Mexico. 

Allis  engines  and  General  Ele;tric  generators  will 
be  installed  in  the  addition  to  the  Metropo'_i  an  West 
Side  Elevated  Railway  company's  plant  in  Chi- 
cago. There  will  be  two  new  generators  of  1,600 
kilowatts  capacity  each. 

The  quarterly  report  of  the  Buffalo  and  Niagara 
Falls  Electric  Kailway  company  shows:  Gross  earn- 
ings of  $61,040.06;  operating  expenses,  $22,327.56; 
net  earnings,  $38,712.50;  other  income,  $468.85; 
gross  income,  $39,181.35:  fixed  charges,  $27,372.97; 
net  income,  $11,808.38. 

The  first  quarterly  report  of  the  Buffalo  and  Lock- 
port  Railway  company  has  been  filed.  It  is  for  the 
quarter  ended  September  30th.  It  shows:  Gross 
earnings.  $13,686.39;  operating  expenses,  $6,258.18; 
net  earnings,  $7,428.21;  other  income,  $25;  gross  in- 
come, $7,453.21;  fixed  charges,  $5,555.04;  net  income, 
$1,898.17. 

As  the  result  of  an  action  taken  by  the  Old  Col- 
ony Trust  company  of  Boston,  trustee  of  the  Seneca 
Electric  Light  and  Power  company's  bonds,  the 
plant  of  that  concern  in  Seneca  Falls  and  Waterloo, 
N.  Y.,  has  been  placed  in  the  hands  of  H.  H.  Crow- 
ell  of  Syracuse,  who  is  appointed  receiver  for  the 
company. 

The  Supreme  Court  of  Missouri  has  decided  that 
the  Julian  law,  enacted  by  the  Legislature  in  1894., 
and  providing  for  the  sale  of  public  franchises  to 
the    highest  bidder,  is    unconstitutional.     The    cas^ 


came  to  the  Supreme  Court  on  application  of  the 
Attorney-General  of  Missouri  for  a  writ  of  manda- 
mus to  forfeit  the  charter  of  the  West  Side  Electric 
Street  Railway  company  of  Kansas  City  for  viola- 
lion  of  this  law.  The  court  denied  the  writ,  holding 
the  law  to  be  vague  and  inrlL-finitc. 


TELEGRAPH. 


The  Birmingham  Post  says  that  an  agreement  has 
been  arranged  with  the  Congo  Free  State,  allowing 
the  survey  of  an  African  transcontinental  telegraph 
line  along  the  western  shores  of  Lakes  Tanganyika 
and  Albert  Edward. 

An  English  technical  journal  reports  that  the  tele- 
graph line  from  Cairo  to  the  Cape  of  Good  Hope 
is  proceeding  favorably  from  both  ends.  The  north 
end  has  already  reached  Omdurman.  Mr.  Molum's 
party  is  just  about  ready  to  start  to  constiuct  the 
line  from  Tanganyika  to  Stanley  Falls  on  the  Upper 
Congo.  Mr.  Cavendish  is  carrying  the  line  north- 
ward through  the  northern  territory  of  the  Chartered 
company,  and  the  two  latter  portions  of  the  great 
line  will  meet  within  the  next  two  years. 

Preparations  are  being  made  by  the  Signal  Corps 
to  erect  several  hundred  miles  of  telegraph  line  in 
Cuba  for  the  use  of  the  army  of  occupation.  At 
present  telegraph  facilities  on  the  island  are  meager, 
and  regiments  which  might  be  removed  from  the 
different  headquarters  would  have  difficulty  in  com- 
municating with  their  commanding  officers.  Two 
companies  of  the  Signal  Corps  have  already  been 
sent  with  the  command  which  will  be  located  at 
Nuevitas.  these  being  fully  equipped  with  material 
to  construct  100  miles  of  telegraph  line.  The  same 
number  of  signal  men  will  be  sent  with  each  corps, 
and  they  will  construct  whatever  lines  may  be  found 
necessary  for  the  convenience  of  the  army.  Puerto 
Principe,  which  will  be  occupied  by  American  troops 
in  a  short  time,  is  located  60  miles  from  the  coast 
and  is  not  in  telegraphic  communication  with  the 
outside  world.  The  signal  men  will  immediately  be- 
gin the  construction  of  a  line  to  one  of  the  coast 
cities,  so  as  to  obviate  the  necessity  of  sending  a 
messenger  when  the  officer  in  command  there  de- 
sires to  communicate  with  his  superior.  Materia! 
for  the  construction  of  500  miles  of  telegraph  line 
has  been  sent  to  Savannah,  which  point  will  be 
made  a  base  of  supply  for  the  Signal  Corps. 


PUBLICATIONS.. 


The  Hoppes  Manufacturing  company  of  Spring- 
field. Ohio,  has  just  issued  a  fine  ca  alcgue  describ- 
ing its  steam  separators  and  oil  eliminators. 

The  Julius  Andrae  &  Sons  company,  Milwaukee, 
Wis.,  is  distributing  a  comprehensive  catalogue 
treating   particularly   of   its   line   of  telephones. 

An  indication  of  the  prominence  which  electric 
carriages  are  assuming  is  found  in  the  fact  that  the 
Electric  Storage  Battery  company  of  Philadelphia. 
has  issued  a  pamphlet  devoted  to  the  special  types  of 
chloride  accumulators  designed  for  electric  vehicles. 
Cells  of  special  construction  have  been  exclusively 
adopted  and  are  extensively  used  by  the  Electric 
Vehicle  company  in  operating  the  elec'iric  cab  and 
livery  business  in  New  York,  and  also  by  the  Pope 
Manufacturing  company  of  Hartford  in  numerous 
types  of  automobiles.  Results  have  been  satisfac- 
tory in  these  applications  and  have  demonstrated. 
it  is  claimed,  that  elec.rlc  vehicles  are  commercially 
successful   and  economical   in  operation. 


ELECTRICAL  SECURITIES. 

General  McNulta,  as  receiver  cf  the  National  Ba.ik 
of  Illinois  and  of  the  Calumet  Electric  Railway  com- 
pany,  has  filed  a  report  in  the  United  S  ates  Circu't  ' 
Court,  giving  an  itemized  statement  cf  the  receipts 
and  disbursements  of  the  Calumet  Ra'lway  company 
between  May  i,  1897,  and  August  31,  1S9S.  The  total 
receipts  are  $503,475,  while  the  disbursemens  were 
$492,938.86.  The  receipts  from  operation  were  $281,- 
786.39.  The  cost  of  operation  and  expenses  was 
$297,409.  On  the  credit  side  is  included  an  item 
of  $195,000)  representing  the  receiver's  certificates 
issued  by  order  of  the  court.  The  certificates  were 
issued  in  order  that  the  National  Bank  of  Illinois 
might  be  reimbursed  for  money  which  it  advanced 
to  the  railway  company.  These  certifica'es  bear  six 
per  cent,  interest  yearly  and  are  payable  on  or  before 
June  I,  1900. 


MISCELLANEOUS. 

B.  F.  Lamborn,  city  clerk  of  Alameda,  Cal.,  de- 
sires catalogues  and  trade  publications  from  elec- 
trical manufacturing  companies. 

It  is  announced  that  the  Niagara  Falls  Power  com- 
pany has  just  closed  a  contract  and  lease  with  the 
Electric  Lead  Reduction  company,  whereby  the  lat- 
ter company  will  occupy  the  two-story  frame  build- 
ing formerly  occupied  by  the  Chemical  Construction 
company  on  the  power  company's  lands,  and  will 
also  take  a  considerable  block  of  power  for  the  oper- 
ation of  the  plant.  As  the  name  of  the  company 
signifies,  it  will  engage  in  manufacturing  by  an  elec- 
tro-chemical process.  It  is  understood  that  Phila- 
delphia  capital   is  interested   in   the   company,    and 


that  the  industry  is  destined  to  become  one  of  ihc 
most  important  at  Niagara  Falls. 

,In  electrical  matters  Germany  holds  a  leading 
place  among  the  nations  of  Europe.  According  to 
a  recent  compilation,  Germany  has  71  j  miles  of  elec- 
tric railways,  equal  to  those  of  ail  the  rest  of  Eurojjc 
together.  England  is  credited  with  only  98  md^s. 
Most  of  the  larger  towns  of  Germany  have  electric 
lines,  and  the  whole  system  of  Berlm  will,  by  the 
year  1901,  be  converted  tu  electricity.  The  idea  pre 
Aails  in  England  that  all  that  comes  frcm  Ge.many 
is  cheap  and  bad,  but  a  short  tour  through  the  chief 
manufacturing  districts  of  Germany  discloses  iht- 
fact  that  the  Germans  are  in  possession  of  some  of 
the  finest  machinery  in  the  world,  and  that  they 
know  how  to  use  it. 

It  is  announced  by  the  Niagara  Falls  Power  com- 
pany that  on  November  21st  it  closed  a  contract 
with  the  Union  Carbide  company  for  15,000  elec- 
trical horse  power,  which  power  is  to  be  used  in 
a  fine  new  carbide  plant  to  be  at  once  built  on  the 
power  company's  lands.  The  present  plant  will  bj 
continued  in  operation,  and  the  new  works  will  be 
erected  on  a  new  site,  north  of  the  New  York  Cen- 
tral and  Erie  tracks,  near  the  Niagara  Junction 
railway  trestle.  The  buildings  will  occupy  a  large 
space  and  are  likely  to  be  built  of  brick.  One  of 
the  new  buildings  will  be  over  800  feet  long  and 
two  stories  in  height.  The  cables  for  carrying  the 
current  from  the  power  house  to  the  new  works 
will  be  laid  in  underground  conduit.  The  new 
plant  will  have  connection  with  Buffalo  avenue  by 
a  new  road  to  be  constructed  by  the  power  com- 
pany, while  the  Niagara  Falls  Waterworks  com- 
pany will  at  once  lay  a  main  to  the  site.  As  stated, 
work  on  the  new  plant  will  commence  very  soon. 
in  order  that  it  may  be  ready  for  the  current  next 
summer,  for  that  is  the  time  the  contract  calls  for 
its  delivery.  This  contract  for  15,000  electrical  horse 
power  means  the  product  of  three  of  the  immense 
power  producers  in  the  central  station  of  the  Niag- 
ara Falls  Power  company. 


TKAUt  rgEwtk. 


Wickes  Bros.,  the  Saginaw  (Mich.)  boiler  makers, 
have  opened  a  Chicago  offtce  at  1214  Marquette 
building.  W.  S.  Huyette,  formerly  of  Milwaukee, 
is  in   charge. 

The  Illinois  Electric  company  announces  that  its 
sales  on  Crefeld  weatherproof,  magnet,  office  and 
annunciator  wires  are  increasing  every  month.  The 
company  also  states  that  it  carries  one  of  the  largest 
and  most  complete  stock  of  wires  of  any  concern 
in  Chicago. 

The  Westinghouse  Electric  and  Manufacturing 
company  is  about  to  move  its  Chicago  office  from 
the  seventh  to  the  twelfth  floor  of  the  New^  York 
Life  building  at  LaSalle  and  Monroe  streets.  The 
new  ofnces  will  be  larger  and  better  arranged  than 
the  old  ones  and  adjacent  to  the  new^  quarters  of 
Westinghouse,    Church,   Kerr   &   Co. 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  is  putting  on  the  market  this  season 
the  Monarch  lamp.  This  is  the  sixth  season  this 
laiTip  has  been  before  the  public.  The  company  re- 
ports that  this  lamp  has  been  kept  constantly  up 
to  date  and  every  el?ort  has  been  made  to  furnish 
a  lamp  that  fulfils  the  wants  of  station  managers. 

J.  M.  Atkinson  of  Chicago,  through  his  attorneys, 
Brown  &  Darby,  has  notified  several  makers  of 
rail-bonds  that  they  are  infringing  patents  owned 
by  him  and  granted  to  Budd  J.  Jones  on  December 
31,  1895,  and  March  2,  1897.  These  patents  cover 
the  principle  of  the  laminated-loop  rail-bond  with 
which  Mr.  Atkinson's  name  is  so  prominently 
identified. 

The  Marks  Enclosed  Arc  Light  company  of  New 
York  announces  that  it  has  secured  another  in- 
junction, this  time  against  the  Elec^ric  Construction 
and  Supply  company,  Fred  A.  Kinsman  and  Charles 
E.  Rocap,  in  the  United  States  Circuit  Court  for 
ihe  Southern  District  cf  New  York,  Judge  Lacombe 
issuing  the  decree.  The  injunction  is  based  upon 
United  States  patent  No.  520,996  for  improvements 
in  arc  lamps. 

According  to  Associated  Press  reports  contracts 
amounting  to  several  hundred  thousand  dollars  have 
been  recently  secured  by  the  Westinghouse  com- 
pany from  England  for  electric-railway  apparatus 
for  use  by  the  Hull.  Halifax,  Bradford  and  Norwich 
tramway  companies.  The  company  has  also  made 
contracts  for  electric  generators  for  the  cities  of  Nor- 
wich, Coventry  and  Plymouth,  it  is  said.  These 
contracts  are  for  262  electric  railway  motors  and 
eight  generators. 

The  Central  Electric  company  is  making  great 
preparations  for  the  usual  holiday  trade  in  minia- 
ture lamps  for  decorative  purposes.  It  is  carrying 
large  stocks  of  these  lamps  in  clear  and  natural 
colors,  in  all  candle  powers  and  voltages.  It  is  also 
introducing  a  new  type  of  standard-base  miniature 
lamp  operative  upon  circuits  of  90  to  130  volts.  The 
small  dimensions  of  this  lamp  render  it  particularly 
adapted  to  sign  work  or  almost  all  kinds  of  deco- 
rative purposes. 

L.  W.  Collins,  well  known  in  electrical  circles,  has 
been  appointed  western  representative  for  ihe  Mer- 
ritt  Electric  company,  Middleton.  Mass.,  with  head- 
quarters   in    the    Boylston    building,    Chicago.     Mr, 
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Collins  is  favorablj'  known  in  electrical  circles 
through  his  connection  with  the  electrical  press  and 
later  as  a  manufacturer  and  dealer.  The  Merntt 
Electric  company,  as  is  well  known,  manutac.ures 
incandescent  lamps  and  makes  a  specialty  of  re- 
newing lamps.  With  so  energetic  a  representative 
as  Mr  Collins,  it  is  confidently  expected  that  the 
demand  for  the  Merritt  lamps,  especially  through- 
out the  West,  will  be  largely  increased. 

The  Cleveland  Electric  Trading  company  reports 
that  it  has  been  enjoying  a  prosperous  fall  trade, 
ill  both  new  and  second-hand  apparatus  Its  ship- 
ments of  machinery  have  extended  from  Connecticut 
to  California,  and  from  Northern  Minnesota  to  Texas. 
The  company  handles  second-hand  goods  of  high 
grade  on  consignment  or  it  will  purchase  direct,  if 
desired  It  has  been  having  a  splendid  run  on  alter- 
nating apparatus,  arc-light  machinery  and  lamps. 
Tlie  company  is  arranging  to  increase  its  capacity, 
both  in  repairs  and  second-hand  goods,  and  hopes 
to  enter  upon  the  new  vear  with  a  factory  of  its  own 
which  will  be  well  fitted  for  handling  all  classes  of 
electrical  work  cheaply  and  successfully. 

The  Stewart  Electrical  company  of  Cincinnati  O., 
ii  now  under  a  new  management.  Mr.  E.  W .  Mulli- 
kin  for  many  years  identified  with  prominent  manu- 
facturing interests  of  Ohio,  lately  as  president  of 
the  American  Laundry  Machinery  company  and 
now^  treasurer  of  the  Campbell  Manufacturing  com- 
pany has  purchased  tlie  entire  business  of  the  com- 
pany. However,  Mr.  John  A.  Stewart,  well  known 
to  the  electrical  fraternitv,  is  still  associated  with 
the  company.  Mr.  W.  E.  Campbell,  the  new  manager 
of  the  shops,  although  still  a  young  man,  has  had  a 
large  practical  acquaintance  in  the  management  ot 
factories.  The  company  has  experienced  managers 
and  ample  capital  and  gives  promise  of  success. 


WESTERN  ELECTRICIAN. 


BUSINESS. 

The  business  formerly  conducted  by  the  Orne 
Electric  Construction  company  will  be  continued 
by  the  Chicago  Electric  company  at  in  and  113 
West  Harrison  street,  Chicago.  Orders  will  be 
filled  promptly.  The  company  manufactures  tele- 
phones and  electrical  specialties,  and  contrac.s  for 
all  kinds  of  electrical  construction  and  repair  work. 

Send  four  cents  (in  stamps)  for  an  illustrated 
booklet  issued  by  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  company,  opeiating  the  direct  route 
across  the  American  continent  to  the  new  trans- 
pacific possessions  of  ihe  United  Stales.  The  book- 
let is  full  of  latest  reliable  information  and  valuable 
for  reference.  It  can  be  used  as  a  textbook  in 
school.  Address  George  H.  Heafford,  general  pas- 
senger and  ticket  agent,  Chicago,  111. 

The  Central  Electric  company  is  introducing  a 
new  type  of  shade  holder  called  the  "Ideal,"  which 
is  indeed  ideal  in  many  respects,  its  advantages  being 
that  it  is  made  from  one  piece  of  metal  and  so  con- 
structed that  it  will  not  get  out  of  shape,  the  com- 
mon fault  with  most  types  of  shade  holders.  The 
company  has  a  variety'  of  all  kinds  of  portable  read- 
ing and  desk  lights.  The  peculiar  adaptation  of  these 
types  of  lamps  to  so  many  different  purposes  has  led 
to  a  wide  variety  of  ty-pes  that  are  adapted  to  nearly 
all  conditions.  These  and  many  other  useful  arti- 
cles will  be  fully  illustrated  in  the  new-  catalogue 
which  is  about  read}-  for  distribution. 

The  season  for  Christmas  decorations  is  alwai's 
a  busy  one  for  the  contractor  and  electric-light  sta- 
tion manager,  as  nearly  all  Christmas  decoration 
now  means  seme  kind  of  special  electrical  illumi- 
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nation.  The  Packard  sign  lamp  is  designed  with 
a  view  of  meeting  the  demand  for  a  lamp  of  uni- 
form candle  power,  voltage  and  efficiency  for  this 
class  of  work,  and  it  is  now  very  extensively  used 
for  decorative  purposes.  The  Packard  sign  lamp 
is  a  miniature  lamp  of  two  candle  power  to  be  used 
in  connection  with  a  regular  Edison  candelabra  re- 
ceptacle, and  of  a  proper  voltage  to  burn  four  in 
series  on  from  50  to  60  volts,  and  eight  in  series  en 
from  ICO  to  120  volts.  It  is  guaranteed  to  possess 
long  life  and  high  efficiency.  The  Electric  Appli- 
ance company  of  Chicago  carries  these  lamps  and 
receptacles  in  stock  at  all  times,  but  carries  a  spe- 
cially large  stock  at  this  season  of  the  year  to  meet 
the  unusual  demand. 

Sometime  ago  the  Warren  Electric  and  Specialty 
company  of  Warren.  Ohio,  organized  a  contest  for 
the  choice  of  a  name  for  its  new  lamp.  The  judges 
have  just  rendered  a  decision  and  the  following  is  a 
list  of  those  persons  who  were  awarded  prizes,  and 
the  names  suggested  by  them:  First  prize.  $50 
(Peerless),  Joseph  E.  Calloway,  Pueblo,  Colo.;  John 
C.  Watson.  Charlotte,  N.  C;  J.  W.  Freeman,  Jop- 
lin.  Mo.;  second  prize,  $30  (Wesco),  K.  W.  Mans- 
field, South  Norwalk.  Conn.;  Gugler  Electric  com- 
pany. Minneapolis,  Minn.;  J.  E.  Calloway,  Pueblo, 
Colo!;  H.  P.  Ayer,  Portland,  Me.;  J.  S.  Daily,  Chil- 
licothe.  111.;  New  Orleans  Electric  company.  New 
Orleans,  La.:  C.  J.  Wetsel,  Chicopee  Falls,  Mass.: 
third  prize.  $20  (Liberty),  W.  H.  Schott,  Chicago. 
111.;  Joseph  E.  Calloway,  Pueblo,  Colo.;  A.  D. 
Scatcherd.  Batavia,  N.  Y. ;  Chas.  Frankish,  Ontario, 
Cal.;  Phillip  Hickley,  Chicago,  111.;  fourth  prize.  $10 
(Aladdin),  Thomas  Day  company,  San  Francisco, 
Cal.:  (.Aurora),  D.  A.  Gill.  Kansas  City.  Mo.: 
(Eclipse).  Lemuel  K.  Cushing,  Chicago.  111.:  (En- 
core). H.  L.  Brintnall.  Saginaw.  E.  S..  ilich. 


ILLUSTRATED    ELECTRICAL    PATENT   RECORD. 


614,076.     Alternating-current    Motor   and   Mode   of 
'  Operating    Same.     Charles    S.    Bradley,    Avon. 
N.  Y.     Application  filed  June  22,   1896. 

The  method  of  coDverting  electrical  eoer^  into  me- 
chanical motion  consists  in  convertme  a  single-phase 
alternatinR  current  into  polyphase  currents,  varying  the 
rate  of  the  carrents.  charging  a  roEar?-  magnetic  held 
therewith,  and  charging  a  co-operating  independently 
movable  motor  element  within  the  field  with  the  single- 
phase  currents. 


NO.   614,076. 

C)i4,oS2.  Intermittent  Electric-surface  Conductor. 
Franz  Burger,  Fort  Wayne,  Ind.  Application 
filed  July  23,  1S97. 

An  intermittent  electric  surface  conductor  is  described, 
comprising  a  stringer  mounted  on  ihe  cross-ties,  a  feeding 
conductor  supported  on  the  stringer,  a  flexible  covering  for 
the  conductor  secured  to  the  stringer  and  having  a  series 
of  contact  pieces  estending  through  the  covering,  channel 
irons  arranged  on  each  side  of  the  flexible  covering  and 
secured  10  the  stringer,  leaving  a  slot  between  their  adja- 
cent edges,  and  insulating  material  applied  to  the  adjacent 
edges  whereby,  when  the  trolley-wheel  passes  through  the 
slot,  the  contact  pieces  are  pressed  into  engagementwiih 
the  feeding  conductor  and  rise  therefrom  by  the  resiliency 
of  the  covering. 

614,124.  Electric-switch  Mechanism  for  Electric 
Railways.  John  M.  Murphy,  Torrington,  Conn. 
Application  filed  September  3,   1897. 

An  electro-magnetic  switch  mechanism  comprises  electro- 
magnets, an  armature  switch,  a  main-line  circuit  having 
contacts  adapted  to  be  engaged  and  closed  by  the  shifting 
of  the  armature  switch,  a  local  circuit  for  energizing  the 
magnets  to  throw  the  switch,  the  local  circuit  having  a 
contact  member  continuously  held  in  engagement  with 
theswitch  during  its  vibrating  movement. 

614,161.  Electric-car  Truck.  Edward  Cliff,  New- 
ark, N.  J.    Application  filed  August  24,  1898. 

In  a  car  truck  the  side  frames  comprise  the  upper  and 
lower  bars,  and  the  parallel  transom  beams  at  ibeir  ends 
are  secured  between  and  to  the  upper  and  lower  bars, 
combined  with  the  channel-beam  bolster,  whose  edge 
flanges  pass  downward  between  the  transom  beams,  and 
the  springs  suspended  by  links  from  the  side  frames  and 
receiving  the  ends  of  the  bolster. 
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614,190.  Magnetic  Chuck.  Oakley  S.  Walker. 
Worcester,  Mass.  Application  filed  March  11. 
1897- 

An  outer  magnetic  pole  is  constructed  to  receive  de- 
tachable bushings  or  pole  pieces  of  various  sizes;  an  inner 
magnetic  pole  is  constructed  to  receive  pole  pieces  of 
various  diameters,  and  a  series  of  detachable  pole  pieces 
constructed  to  be  mounted  upon  the  magnetic  chuck  for 
holding  annular  pieces  of  work  of  varying  internal  and 
external  diameters. 

614,207.  Telephone-exchange  System.  William  E. 
M.  Jackson,  Chicago,  111.  Application  filed 
January  14,   1896.  " 

A  strip  of  spring-jacks  comprising  an  anterior  insulating 
block,  longitudinal  sections  of  metal  tubes  set  two  in  each 
of  a  series  of  circular  holes  in  the  anterior  block,  a  posterior 
insulating  Ijlock  with  terminal  springs  set  therein  resting 
in  contact  one  with  each  of  projecting  ends  of  the  tube 
sections,  and  securing  strips  to  bold  the  two  insulating 
blocks  rigidly  in  position. 

614,225.  Electric  Meter.  Ludwig  Gutmann,  Pe- 
oria, 111.     Application  filed  December  4,   1S97. 

A  feature  of  this  instrument  is  an  armature  consisting 
ot  two  parallel  endless  conductors,  conducting  strips 
uniting  the  endless  conductors,  strips  being  angularly  dis- 
posed relatively  to  the  endless  conductors,  and  a  rotaiable 
shaft  upon  which  the  conductors  are  moonted. 

614,228.  Method  of  Charging  Secondary  Batteries. 
Cyprien  O.  Mailloux,  New  York,  N.  Y.  Appli- 
cation filed  April  24.  1S91. 

The  method  of  charging  secondary  ba'teries  consists  in 
producing  progressive  changes  of  supplemental  electro- 
motive force  acting  with  an  electromotive  force  in  the  cir- 
cuit of  the  battery,  and  in  accordance  with  and  progress- 
ively graduated  to  the  progress  of  the  charge  and  increases 
of  counter  electromotive  force  in  the  battery. 

C14.270.  Insulated  Supporter  for  Electric  or  Other 
Wires.  Charles  K.  King  and  George  A.  Mead, 
Mansfield,  Ohio.  Application  filed  June  29, 
1S98. 

A  clamp  or  ear.  a  hanger  body  including  an  -insulator- 
washer,  a  threaded  sludbolt  mounted  therein  and  adapted 
to  be  screwed  into  the  clamp,  and  a  lock-washer  inter- 
posed between  the  insulator-washer  and  clamp,  are  fea- 
tures of  this  device. 


6^4,373.  Arrangement  for  Exciting  Magnets  of  Dy- 
namo Machines.  Max  Deri.  Vienna,  Austria- 
Hungary.    Application  filed  July  2."],  1898, 

A  dynamo  machine  having  field  magnets,  the  iron  of 
which  is  equally  distributed  around  and  equidistant  from 
the  armature,  with  two  eroups  of  excitation  coils,  one  of 
the  two  windings  exciting  a  field  having  a  contrary-  direc- 
tion to  that  of  the  armature  field  and  being  in  unchanged 
series  connection  with  the  armature,  while  the  other  wind- 
ing effects  the  main  excitation  and  is  in  a  shunt  circuit,  so 
that  the  fields  excited  commonly  by  the  groups  of  windings 
added  to  the  armature  field  form  a  field  constant  or  nearly 
constant  in  strength  and  direction. 


NO.    614,228, 

614,394,  Starting  Resistance  lor  ALernaling  current 
Motors.  Ernst  L.  K.  F.  Kahlenberg,  Berlin. 
Germany.    Application  filed  December  30,  1S97. 

The  method  of  motor  control  consists  in  supplying  an 
alternating-current  motor  with  an  actuating  current,  di- 
recting the  current  to  the  separate  motor  circuits  through 
corresponding  groups  of  controlling  resistance,  and  asym- 
metrically altering  the  divisions  of  the  several  groups  of 
resistance  connected  with  the  separate  motor  circuits, 
whereby  the  operative  condition  of   the  motor  is  changed. 


Apparatus. 
Application 


Morris      Martin, 
filed    September 
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614.275.  Apparatus  for  Heating  and  Agitating  Air. 
Edwin  F.  Porter,  Boston,  Mass.  Application 
filed  December  27,  1S97. 

A  series  of  plates  is  employed  and  means  provided  for 
electricallv  healing  them  as  well  as  means  for  equalizing 
the  distance  between  the  plates,  and  mechanism  for  mov- 
ing the  plates  relatively  to  each  other  to  agitate  the  sur- 
rounding air. 

614.321.  Trolley  Controller.  John  Dolan,  Dayton. 
Ohio.     Application  filed  April  2^.  1S9S. 

Provision  is  made  for  pulling  the  rope  down  when  the 
trolley  jumps  the  wire,  and  a  pull-cord  provided  at  its 
upper  end  with  a  yoke  carrying  a  roller,  the  rope  passing 
through  the  yoke  whereby  a  downward  pull  on  the  cord 
restores  the  rope  to  its  normal  position  after  being  pulled 
down. 


614,404.  Signaling 
Maiden.  Mass. 
28,  18S5. 

A  series  of  signal-indicating  instruments  is  arranged  in 
independent  branches  and  a  circuit -con  trolling  device 
forming  a  part  of  each,  which  in  one  condition  retains  the 
corresponding  branch  open  and  in  the  other  condition 
closed;  combined  with  a  single  receiving  instrument  in 
the  main  circuit  connected  with  all  the  branches,  having 
a  movement  synchronous  with  that  of  the  indicating  instru- 
ment and  arrested  by  the  circuit-controlling  device  of 
the  indicating  instrument  when  it  arrives  at  its  normal 
position. 

614.412.  Electric  Switch-operating  Mechanism  for 
Railways.  Louis  E.  Walkins.  Springfield,  Mass. 
Application  filed  September  7,  189S. 

In  an  electric  switch-operating  mechanism  for  railways, 
there  is  claimed  the  combination  with  the  switch-tongue 
of  an  electric  motor,  a  bar  adapted  to  be  moved  by  the 
motor  and  connected  to  the  switch-ioneue.  a  source  of 
electrical  energy  and  normally  open-circuit  conductors 
fed  thereby,  and  adapted  to  cause,  when  closed,  the  run- 
ning of  the  motor,  means  for  closing  the  circuit,  a  catch 
device  for  engaging  the  motor-shifted  bar,  and  electrical 
devices  for  releasing  the  catch  device. 
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Niagara  Commissioners  and  Power  De- 
velopment. 

By  Orrin  E.  Dunlap. 

The  commissioners  of  the  state  reservation  at 
Niagara  took  a  very  important  step  at  a  recent 
meeting  held  in  their  office  at  Niagara  Falls,  de- 
parting from  a  policy  which  they  have  closely  fol- 
lowed throughout  the  period  of  power  development. 
It  has  been  told  in  these  columns  from  time  to  time 
how  the  commissioners  have  displayed  their  oppo- 
sition to  the  use  of  the  water  of  the  upper  Niagara 
for  power  purposes  and  how  they  have  persistently 
declined  to  avail  themselves  of  their  right  to  use, 
free  of  charge,  water  ajid  electricity  for  light  and 
power  purposes,  under  chapter  513  of  the  laws  of 
1S92,  which  provides  that,  on  request  of  the  com- 
missioners, the  Niagara  Falls  Power  company  shall 
furnish  the  reservation  electricity  for  light  and 
power  purposes,  also  water,  free  of  charge.  Former 
boards  of  commissioners 
'have  not  availed  them- 
selves of  this  right  be- 
cause of  fear  that  such  a 
step  would  establish  closer 
relations  between  the  state 
of  New  York  and  the  Ni- 
agara Falls  Power  com- 
pany, and  that  it  might  be 
construed  as  a  tacit  agree- 
ment which  might  affect 
the  legal  standing  of  the 
commission  later  on. 

The  present  board  has 
determined  to  avail  itself 
of  the  privileges  under 
the  statute  and  use  the 
power  and  water  for  the 
benefit  of  the  property  in- 
trusted to  its  care.  Ac- 
cordingly, at  a  meeting" 
of  the  commissioners,  held 
at  the  Falls  on  November 
i6th.  which  was  attended 
by  Chairman  Green,  Com- 
missioners Porter.  Dow 
and  Kingsford.  Commis- 
sioner Porter  introduced 
a  resolution  providing 
that  the  commissioners 
proceed  to  secure  the 
light,  power  and  water 
that  is  their  right  under 
the  law  referred  to.  In 
introducing  this  res'-lu- 
tion  Commissioner  Por- 
ter announced  that  ihe 
attorney-general  of  the 
state  had  assured  him  that 
the  commissioners  would 
not  be  establishing  rela- 
tions between  the  sta'e 
and  the  company  in  a 
closer  degree  and  that  it 
would  relinquish  none  of 
its  rights,  but  that,  as  the 
Legislature  had  provided 
for  a  supply  of  electricity 
and  water,  it  was  clearly 
the  duty  of  the  commis- 
sioners to  avail  themselves 
of    it.     This    view    of    the 

question  met  the  approval  of  the  board,  the  resolu- 
tion was  adopted,  and  the  Niagara  Falls  Power  com- 
pany will  be  requested  to  furnish  the  electric  and 
water  supply  of  the  free  park. 

This  action  of  the  commissioners  is  significant, 
and  it  is  hailed  with  satisfaction  as  meaning  much 
for  the  welfare  of  the  power  development  at  Niagara. 
The  action  of  the  board  will  allow  of  the  water  and 
light  service  at  the  park  being  very  materially  ex- 
tended. The  application  of  electric  power  to  the 
inclined  railway  will  add  to  the  revenue  of  the  park, 
and  will  be  a  material  improvement.  _  Before  the 
installation  for  the  operation  of  the  inclined  railway 
by  electricity  can  be  put  in,  it  is  probable  that  an 
appropriation  will  have  to  be  secured  from  the  state 
at  this  winter's  session  of  the  Legislature.  The  Ni- 
agara Falls  Power  company  has  always  been  ready 
to  furnish  the  necessary  electricity  and  water  pro- 
vided for  by  the  law,  and  has  only  been  deterred 
from  doing  so  by  the  opposition  of  the  commission- 
ers. 

Another  important  action  by  the  commissioners  at 
the  same  meeting  wa*^  the  adoption  of  a  resolution 
changing  the  name  of  Bathlsland  to  Green  Island,  in 
recognition  of  the  faithful  services  of  the  Hon.  An- 
drew H.  Green,  who,  ever  since  the  free  park  was  es- 
tablished, has  been  chairman  of  the  board.     Green 


Island  is  the  second  largest  island  in  the  possessions 
of  the  state  at  Niagara.  It  lies  between  the  main- 
land and  Goat  Island,  and  was  named  Bath  Island 
originally,  owing  to  the  location  of  bath  houses 
there  in  former  days.  This  action  on  the  part  of 
the  commissioners  will  receive  general  approval; 
in  fact,  anything  tending  to  honor  the  eminent 
chairman  of  the  commission  or  show  appreciation 
for  the  great  service  he  has  performed  would  be 
indorsed   by  the  people. 

At  the  conclusion  of  this  important  meeting  the 
commissioners  decided  to  signalize  the  day  on  which 
they  had  taken  these  important  actions,  and  they 
accordingly  stepped  from  their  office  to  the  upper 
edge  of  Green  Island  and  had  taken  the  picture 
which  is  reproduced  on  this  page.  In  the  group 
are  Chairman  Green,  Commissioners  Porter,  Dow 
and  Kingsfcrd,  Secretary-treasurer  Gregory  and 
Superintendent  Thomas  V.  Welch.  The  group 
comprises  a  body  of  men  who  believe  in  the  indus- 
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missioner  Kingsford.  Commissioner  Porter, 
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trial  future  of  Niagara,  and  who  do  not  purpose  plac- 
ing anything  in  the  way  of  advancement,  while  they 
recognize  the  necessity  of  preserving  the  picturesque 
and  imposing  natural  sceneri'. 


Legislation  Affecting    Electrical    Inter- 
ests Recommended. 

It  may  be  an  unfortunate  coincidence  but  it  is, 
nevertheless,  significant  that  the  report  of  the  Illi- 
nois state  board  of  railroad  and  warehouse  com- 
missioners, asking  for  more  authority  and  a  broader 
scope,  should  be  submitted  while  the  investiga.ion 
into  the  official  conduct  of  the  last  commissioners 
is  being  conducted  in  the  criminal  court  of  Chicago. 
The  board  recommended  that  laws  be  passed  giving 
it  jurisdiction  over  the  street  railways,  sleeping-car, 
telegraph,  telephone  and  express  companies.  The 
report  also  recommends  the  enactment  of  a  law 
which  will  put  the  stockyards  companies  under  its 
full  control,  and  it  also  declares  that  the  commis- 
sion should  be  vested  by  law  with  discretionary 
power  to  pass  upon  the  advisability  of  the  con- 
struction of  any  new  roads,  in  order  that  mercenary 
speculators  can  be  prevented  from  preying  upon  the 
credulity  of  the  public  by 
placing  upon  the  market 
bonds  issued  for  the  con- 
struction of  railroads 
which  can  never  pay  oper- 
ating expenses.  Among 
the  recommendations  for 
legislation  made  by  the 
report  are  the  following: 
"We  would  recommend 
that  a  law  be  enacted 
which  will  require  the 
railroads  to  place  electric 
bells  at  grade  highway 
crossings  to  give  warning 
to  those  who  may  ap- 
proach the  crossing  of  the 
coming  train;  that  these 
bells  shall  be  placed  at 
such  crossings  as  in  the 
judgment  of  the  commis- 
sion shall  be  necessary, 
and  where,  in  the  judg- 
ment of  the  commission, 
such  bells  are  not  suffi- 
cient the  law  shall  pro- 
vide that  such  other 
devices  shall  be  used  as 
shall,  in  the  discretion  of 
the  board,  be  practicable. 
We  would  recommend 
further  that  whenever  a 
new  highway  crossing  is 
to  be  constructed  across  a 
railroad  the  law  shall  pro- 
vide that  the  railroad  com- 
mission shall  determine 
the  manner,  mode  and 
place  of  such  highway 
crossing.  We  would  rec- 
ommend that  the  commis- 
sion be  given  full  authority 
to  prescribe  the  place 
where  and  the  manner  in 
which  all  railroad  cross- 
ings shall  be  made,  and 
that  one  railroad  shall  not 
be  permitted  to  cross  an- 
other in  this  state  without 
the   consent  of  the   com- 


Secretary  Gregory. 

Superintendent  Welch 


American  Electrotherapeutlc    Associa- 
tion. 

The  new  officers  of  the  American  Electrothera- 
peutlc association  are:  President,  Dr.  Francis  B. 
Bishop,  Washington,  D.  C. ;  first  vice-president. 
Dr.  Ernest  Wende.  Buffalo,  N,  Y.;  second  vice- 
president.  Dr.  W.  H.  White,  Boston.  Mass.;  sec- 
retary. Dr.  John  Gerin,  Auburn.  N.  Y.;  treasurer. 
Dr.  Richard  J.  Nunn,  Savannah,  Ga. ;  executive 
council,  Dr.  Robert  Newman  of  New  York.  Dr. 
C.  Eetton  Massey  of  Philadelphia,  Dr.  A.  D.  Rock- 
well of  New  York,  Dr.  William  J.  Morton  of  New 
York,  Dr.  Charles  R.  Dickson  of  Toronto,  Dr. 
Frederick  Schavoir  of  Stamford,  Conn.  Next 
year's  meeting  of  the  association  will  be  held 
in  Washington,  D.  C,  on  September  lOth.  20th 
and  2ist. 


The  City  Council  of  The  Dalles.  Ore.,  has  passed 
over  the  veto  of  Mayor  Nolan  an  ordinance  provid- 
ing for  lighting  the  streets  with  electricity. 


mission. 
"We  recommend  that  a 
law  be  passed  placing  the  street  railways  under  the 
jurisdiction  of  the  commission,  and  that  this  commis- 
sion be  empowered  to  order  interlocking  systems  at 
the  crossings-  of  street-railway  and  steam-raihvay 
lines  and  be  given  full  authority  to  suecifv  the  place, 
manner  and  mode  of  crossing  of  all  street  railways 
that  shall  be  built  in  the  future.  Street-ra-lwav  Imes 
should  be  required  to  make  reports  to  the  commis- 
sion for  the  purpose  of  protecting  the  investing 
public. 

"We  firmly  believe  that  in  a  state  so  comole'^ely 
covered  with  a  network  of  railroads  laws  should  be 
passed  placinar  entirely  in  the  hands  of  the  com- 
mission the  discretionary  power  to  pass  upon  the 
advisability  of  the  construction  of  any  new  road, 
thereby  preventing  the  mercenary  speculator  from 
preying  upon  the  credulity  of  the  public  by  placing 
upon  the  market  bonds  issued  for  the  construct-on 
of  a  railroad  which  can  never  even  pay  its  operating 
expenses. 

"We  recommend  that  telegraph,  telephone  and  ex- 
press companies  be  required  to  make  a  report  of 
their  gross  and  net  earnings  to  this  board,  and  that 
a  law  be  passed  placing  them  as  absolutely  under  the 
control  of  this  commission  in.  all  respects  as  the 
railroads  in  this  state  now  are." 

Properly  constituted,  a  board  or  commission  might 
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give  splendid  service  to  the  public  and  to  corpora- 
tions performing  public  service  if  the  recommenda- 
lions  were  adopted,  but  in  the  present  state  of  politics 
in  Illinois  any  legislation  looking  toward  the  enlarge- 
ment of  the  powers  of  the  railroad  and  warehouse 
commission  will  certainly  provoke  serious  opposi- 
tion. 


High-voltage  Power  Transmission. 

By  Chas.  F.  Scott. 
Part  II. 

Some  measurements  upon  the  line  were  made  by 
determining  the  power  to  the  raising  transformers 
when  the  lines  were  connected  and  when  they  were 
disconnected.  These  measurements  showed  that  the 
loss  due  to  the  line  is  small  below  45,000  volts,  but 
increases  rapidly  when  about  50,000  volts  is  ex- 
ceeded, and  reached  16.4  kilowatts  at  59.00°  volts. 
The  results  up  to  52,000  volts  are  given  in  curve 
2,  Fig.  9.  Curve  i  in  this  figure  is  the  loss  on  the 
same  circuit,  measured  a  year  later  by  a  different 
observer,  using  a  different  method.  At  the  maxi- 
mum loss  shown  there  is  a  difference  of  only  eight 
or  nine  per  cent,  in  electromotive  force  for  the  same 
loss  on  the  two  curves. 

The  record  of  the  operation  of  this  line  at  50,000 
volts  for  over  a  month  is  of  very  great  interest,  as 
it  is  a  practical  demonstration  of  the  feasibilitj'  of 
operating  a  line  at  50,000  volts,  a  pressure  four 
or  five  times  as  great  as  any  which  had  been  in 
general  commercial  use.  Mr.  V.  G.  Converse  had 
been  up  to  this  time  closely  associated  with  this 
work.  He  had  much  to  do  with  the  design  and 
construction  of  the  high-tension  transformers  and 
insulators,  tests  upon  losses  in  lines  made  at  the 
Pittsburg  laboratory  and  the  tests  at  Telluride. 
Measurements  at  Telluride. 

The  work  at  Telluride  was  then  taken  up  by  R.  D. 
Mershon.     The    facilities    for    experimental    work 
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were  increased  and  instruments  were  provided  for 
carrying  on  the  tests.  Mr.  Mershon  found  peculiar 
difficulties  in  making  exact  measurements  of  the 
power  to  the  circuit.  A  wattmeter  in  the  low-ten- 
sion circuit  of  the  raising  transformer  led  to  errors- 
under  the  conditions  which  prevailed.  Some  very 
able  and  painstaking  work  was  displayed  in  detecting 
the  error  and  overcoming  it  with  the  facilities  at 
hand — and  the  facilities  were  none  too  plenty  in  the 
heart  of  the  Rocky  Mountains  for  making  measure- 
ments which  would  tax  the  resources  of  almost  any 
laboratory-  The  apparatus  used  introduced  a  dis- 
turbing influence  in  the  circuit,  which,  however, 
could  be  measured  and  eliminated.  On  the  other 
hand,  a  wattmeter  for  measuring  power  on  a  high- 
tension  circuit  must  accommodate  a  very  high  volt- 
age and  a  very  small  current.  As  the  charging 
current  to  an  open  line  is  usually  very  large  in  pro- 
portion to  the  loss  current,  the  error  of  the  instru- 
ment is  very  sensitive  to  slight  variations  of  phase 
in  the  shunt  current.  A  description  of  the  instru- 
ments and  the  methods  used  are  given  in  an  extract 
from  the  report  of  Mr.  Mershon,  which  will  be  found 
at  the  end  of  this  paper  in  Appendix  A.  The  results 
of  the  measurements  and  the  conclusions  are  given 
partly  by  extracts  from  Mr.  Mershon's  report  and 
partly  in  abstract. 

Results  of  Measurements. 

The  results  of  measurements  taken  are  embodipd  in  curves. 

lu  every  case  the  measurements  were  taken  upon  an  open-cir- 
cuited line — in  no  case  upon  a  line  which  wastransmitting  power. 
The  line  losses  obtained  are.  therefore,  a  combination  of  those 
occurring  between  the  line  wires  and  the  verv  small  I  =>  R  loss  in 
the  wire  itself  due  to  the  charging  current  of  "the  line 

Measurements  taken  with  the  Weston  wattmeter  include  the  loss 
in  the  high-tension  coil  of  the  power  transformer  due  to  the  cur- 
rents applied  to  the  line.  This  loss  is  in  general  small  and  in  the 
following  curves  corrections  have  not  been  made  for  it.  Curves 
taken  with  the  Thomson  wattmeter  require  no  such  correction. 

There  is  an  additional  correction  which  may  be  made  in  the 
case  of  those  curves  whose  voltages  were  obtained  from  the  rais- 
ing transformer.     This  correction  arises  from  the  fact  that  tlie 


action  of  the  capacity  current  taken  by  the  line  in  connection 
with  the  series  reactance  of  the  transformer  supplying  it  is  such 
as  to  make  the  voltage  impressed  upon  the  line  somewhat  greater 
than  that  obtained  by  the  ratio  of  the  transformer  winding.  The 
measurements  taken  to  determine  the  amount  of  the  error  in 
voltage  show  it  to  be  small. 

There  were  two  generators  used.  One  was  that  regularly  run- 
ning and  supplj-ing  power  to  the  power  circuits  of  the  Telluride 
Power  Transmission  company.  It  is  a  6oo-kilowatt.  22-pole,  quar- 
ter-phase machine,  delivering  500  volts  at  a  frequency  of  60,  or 
7,20oalternations  per  minute.  Its  armature  is  of  the  slotted  type 
and  is  wound  with  copper  bars.  In  the  notes  this  generator  is 
designated  as  '"slotted  armature." 

The  other  generator  is  one  whose  field  is  that  of  the  too  kilo- 
watt toothed  armature  machine,  originally  sent  out  as  a  part  of 
the  first  Gold  King  transmission  plant.  It  has  twelve  poles  and 
as  originally  run  operated  at  3.000  volts  and  lo.ooO' alternations. 
There  are  two  armatures  for  this  machine;  a  surface  wound 
armature,  designated  as  "smooth  armature,"  and  a  toothed 
armature,  designated  as  "toothed  armature." 

Comparison  between  Insulators. — A  set  of  meas- 
urements was  made  for  comparing  the  loss  on  the 
three  circuits  supplied  respectively  with  large  glass, 
small  glass  and  porcelain  insulators.  The  curves 
are  very  nearly  identical  and  correspond  very  closely 
with  the  right-hand  curve  in  Fig.  6. 

There  was  a  hea\-j-,  wet  snow  on  the  ground  and  the  cross-arms 
at  the  penerating  station  and  more  or  less  snow  all  along  the 
line;  that  ai  the  further  end  being  drier  than  at  the  generating 
station.  There  was  more  or  less  snow  falling  during  the  meas- 
urements, and  this  accounts  for  a  wide  variation  of  the  points 
taken  at  the  high  voltages,  as  falling  snow  renders  the  wattmeter 
reading  very  unsteady,  the  unsteadiness  being  such  as  one  might 
expect  if  from  time  to  time  there  was  a  discharge  between  the 
wires.  This  unsteadiness  does  not  seem  to  be  as  great  in  the 
case  of  falling  rain  as  in  the  case  of  falling  snow. 

Loss  and  Distance  between  Wires. — A  series  of 
measurements  was  made  to  determine  the  connection 
between  the  loss  and  the  distance  between  wires. 

As  at  that  time  it  had  not  been  fully  demonstrated  that  the  loss 
was  not  affected  by  weather  conditions  except  there  was  precipi- 
tation, changes  in  distance  between  wires  were  made  upon  one 
circuit,  while  the  distance  between  wires  on  another  circuit  was 
maintained  always  the  same,  and  the  latter  was  used  as  a  refer- 
ence circuit  when  a  change  in  loss  was  obdinate. 

The  several  curves  have  been  plotted  together,  due 
correction  being  made  for  the  slight  difference  in 
the  loss  in  the  reference  circuit,  which  probably 
resulted  from  slight  differences  in  the  precipitation 
w^hen  the  curves  were  taken.  The  distance  between 
the  wires  in  the  several  tests  w^as  15,  22,  35  and  52 
inches  respectively.  The  results  are  shown  in  Fig. 
6.  It  will  be  noted  that  the  loss  is  much  greater 
when  the  wires  are  close  together  and  that  the  curve 
begins  to  ascend  at  a  lower  voltage. 

Comparison  of  Wattmeters. — The  loss  curves  in 
Fig.  7  were  taken  on  one  of  the  circuits,  first,  with 
the  Weston  wattmeter  and  then  with  the  Thomson 
wattmeter.  The  Weston  wattmeter  was  not  in  cir- 
cuit when  the  measurements  with  the  Thomson 
"wattmeter  were  taken.  As  an  additional  check,  the 
readings  were  taken  on  each  of  the  wattmeters  of 
the  loss  occurring  in  the  shunt  resistance;  of  the 
Thomson  wattmeter  the  results  wepe  in  practical 
agreement  with  each  other  and  with  those  obtained 
by  calculation.  The  discrepancy  in  the  results  ob- 
tained on  the  two  instruments  when  measuring  line 
loss  will  be  referred  to  later. 

Loss  on  Insulators. — A  set  of  comparative  read- 
ings was  taken  on  one  of  the  circuits  and  on  a 
dummj'-  circuit  identical  with  the  main  circuit,  as 
regards  kind  and  number  of  insulators  and  the  size 
of  wire,  but  only  60  instead  of  11.720  feet  in  length. 
The  results  show  that  the  loss  on  the  two  circuits 
is  practically  identical  up  to  about  50,000  volts,  which 
is  the  part  of  the  curve  below  the  bend.  The  losses 
agree  closely  with  those  shown  in  Fig,  6.  At  higher 
voltages  the  loss  on  the  dummy  circuit  increased 
slightly,  indicating  that  the  loss  was  of  the  same 
nature  as  that  at  a  lower  voltage.  The  agreement 
of  the  loss  on  the  two  lines  at  low  voltage  (i.  e., 
below  the  bend  in  the  loss  cur\'e)  indicates  that  this 
loss  was  over  the  insulators.  The  great  increase  in 
loss  on  the  long  line  at  high  voltage  mdicates  that 
the  loss  was  due,  not  to  the  insulator,  but  to  the  line. 

Resistance  and  Reactance  in  the  Circuit. — Meas- 
urements were  made  with  resistances  between  the 
generator  and  the  raising  transformer,  then  with 
reactance  and  then  with  neither  resistance  nor  re- 
actance. The  results  are  shown  in  Fig.  8,  and  in- 
dicate a  different  condition,  depending  upon  the 
character  of  the  circuit  supplying  the  current.  It 
was  presumed  that  this  difference  arose  from  a 
modification  of  wave  form  01  the  electromotive  force 
applied  to  the  line. 

Wave  Form  and  Loss. — Measurements  were  made 
upon  the  wave  form  and  the  corresponding  losses 
when  different  generators  were  used  and  different 
circuits  were  connected.  In  one  test  an  armature 
giving  nearly  a  sine  wave  was  used  which  delivered 
current  at  30  cycles.  Measurements  were  made  upon 
one  circuit  only,  and  then  upon  two  circuits  in  mul- 
tiple. The  current  and  the  loss  are  Doth  given  in 
Fig.  9.  The  wave  form  for  no  load  and  for  both 
conditions  of  load  are  given  in  Fig.  10.  The  cur- 
rent taken  by  the  two  circuits  in  multiple  is  twice 
that  to  a  single  circuit.  The  variation  from  a  straight 
line  in  one  of  the  current  curves  is  due  to  a  change 
in  wave  form  as  the  voltage  is  increased.  The  loss 
for  the  two  circuits  in  multiple  is  about  twice  as 
great  as  for  one  circuit  at  low  voltages,  but  it  is  less 
than  that  for  one  circuit  at  high  voltages.  Refer- 
ring now  to  the  wave  form  taken  at  high  voltage, 
it  is  seen  that  the  wave  form  for  the  two  circuits 
in  multiple  has  a  lower  maximum  than  that  for  one 
circuit  alone.  The  reduced  loss  on  the  two  circuits 
is  undoubtedly  due  to  the  different  wave  form  when 
both  circuits  were  connected.  The  distortion  of 
the  wave  form  is  due  to  the  reaction  which  the 
leading  current  produces  in  the  generator  and  trans- 
forming apparatus. 

Wave  forms  were  also  taken  on  the  slotted  arma- 


ture giving  60  cycles.  The  wave  forms  are  given  in 
Fig.  II.  The  conditions  are  similar  to  those  just 
described,  in  that  a  single  circuit  produces  a  wave 
having  a  much  higher  maximum  than  that  produced 
when  two  circuits  are  run  in  multiple.  The  losses 
(which  are  not  shown)  bear  the  same  general  rela- 
tion as  that  in  the  last  case,  namely,  the  loss  with 
two  circuits  is  greater  at  lo  wvoltage  and  at  the  high 
voltage  is  less  than  on  a  single  circuit. 

A  wave  form  was  taken  upon  the  toothed  arma- 
ture, both  at  no  load  and  also  when  supplying  cur- 
rent to  one  of  the  circuits.  These  are  shown  on  Fig. 
12.  This  wave  differs  radically  from  a  sine  wave 
at  no-load  and  is  greatly  distorted  when  supplying 
a  leading  current.  In  the  no-load  wave  the  value  of 
the  fundamental  is  72.5  per  cent.;  the  third  harmonic 
21.6  per  cent.;  the  fifth  harmonic  4.8  per  cent.     The 
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FIG.   7.       HIGH-VOLTAGE  POWER  TRANSMISSION. 

corresponding  loss  is  given  in  curve  i,  Fig.  9.  The 
distorted  wave  makes  the  Thomson  wattmeter  read 
too  high,  especially  at  the  lower  electromotive 
forces. 

Other  Observations  and  Tests. 

A  series  of  observations  was  taken  esiending  over  a  period 
of  33  days,  to  determine  whether  there  was  any  connection 
between  the  loss  occurring  on  the  lines  and  the  variations  in 
weather  conditions.  Three  readings  were  taken  each  day.  They 
were,  in  addition  to  the  wattmeter  readings,  readings'for  bar- 
ometric pressure,  temperature,  humidity,  wind  direction  and 
wind  velocity.  The  weather  observations  were  taken  simultane- 
ously at  Ames  and  the  King,  using  sets  of  weather  insiruments 
furnished  by  the  United  States  Weather  Bureau.  The  range  of 
these  observations  is  shown  in  a  table  given  below,  in  which 
maximum  and  minimum  refer  to  the  maximum  and  minimum 
results  obtained  at  any  time  during  the  33  days  over  which  the 
measurements  extended: 


Location. 

Barom- 
eter. 

Temper- 
ature 
Deg  F. 

Humidity 
per  cent 

Wind  velocity 

miles  per 

hour. 

*m«        '  Maximum. 

^°'"-       )  Minimum. 

King.       -*  JJaximum. 

^         (  Minimum. 

22. tq" 
21  6S" 
21.82" 
19.81" 

73-5 
56-3 
62.0 
»7-8 

43.2 
7-1 

42-5 
3-0 

22 
2 

20 
3 

If  there  was  any  variation  in  the  loss  on  the  lines  for  this  range 
of  weather  conditions,  it  was  so  small  as  to  be  inappreciable. 
The  results  of  all  measurements  taken  during  this  work  seem  to 
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FIG.  S.       high-voltage  POWER  TRANSMISSION. 

confirm  the  fact  that  the  only  weather  condition  whatsoever  which 
affects  the  loss  to  any  practical  extent  is  that  of  precipitation. 
The  loss  seems  to  bear  some  relation  to  the  size  of  the  particles 
precipitated,  being  greater  for  a  fall  of  snow  in  which  the  flakes 
are  large  than  one  in  which  the  flakes  are  small. 

In  the  power  transformers  used,  the  series  reactance  was  com- 
paratively small  because  of  the  subdivision  of  the  coils.  A 
chance  in  the  condition  on  the  line  as  regards  loss  occurred  when 
the  Weston  wattmeter  was  placed  in  circuit  This  was  detected 
by  measurement  upon  the  Thomson  wattmeter,  both  when  the 
Weston  wattmeter  was  in  circuit  and  when  it  was  not.  More- 
over, the  lines  hissed  when  the  voltage  is  55.500  and  the  Weston 
wattmeter  is  out  of  circuit,  but  when  the  Weston  wattmeter  is 
thrown  into  circuit  the  hissing  ceases,  although  the  voltage  rises 
to  57.700.  The  hissing  sound  is  a  characteristic  of  high  voltage 
lines  and  begins  at  the  bend  in  the  loss  curves.  It  always  ac- 
companies luminosity  of  the  lines. 

Along  with  this  change  there  was  another  phenomenon  not 
previously  mentioned.  This  was  a  discharge  which  took  place 
from  time  to  lime  between  the  terminals  of  individual  choke- 
coils.  The  discharge  would  occur  someiimes  between  the  ter- 
minals of  one  choke-coil  and  sometimes  simultaneously  on  two 
or  three  of  the  choke-coils.  These  discharges  made  consider- 
able noise,  sounding  very  much  like  a  pistoi  shot,  and  could  be 
heard  at  a  considerable  distance  from    the  transformer  house. 
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As  the  choke-coil  terminals  are  dislaiit  from  each  other  about 
af.i",  it  IS  not  thought  that  this  discharEG  took  place  thtoiieh  the 
air.  but  over  the  surface  of  the  wood  enclosinf;  the  clioke-coil. 
The  discharge,  however,  lefi  no  mark  on  ibis  surface.  Simul- 
taneous with  ihese  choke-coil  discharges  one  could  hear,  if 
standine  under  the  line  some  little  distance  from  the  trans- 
former house,  a  slight  snap  which  seemed  to  be  a  phenomenon 
rather  of  the  whole  line  than  of  any  paiticniar  spot  in  it.  Some- 
times there  was  a  corresponding  snap  over  the  lightning  nrrest- 
ers.  As  the  lightning  arresters  make  more  or  less  noise  at  all 
voltages,  this  snap  over  them  may  have  been  present  tit  all 
times,  but  in  some  cases  not  suflicienily  well  marked  to  be  heard 
above  the  continui-d  hissing  of  ihe  lignining  arresters. 

After  the  preceding  resulis  had  been  obtained,  the  two  power 
transformers  were  connected  up  with  their  high-tension  wind- 
ings in  series,  the  point  of  connection  between  them  being 
grounded,  and  with  their  low-tension  windings  in  multiple. 
Wall  this  arrangenieni  voltage  was  impressed  on  one  of  the 
circuits,  power  being  supplied  by  the  smooth  armature  at  7,200 
alternations.  The  voltage  was  run  by  means  of  the  machine 
field  to  90,000. 

As  the  power  taken  by  the  lines  at  this  voltage  overloaded  the 
motor  used  to  drive  the  generater,  a  span  was  cut  out  of  the  cir- 
cuits at  a  little  distance  from  the  station,  leaving  about  500  feel 
of  wire  in  them.  The  voltage  was  run  up  to  133,000  volts  and 
held  there  for  some  minutes;  but  the  current  tinatly  jumped 
from  the  outsiae  terminal  of  each  transformer  to  the  iron, 
smashing  the  heavy  glass  tube  with  which  these  terminals  were 
insulated. 

Discussion  of  Results. 

The  following  is  taVen  from  Mr.  Mershon's  dis- 
cussion of  the  results  of  his  tests: 

There  is  evidently  a  certain  critical  voltage  at  which  the  los5 
occurring  between  wires  begins  to  increase  very  rapidly  ;  indeed, 
it  seems  aslhough  there  might  be  something  of  the  nature  of  a 
polarization  similar  to  that  which  occurs  in  the  case  of  an  elec- 
trolyte ;  that  there  is  something  of  this  nature  in  the  case  of  air 
or  other  gases  subjected  to  an  electrostatic  r.tress  is  well  known, 
and  it  has  been  taken  as  an  explanation  of  the  fact,  that  in  the 
experimental  determination  of  sparking  distances  in  air,  a  cer- 
tain minimum  potential  is  necessary  to  establish  an  arc,  no 
matter  how  smajl  be  the  sparking  distance.  Also.  Varley  has 
done  some  work  on  tubes  containing  gases.  This  work  was 
done  with  a  series  of  Daniell's  cells  yielding  300  to  400  volts. 
The  voltage  was  impressed  upon  elecirodes  sealed  into  ttie  tubes. 
He  established  the  following  facts:  First,  that  each  tube  re- 
quired a  certain  potential  to  leap  across  :  second,  that  the  passage 
for  the  current  having  been  once  established  a  lower  potential 
was  sufficient  to  continue  the  current;  third,  if  the  minimum 
potential  which  would  maintain  a  current  through  the  tube  be  j> 
and  the  voltage  varied  to  p  plus  i,  p  plus  2,  etc.,  to  p  plus  n.  the 
current  will  vary  in  strength  as  i,  2,  3,  etc.,  n;  p  always  meaning 
the  lowest  value  at  which  the  current  will  continue,  and  is  less 
than  that  at  which  the  current  starts. 

If  such  a  condition  of  affairs  obtains  in  this  case,  the  loss 
curves  of  the  preceding  sheets  must  be  made  up  in  two  parts, 
one  the  loss  over  the  insulators  and  cross-arms,  the  other  the 
loss  occurring  through  the  air.  The  first  part  of  the  loss  curve 
up  to  or  near  the  point  where  the  abrupt  bend  begins  must  be 
the  loss  over  the  insulators  and  cross-arms  alone;  beyond  the 
pointwheie  such  a  bending  occurs,  the  loss  curve  must  be  made 
up  of  a  combination  of  the  two  losses  referred  to. 

If  the  action  which  takes  place  in  air  is  similar  to  that  ob- 
tained by  Varley,  we  might  expect  that  both  (i)  the  position  of 
the  critical  bend  on  the  loss  curve  and  (2)  the  law  which  the  loss 
follows  above  the  bend  would  be  affected  by  the  form  of  the  elec- 
iromoiive-force  wave  impressed  upon  the  line,  for  the  former  (1)  ■ 
must  depend,  not  upon  the  mean  square  of  the  voltage  impressed 
upon  the  line,  but  upon  the  mean  square  of  that  portionof  theelec- 
lromoiive-force  wave  which  is  above  a  certain  critical  voltage,  and 
the  latter  (2)  must  depend  upon  the  form  of  that  portion  of 
the  electromotive-force  wave  above  a  certain  critical  voltage, 
because,  as  Varley  shows,  the  minimum  voltage  at  which 
this  peculiar  loss  begins  differs  slightly  from  the  minimum 
voltage  at  which  it  will  continue  after  the  action  has  been  es- 
tablished. If  it  were  not  for  the  latter  consideration  it  would 
be  comparatively  easy  to  determine  the  equation  for  such  loss. 
at  least  in  the  case  of  a  pure  sine  wave,  and  it  might  be  that  there 
is  a  sufficiently  small  difference  between  the  voltage  at  which 
this  loss  will  begin  and  the  voltage  at  which  it  will  discontinue 
for  such  an  equation  to  hold  practically.  That  the  loss  depends 
upon  the  maximum  value,  if  not  upon  the  form  of  the  electro- 
motive-force wave,  is  shown  by  several  of  the  loss  curves  in  con- 
nection with  their  corresponding  wave  forms.  This  is  particularly 
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FIG.  9.       HIGH-VOLTAGE  POWER  TRANSMISSION. 

noticeable  in  one  or  two  cases  where  the  loss  on  two  lines  in 
multiple  IS  less  than  that  on  one  line,  and  although  some  of  Ihese 
comparisons  will  have  to  be  made  between  curves  taken  on  the 
two  different  wattmeters  and  are,  iherefore.  not  strictly  com- 
parable, they  may  be  compared  after  such  correction  as  is  men- 
tioned below  in  discussing  ihe  wattmeters  In  any  case  the 
curves  are  comparable,  qualitatively,  as  regards  the  position  of 
the  critical  point. 

It  might  be  objected  that  the  results  are  rendered  question- 
able by  the  curves  in  Fig.  7.  The  curves  were  taken  under  pre- 
sumably similar  conditions,  except  that  one  was  obtained  by 
means  of  the  Thomson  wattmeter  and  the  other  by  means  of 
the  Weston  wattmeter.  This  discrepancy  is  attributed  to  a 
charging  current  passing  through  the  shunt  resistance  of  the 
Thomson  wattmeter.  That  the  amount  of  capacity  current 
necessary  to  produce  the  discrepancy  is  small  appears  upon  the 
following  considerations:  In  one  case  the  loss  obtained  upon  a  cir- 
cuit at  38,000  volts  when  usiug  the  Weston  wattmeter  is  90  watts, 
and  under  the  same  condilioiis,  but  using  the  Thomson  wattmeter, 
the  tossis2r5  watts.  The  difference  in  the  loss  obtained  by  the 
two  wattmeters  is,  therefore,  125  watts.  The  current  is  about  0.25 
of  an  ampere.  Now,  0.25  of  an  ampere,  if  in  step  with  the  elect' o- 
mo'ive  forcf ,  would  give  on  theThomson  wattmeter  at  38,000  volts 
a  reading  of  9,500  watts;  therefore  the  capacity  current  through 
the  shunt  resistance  necessary  to  produce  the  discrepancy  of  125 
watts  is  125  divided  by  9,500,  or  about  1.3  per  cent,  of  the  current 
in  the  shunt  resistance.  The  shunt  resistance  has  a  value  of 
1.202,300  ohms;  at  38.000  volts  the  current  through  it  would  be 
about  0.032 amperes;  r. 3  percent,    of  this,   or  0.00416  amperes,  is 


that  required  to  produce  the  discrepancy  noted.  In  further  sup- 
port of  this  method  of  accounting  for  the  discrepancy,  the  results 
obtained  at  different  numbers  of  alternations,  using  the  Thomson 
wattmeter,  show  a  variation  for  different  numbers  of  alternations 
of  the  losses  below  the  bend  in  the  loss  curve,  and  which  are 
thought  to  occur  over  insulators  and  cross-arms.  There  should 
be  no  variation  in  such  loss  for  a  variation  in  frequency. 

Any  discrepancy  occuring  in  the  Thomson  wattmeter  by  reason 
of  a  capacity  current  in  its  shunt  resistance  wjll  be  affected  tea 
greater  or  less  extent  by  change  in  the  wave  form. 

It  is  believed  that  all  the  phenomena  connected  with  this  work 
may  be  studied  in  a  tube  which  has  been  partly  exhausted.  The 
work  could  then  be  done  with  comparatively  low  voltage  and 
using  direct  current,  which  would  much  simplify  the  measure- 
ments. The  contents  of  the  tube  might  be  partially  rarefied  air 
or  other  gas.  as  the  action  would  undoubtedly  be  similar  in  all 
gases.  With  such  a  tuiie  might  be  studied  the  law  of  variation  in 
distance  and  form  of  electrodes,  also  in  material  and  surface  of 
the  same. 

Resume  and  Conclusions. 

It  is  undoubtedly  true  that  the  loss  is  made  up  of  a  loss  over  in- 
sulatprs  and  a  loss  between  wires,  and  that  the  latter  is  the  only 
loss  worth  considering. 

The  loss  between  wires  is  not  affected  by  any  atmospheric  con- 
ditions except  precipitation.  This  statement,  of  course,  must  be 
taken  as  applying  to  such  a  climate  as  that  in  which  the  measure- 
ments were  taken.  The  lines  were  seldom  in  fogs  or  clouds, 
and  when  they  were,  or  when  rain  was  falling,  the  moisture  was 
of  the  purest.  Near  cities  the  loss  would  be  undoubtedly  much 
greater  tlian  that  shown  in  these  curves,  because  of  the  impuri- 
ties both  in  solution  in  the  moisture  of  the  atmosphere  and  in 
susp^sion. 

There  will  be  for  a  given  transmission  a  certain  economical 
voltage,  because  while  an  increased  voltage,  with  a  given  line 
wire,  will  reduce  the  loss  in  this  wire  by  decreasing  the  trans- 
mission current,  it  will  also  increase  the  loss  between   the   wires. 

It  is  believed  that  attention  to  wave  form  is  very  important. 
The  sine  wave  is  undoubtedly  the  best  as  giving  a  stable  form, 
and  because  of  superior  results  with  all  kinds  of  apparatus.  A 
flat  wave  would,  of  course,  give  less  loss,  but  would  not  be  stable, 
and  as  the  nearest  practical  approach  to  a  sine  wave  will  not  be 
perfectly  stable  but  will  still  contain  some  harmonics,  it  will  be 
of  advantage  to  keep  the  series  reactance  of  the  transformers  and 
generators  as  low  as  possible. 

It  is  believed  that  40,000  volts  is  perfectly  conservative  and  safe 
as  regards  loss  between  wires  for  any  ordinarily  good  wave  form, 
and  in  a  climate  such  as  that  in  which  the   measurements  were 
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FIG.   10.      HIGH-VOLTAGE  POWER  TRANSMISSION. 

taken,  i.  e.,  where  the  air  and  precipitated  moisture  are  practi- 
cally pure,  40,000  volts  comes  well  below  the  bend  in  the  loss 
curve  even  under  the  worst  weather  conditions. 

I  can  see  no  advantage  of  porcelain  over  glass,  unless  it  be 
that  of  superior  mechanical  strength  The  latter  is  rather  a 
doubtful  advantage.  The  ball  from  a  heavy  caliber  rifle  or  re- 
volvers such  as  are  used  in  the  western  country  will  smash  any 
insulator,  whether  glass  or  porcelain.  Porcelain  offers  a  more 
tempting  mark.bein^  white.  As  to  hygroscopic  properties,  no 
difference  could  be  discovered  so  far  as  these  measurements  were 
concerned.  It  will  make  little  difference  under  running  condi- 
tions whether  the  insulator  be  hygroscopic  or  not,  as  the  small 
amount  of  power  necessary  to  keep  the  surfaces  dry  will  be  in- 
significant. I  say  under  running  conditions,  because  in  starting 
up  a  "cold"  line  there  is  danger  of  breakdown  if  current  is  put 
on  suddenly  at  full  value,  instead  of  being  raised  gradually.  As 
far  as  the  resistance  to  piercing  is  concerned,  glass  is  just  as  good, 
practically  at  least,  as  porcelain.  It  needs  no  electrical  test  to 
pick  out  a  good  glass  insulator,  which  is  one  advantage  of  glass 
over  porcelain. 

To  sum  up,  glass  insulators  are  cheaper,  lighter,  more  easily 
tested  and  less  likely  to  be  shot  at  than  porcelain;  on  the  other 
hand,  they  have  less  mechanical  strength. 

In  every  case,  in  my  experience,  where  a  breakdown  has  oc- 
curred, it  has  been  on  a  cross-arm  which  was  "wind  skaken"  and 
"weather  cracked,"  the  current  following  the  cracks.  This  leads 
to  a  curious  result.  The  mark  of  the  current  will  be  on  surface 
of  the  arm  for  five  or  six  inches,  then  disappear  from  the  surface 
altogether  for  some  inches,  then  reappear,  eic.  On  cutting  open 
the  arm  one  sees  how  the  current  has  followed  the  best  path, 
dodging  in  and  out.  Rain  and  moistu.e  probably  settle  toward 
the  cracks,  carrying  salts  from  the  body  and  surface  of  the  wood. 
This  forms  a  path  of  low  resistance,  especially  in  wet  weather. 
For  this  reason  I  have  in  the  plant  of  the  Colorado  Electric 
Power  company  taken  particular  pains  in  treating  both  pins  and 
cross-arms.  The  cross-arm  treatment  is  such  as  fills  all  cracks 
and  hssures,  as  a  section  of  the  wood  shows. 

This  report  would  be  incomplete  wiihout  an  acknowledgment 
of  the  assistance  rendered  in  the  work  by  the  engineering  force 
of  the  Telluride  Power  Transmission  company,  headed  by  Mr. 
P.  N.  Nunn.  Especial  credit  should  be  given  Mr.  A.  L.  Wood- 
house  for  his  faithful  work  and  constant  perseverance  in  the 
face  of  great  discouragement. 


Press  reports  state  that  the  Rochester  and  Lake 
Ontario  Railway  company  (the  Bay  road),  running 
between  Rochester  and  Irondequoit,  on  Lake  On- 
tario, a  distance  of  six  miles,  will  change  its  motive 
power  from  steam  to  electricity.  This  company 
runs  three  locomotives,  nine  passenger  and  a  few 
freight  cars.  In  1893  it  was  leased  in  perpetuity 
to  the  Rochester  and  Irondequoit  Railroad  com- 
pany, which  company  was  leased  for  10  years  from 
April  15,  1898,  to  the  Rochester  Railway  company. 


Electric  Moto-vehicle.' 

Bv  C.  E.   Woods. 

I  would  like  to  call  attention  to  the  fact  that  many 
names  applied  to  self-propelled  vehicles  seem  to  me 
to  be  misnomers.  Automobile  Is  all  right  in  France, 
and  autocar  is  probably  correct  in  England;  neither 
of  them,  it  seems  to  me,  is  wide  enough  in  its  ap- 
plication for  America.  Motocyclc  is  misleading,  as 
it  throws  the  mind  away  from  a  carriage  production, 
and  horseless  carriage  is  brutal,  to  say  the  least. 
Moto-vehicle,  a  term  which  I  have  used  almost  ex- 
clusively in"  my  business,  seems  to  be  a  name  that 
covers  the  whole  field  of  this  work,  as  it  implies 
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FIG.    II.       HIGH-VOLTAGE  POWER  TRANSMISSION. 

any  form  of  motor  power  or  any  class  of  vehicle 
construction  to  which  such  power  may  be  applied, 
and  I  sincerely  trust  to  see  its  general  adoption 
in  the  near  future. 

The  development  of  the  moto-vehicle  has  been 
an  engineering  proposition  pure  and  simple,  both 
in  its  electrical  and  mechanical  phases,  points  in 
which  have  required  the  same  careful  consideration 
for  operation,  cost  of  production,  adaptability  and 
utility  as  all  other  engineering  propositions  of  the 
day  have  required;  and  it  is  not,  as  many  suppose, 
confined  to  the  narrow  realms  of  mere  invention. 
The  principles  employed  in  the  construction  and 
operation  of  a  moto-vehicle  are  units  well  known 
in  all  other  classes  of  engineering  work,  and  it  has 
been  an  adaptation  of  already  existing  elements  to 
a  new  purpose  rather  than  the  creation  of  anything 
new  in  its  entirety  for  some  specific  purpose.  In 
addition,  the  carriage-maker's  art  has  had  to  be 
investigated,  and  the  various  styles,  finish  and 
contour  used  by  it  harmonized  with  a  new  condition 
of  affairs  in  carriage  building  and  designing.  In 
this  particular,  I  wish  to  express  very  briefly  my 
experience  of  three  years,  and  which  has  been  gath- 
ered from  all  classes,  in  my  efforts  to  locate  and 
predicate  a  market  for  moto-vehicles. 

The  development  of  this  is  not  confined,  as  many 
suppose,  to  the  creation  of  one  or  two  types  of  ve- 
hicles to  which  power  may  be  applied  with  the  idea 
that  they  would  fill  the  requirements  of  the  market. 
The  cost  of  these  vehicles  necessarily  demands  so- 
licitation for  business  from  a  class  of  people  who 
have  been  users  of  fine  carriages  to  some  extent, 
and,  unless  they  can  have  the  same  diversity  of  de- 
sign, the  same  luxury  of  appointment  and  finish, 
and  the  same  easy-riding  carriage  that  they  have 
been  accustomed  to,  the  proposition  does  not  suf- 
fice to  their  wants  and  the  market  becomes  limited. 
My  work,  and  I  notice  that  of  others,  is  now  toward 
the  development  and  perfection  of  a  general  line 
of  vehicles,  rather  than  toward  some  one  or  two 
specific  forms  of  so-called  machines.  As  a  general 
thing,  the  less  the  word  "machine"  is  used  in  the 
market,  the  more  satisfactory  it  is  to  the  prospective 
purchaser,  for  he  buys  his  carriage  not  because  it 
goes  without  a  horse,  not  because  he  wants  con- 
spicuousness  or  novel  advertising  on  the  street,  but 
because  he  wants  a  carriage  for  himself  or  for  him- 
self and  family  in  exactly  the  same  sense  that  he  has 
always  purchased  a  carriage;  and  his  first  attraction 
to  and  admiration  for  a  moto-vehicle  is  its  inde- 
pendence of  manipulation,  its  more  rapid  transit, 
and  the  refinement  attendant  to  the  use  of  such  a 
vehicle  by  the  absence  of  anything  in  the  animal 
kingdom  as  a  propelling  power. 

In  the  commercial  world,  its  economy  and  utility 
are  the  prime  factors  for  consideration,  though  at 
ihe  present  moment  some  considerable  importance 
is  attached  to  its  value  as  an,  advertising  medium, 
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but  this  valuation  is  a  very  unstable  affair  and  will 
have  a  very  short  life,  while  the  real  question  with 
the  merchant  is  the  economy  of  using  these  vehicles 
as  compared  with  already  existing  cund.tiuns.  Un 
fortunately,  experience  of  any  magnitude  in  this  di- 
rection has  not,  as  yet,  been  acquired,  although  from 
present  results  some  few  figures  can  be  fairly  well 
estimated. 

As  one  looks  over  the  colossal  achievements  of 
engineers  in  the  last  50  years  and  ihe  industrial 
revolution  which  they  have  brought  about,  and  then 
in  connection  with  this  thinks  of  the  still  unde- 
veloped possibilities  in  all  directions,  it  is  very  hard 
to  think  of  the  molo-vehicle  and  its  future  without 
at  times  indulging  in  a  little  speculation  as  to  its 
ultimate  value,  the  bearing  it  will  have  on  dames. ic 
and  commercial  life,  and  whether  its  development, 
adaptation  and  application  is  to  be  in  anything  like 
the  ratio  that  applied  electrics  have  seen  in  the  last 
10  years. 

Twenty  thousand  carriage-makers  are  reqiiired 
to-day  to  fill  the  market  demands  for  vehicles  in  this 
country,  as  required  for  road  and  street  transporta- 
tion. A  little  over  30  per  cent,  of  ihe  total  animal 
power  used  in  this  transportation  is  required  in  the 
cultivation  of  the  soil,  to  obtain  fuel  for  this  power 
and  to  transport  such  means  of  maintenance  and 
stable  refuse  from  point  to  point.  This  means, 
broadly  speaking,  that  animal  power  has  in  itself 
but  about  70  per  cent,  efficiency  in  its  application. 
Further,  horse  power  cannot  be  worked  at  a  greater 
average  than  about  five  hours  or  20  miles  per  day, 
which,  as  compared  with  mechanical  applications 
of  any  form,  puts  such  power  into  a  very  low  figure 
of  utility.  Under  such  condtions  of  operation,  this 
power  unit  has  a  depreciation  of  not  less  than  20 
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per  cent,  per  annum,  and  from  large  users  of  horses 
in  express  companies,  large  liveries,  etc.,  the  de- 
preciation has  been  given  me  as  about  33  per  cent. — 
either  of  which  is  far  in  excess  of  any  good  mechan- 
ical or  electrical  proposition  of  the  day. 

These  startling  facts  and  figures  bring  us  very 
close  to  an  understanding  of  the  possibilities  for  the 
moto-vehicle  as  an  industrial  feature,  and  we  cannot, 
under  such  circumstances,  deny  ihe  brilliant  outlook 
it  has  for  the  future.  The  sanitary  conditions  at- 
tendant to  its  use,  its  lesser  cost  of  maintenance,  its 
greater  mileage  capacity,  its  more  rapid  transit,  its 
lesser  space  occupied  in  the  stable  and  on  the  street, 
its  freedom  from  expense  when  not/in  use,  all  put 
together,  retires  entirely  the  objections  which  at 
first  appear  as  to  its  grea'.er  initial  cost.  The  pos- 
sibilities this  vehicle  opens  up  for  road  and  street 
improvement  and  the  low  cost  of  maintenance  should 
be  items  of  great  in  erest  to  municipalities,  counties 
and  states.  Streets  will  have  a  capacity  for  double 
the  amount  of  vehicles  without  any  increased  con- 
gestion; they  will  be  freed  from  ihe  continual  peck- 
ing of  iron  feet,  which  is  the  main  cause  of  their 
rapid  deterioration,  and  sewers  will  perform  their 
functions  without  being  continually  clogged  up  w'th 
refuse  matter.  With  iron  feet  removed  and  rubber 
tires  introduced  exclusively,  road  and  street  con- 
struction should  be  reduced  to  one-half  and  main- 
tenance to  one-quarter  of  its  present  cost.  By  this, 
the  possibiliti'^  of  building  and  maintaining  a  roadway 
across  country,  from  city  to  city,  on  which  only 
such  vehicles,  in  connection  wiih  bicycles,  will  be 
allowed  to  run,  is  at  once  suggested,  and  the  day 
will  come  when  states  and  counties  will  be  called 
upon  to  consider  such  roads.  But  to  come  back 
from  speculation  to  reality.  The  greater  first  cost 
of  these  vehicles  is  a  necessity  which  is  very  readily 
understood,  as  the  vehicle  part  itself,  for  a  first  item, 
is  necessarily  more  expensive,  for  the  reason  that 
when  it  comes  to  carrying  twice  or  three  times  the 
weight  of  the  vehicle  ordinarily  carried,  to  running 
it  twice  or  three  times  as  fast  as  the  horse-drawn 
vehicle,  under  exactly  the  same  conditions  of  road 
and  st'-eet,  it  means  quite  a  different  proposit'on 
in  vehicle  construction,  without  reference  to  its  elec- 
trical and  mechanical   features. 

The  necessity  and  durability  of  rubber  tires  for 


traction,  noiselessness  and  protection  to  motors  and 
batteries,  goes  unchallenged,  as  does  the  absolute 
necessity  of  rtducmg  all  tucdon  losses  by  che  intro- 
duction of  either  ball  or  roller  bearings  in  all  of  the 
moving  parts;  all  of  whicn  are  muuh  more  costly 
than  ordinary  carriage  construction,  buc  by  viitue 
of  which  depreciation  is  very  much  reduced  over 
the  ordinary  vehicle  and  iuLerchangeability  made 
practical  in  all  of  the  wearing  parts.  These  qpn- 
ditions,  coupled  with  the  first  cost  of  motors,  bat- 
teries and  accessories,  will  never  put  the  selling  price 
of  the  moto-vehicle  on  a  par  wi^h  a  hundred-doLar 
buggy,  as  some  people  seem  10  imagine,  but  will 
put  Its  durability  far  in  excess  of  that  vehicle. 

In  reviewing  conditions  in  other  directions  that 
have  led  up  to  a  possible  perfection  of  the  moto- 
vehicle,  we  can  almost  trace  a  sort  of  evolutionary 
wheel-within-a-wheel  progress  that  has  all  the  time 
been  tending  toward  its  devel-^pment.  Other  means 
of  conveyance  than  animal  power,  as  by  railroad, 
street  car  and  bicycle,  have  given  birth  to  a  desire 
on  the  part  of  the  public  for  any  and  all  kinds  of 
mechanical  conveyance.  With  this  came  the  penec- 
tion  of  rubber-lire  application  on  vehicles,  which 
were  first  used  for  their  noiselessness.  and  which 
made  possible  the  introduction  of  ball-bearing  axles 
into  carriage  construction — two  features  without 
which  the  application  of  motor  power  would  be 
■  almost  prohibitive. 

Wi.h  the  perfection  of  this  came  a  gradual  de- 
velopment of  the  moto-vehicle  in  its  many  phases, 
until  to-day  we  have  what  can  be  pronounced  a 
successful  issue  in  its  practicability,  with  an  ever- 
increasing  inquiry  and  demand  from  all  over  the 
world  concerning  its  use  and  adaptability  to  per- 
sonal and  commercial  wants. 

This  development,  like  all  other  propositions  of 
kindred  nature,  was  necessarily  experimental  in  its 
initial  steps,  and  unfortunately  led  to  many  prema- 
ture and  erroneous  conclusions  regarding  possibili- 
ties in  its  use,  and  for  a  long  time  was  not  consid- 
ered susceptible  to  any  general  application;  and 
while  with  some  people  this  first  false  impression 
has  been  retained,  as  a  general  thing  its  wide  range 
of  possible  usefulness  is  well  conceded,  especially  ' 
by  the  engineering  fraternities  of  the  country. 

I  remember  in  my  first  early  experience  the  dis- 
appointments which  arose  in  regard  to  weights, 
constructional  features,  controls,  etc.,  and  _  three 
years  ago  I  thought  it  would  never  be  possible  to 
build  a  moto-vehicle  with  any  mileage  capacity  at 
all  at  a  less  weight  than  1,800  or  2,000  pounds,  yet 
to-day  i  have'  vehicles  in  operation  which  weigh 
800  pounds,  including  everything,  and  have  a  mile- 
age capacity  of  about  28  miles  on  one  charge  of 
batteries.  My  work  has  also  developed  the  fact  that 
as  great  a  range  in  different  vehicles  can  be  ob- 
tained as  regards  size  and  usefulness  as  in  any  of 
the  prior  lines  of  vehicles,  and  I  have  found  that 
for  a  diversity  of  design,  covering  nearly  30  dif- 
ferent styles  of  vehicles,  the  whole  proposition  is 
confined  to  what  I  call  four  different  S'zps  of  equ'p- 
ments.  By  this  I  mean  four  different  sizes  of  mo- 
tors, ba'^teries  and  accessories,  which  are  as  follows: 

My  lightest  vehicle  is  equipped  with  one  2^  horse 
power  motor,  36  batteries  of  16-ampere-hour  capacity 
for  two  hours,  which  run  the  vehicle  at  a  speed 
of  14  miles  per  hour,  carrying  two  people.  The 
w^eights'in  all  the  construction  work  of  this  vehicle 
have  been  reduced  to  a  minimum,  the  total  weight 
of  the  batteries  being  440  oounds.  about  .'^60  pounds 
being  in  the  motor  and  vehicle  proper.  To  tabulate 
these  different  equinments  will  be  the  most  concise 
wav  of  putting  them: 

No.  I  equipmeni- — Passenger  caoacity,  two;  com- 
plete weight  of  vehic'e.  800  nnunds;  weight  of  bat- 
teries. 440  pounds;  average  miles  run  on  one  battery 
charge,  20:  speed,  miles  per  hour:  first.  3%;  second, 
seven,  third,  14;  number  of  mot^ors  used  on  vehicle, 
one;  horse  power.  2Va:  number  of  battery  cePs,  36; 
amperes  per  hour  for  th'-ee  hours,  12;  time  in  hours 
required  to  charge  batteries.  lhree. 

No.  2  eauipment,  designed  for  a  top  carriage  or 
a  heavy  bus^sry — Complete  weight  of  vehicle.  1.150 
pounds:  weight  of  baUeries.  600  pounds;  average 
miles  run  on  one  charge.  2.=;;  speed,  miles  per  h-^ur: 
first.  3^:  second,  seven;  third,  14;  number  of  mo- 
tors used  on  vehicle,  two;  horse  power,  three;  num- 
ber of  battery  cells,  40;  amperes  per  hour  for  three 
hours,  18;  time  in  hours  required  to  charge  batteries, 
three. 

No.  3  equioment.  designed  for  four  passengers  in 
an  oren  veh'cle.  such  as  a  trap  or  b'*at.-e — Complete 
weight  of  vehicle.  1.800  nounds:  we'ght  of  battery. 
S'''0  pounds:  averap-e  miles  run  on  one  battery 
charf^e.  ^o;  speed,  miles  per  hour:  first.  3^;  second, 
seven:  third,  14;  number  of  motors;  u=;ed  on  vehicle, 
two:  horse  power,  five;  number  of  battery  cells.  40; 
amperes  per  hour  for  three  hours,  30;  time  in  hours 
renuired  to  cha''ge  batteries,  three. 

No.  4  equioment.  designed  for  both  commercial 
delivery  wasrons  and  for  heavy  cabs  and  also  apMied 
to  heavy  carriages  with  tons — Pa-^senger  canacity 
for  from  four  to  eight  people;  comnlete  weight  of 
vehicle.  2,400  pounds;  weight  of  batteries,  1,000 
pounds:  averae'e  mi^es  run  on  one  charTe.  25;  sp°ed, 
miles  per  hour:  first,  three;  second,  six;  third. 
12;  numi^er  of  motors  used  on  ^'ehicle.  two;  horse 
power.  f>V2:  number  of  battery  cVs,  40;  time  in  hours 
required  to  charsre  baHeri^s.  three. 

All  of  these  equipments  have  been  built  by  me  and 
aopl'ed  to  different  vehicles,  and  I  regret  that  time 
did  not  allow  me  to  get  a  condensed  compilation 


of  the  tests,  but  I  will  give  one  of  the  large  cabs, 
which  will  have  to  stand  as  a  criterion  for  the  rest. 

The  original  calculation  for  the  cab  read  as  fol- 
lows; 

Maximum  speed  of  vehicle,  miles  per  hour,  12. 

Total  load  to  be  carried,  Including  four  persons, 
3,200  pounds. 

Maximum  horse  power  required  in  motors,  $¥2. 

Average  horse  power  required  in  motors,  four. 

Voltage  of  motors,  72. 

Volts  lost  in  transmission  in  motor,  eight. 

Maximum  voltage  required,  80. 

Number  of  cells  required  at  two  volts  each,  40. 

Maximum  amperes  required,  52. 

Maximum  amperes  per  motor,  26. 

Average  amperes  per  motor,  22. 

Mileage  capacity  desired  at  maximum  speed,  30. 

Hours'  discharge  required,  2¥2. 

Ampere-hour  capacity  required  in  battery,  2^ 
hours'  discharge,  no. 

Greatest  maximum  effort  required  for  overcoming 
inertia  and  grade  climbing,  nine. 

In  accordance  with  these  calculations,  from  prior 
experience  in  smaller  vehicles.  I  designed  two  luu- 
tors  of  a  nominal  3^  horse  power  each,  either  one 
of  which  was  capable  of  running  the  vehicle  at  a 
slight  overload  under  normal  conditions  of  level 
roadway.  The  tests  of  the  cabs  showed  on  a  mac- 
adam and  asphalt  road  a  very  little  diiference  and 
called,  at  a  speed  of  12  miles  per  hour,  for  42  am- 
peres, with  a  potential  of  72  volts  at  the  motor  ter- 
minals, which  amounts  to  practically  four  horse 
power.  In  overcoming  inertia  the  apiperes  would 
rise  with  a  slight  drop  of  voltage  to  65.  gradually 
diminishing,  until  a  speed  of  12  miles  per  hour  was 
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reached,  which  acceleration  consumes  a  period  of- 
about  one-half  minute. 

On  these  cabs  a  special  instrument,  combining 
both  a  voltmeter  and  an  ammeter  in  one  case,  is 
used,  and  1  am  keeping  a  daily  record  of  their  per- 
formance under  all  conditions  of  roadway  and 
weather.  I  find  these  vehicles  adequate  to  all  the 
conditions  to  which  street  traffic  is  ordinarily  sub- 
jected. 

There  has  been  a  great  deal  of  controversy  con- 
cerning the  excessive  weight  of  moto-vehicles,  and 
also  considerable  controversy  by  some  of  our  the- 
orists about  what  is  considered  dead  and  pay  weight, 
and  I  want  to  say  here  that  this  limitation  has  not 
as  yet  been  reached  in  my  experience.  We  are  per- 
force obliged  to  have  w^eight  for  traction  purposes, 
and  many  tests  made  by  me  on  slippery  roads,  bad 
places,  etc.,  have  proved  that,  with  power  applied  to 
but  two  driving  wheels,  we  could  not  reduce  our 
weight  more  than  about  15  per  cent,  to  l8  per  cent,  of 
what  I  have  already  obtained  it  without  being  too 
light  for  good  traction  under  all  conditions  of  road. 

I  have  also  found  a  very  great  difference  in  amount 
of  power  consumed  in  the  use  of  rubber  tires.  I 
recently  tried  a  new  tire  on  a  cab  which  consumed 
about  18  per  cent,  more  power  than  the  ones  I  am 
regularly  using.  I  also,  by  very  careful  tests,  have 
discovered  that  the  hard-rubber  tire  is  far  preferab'e 
to  the  pneumatic  tire  for  use  on  moto-vehicles — and 
this  without  any  reference  to  its  first  cost,  durability 
or  freedom  from  puncture.  The  facts  of  the  case 
are  that  the  pneumatic  tire  absorbs  more  energy 
by  about  20  per  cent,  when  inflated  and  by  a  very 
considerable  increase  when  It  ceases  to  be  inflated 
to  different  points  of  pressure.  My  first  attention 
was  called  to  this  by  some  tests  made  by  Mr.  Kim- 
ball of  the  C.  P.  Kimball  Carriage  company,  and 
I  afterward  substantiated  these  tests  myself  in  an- 
other direction,  after  which  I  confined  all  my 
designs  to  the  use  of  wood  wheels  and  hard-rubber 
tires. 

The  point  of  control  has  been  a  matter  of  con- 
siderable discussion  by  both  those  dlrectlv  and  in- 
directly interested  in  the  development  of  the  moto- 
vehicle.     I    have   tried    series-paralleling   the   fields. 
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antl  I  have  also  tried  series-paralleling  the  bateries, 
after  which  1  have  adopted  exclusively  the  series- 
paralleling  the  batteries  as  my  mcLhod  of  installa- 
tion. The  one  thing  to  be  observed  is  to  have  very 
large  contacts  and  connections  and  to  lake  the  same 
pains  in  the  distribution  of  the  balieries  when  in 
parallel  as  one  does  in  the  distribution  of  current 
in  the  armature.  In  other  words,  a  uniform  resist- 
ance of  the  circuits  of  the  diilerent  batteries  will 
produce  perfectly  satisfactory  results  in  their  op- 
eration, which  I  do  not  find  to  be  the  case  in  series- 
paralleling  the  fields.  This  latter  can  be  done  to 
such  an  extent  that  but  a  small  rise  of  current  would 
be  made  in  overcoming  inertia,  but  the  excessive 
amount  of  field  winding  will  over-saturate  the  fitlds, 
unless  they  are  unnecessarily  large,  and  lends  to 
a  very  considerable  loss  of  voltage  in  dead  resist- 
ance; and  while  we  economize  in  current,  we  do 
not  economize  in  energy,  as  in  the  case  of  series- 
paralleling  the  batteries. 

Three  speeds  1  have  found  to  be  sufficient  for  all 
practical  purposes,  even  on  our  congested  streets, 
and  now  have  my  motors  running  in  parallel  entirely 
independent  from  one  another  in  their  propelhng 
function.  Fourteen  miles  per  hour,  for  the  larger 
vehicles,  I  have  found  to  be  about  the  practical 
limit,  as  the  amount  of  momentum  stored  up  in  the 
given  weights  of  the  vehicles  cannot  be  brought 
under  control  by  brake  application  quick  enough 
to  be  safe  on  our  city  streets  at  greater  speeds.  In 
ether  words,  we  cannot  brake  on  the  moto-vehicle 
any  more  than  we  can  on  the  car  beyond  the  locking 
of  the  wheels.  In  the  light  road  buggy  which  1 
have,  I  have  geared  it  up  to  20  miles  an  hour,  and 
find  that  with  800  pounds  I  can  handie  it  wuh  a  rea- 
sonable degree  of  safety  on  boulevards  and  parks,  but 
I  do  not  recommend  these  speeds  to  go  any  higher 
as  a  general  proposition;  although  in  racing  I  be- 
lieve that  the  moto-vehicle  will  be  brought  down 
to  iMj  minutes  for  a  mile,  or  perhaps  even  less. 

I  regret  very  much  that  time  will  not  permit  me 
to  go  into  the  question  of  storage  batteries  for 
moto-vehicles,  but  as"  this  has  been  a  line  of  devel- 
opment confined  entirely  within  itself  for  use  on 
the  vehicles  rather  than  in  the  vehicle  proper,  I 
have  not  undertaken  its  diagnosis  in  this  paper.  I 
will  say,  however,  that  there  are  three  different  bat- 
teries on  the  market  now  which  seem  to  be  fulfilling 
the  requirements,  and,  as  a  comparison,  I  will  take 
the  cab  battery. 

One  make  weighs  1,120  pounds  and  a  36-ampere 
discharge  for  three  hours.  One  weighs  i,5O0 
pounds  for  a  37Vi>-ampere  discharge  for  3V2  hours^, 
and  one  weighs  i.ooo  pounds  for  a  36-ampere  dis- 
charge for  three  hours,  and  the  ratios  of  capacities 
and  weights  are  the  same  for  all  other  sizes. 

I  sincerely  hope  that  those  directly  interested  in 
the  development  of  the  storage  battery  for  this  pur- 
pose will  deliver  to  us  some  information  regarding 
difficulties  they  have  had  to  overcome.  I  am  frank 
to  say  that  my  experience  up  to  date  with  the  storage 
battery  has  more  than  met  my  expectations,  both 
in  capacity,  weight  and  durability,  and  with  such 
improvements  as  may  be  made  from  this  time  on, 
there  need  be  no  further  anxiety  regarding  the  suc- 
cess of  the  storage  battery  in  such  work.  I  have 
tried  these  vehicles  under  every  condition  of  road 
and  work  that  the  vehicles  can  be  put  to.  and  my 
troubles  with  the  storage  battery  have  been  far  less 
under  intelligent  care  and  treatment  than  is  gen- 
erally given  credit  to  by  the  public. 

I  noticed,  recently,  in  one  of  our  leading  journals, 
ait  editorial  which  says  that  the  hardest  problem 
is  the   storage   battery,   which   will   "sputter,   fume, 


their  manufacture;  and  it  will  always  be  a  personal 
pleasure  to  me  to  give  such  practical  illustration  and 
information  as  lies  within  my  power  to  my  fellow- 
craft. 


an   hour.    The    cost  of    this  two-tracked    elevated 

system  is  estimated  to  be  about  $2,500,000.  The  con- 
tract has  been  let  to  a  company  in  Nuremberg. 
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give  out  on  the  road,  leak,  disintegrate,  corrode, 
short-circuit,"  and  so  on,  and  I  think  that  the  gen- 
tleman who  edited  this  article  must  have  taken  very 
little  pains  to  inform  himself  as  to  the  general  status 
of  the  storage  battery  used  to-day  in  the  moto-ve- 
hicle. It  would  be  just  as  consistent  for  him  to 
say  that  electric-power  and  light  plants  were  im- 
practical because  boilers  would  burst,  engines  break 
down,  armatures  burn  out,  street  construction  blow 
down,  etc..  all  of  which  we  know  are  possibilities,  but 
are  not  probabilities  under  the  advanced  stage  of 
the  art. 

From  all  this  it  would  seem  that  there  has  been 
just  as  much  engineering  work  in  the  development  of 
the  moto-vehicle  down  to  the  present  day  as  there 
has  been  in  many  other  propositions,  and  it  is  with 
great  pleasure  that  I  find  many  of  the  engineers 
in  other  directions  so  interested  in  the  proposition, 
notwithstanding  the  fact  that  but  few  of  them  have 
considered  it  solely  from  an  engineering  point  of 
view.  It  promises  to  be  a  great  industry,  and,  ul- 
timately, will  throw  large  professional  work  toward 
other   engineers    than    those   directly   interested   in 


Electric  Motors  in  German  Households. 

Noting  the  advantages  of  small  electric  motors,  the 
Elektrotcchnischcr  Anzcigcr  points  out  that,  for 
many  household  operations,  the  electric  motors  save 
work  and  trouble.  For  such  purposes  the  motors 
require  little  power,  and  ihey  can  be  made  in  small 
dimensions  that  permit  of  their  being  easily  carried 
about  or  moved.  Fig.  i  shows  such  a  motor  made 
in  Stuttgart,  Germany,  which  can  be  connected  by 
a  flexible  cord  to  an  ordinary  lamp  socket.  Figs. 
2,  3  and  4  show  the  motor  connected  respectively 
to  a  macaroni  chopper,  a  fork-polishing  machine 
and  a  spice  mill,  but  it  is  obvious  that  it  may  be  used 


tlG.    1.       ELECTRIC  MOTORS  IN  GEKWAN    HuUSEHuLUS. 

for  any  of  thousands  of  purposes,  such  as  kneading- 
machines  in  baiveries,  buitle-wasning  apparaius,  and 
for  many  uses  111  tiospitals,  resiaurams,  hotels,  eic. 

This  motor  is  proviaed  with  a  worm  gear,  whose 
shait  makes  from  40  to  50  revolutions  a  minute — a 
speed  necessary  for  driving  ttie  average  macnine 
lor  whicn  it  is  built.  At  the  end  ol  tne  stiafc  is 
a  cone  pulley,  by  which  it  can  be  connected  to  the 
machine  to  be  ariveu. 

ihe  amount  of  current  used  by  these  motors  is 
very  small,  being  not  more  than  from  100  to  250 
waits  an  hour,  according  to  the  size.  Funher,  it  is 
to  be  remembered  that,  as  a  rule,  they  are  in  actual 
use  only  lor  a  short  time.  These  advantages  justily 
the  prediction  Uiat  belore  long  the  small  eiectnc 
motor  for  household  purposes  wih  cume  into  geneial 
use. 

In  addition  to  the  use's  above  mentioned,  there 
are  .many  others  permitting  ihe  construction  in  one 
piece  ot  apparatus  of  the  motor  and  the  machine  to 
be  driven.  Uiie  of  these  is  the  eiecirically  driven 
sewing  machine,  having  under  the  table-top  a  motor 
of  one-tilteenth  horse  power,  which  is  connected 
with  the  machine  by  a  cord;  a  switch  and  resist- 
ance at  one  side  contrgls  the  starting  and  s.Opp.ng, 
besides  giving  five  intermediate  speeds.  Ihe  in- 
stantaneous stopping  of  the  motor  is  accomplished 
through  a  brake  contrivance  directly  connected  with 
the  resistance. 

Inasmuch  as  the  motor,  at  a  moderate  speed,  re- 
quires but  about  100 watts,  the  cost  of  running  would 
be,  on  the  basis  of  two  pfennigs  (one-half  cent)  per 
100  watt-hours,  only  20  pfennigs  (.five  cents)  a  day 
of  10  hours-'  running. 

Another  machine  of  this  kind  is  a  wash-mangle, 
or  laundry-ironmg  machine,  which  is  connected  with 
the  motor  by  a  worm  gear;  and  to  permit  of  the 
working  of  the  goods  backward  and  forward  between 
the  rolls,  there  is  provided  at  a  convenient  point  a  re- 
versing switch  that  the  operator  can  use  whiie  guid- 
ing the  goods  through   the   machine. 


Co-operation   for   Elect rotechnical   Re- 
search. 

Much  valuable  material  may  be  secured  through 
the  efforts  of  the  committee  on  co-operative  re- 
search of  the  American  Institute  of  Elecincal  Engi- 
neers, if  the  assistance  of  students  and  investigators 
having  time  and  facilities  for  research  is  obtained 
in  an  appreciable  degree.  The  committee  consists 
of  A.  E.  Kennelly,  chairman,  W.  A.  Anthony,  Fran- 
cis B.  Crocker,  Gary  T.  Hutchinson,  Samuel  Shel- 
don, C.  P.  Steinmetz  and  Elihu  Thomson.  These 
names  inspire  confidence,  and  the  appeal  for  the 
sympathy  and  help  of  all  engaged  in  electro. echnical 
■  research,  to  secure  data  valuable  to  all,  should  be 
heeded.  Engineering  professors,  instructors  and 
advanced  students  in  colleges  are  particularly  re- 
quested to  give  their  assistance. 

An  interesting  list  of  subjects  for  experimental 
investigation  has  been  proposed.     It  is  as  follows: 

1.  The  effect  of  sustained  high  leinperature  upon  the  insulation 
resistance  of  dielectrics, 

2.  The  influence  of  sustained  high  temperature  upon  the  dielec- 
tric strength  of  insulating  materials. 

3.  The  influ-nce  of  sustained  hifjh  temperature  upon  the  Iiys- 
teretic  coefficient  of  commercial  iron. 

4.  The  induence  of  chemical  impurities  in  iron  or  steel  upon 
the  hysteretic  coefficient. 

5.  The  hysteretic  coefficient  of  magnetic  alloys. 

6.  The  temperature  coefficient  of  resistivity  in  commercial  cop- 
per wires. 

7.  The  temperature  coefficient  ot  resistivity  in  commercial 
aluminum  wire, 

8.  The  temperature  coefficient  of  resistivity  in  alloys  com- 
merciaily  employed.  (It  is  desirable  to  include  analysis  of  the 
alloys  tested  as  well  as  their  physical  properties.) 

9.  The  highest' conductivity  obtainable  in  copper  wire  at  any 
standard  temperature. 

10.  Ihe  highest  conductivity  obtainable  in  aluminum  wires  at 
any  standard  temperature. 

11.  The  analysis  of  dielectric  losses  between  parallel  copper 
wires  maintained  at  high  electromotive  force — (i)  alternating  and 
(2)  continuous— into  component  parts,  such  as  chemical,  electrical 
and  mechanical. 

12.  The  intluence  of  wave  form  of  alternating  electromotive  force 
upon  the  dielectric  strength  of  diele'  tries. 

13-  TheinHuenceof  w/ave  rorm  of  alternating  elertromotive  force 
upon  the  spark  ng  distance  between  needle  points  in  air. 

14.  The  influence  of  the  room  temperature  upon  tlie  tempera- 
ture elevation  of  dynamo  machines  under  a  given  load  as  com- 
puted from  their  increase  in  resistance  under  load.  (Sec.  32  Of 
preliminary  report  of  standardizing  committee  to  American  In- 
stitute of  Electiical  EnKineers,  June.  1898.) 

15.  The  distribution  of  temperature  elevation  in  field  coils  of 
dynamo  machines  as  dependent  upon  their  form  and  dimensions. 

16.  The  relations  between  tiie  load  loss"  and  "short-circuit 
core  loss"  of  an  alternator.  (This  has  reference  to  paragraph 
i6d  of  the  preliminary  report  on  standardization  to  the  Instiiute 
in  June.  iSgS.j 

17.  The  counter  electromotive  force  ot  electrolytic  deposition 
cells  at  potential  differences  ranging  between  the  maximum  polar- 
ization voltage  and  zero. 

18.  The  seat  of  the  increased  counter-electromotive  force  in 
storage  cells  during  rapid  disciiarge. 

19.  The  magnetic  properiies  of  alloys  containing  iron,  nickel  and 
cobalt. 

20.  The  magnetic  retentivity  of  powerfully  twisted  iron  and  steel 
wires,  or  of  magnets  composed  of  such  iwisied  wires. 

21.  The  permeabdity  of  laagneiic  materials  at  low  values  o£ 
magnetizing  force. 

22.  The  dieleciric  sirength  of  different  substances  employed  for 
insulating  at  different  frequencies  ot  alt'  mat  on. 

2^.  The  influence  01  very  high  frequencies  of  alternation  upon 
the  sparking  distance  between  needie  points  in  air.  (The  highest 
attainable  frequencies  preferred.) 

24.  The  die!  :ctric  strength  of  vapors  of  different  substances. 

25.  Influence  of  wave  form  upon  efficiency  of  converters.  (The 
so-called  rotary  converters.) 

26.  The  influence  of  magnetic  field  upon  electrolylically  de- 
posited bismuth. 

27.  The  conditions  giving  rise  to  sparking  at  commutators. 

It  is  desirable  that  those  selecting  any  subject  or 
subjects  ^or  research  communicate  the  fact  at  an 
early  date  to  the  committee,  so  that  the  works  can  be 


Suspended  Electric  Railway  in  Germany.  - 

Elberfeld  and  Barmen  in  Germany  have  for  :Some 
time  been  connected  by  an  electric  street  railw^ay, 
which  has  lately  become  inadequate  to  meet  the 
growing  traffic.  It  has  been  decided,  says  an  Eng- 
lish paper,  to  install  the  Langon  aerial  system,  the 
construction  of  which  is  now  rapidly  nearing  com- 
pletion. Inclined  girders  are  placed  from  50  to  65 
feet  apart,  according  to  the  course  of  the  river  Wup- 
per,  and  rest  on  specially  constructed  foundations 
on  its  bank.  They  are  held  in  this  inclined  position 
by  means  of  girders  at  the  top,  which  are  connected 
with  each  other  by  a  series  of  beams,  to  which  the 
rails  are  attached.  The  entire  line  is  eight  miles 
long.  For  a  small  distance  the  inclined  girders  are 
supplanted  by  vertical  ones.  The  stations  are  so 
aixanged  that  they  can  be  reached  from  the  Wupper 
bridges  by  means  of  a  stairway.  This  divides  them 
in  such  a  manner  that  there  is  a  station  every  1,500 
to  2,000  feet.  The  cars  seat  50  to  60  persons,  and 
are  suspended  perpendicularly  from  rails  attached 
to  the  longitudinal  beams.  The  axles  of  the  wheels 
are  supported  in  movable  trunnions,  so  that  the 
long  cars  can  be  propelled  with  rapidity  and  without 
difficulty  around  small  curvatures.  The  safety  of 
this  system  is  said  to  be  greater  than  that  of  any 
other  known  system.  The  cars  cannot  fall  down, 
and  in  case  of  the  breaking  of  an  axle  several  clutch 
arrangements  immediately  come  into  action  and 
counter  rollers  prevent  too  great  a  swaying  of  the 
cars.     The  speed   of  the  system   is  about  25  miles 
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intelligently  carried  on.  Letters  on  this  subject 
may  be  addressed  to  Mr.  R.  W.  Pope,  the  secretary 
of  the  Institute,  26  Cortlandt  street,  New  York, 
N.  Y.  


A  Johannesburg  (South  Africa)  correspondent 
of  Electricity  of  London  describes  a  curious  incident 
at  the  Johannesburg  town-lighting  station  resulting 
in  the  total  wreck  of  one  of  the  150-kilowatt  al.er- 
nators,  which  was  belt-driven  from  a  Marshall  hori- 
zontal engine.  The  machine  suddenly  lost  its  ex- 
citing current,  owing  to  a  fault  in  the  exciter  circuit. 
The  load  thus  being  removed  from  the  engine,  it 
raced,  and  a  bolt  holding  one  of  the  fieldmagnet 
poles  broke,  releasing  the  pole-piece,  which  latter, 
engaging  with  the  armature  coils,  completely 
stripped  them  from  the  core,  taking  also  bolts, 
screws,  wood  and  insulation.  Six  other  po'e-pieces 
were  bent,  the  shaft  was  found  to  have  sorung,  ne- 
cessitating the  complete  removal  of  field  magnets 
and  pulley  to  get  it  straightened.  The  driving  belt 
( j2-inch  double  leather)  was  torn  in  two. 
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Fire  Island.  The  coast  wires  on  Long  Island  were 
interrupted,  both  on  the  south  and  north  shores, 
but  the  wires  in  the  central  part  of  the  island  near 
its  western  end  were  in  operation. 
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great  reluctance  that  the  finding  of  the  board  in  the 
Mohegan  disaster  will  be  accepted.  It  is  quite  prob- 
able that  some  satisfactory  explanation  is  to  be 
found  in  the  condition  of  the  plant  or  the  care  it 
received. 
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Conflicting  reports  concerning  the  effect  of  the 
recent  storm  upon  the  underground  conduit  trolley 
system  in  New  York  are  presented  in  the  daily  papers 
and  the  Associated  Press  reports,  but  it  is  generally 
admitted  that  there  were  delays  and  disappointments, 
and  that  for  a  time,  at  least,  the  system  was  tied  up. 
It  must  be  remembered,  however,  that  d:he  storm 
was  the  most  severe  that  has  visited  New  York  in 
many  years,  that  overhead  trolley  lines  were  crippled 
in  Brooklyn,  Newark,  Jersey  City  and  other  cities 
in  New  Jersey  and  throughout  Long  Island,  and 
that  steam  roads  had  to  suspend  operations.  The 
storm  was  so  bad  that  it  affected  every  agency  of 
communication,  including  the  telegraph  and  tele- 
phone companies.  The  storm  extended  as  far  west 
as  the  AUeghanies,  between  the  Carolinas  and  Nova 
Scotia,  and  was  most  severe  along  the  coast  be- 
tween Cape  May  arid  Cape  Cod.  This  was  shown 
by  the  condition  of  the  wires.  Sandy  Hook.  Long 
Branch  and  other  points  along  the  Jersey  coast  were 
cut  off.  Ship  news  was  reported  from  Quarantine 
and  from  City  Island,  but  not  from  Sandy  Hook  or 


American  manufacturers  of  telephone  apparatus 
who  are  looking  for  a  larger  field  for  their  products 
will  doubtless  take  advantage  of  the  Paris  Exposi- 
tion of  1900  to  introduce  their  wares  to  the  favor- 
able consideration  of  visitors  at  that  exhibition,  and 
afford  the  world  an  opportunity  to  compare  Amer- 
ican workmanship  wiih  that  of  other  nations. 
Americans  are  achieving  flattering  results  in  direct 
competition  with  foreigners  in  European  and  Asi- 
atic markets,  and  they  have  already  made  an  impres- 
sion on  South  American  trade.  It  is  in  the  Orient, 
however,  that  present  interest  centers.  No  doubt 
our  operations  at  Manila  have  done  much  to  stimu- 
late interest  in  that  part  of  the  world,  but  even  be- 
fore the  success  of  the  American  arms  in  the  Philip- 
pines, Yankee  ingenuity  and  enterprise  had  been 
recognized  as  a  powerful  factor  in  the  commercial 
world. 

A  British  Foreign  Office  report  is  responsible 
for  the  statement  that  during  the  last  year  there 
has  been  a  very  satisfactory  advance  made  in  the 
imports  of  foreign  merchandise  into  Japan,  and 
that  the  United  States  is  more  than  holding  her 
own  against  European  nations.  In  electrical  and 
mining  machinery  especially  is  this  noticeable,  as 
there  has  been  an  increase  from  $554,781  in  i8p6  to 
$1,299,356  in  1897  in  the  value  of  imports.  Of  this 
amount  Great  Britain  supplied  56  per  cent.,  the 
United  States  28  per  cent.,  Germany  12  per  cent., 
and  the  remainder  was  furnished  by  several  other 
countries  in  small  amounts.  Up  to  a  very  recent 
date  the  telegraph  wire  used  in  Japan  was  imported 
exclusiv^ely  from  England  and  Germany,  but  dur- 
ing the  last  year  American  manufacturers  have 
made  an  attempt  to  enter  that  field  of  competition, 
and  their  efforts  so  far  have  been  successful. 

Reports  of  this  kind,  which  are  constantly  being 
made,  not  only  by  Americans  abroad,  but  by  the  rep- 
resentatives of  European  nations,  indicate  clearly 
the  change  in  the  conditions  that  prevail  everywhere. 
It  is  gratifying  to  American  pride ''and  beneficial 
to  American  industries. 


The  inquiry  into  the  circumstances  attending  the 
loss  of  the  Mohegan  was  concluded  at  London  on 
November  25th,  and  the  findings  of  the  court  were 
announced  the  next  day.  The  decision  disposed  of 
the  theories  that  had  been  advanced  regarding  the 
influence  of  "magnetic  rocks"  upon  the  vessel  and 
her  equipment.  The  court  found,  among  other 
things,  that  the  vessel's  compasses  were  in  good  con- 
dition and  could  not  have  been  affected  by  an  elec- 
tric current,  and  that  the  Lizard  lights  were  never 
seen  by  those  in  charge  of  the  movements  of  the 
vessel,  because  the  Mohegan  never  got  within  the 
arc  illuminated  by  them.  The  cause  of  the  vessel's 
stranding  was  declared  to  have  been  that  she  was 
steering  the  wrong  course,  west  by  north  having 
been  steered  after  passing  Eddystone  Light.  An,- 
other  important  finding  was  the  fact  that  so  few  of 
those  on  board  wera»rescued  was  due  to  the  absence 
of  light.  The  court  recommends  that  in  cases  where 
a  vessel  is  lighted  by  electricity  she  should  also  have 
accessible  oil  lamps  in  case  of  the  failure  of  the 
electricity. 

At  the  time  of  the  disaster  it  was  suggested  that  the 
magnetic  disturbances  might  have  affected  the 
needles  of  the  ship's  compasses,  but  this  claim  was 
opposed  by  the  highest  authority  in  Great  Britain, 
Prof.  Riicker,  who  personally  conducted  the  mag- 
netic survey  of  the  country  and  was  familiar  with  the 
subject.  He  pointed  out  that  the  conditions  pre- 
cluded the  possibility  of  such  action.  The  theory 
that  the  ship  had  been  '"drawn"  upon  the  rocks  as  a 
result  of  violent  magnetic  disturbances  at  the  Man- 
acles was  dismissed  as  a  sailor's  yarn. 

The  conclusion  of  the  court  of  inquiry  that  oil 
lamps  should  be  kept  in  readiness  presents  a  new 
feature  in  ship-lighting  that  must  be  met  by  electrical 
engineers.  It  would  seem  that  a  much  more  satis- 
factory provision  would  be  made  by  installing  a  few 
storage  batteries,  but  it  is  to  be  deplored  that  such  a 
need  should  be  felt.  One  of  the  chief  claims  for  the 
electric  light  has  been  its  reliability  under  all  condi- 
tions, when  the  plant  is  properlyl  installed  and  in- 
telligently operated,  and    it    will    certainly  be  with 


In  the  annual  report  of  the  Weather  Bureau  of 
the  United  States  it  is  announced  that  important 
extensions  have  been  made,  so  that  the  field  of 
operation  now  includes  all  the  West  Indies,  the 
shores  of  the  Gulf  of  Mexico  from  Galveston  to 
Campeche  Bay,  thence  around  Yucatan  and  along 
the  shores  of  the  Caribbean  Sea  Co  Trinidad.  Sta- 
tions manned  by  expert  observers  and  equipped 
with  the  most  approved  forms  of  modern  instru- 
ments have  been  established  at  Kingston,  the  local 
headquarters  of  the  service,  Santiago,  St.  Thomas. 
San  Domingo,  Barbadoes,  Trinidad,  Curacoa  and 
Baranquilla,  while  arrangements  have  been  made  for 
obtaining  observations  from  Colon,  Merida  in 
Yucatan,  and  Coatzacoalcos,  Vera  Cruz  and  Tam- 
pico  on  the  Mexican  coast.  Although  the  protec- 
tion of  the  United  States  naval  forces  during  the 
recent  Spanish  war  was  the  primary  object  in  or- 
ganizing the  new  service,  the  step  has  proven  a  wise 
one  on  account  of  the  strengthening  of  the  siorm- 
warning  system  of  the  Gulf  and  South  Atlantic 
coasts.  American  shipping  interests  have  already 
profited  by  the  service. 

Another  important  feature  of  the  work  of  the 
weather  bureau  during  the  year  was  the  development 
of  the  system  of  kite  observations.  Prof.  Moore 
says  it  is  too  early  to  determine  the  utility  of  this 
line  of  investigation,  but  the  bureau  is  getting  val- 
uable experience.  Sixteen  stations  had  been  fully 
equipped  by  the  first  week  in  June,  and  278  actual 
ascensions,  in  all  of  which  the  elevation  attained  ex- 
ceeded r.ooo  feet,  were  made  during  the  remainder  of 
the  month.  Among  the  many  natural  obstacles  in 
the  way  of  successful  kite  flying,  the  destruction  of 
kite  wire  by  electric  discharges  in  the  neighborhood 
of  an  area  of  thunderstorms  gave  some  trouble. 
Interesting  statistics  have  been  collected  under  the 
supervision  of  the  bureau  bearing  upon  the  damages 
done  by  lightning,  especially    in    farming  districts. 


We  are  near  the  end  of  a  century  of  marvels,  and 
the  closing  years  bid  fair  to  surpass  the  previous 
ones  in  electrical  discoveries.  Moore  and  Tesla  in 
the  East  are  reaching  toward  the  great  unfathomable 
beyond,  to  produce  light  without  heat  or  danger; 
Marconi  and  his  disciples  are  aiming  to  give  the 
world  a  system  of  telegraphy  without  poles  and 
wires  and  increase  the  value  of  Western  Union  by 
cutting  down  expenses.  But  not  in  the  eastern 
states  nor  in  Europe  does  the  great  electrical  nec- 
romancer reside.  Kansas  claims  the  discoverer  of 
the  electric  concentrator,  by  which  electric  lighting 
will  soon  become  cheaper  than  lard  oil  and  as  harm- 
less. Here  is  what  the  solon  says,  and  it  is  only  to 
be  regretted  that  he  fails  to  inform  his  prospective 
much-to-be-pleased  patrons  whether  the  concen- 
Irated  electricity  is  produced  in  the  crystalline  form 
or  is  boiled  down  to  a  thick  syrup  only: 

The  electricity  is  generated  by  an  Electric  Con- 
centrator. It  has  an  armature  3  inches  in  diameter 
and  15  inches  long.  This  Armature  has  a  speed  of 
one  revolution  per  hour.  The  power  of  the  Con- 
centrator No.  3,  4,  and  5  consists  of  a  holder  made 
of  Galvanized  Iron  and  resembles  a  half  bushel  in 
this  is  placed  150  pounds  of  earth  or  dirt.  [The 
choice  is  presumably  with  the  purchaser.]  The 
simpHcity  of  the  machine  allows  but  very  little 
repairs  and  many  years  of  good  service  can  be  ob- 
tained from  it. 

It  requires  but  very  little  attention  and  your  light 
can  be  obtained  at  any  hour  of  the  night.  All  that 
is  necessary  is  to  turn  the  switch  and  you  get  the 
light,  neat  and  clean  free  from  all  odors,  it  won't 
blow  out  when  you  raise  a  window  to  get  a  breeze. 

Those  who  desire  to  be  up  to  date  in  Electric 
lighting  can  purchase  our  improved  Electrical  Con- 
centrator at  a  very  low  cost  which  they  will  be  well 
pleased  with  their  purchase. 

Electricity  produced  by  the  natural  gravitation  of 
the  Earth. 

It  is  the  result  of  application  and  research  by  which 
he  has  succeeded  in  performing  that  to  which  has 
been  given  without  result  the  energy  of  many  great 
minds. 

It  is  pronounced  by  scientists  and  experts  as  a 
superior  article.   [The  concentrator  or  its  electricity?] 

After  the  foregoing  verbatim  extracts  from  the  cir- 
cular, who  can  contend  that  grammar  and  punctua- 
tion, the  "basting  and  seasoning  of  composition." 
are  a  hamper  to  true  genius. 
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Losses    in    Transmission    by  Belts  and 
Shafts. 

It  is  now  generally  appreciated  that  the  loss  in 
transmitting  power  from  the  point  of  generation  to 
the  point  of  application  is  very  great,  and  that  it 
often  costs  as  much  to  get  power  to  the  tool  as  it 
does  to  utilize  it  at  the  machine.  Additional  figures 
upon  this  question,  however,  are  always  we'.comt,', 
and  some  interesting  data  upon  the  power  consumed 
by  shafting  and  belting  are  found  in  the  paper  upon 
the  Midland  Railway  electric  plant,  recently  pre- 
sented before  the  Institution  of  Mechanical  Engi- 
neers by  Mr.  W.  E.  Langdon,  and  abstracted  in  the 
Engineering   Magazine. 

The  main  shaft  is  driven  by  belting  from  an  El- 
well-Farker  motor,  erected  some  years  since.  To 
drive  the  main  shaft  alone,  quite  free  from  belting, 
required  an  expenditure  of  272  watts  (0.36  horse 
power,  the  shaft  being  98  feet  long,  two  inches  diam- 
eter, with  12  bearings  each  4%  inches  long.  To 
drive  it  with  ig  belts  resting  on  it,  but  free  from  the 
tools,  absorbs  518  watts  (nearly  three-fourths  horse 
power),  while  the  main  shafts,  belts  and  counter- 
shafts together  require  794  watts  (1.06  horse  power). 
The  power  required  to  drive  a  gV2  screw-cutting 
lathe  without  any  cut,  while  all  the  pther  machines 
and  belts  were  at  rest,  clear  of  the  shafting,  required 
381  watts,  while  the  power  absorbed  when  the  tool 
was  turning  down  a  bar  of  gun-metal  at  the  rate  of 
I.I  ounce  per  minute  was  only  545  watts,  or  at  the 
rate  of  495  watts  per  ounce  per  minute;  or,  in  other 
words,  the  lathe  running  light  consumed  381  watts, 
and  the  work  done   164  watts. 

By  gearing  an  electric  motor  of  low  efficiency  di- 
rect to  the  same  lathe,  and  setting  it  to  precisely  the 
same  description  of  work,  the  power  consumed  was 
at  the  rate  of  214  watts  per  ounce  per  minute.  In 
each  case  the  greatest  care  was  taken  to  insure 
equality  in  the  cutting  power,  shape  and  cut  of  the. 
tool,  and  one  cut  only  was  made. 

Comparative  tests  were  made  for  one,  two  and 
three  cuts  effected  by  the  same  lathe  when  driven 
from  shafting,  and  when  driven  by  a  small  motor, 
both  being  geared  down  to  the  same  speed  of  lathe. 

The  advantage  due  to  direct  driving  is  clearly 
seen  in  the  following  results: 

When  driven  by  belting: 

Power    1,188   watts 

Metal  cut  9-75  ounces 

Time  occupied 2.25  mmutes 

being  an  average  of  275  watts  per  ounce  of  metal 
removed  per  minute. 

When  driven  by  motor  direct: 

Power    616  watts 

Metal  removed    9-75   ounces 

Time  occupied 2.25  minutes 

or  an  average  of  143  watts  per  ounce  per  minute, 
thus  showing  the  direct-connected  motor  to  have 
about  double  the  efficiency  of  the  belt-driving. 

"The  results  would  no  doubt  have  been  more  in- 
teresting," says  Mr.  Langdon,  "if  obtained  from 
larger  tools,  capable  of  doing  heavier  work.  Under 
such  conditions  it  is  probable  the  waste  of  power 
in  shafting  and  belting  would  not  be  so  great  in 
relation  to  the  work  done.  Still  it  is  clear  that  an 
extensive  loss  does  take  place,  and  that  this  may 
be  reduced  by  driving  each  tool  or  machine  direct 
from  an  electric  motor.  If  every  foot  of  the  shaft- 
ing and  every  machine  connected  with  it  were  con- 
stantly at  work  without  intermission  of  any  kind, 
the  ditlerence  would  not  be  so  marked;  but  this 
is  just  what  does  not  happen.  Shafting  is  extended 
down  a  long  shop,  and  scores  of  tools  are  driven 
by  it;  whether  they  are  all  at  work  or  not.  the  shaft- 
ing has  to  be  kept  running.  This  entails  a  certain 
initial  loss.  With  large  tools,  or  machines  absorb- 
ing over  one  horse  power,  there  can  be  no  question 
of  the  advantage  derived  from  driving  direct  by 
electricity."         ^^^^^^^^^___^^_ 

Lightning  and  Lightning  Arresters. 

Mr.  Alexander  J.  Wurts  of  Pittsburg  read  a  paper 
on  November  22d  before  the  electrical  sect  on  of 
the  Franklin  Institute,  on  "Lightning  and  LighLuing 
Airesters."     Mr.  Wurts  said  in  substance: 

In  earlier  days,  when  people  were  more  super- 
stitious than  now,  fires  were  lighted  and  bsUs  tolled 
to  drive  away  the  dreaded  lightning;  but  when  Ben- 
jamin Franklin  established  the  identity  between 
lightning  and  electricity,  people  were  glad  to  accept 
the  results  of  his  experiments  and  adopt  so  reason- 
able a  device  as  a  lightning  rod.  The  lightning  rod 
was  a  reasonable  device  at  that  time,  because  the 
public  mind  was  ripe  for  it,  and  Franklin  had  shown 
that  not  only  would  the  rod  prove  a  good  conductor, 
but  that  points  on  its  upper  terminals  would,  in  cer- 
tain circumstances,  prevent  the  lightning  discharge. 
But  now,  after  100  years'  experience,  and  with  statis- 
tics before  us,  this  means  of  protection  has  lost  much 
in  popularity.  Aside  from  public  buildings  and 
houses  of  the  less  intelligent  class  of  people,  the 
rod  is  rarely  seen.  Statistics  show  that  in  nine  years 
ended  in  1893,  in  the  United  States,  there  were  4.175 
fires,  with  a  loss  of  $14,000,000.  During  10  years 
ended  in  1893  there  were  2,679  barns,  129  churches 
and  831  dwellings  struck  by  lightning — less  than  100 
dwellings  a  year  out  of  the  millions  in  this  country. 
During  five  years  ended  in  i894there  was  amaximum 
loss  of  336  lives.  These  figures  are  certainly  not 
alarming,  but  do  not  seem  to  warrant  in  general  the 
use  of  the  lightning  rod.  The  speaker  recommended 
this  device  for  costly  and  prominent  buildings,  for 
tall  monuments,  church  spires,  brick  chimneys,  etc.. 
especially  in  rural  districts. 


Experiments  were  then  shown  to  illustrate  how 
the  lightning  stroke  gathered  into  a  bolt.  It  was 
also  shown  that  the  kind  of  metal  of  which  the  rod 
is  constructed  is  of  small  importance.  Globular 
lightning  was  thought  to  be  a  fact,  and  a  letter  was 
read  from  an  eyewitness.  Some  interesting  experi- 
ments were  then  shown,  illustrating  the  damage  don-j 
to  electrical  apparatus  during  the  thunderstorms. 
Various  devices  were  arranged  on  the  experimental 
table  which  had  been  designed  for  the  protection  of 
dynamos  and  motors. 

In  conclusion,  Mr.  Wurts  stated  that  although 
mucic  has  been  learned  in  recent  years  about  light- 
ning and  atmospheric  electricity,  nevertheless  there 
arc  still  mysteries  to  be  solved  in  this  fascinating 
field  of  natural  science. 


Safety  of  Brooklyn  Bridge. 

An  important  document  has  been  published  by 
the  Railroad  Gazette,  which,  while  of  particular  in- 
terest to  the  people  of  Greater  New  York,  presents 
an  engineering  problem  that  cannot  fail  to  attract 
universal  attention.  In  that  communication  Wash- 
ington A.  Roebling,  the  builder  of  the  New  York 
and  Brooklyn  bridge,  declares  that  the  bridge  is 
overloaded,  and  plainly  intimates  that  the  blame 
for  tliis  state  of  things  rests  upon  the  municipal  au- 
thorities havmg  charge  of  the  structure.  Mr. 
Roebling  says: 

"About  fourteen  years  were  consumed  in  the  con- 
struction of  the  East  River  bridge.  At  the  begin- 
ning neither  elevated  roads  run  by  locomotives  nor 
electric  roads  were  thought  of.  When  the  bridge 
was  half  finished  the  elevated  road  demanded  the 
right  of  way,  and  shortly  after  its  completion  the 
electric  road  also  pressed  for  recognition. 

"In  1880  some  of  the  bridge  trustees,  notably 
W.  C.  Kingsley,  insisted  that  I  should  adapt  the 
bridge  for  the  passage  of  elevated  locomotive  trains, 
to  take  the  place  ultimately  of  cable-propelled 
trains.  I  yielded  with  reluctance  and  against  my 
better  judgment.  It  implied  directly  a  greater  load 
on  the  cables  and  indirectly  a  still  greater  load,  be- 
cause the  heavier  load  demanded  greater  truss  power 
against  deformation.  As  a  compromise,  the  central 
trusses  were  raised,  while  the  outer  ones  were  left 
at  the  original  height;  all  of  which  is  structurally 
wrong,  leaving  the  outer  truss  liable  to  such  mmor 
accidents  as  the  recent  buckling. 

"A  further  source  of  increased  load  arose  from  the 
widening  of  the  roadways,  giving  each  a  double 
track  instead  of  a  single  track  and  useless  sidewalk. 
The  adoption  of  a  cable  grip,  whereby  two  alternat- 
ing trains  were  replaced  by  numerous  circulating 
trains,  also  added  much  to  the  moving  load.  I 
partly  provided  for  this  increase  by  using  high  cast 
steel  wire  for  the  cables.  The  margin  of  safety, 
however,   suffered  a  material  reduction. 

"But  the  crying  evil  on  the  bridge  is  that  every 
year  since  it  has  been  opened  to  traffic  there  have 
been  numerous  additions  to  the  dead  load,  small  in 
themselves,  but  large  in  the  aggregate.  They 
amount  to  fully  15  per  cent.,  if  not  more,  all  of  which 
must  be  multiplied  by  a  factor  of  tension  of  1.70. 
and  is  intensified  by  being  carried  chiefly  by  the  two 
middle  cables.  They  comprise,  for  example,  tele- 
graph cables  and  wires,  pneumatic  tubes,  double 
lines  of  rails,  fastenings,  sheaves  and  ropes,  trolley 
wires  with  extra  heavy  supporting  brackets,  heavy 
rails  for  trolley  cars,  heavier  planking,  electric  light 
stands,   etc. 

"The  cHmax  of  overloading  was  reached  when 
the  trolley  took  possession  of  the  roadways  and 
began  to  run  in  defiance  of  all  stipulation  as  regards 
weight  of  cars  or  distances  apart.  I  can  readily  be- 
lieve that  the  incident  of  a  horse  dying  on  the  track 
caused  a  blockade  of  cars,  which  increased  the  live 
load  from  two  to  even  three  times  what  it  was  fixed 
at  originally.  Similar  blockades  on  a  smaller  scale 
have  happened  before^  and  the  bottom  chords  ha^'e 
buckled  before,  and,  in  all  probability,  will  buckle 
again. 

"It  has  been  charged  that  but  for  my  acquiescence 
the  trolley  would  never  have  gained  a  foothold  on 
the  bridge.  But  where  is  the  man  who  ever  suc- 
ceeded in  presenting  a  trolley  from  going  where  i: 
wanted?  The  prospective  advantages,  both  from  a 
pecuniary  view  as  well  as  in  the  increase  of  transit 
facilities,  were  so  enormous  that  no  power,  barring 
the  actual  collapse  of  the  structure,  could  have  kept 
Ihcni  off.  I  had  thought  that  with  full  regulating 
powers  vested  in  the  bridge  authorities  we  might 
run  the  risk,  and  in  that  I  was  mistaken. 

"What  is  needed  at  present  is  a  recalculation  of  the 
loads  and  weights  of  the  bridge,  so  as  to  determine 
the  present  margin  of  safety  in  the  main  parts  of 
the  structure,  such  as  cables,  anchorages,  etc.  Ap- 
plication to  this  effect  has  been  made  to  the  proper 
authorities  by  me  without  any  satisfactory  result  as 
yet. 

"I  have  no  fear  of  the  cables.  They  still  have 
ample  strength,  and  could  pull  up  the  anchorages 
with  ease. 

"After  such  investigation  we  can  determine 
whether  it  is  advisable  to  lighten  the  structure  and 
relieve  it  of  at  least  a  small  portion  of  the  load,  which 
is  constantly  being  added  to,  even  now.  To  rein- 
force the  cables  would  be  a  difficult,  if  not  impos- 
sible,  task.     The  anchorages   can   be   reinforced." 

Under  instructions  from  Bridge  Commissioner 
John  L.  Shea,  Chief  Engineer  C.  C.  Martin  of  the 
Brooklyn  Bridge  has  prepared  an  elaborate  report 
treating  of  the  distribution  of  weight  on  the  bridge, 
the  buckhng  of  the  truss  last  summer,  the  margin  of 
safety  and  the  changed  conditions  in  the  structure 


through  the  operations  of  the  trolley  cars  and  ele- 
vated roads.  Mr.  Shea  is  reported  as  saying  that, 
while  he  had  every  confidence  in  the  opinion  of  the 
many  engineers  who  had  discussed  the  Brooklyn 
Bridge  question,  he  thought  it  best  to  call  upon  the 
regular  engineer  for  his  views.  It  is  expected  that 
the  report  will  be  submitted  at  an  early  day,  and  while 
dechning  to  outline  his  deductions,  Mr.  Martin  reit- 
erated his  previous  statements  that  the  bridge  was 
perfectly  safe  and  would  support  a  much  greater* 
strain  than  it  is  at  present  subjected  10. 


Combination  of  Elevator  Companies. 

The  combination  of  elevator  manufacturing  com- 
panies which  was  first  reported  in  the  Western 
Electrician  seems  now  to  be  effected.  The  details 
of  the  consolidation  were  worked  out  in  the  East, 
and  from  New  York  comes  the  statement  that  the 
new  corporation,  which  will  be  called  the  Otis  Ele- 
vator company,  will  represent  the  consolidation  of 
all  the  leading  companies,  the  yearly  output  of  which 
is  more  than  90  per  cent  of  the  total  yearly  produc- 
tion of  elevators.  The  capital  stock  is  to  be  $iio,ooo,- 
000,  of  which,  $4,000,000  is  non-cumulative  preferred 
and  $6,000,000  common.  The  assets  turned  over  by 
the  constituent  companies  aggregate  $1,000,000  cash, 
real  estate  valued  at  $525,000.  equipment,  machinery 
and  appliances  valued  at  more  than  $2,000,000,  and 
patent  rights  of  the  value  of  more  than  $3,000,000. 
Practically  the  whole  issue  of  the  stock  was  taken  by 
a  few  of  the  leading  bankers  of  New  York. 

William  D.  Baldwin,  treasurer  of  Otis  Bros.  & 
Co.,  has  been  the  most  active  promoter  of  the  con- 
.solidation,  and  will  probably  become  president  of 
the  new  corporation. 

Following  are  the  names  of  the  companies  which 
are  said  to  be  included  in  the  new  combination: 
V\'hittier  Machine  company  of  Boston,  Standard 
Elevator  and  Manufacturing  company  of  Chicago, 
Otis  Bros.  &  Co.  of  New  York,  Smith-Hale  Ele- 
vator company  of  Quincy.  III.;  Graves  Elevator 
company  of  New  York,  Morse-Williams  company  of 
Philadelphia,  McAdams  &  Cartwright  Elevator 
company  of  New  York,  Crane  Elevator  company 
of  Chicago,  National  Elevator  company  of  Illinois 
and  the  elevator  business  of  the  Sprague  Electric 
company. 


American    Institute  of  Electrical    Engi- 
neers. 

At  last  week's  meeting  of  the  Institute^  the  paper 
of  the  evening,  on  "The  Design  of  Transformers," 
by  F.  W.  Carter  of  London,  England,  was  read  by 
Prof.  W.  S.  Franklin  of  Lehigh  University  in  the 
absence  of  the  author.  It  was  discussed  by  Messrs. 
Franklin,  W.  B.  Jackson,  Wolcott,  Henshaw, 
Torchio  and  others. 

At  the  meeting  of  the  executive  committee  in  the 
afternoon  the  following-named  associate  members 
vvcre  elected:  Cleveland  Abbe,  Washington.  D.  C; 
John  Cassidy,  Honolulu,  Hawaii;  James  Francis 
Cosgrove,  Scranton,  Pa.;  Donald  Hume  Fry,  San 
Francisco,  Cal.;  James  Hamilton.  Boston,  Mass.; 
Bernhard  HoiTmann,  New  York,  N.  Y.;  Harry  D. 
James,  Yonkers,  N.  Y.;  S.  L.  G.  Knox,  Ampere, 
N.  J.;  Howard  Wallace  Leitch,  Brooklyn,  N.  Y.; 
R.  W.  Lohmann,  Oakland,  Cal.;  C.  Stowe  Reno, 
Cincinnati,  Ohio;  R.  H.  Sperling,  Victoria,  B.  C: 
James  Wilkinson,  Birmingham,  Ala.;  A.  Wilford 
Zahn,  St.  Paul,  Minn. 

The  following-named  associate  members  were 
transferred  to  full  membership:  Franklin  Robert 
Anson  of  Salem,  Ore.,  Sidney  Hand  Browne  of 
Baltimore,  Md.,  and  A.  E.  Brooke  of  San  Francisco. 


Snowbound  on  a  Trolley  Car. 

[From  the  Minneapolis  correspondent  of  the  Western  Electii- 
cian.) 

The  recent  blizzard  had  a  disastrous  effect  on 
the  street-car  lines  of  the  Northwest.  In  Des 
Moines,  la.,  the  service  was  entirely  suspended  dur- 
ing the  storm  and  the  morning  of  the  day  succeed- 
ing. Minneapolis  had  intermittent  service  during 
the  sLorm,  though  on  some  of  the  outside  lines  it 
was  hardly  that.  On  the  new  Como  Interurban 
line  a  car  got  stalled  in  the  afternoo'n  of  Monday, 
November  21st,  with  25  passengers,  near  the  St.  Paul 
workhouse,  and  for  22  hours  the  pas.=;engers  were 
snowbound.  Some  of  them  pushed  out  through 
the  blinding  storm  and  sought  relief  from  the  old 
Interurban,  which  still  kept  up  a  spasmodic  move- 
ment. Others  went  to  the  workhouse  and  tele- 
phoned for  carriages.  Part  of  the  passengers  sayed 
it  out,  but  were  compelled  to  make  a  raid  on  the 
workhouse  for  something  to  eat.  The  street-car 
company  sent  out  a  bus  to  rescue  the  lost,  but  it 
took  the  rescuers  several  hours  to  reach  the  place. 
On  some  of  the  other  Twin  City  lines  the  service 
Vvas  tied  up  and  remained  so  for  from  six  to  48 
hours. 


Electric  Cabs  the  Best  in  a  Storm. 

One  result  of  the  exceptionally  severe  snowstorm 
of  last  Saturday  and  Sunday  in  New  York  was  to 
demonstrate  the  superiority  of  electric  cabs.  The 
Tribune  of  that  city  says  that  the  electric  motor 
cabs  were  found  to  be  more  available  than  any  other 
form  of  transportation  during  the  heaviest  part  of 
the  s;orm,  and  they  did  a  large  busines^:^  in  the  hotel 
and  theater  district. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Clearing-out  Signals  for  Central-office 
Switchboards. 

By  H.   p.  Clausen. 

One  important  feature  in  a  central-office  equip- 
ment is  the  means  provided  for  enabling  an  imer- 
connected  pair  of  suDscnbers  to  proauce  an  efficient 
clearing  signal  after  the  completion  of  a  conversa- 
tion, ihe  means  provided  by  manufacturers  of 
telephone  apparatus  are  many,  though  as  a  rule 
they  ditter  only  m  constructive  details.  The  author 
will  therefore  confine  himself  to  a  description  only 
of  such  systems  as  have  already  served  and  proved 
their  practicability,  and  endeavor  to  present  the 
subject  01  Clearing  signals  in  an  easily  understood 
and  non-tecnnicai  manner,  which  he  beaeves  will 
be  most  acccpLaoie  to  the  managers  and  superintend- 
ents ol  tne  smaller  mdependen*.  excnange  systems. 
In  order  to  have  a  basis  it-r  consideration,  i  vt^iU 
divide  eight  ot  the  more  important  syi^tems  of  dis- 
connecting signals  in  as  many  classes,  and  give 
a  descripijon  of  each  class  in  the  order  named: 

{!.)  Irenes  cleaiuig-out  signals,  direct  drop. 

'{2.)   Series  clearing-out  signals,   relay   drop. 

(3.)  Bridged  cleanng-out  signals,  direct  drop. 

I4.)  bridged  cleanng-out  signais,  relay  drop. 

(5.;   benes  cleanng-out  signals,  amomatic. 

(O.J  benes  cleanng-out  signals,  automatic  super- 
vising indicator. 

(7.;    bridged   clearing-out   signal,   automatic. 

[a.)  Briaged  clearing-out  signal,  automatic  su- 
pervising indicator. 

The  nrst  class  of  signals  includes  all  electro-mag- 
neticaliy  operated  inaicators  having  tneir  w.re  w.na- 
ing  included  in  a  series  circuit  with  the  telphon.c 
circuit,  ihe  earliest  form  of  indicator  v^as  that  in 
which  the  subscriber's  line  drop  was  made  to  serve 
the  double  purpose  of  recording  his  desire  for  a 
communication  and  making  known  his  desire  for 
a  disconnection  after  completing  a  conversation. 
In  the  earlier  type  of  line  signals,  however,  a  seri- 
ous difhculty  presented  itselt,  namely,  the  mixing 
of  a  conversation  passing  over  a  given  circuit  with 
that  passing  over  another,  whenever  their  respective 
line  signals  happened  to  be  located  within  a  few 
inches  oi  each  other.  Moreover,  there  was  another 
interference  experienced  while  an  operator  was  re- 
quired to  serve  a  comparatively  large  number  of 
individual  lines,  which  was  due  to  the  fact  that  a 
hurried  operator,  if  he  failed  immediately  to  restore 
the  indicator  announcing  a  disconnecting  signal — 
after  testing  and  withdrawing  the  connecting  plugs 
— would  often  be  obliged  to  again  insert  his  op- 
erating plug  into  the  line-jack  corresponding  to  the 
fallen  shutter,  and  test  out  in  the  usual  manner, 
which  frequently  led  to  ringing  the  subscriber's  bell 
in  order  to  be  assured  as  to  the  caller's  needs.  This 
naturally  was  the  cause  of  much  confusion  and  loss 
of  time,  and  eventually  resulted  in  the  abolishment 
of  the  plan,  the  old  clearing  signal  in  the  larger 
central-office  equipments  giving  way  to  a  more  ef- 
fective and  easily  observed  signal  normally  m  cir- 
cuit with  the  several  pairs  of  connecting  cords. 
The  series  clearing-out  drop,  forming  a  part  of  each 
set  of  connecting  cords,  is,  of  course,  subject  to  the 
same  mixing  ettects  as  was  observed  before,  with 
the  advantage  in  favor  of  cord  circuit-clearing  sig- 
nals that  the  signal  receiver  can  be  permanently 
placed  a  sufficient  distance  apart  for  obliterating 
the  effects  of  mixing  or  cross-talk. 

The  series  clearing  signal,  relay  drop,  was  de- 
veloped in  order  to  overcome  the  necessity  for 
winding  the  clearing  signal  to  a  resistance  where 
it  would  become  a  serious  bar  to  the  passage  of 
telephone  current.  The  relay  proper,  connected  in 
series,  each  with  its  respective  cords  and  plugs, 
was  placed  at  a  distance  from  the  switchboard.  It 
consisted  of  a  comparatively  large  size  but  low- 
resistance  electromagnet,  arranged  with  a  delicately 
pivoted  armature,  to  which  a  light  platinum-pointed 
contact  spring  was  fastened,  which  was  set  in  rela- 
tion to  another  platinum  point,  so  that  the  least 
current  when  traversing  the  electromagnet  winding 
tended  to  draw  the  armature  tow^ard  the  pole-pieces, 
causing  the  platinum  point  to  make  contact.  The 
object  of  making  this  contact  was  to  close  a  local 
circuit  contaiiiing  an  auxiliary  annunciator,  which 
was  located  on  the  switchboard  in  a  position  corre- 
sponding to  its  respective  connecting  cords  and 
lelay.  Inasmuch  as  the  secondary  drops  did  not 
at  any  time  form  a  part  of  the  telephone  circuit,  it 
is  ob\ious  that  no  matter  how  close  they  might 
be  set  or  grouped,  no  cross-talk  could  be  produced. 

The  bridged  clearing-out  signal,  direct  drop,  when 
introduced,  overcame  a  difficulty  experienced  with 
clearing  signals  of-  the  series  type,  that  is,  when  only 
one  plug  of  a  given  pair  was  inserted  into  a  line- 
jack  and  inadvertently  left  there,  the  subscriber 
connected  to  the  line  would  not  be  able  to  opera'e 
either  the  line  or  clearing  signal;  in  other  words, 
it  would  result  in  an  open  circuit  at  the  central- 
office  end  of  the  line.  Such  a  condition  of  circuits 
could  not  be  produced  when  the  clearing-out  drop 
was  connected  across  both  sides  of  the  telephone 
circuit  (in  an  earth-return  system,  the  earth  as  a 
common  and  the  connecting  cords  as  the  selective 
side),  as  the  circuit  would  then  be  complete  even 
i[  only  one  plug  was  inserted  into  the  line-jack. 

The  bridged  clearing-out  signal,  relay  drop,  was 
developed  partly  to  obtain  immunity  from  cross- 
talk, but  chiefly  for  the  purpose  of  obtaining  a  more 


sensitive  clearing-out  signal,  auxiliary-secondary 
drop.  The  need  for  this  was  felt  when  a  distant 
subscriber  attempted  to  operate  the  clearing-out 
signal  at  the 'central  office,  after  having  completed 
a  conversation  with  a  previously  connected  short- 
line  subscriber.  This  ettect  was  due  to  the  fact  that 
the  telephone-bell  coils  absorbed  most  of  the  cur- 
rent generated  by  the  long-line  subscriber  while 
operating  the  magneto-generator,  and  faned  to  op- 
erate the  bridged  cleanng-out  drop. 

Series  cleanng-out  signals,  automatic,  were  de- 
signed in  order  to  relieve  the  telephone  user  of 
the  necessity  for  making  a  special  etfort  toward 
transmitting  a  clearing-out  signal  over  the  circuit 
after  completing  a  conversation.  As  a  rule,  the 
object  was  accomplished  by  having  a  common  and 
constantly  charged  wire  connected  to  every  tele- 
phone instrument,  and  in  such  a  manner  that  the 
removing  or  replacing  of  the  telephone  receiver 
caused  the  hook-switch  to  momentarily  make  con- 
nection with  the  charged  wire,  whose  opposite  pole 
of  course  was  connected  to  the  earth  or  common- 
wire  return  circuit. 

The  series  clearing-out  signal,  automatic  super- 
vising indicator,  is,  as  its  name  implies,  an  arrange- 
ment for  aiding  an  operator  in  determining  the 
condition  of  the  subscriber's  circuit,  in  case  either 
or  both  of  a  pair  of  interconnected  telephones  might 
be  still  in  use.  Briefly,  each  operator  is  provided 
with  a  double-contact  plug  connecting  in  series 
with  several  cells  of  battery  and  an  ordinary  upright 
form  of  galvanometer.  The  subscribers'  connect- 
ing cords,  instead  of  being  equipped  with  the  usual 
clearing-out  drops,  have  their  terminals  brought 
out  into  a  normally  closed  jack;  that  is,  one  jack 
for  each  set  of  interconnecting  cords.  After  con- 
necting through  a  set  of  subscribers,  the  opera. or, 
by  plugging  into  a  corresponding  jack,  may  de- 
termine the  condition  of  the  subscriber's  instru- 
ments without  cutting  in  the  operator's  equipment, 
by  noting  the  deflections  of  the  galvanometer  needle. 
Mormally  the  .galvanometer  needle  would  lie  at 
least  at  the  left  side  of  tlie  scale,  but  when  con- 
nected to  a  line  by  means  of  the  plug  and  jack  the 
battery  current  would  flow  through  the  galvanome- 
ter windings,  as  well  as  both  telephones,  and  de- 
flect the  needle.  Inasmuch  as  the  telephone  bells  are 
generally  wound  to  So  ohms  resistance  each,  the  de- 
liection  would  be  greatest  if  both  telephones  had 
their  bells  in  circuit;  if,  however,  both  telephones 
are  in  use,  each  would  probably  represent  at  least 
350  ohins  resistance;  naturally,  therefore,  the  gal- 
vanometer needle  would  not  be  deflected  nearly  as 
much  as  with  both  telephone  bells  enly  in  circuit; 
again  if  one  telephone  had  its  bells  in  circuit  and 
the  other  its  receiver  and  induction  coil,  the  gal- 
vanometer needle  would  lie  almost  midway  between 
the  smaller  and  larger  deflection. 

The  bridged  automatic  and  bridged  supervising 
indicator  are  operated  upon  the  same  general  plan 
as  those  built  for  a  series  system.  However,  the 
bridging  plan  of  connecting  is  much  preferable  to 
the  series,  chiefly  on  account  of  the  disturbances 
produced  in  the  telephonic  circuit  when  the  series 
type  of  apparatus  is  employed. 


Telephone  Situation  in  England. 

[From  the  London  Electrical  Engineer.] 

A  careful  examination  of  the  question  brings  us  to 
one  conclusion,  and  one  only,  as  satisfactory.  The 
government  should  make  up  its  mind  at  once  as  to 
the  course  of  action  it  intends  to  pursue.  The  pref- 
erable way  would  be  to  approach  the  company  with 
a  firm  offer  of  purchase  of  apparatus  as  it  stands, 
with  a  firm  offer  to  pay  the  actual  cost  expended 
on  extensions  less  depreciation  as  agreed  upon, 
such  extensions  to  be  carried  out  under  the  direc- 
tion and  according  to  the  specification  of  the  gov- 
ernment. Few  municipalities  will  enter  into  com- 
petition with  the  existing  company,  because  it  would 
mean  in  most  cases  the  loss  of  a  greater  or  less 
amount  of  money.  Their  licenses,  if  obtained, 
would  elapse  in  191 1 — that  is,  in  about  12  years.  It 
could  hardly  be  expected  that  in  face  of  keen  com- 
petition— and  the  competition  will  be  very  keen — 
the  capital  expended  would  earn  any  return  for  a  few 
years,  much  less  earn  interest,  in  addition  to  depre- 
ciation. The  government  must  either  buy  the 
installations  in  1911,  or  with  the  lapse  of  the  licenses 
telephonic  communication  stops — yes,  blankly  stops 
— or  must  erect  installations  to  compete  with  the 
company  up  to  the  date  1911,  and  supersede  the 
company's  installation  at  that  date.  Assume  that  the 
government  will  buy  and  not  compete.  The  pur- 
chase money  to  the  municipalities  will  not  include 
the  losses  incurred  by  competition;  hence  they 
have  little  inducement  to  enter  into  competition. 
for  under  the  most  favorable  conditions  they  can 
hardly  hope  to  make  sufhcient  profit  in  the  time 
to  equal  the  first  losses  and  the  annual  depreciation. 
Then  we  must  also  take  into  consideration  the 
march  of  "progress."  Automatic  or  other  central 
stations  may  be  all  the  rage  in  1911,  but  the  gov- 
ernment may  refuse  to  buy  the  present  old-fashioned 
boards.  Readers  can  work  out  these  views  at  any 
length  they  please;  they  will  hardly  come  to  any 
other  conclusion  but  this,  "that  immediate  and  ef- 
fective competition"  is  not  to  be  expected  from 
many,  If  any,  municipalities.  If  this  conclusion  is 
correct,  the  government  and  the  company  are  still 


face  to  face,  and  if  "immediate  and  effective"  com- 
petition is  to  come  at  all,  it  must  come  through 
government  action.  Let  us  assume,  then,  that  mu- 
nicipal competion  Is  generally  out  of  the  question. 
The  government  has  two  courses  open;  To  at  once 
enter  into  competition  or  to  arrange  to  buy.  If 
they  decide  to  enter  into  effective  competition,  they 
must  so  arrange  matters  that  the  telephonic  public 
does  not  suffer  in  1911,  and  it  is  a  little  difficult 
to  see  how  they  can  arrange  for  this  unless  they 
put  instruments  free  into  all  places  where  the  com- 
pany has  instruments.  Many  subscribers  might  be 
expected  to  change  over  to  government  installa  ions, 
but  we  doubt  if  the  company  would  not,  by  fighting 
hard,  succeed  in  keeping  by  far  the  greater  number. 
The  company  should  know  what  its  fate  is  to  be 
in  1911.  Under  competition  it  would  be  saddled 
with  so  much  old  material  for  the  scrap  heap,  hence 
it  would  not  feel  disposed  to  make  the  competition 
easy  for  the  incoming  powers.  All  things  consid- 
ered, we  believe  our  suggestion  of  immediate  pur- 
chase to  be  the  best  one  under  the  circumstances. 


Telephony  Abroad. 

Proposals  are  solicited  for  the  establishment  of 
a  telephone  system  in  Snanghai,  China.  The  coun- 
cil has  been  authorized  to  grant  an  exclusive  Iran- 
chise  for  such  a  system  lor  30  years.  Bids  will  be 
received  until  March  31,  1^99. 

A  curious  reform  is  mentioned  by  an  exchange 
as  having  been  carried  out  in  connection  with  the 
Vienna  telephone  service.  Experience  has  shown 
that  the  dust  clinging  to  the  dresses  of  the  telephone 
girls  when  they  arrived  at  work  found  its  way  to 
the  instruments,  and  caused  disturbances  in  the 
telephonic  service.  To  avoid  this  the  girls  will  now 
be  required  to  wear  a  uniform  during  office  hours. 
On  arrival  the  girls  are  to  remove  their  street  dresses 
and  put  on  others  provided  by  the  government. 
The  girls  are  also  compelled  to  take  off  their  boots, 
and  substitute  for  them  a  slipper-like  shoe.  It  is 
remarked  by  an  English  journal  that  at  the  late 
telephone  inquiry  in  London  the  language  some- 
times used  through  the  telephones  had  resulted  in 
more  than  one  fainting  fit.  The  operators  certainly 
have  enough  to  bear  without  placing  them  in  uni- 
forms. I   ,1    !M_!J 

A  resolution  has  been  passed  by  the  telephone 
committee  of  the  Manchester  City  Council  providing 
that  a  report  be  prepared  for  presentation  to  the 
City  Council  setting  forth  the  recent  communica- 
tions with  the  postmaster-general  and  embodying 
the  general  conclusion  that,  in  view  of  the  pro- 
posed action  of  the  government  in  this  matter  in 
the  next  parliamentary  session,  it  is  desirable  not 
10  proceed  further  conferring  powers  upon  the 
corporation  to  provide  and  work  telephones  under 
licence  from  the  i^ostofhce,  and  that  the  cha.nnan 
be  requested  at  the  next  council  meeting  to  ask 
permission  to  withdraw  the  following  item  from  the 
objects  of  the  bills:  To  confer  powers  upon  the  cor- 
poration to  provide  and  work  telephones  under  li- 
cense from  the  Postoffice,  with  all  necessary  powers 
lor  that  object,  and  that  a  similar  course  be  also 
taken  at  the  meeting  of  owners  and  ratepayers. 

The  annual  report  of  the  Queensland  Post  and 
Telegraph  Department  for  the  year  1S97-8  contains 
an  interesting  item  relating  to  telegraph  and  tele- 
phone business.  Queensland  has  commenced  the 
construction  of  trunk  lines  connecting  its  prin- 
cipal urban  telephone  exchanges,  and  the  result 
of  a  full  year's  working  upon  one  of  these 
lines  from  July,  1897,  to  June,  1898,  is  presented 
in  the  report.  The  experiment  was  between  Char- 
ters Towers  and  Townsville,  and  Its  effect  was  to 
reduce  the  revenue  from  telegrams  from  £76  to 
£52,  the  earnings  of  the  trunk  telephone  wire 
rather  more  than  compensating  for  this  loss.  Simul- 
taneously there  was  a  very  large  increase  in  the 
number  of  subscribers  to  the  exchanges  at  both  ends. 
The  exchanges,  as  well  as  the  telegraph  and  tele- 
phone lines,  belong  to  the  government,  which  con- 
sequently clears  a  satisfactory  profit  on  the  bus.ness 
as  a  whole. 

It  is  said  that  the  telephone  is  being  tried  in  rail- 
road service  in  many  European  countries.  In 
France  the  managements  of  some  of  the  railroad 
companies  contemplate  replacing  the  telegraph  by 
telephone,  even  for  the  transmission  of  important 
orders.  There  are  some  railroads  with  light  traffic 
where  the  telephone  is  already  used,  but  the  entire 
substitution  of  the  telephone  would  be  difficult.  The 
single  iron  conductors  used  for  telegraph  would 
not  be  suitable,  and  It  would  be  necessary  to  estab- 
lish special  telephone  lines  with  double  wires.  The 
Northern  railway  of  France  has  established  trial 
telephone  stations  on  the  open  road  along  some  of 
its  main  lines,  through  which  asistance  can  be  sum- 
moned from  the  stations  in  case  of  accident..  The 
large  Austrian  railroads  use  field  telephone  Instru- 
ments of  the  Gattinger  system,  which  in  a  few  min- 
utes can  be  connected  with  the  telegraph  wires  at 
any  point,  without  interrupting  the  telegraph  com- 
munication. Under  favorable  conditions  conversa- 
tion Is  possible  at  a  distance  up  to  31  miles.  In 
England  telephone  connection  between  block-signal 
stations  is  common. 
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Telephone  News  from  the  Northwest. 

[From   the    Minneapolis  correspondent  of    the    Western    Elec- 
trician J 

A  leleplione  system  is  being  constructeti  at  Pleas- 
antville,   la. 

At  Adel,  la.,  the  telephone  is  credited  with  re- 
ducing the  crowd  attending  court.  Formerly  liti- 
gants, witnesses  and  attorneys  had  to  be  on  hand 
constantly  to  make  sure  they  would  be  present 
when  their  case  was  called.  Now,  the  crowds  go 
about  their  business,  and  only  attend  court  when 
they  are  telephoned  that  their  case  is  about  to  come 
up. 

The  Central  Telephone  company  has  connected 
with  Metz,  la.  The  company  has  also  made  con- 
nections with  Newton,  la. 

A  long-distance  line  from  New  Virginia,  la.,  to 
Medford  gives  the  latter  toll  service. 

Reduced  rates  for  telephones  at  Hampton,  la., 
is  resulting  in  greatly  increased  use  of  them. 

The  Jefferson  Telephone  company  at  Jeflerson, 
la.,  has  added  some  improvements  to  its  central 
office  lately. 

The  Rock  Valley  Telephone  company  has  com- 
pleted a  line  into  Sheldon,  la. 

The  Laraoni  Telephone  company  of  Lamoni,  la., 
ran  a  temporary  wire  into  the  office  of  the  local 
paper  and  furnished  it  election  news  at  the  late 
election.  \V.  A.  Hopkins  and  Bert  Teale,  doing 
business  as  the  Lamoni  Telephone  company,  have 
dissolved  partnership,  W.  A.  Hopkins  succeeding 
to  the  management  of  the  property. 

Professor  Hocker  is  arranging  to  put  in  some  im- 
provements in  the  switchboard  of  his  telephone  ex- 

The  comptroller  of  St.  Paul  has  held  up  the  bills 
for  telephone  service  for  the  fire  department  for 
two  years,  and  the  company  is  now  advised  it  will 
have  to  sue  to  recover.  The  reason  is  that  the 
services  were  contracted  for  covering  a  period  of 
three  years,  and  the  charter  does  not  allow  a  con- 
tract to  exceed   one  year. 

The  Western  and  Central  Minnesota  Telephone 
companies  have  arranged  for  a  connection  at  Fair- 
fax, Minn.,  to  improve  the  service  on  through  busi- 
ness.- 

The  Eau  Claire  (Wis.)  Telephone  company  has 
been  awarded  the  contract  to  furnish  telephones 
for  the  county  at  the  rate  of  $24  per  annum.  The 
Bell  company  service  will  be  discontinued. 

The  Pacific  Automatic  Telephone  Exchange  com- 
pany has  been  incorporated  at  Seattle,  Wash.,  to 
put'  in  an  automatic  exchange. 

Thomas  McDonald  of  Drayton,  N.  D.,  expects 
to  construct  a  telephone  line  to  St.  Thomas,  N.  D., 
in  the  spring. 

A  heavily  charged  wire  of  the  Butte  Electric  com- 
pany came  in  contact  with  a  telephone  cable  at 
Butte,  Mont.,  recently  and  burned  out  250  instru- 
ments. It  took  the  company  nearly  10  days  to 
repair  the  damage. 

The  local  and  Midland  telephone  comp.inies  at 
Adrian.  Minn.,  are  expecting  to  connect  with  the 
Northwestern  Telephone  Exchange  company  at 
that  point. 

The  telephone  exchange  at  Red  Wing,  Minn., 
will  hereafter  put  in  instruments  on  what  is  called 
the  California  system.  It  consists  of  telephones 
that  cannot  be  called,  but  can  be  used  to  call  others. 
The  cost  is  $1  for  residence  and  $1.50  for  business 
use. 

Arrangements  have  been  made  for  the  construc- 
tion of  a  telephone  line  from  Dundas,  Minn.,  to 
Millersburg,  Lester,  Wheatland  and  Montgomery, 
with  a  branch  to  Shieldsville.  Work  will  be  begun 
at  once.        _ 

The  Northwestern  Telephone  Exchange  com- 
pany is  taking  up  the  line  through  Grand  Meadow, 
Minn.;  which  it  recently  bought  from  the  Western 
Electric  Telephone  company. 

The  Iowa  Telephone  company,  which  is  now 
operating  a  telephone  exchange  in  Creston,  la.,  is 
an  applicant  for  a  franchise  to  the  council.  J.  B. 
Harsh  and  C.  S.  Rex  also  want  a  franchise.  A 
third  request  for  a  similar  favor  comes  from  John 
Hall  and  others. 

The  new  telephone  exchange  has  been  completed 
at  Adel,  la.,  and  starts  out  with  45  instruments  in 
use. 

Over  50  subscribers  have  been  secured  at  Wau- 
pun.  Wis.,  for  a  telephone  exchange.  The  materials 
have  arrived  and  work  is  to  be  pushed  to  completion 
at  once. 

The  Lamoni  (la.)  Telephone  company  has  built 
a  line  to  Davis  City. 

Citizens  of  Janesville.  Wis.,  propose  to  estab- 
lish an  exchange  there  to  secure  lower  rates. 

The  Wisconsin  Telephone  company  recently  at- 
tempted to  set  poles  in  Marshfield^  Wis.,  first  being 
armed  with  an  injunction  to  prevent  the  city  authori- 
ties from  interfering  with  it  in  any  way.  The 
city  immediately  served  counter  injunction  papers 
forbidding  the  company  to  proceed.  In  the  mean- 
time the  company  had  set  about  eight  poles.  The 
workmen  were  ordered  to  quit.  During  the  night  the 
poles  that  had  been  set  were  cut  down.  The  city 
is  determined  to  keep  the  company  out,  unless  it 
will  agree  to  certain  terms  laid  down  when  it  sought 
an  entrance  some  time  ago. 

The  Wisconsin  Telephone  company  has  installed 
a  new  switchboard  at  its  Ashland  office.  It  is  con- 
siderably larger  than  the  old  one,  and  has  many 
improvements. 

County   Commissioner  King  is   building  a  tele- 


phone line  from  Fessenden,  N.  D.,  to  connect  with 
F.mrick,  Cathay,  Sykeston,  Carrington,  New  Rock- 
iurd  and  other  towns. 

The  Dakota  Central  Telephone  Exchange  com- 
pany will  build  a  line  to  South  Shore,  S.  D. 

The  recent  blizzard  in  Minnesota  affected, the 
telephone  systems  in  St.  Paul  and  Minneapolis 
somewhat,  but  the  damage  was  slight  and  was  eas- 
ily and  quickly  repaired.  The  long-distance  lines 
did   not  suffer. 

The  long-distance  telephone  has  reached  James- 
town, N.  D.,  and  that  city  now  has  connection  with 
Grand  Forks. 

The  telephone  line  at  Clark,  S.  D.,  will  be  ex- 
tended from  Willow  Lakes  to  Bryant,  S.  D.,  at 
once. 

Long-distance  connection  has  been  completed  to 
Howard,  S.  D.,  over  the  lines  of  the  Dakota  Cen- 
tral Telephone  company. 

The  Farmers'  Co-operative  Telephone  company 
has  completed  its  line  between  Boone,  la.,  and 
Mackey. 

A  daughter  of  Mrs.  Margaret  Burke  of  Des 
Moines,  la.,  chief  operator  of  the  Iowa  Telephone 
company  in  that  city,  was  married  recently  to  E.  J. 
Moran. 

A  telephone  was  utilized  in  Keokuk,  la.,  recently 
to  carry  the  sermon  of  Rev.  Dr.  Newcomb  to  the 
hearing  of  Mrs.  H.  C.  Sinton.  who  was  confined 
to  her  bed.  A  desk  telephone  was  placed  on  the 
pulpit  and  concealed  in  a  bouquet  of  flowers.  Mrs. 
Sinton  heard  every  word  of  the  discourse,  as  well 
as  the  singing.  The  .speaker  took  no  special  pains 
to  talk  into  the  receiver. 


London  Telephone  Service. 

The  discussion  of  the  telephone  service  furnished 
bj'  the  National  Telephone  company  in  London  has 
provoked  the  following  statement  from  W.  E.  L. 
Gaine,  the  general  manager  of  the  company: 

''It  is  charged  against  the  company  that  its  serv- 
ice in  London  is  inefficient  and  inadequate.  My 
reply  is  that  to  whatever  extent  it  may  be  so  at  this 
moment  is  entirely  the  fault  of  the  London  County 
Council.  In  May,  1896,  the  company  applied  to  the 
County  Council  for  the  consent  of  that  body,  as 
required  by  the  telegraph  act,  1892,  to  enable  the 
company  to  place  its  wires  underground — the  only 
solution  of  the  serious  difficulties  which  otherwise 
beset  the  company  from  the  use  of  overhead  wires. 
Prolonged  negotiations  followed,  and,  finally,  terms 
were  agreed  and  embodied  in  a  series  of  resolutions 
passed  by  the  County  Council  on  June  i,  1897. 
Nothing  further  remained  to  be  done  but  to  prepare 
and  execute  a  formal  agreement  to  give  effect  to 
the  bargain.  These  negotiations,  it  will  be  seen, 
occupied  rather  more  than  a  year.  It  took  the 
County  Council  nearly  seven  more  months  to  pre- 
pare the  draft  of  the  formal  agreement,  and  this 
document  was  submitted  to  the  company  for  con- 
sideration on  January  29,  1898.  It  was  then  found  that 
two  additional  conditions  not  forming  part  of  the 
b'argain  had  been  inserted.  These  conditions  were — 
(1)  That  the  company  should  make  a  wayleave  pay- 
ment to  the  County  Council,  which  would  impose 
a  burden  upon  the  company  amounting  to  several 
thousand  pounds  per  annum,  and  (2)  that  the  com- 
pany should  reduce  its  tariffs  to  an  arbitrary  scale 
as  fixed  by  the  County  Council,  which  would  in- 
volve the  company  in  an  immediate  loss  of  revenue 
of  upward  of  £40,000  per  annum.  The  company  con- 
sidered that  the  importation  of  these  conditions 
after  more  than  12  months  had  been  spent  in  con- 
cluding the  bargain  was  not  in  accord  with  good 
faith.  The  company  replied  that,  as  it  had  agreed 
to  make  wayleave  payments  to  a  large  number  of 
provincial  cities  ami  towns,  it  was  willing  to  do  so 
in  the  case  of  London,  but  pointed  out  that,  dif- 
fering from  the  provincial  cities,  the  County  Council 
was  not  the  road  authority,  and  that  it  could  only 
do  so  if  the  County  Council  indemnified  the  com-  ^ 
pany  against  any  claims  which  might  be  made  by  * 
the  road  authorities  in  the  metropolis,  and,  as  re- 
gards tariffs,  it  respectfully  declined  to  discuss  the 
impossible  proposition  submitted  to  it,  but  offered 
to  agree  to  ii.x  the  company's  present  tariffs  as  the 
maximum  charges  to  be  made,  and  to  come  under 
an  obligation  to  supply  all  intending  users  equa'lv 
and  without  undue  preference.  On  May  19.  1808. 
the  County  Council  broke  off  the  negotiations.  The 
position  may.  therefore,  be  summed  u])  as  follows: 
Twelve  months  occupied  in  negotiations,  finally  re- 
sulting in  a  bargain  being  arrived  at;  further  12 
months  occupied  in  preparing  a  formal  document 
to  give  effect  to  the  bargain,  finally  resulting  in  the 
County  Council  withdrawing  from  it. 

"On  the  .-^d  inst.  there  were  992  people  in  London 
waiting  to  be  joined  up  to  the  comoany's  system, 
.^s  regards  the  bulk  of  these,  they  will  have  to  wa't 
an  indefinite  time,  on  account  of  the  difficulties  in 
the  way  of  the  company  in  physically  connecting 
their  premises  with  its  exchanges,  owing  to  the  want 
of  facilities  which  it  is  in  the  power  of  the  County 
Council  to  give. 

"Whether  it  is  or  is  not  desirable,  to  import  com- 
petition into  such  a  service  as  that  of  the  telephone 
appears  to  the  company  to  afford  no  reason  why  the 
companv  should  be  denied  facilities  for  doing  its 
work.  Even  if  comoetition  is  set  up,  it  must,  in 
the  nature  of  the  case,  take  years  before  it  can  m^et 
fullv^  public  requirements,  and  in  the  meantime  the 
public  suffers  and  blames  the  company  for  not  doing 
the  impossible, 


"I  see  that  it  was  stated  in  the  course  of  the  debate 
that  the  highways  committee  is  prepared  to  rec- 
ommend the  requisite  facilities  being  given  to  the 
cornpany,  if  the  company  will  concede  to  London 
similar  terms  as  to  tariffs  and  v;ayleave  payments 
as  the  company  has  given  to  Manchester,  Liverpool 
and  other  towns.  The  position  of  London  is  not 
comparable  with  that  of  any  other  town.  It  covers 
an  area  of  634  square  miles.  The  working  cost  of 
a  telephone  system  throughout  this  great  area  is 
nearly  double  what  it  is  anywhere  else,  and  the 
tariffs  must  therefore  be  proportionately  higher. 
At  the  same  time  I  may  add  that  the  company  is 
considering  whether  it  cannot  meet  the  require- 
ments of  small  users  and  those  requiring  a  more 
limited,  service. 

"It  is  the  intention  of  the  company  to  invite  the 
County  Council  to  reopen  negotiations,  and  it  will 
not  be  the  fault  of  the  company  if  a  proper  arrange- 
ment is  not  come  to.  Let  me  give  one  instance  of 
the  treatment  to  which  the  company  is  subjected: 
When  the  bargain  was  concluded  with  the  County 
Council  on  June  i,  1897,  the  company  was. allowed 
to  go  on  with  certain  portions  of  underground  work 
which  were  very  urgently  needed.  Among  the 
works  authorized  is  a  system  of  pipes  for  upward 
of  6,000  miles  of  wires,  which  the  company  has  laid 
down  in  the  districts  governed  by  the  Holborn 
Board  of  Works  and  the  vestry  of  St.  Giles,  all 
centering  upon  a  large  exchange  01  the  company 
skuate  at  the  corner  of  Holborn  viaduct  and  St. 
Andrew  street.  These  pipes  are  stopped  close  to 
the  northwest  corner  of  Holborn  viaduct,  and  for 
months  they  have  been  lying  idle,  and.  so  far  as  can 
be  seen,  are  likely  to  remain  so,  because  the  com- 
pany cannot  obtain  from  the  local  authority  the 
permission  to  carry  them  across  one  road  and  into 
the  exchange.  In  conclusion,  I  have  only  to  say 
that  it  is  not  reasonable  to  blame  the  company  for 
the  deficiencies  of  its  service  if  proper  facilities  are 
refused,  and  every  impediment  and  difficulty  placed 
in  its  way." 


Extensions  and  Improvements. 

W.  H.  Alley  has  been  granted  a  franchise  for  a 
telephone  system  at  Clinton,  Mo.,  and  he  proposes  to 
install  a  plant- of  300  instruments.  He  has  not  yet 
liurchased  his  equipment. 

Messrs.  Seufert  and  Condon  will  put  in  a  telephone 
line  to  Prineville  and  immediate  points,  instead  of 
the  Oregon  Telephone  and  Telegraph  company, 
which  contemplated  a  similar  enterprise. 

From  Maine  to  Texas  by  telephone  will  soon  be 
an  accomplished  fact  over  the  longest  line  in  the 
world.  About  10  days  ago  the  last  wire  was  s'rung 
by  which  Austin  was  placed  in  telephonic  .connection 
with  Bar  Harbor.  The  line  is  said  to  cover  a  dis- 
tance of  2,600  miles,  and  will  be  open  to  the  public 
December  1st. 

The  New  Rochelle  and  West  Chester  Telephone 
company  was  incorporated  at  Albany,  November 
2.^d,  with  a  capital  of  $150,000,  to  maintain  lines  of 
telegraph  and  telephone  in  New  Rochelle,  and  thence 
to  Mamaroneck,  Bridgeport.  New  Haven.  Boston, 
Providence,  White  Plains,  Yonkers,  Albany,  Buf- 
falo, Ogdensburg,  Rouse's  Point  and  other  cities, 
villages  and  towns  in  New  York,  Connecticut,  Mas- 
sachusetts and  Rhode  Island.  The  directors  are 
George  W.  Sutton  and  Joseph  Claudet  of  New 
Rochelle,  Heinrich  Meyer  of  New  York  city,  John 
H.  Scofield  and  David  G.  Whiting  of  Grand  View, 
and  Horace  A.  Conner  and  Frederick  R.  Kellogg 
of  Brooklyn. 

The  Automatic  Telephone  company  of  New  Bed- 
ford has  been  organized  under  the  laws  of  Massa- 
chusetts, with  a  capital  stock  placed  at  $100000  and 
the  par  value  of  shares  $50.  The  incorporators  in- 
clude about  30  prominent  men  of  New  Bedford, 
Mass.,  who  have  elected  the  following-named  offi- 
cers: President,  John  W.  MaconjDer,  who  is  presi- 
dent of  the  New  Bedford  Safe  Deposit  company; 
vice-president,  F.  T.  Akin  of  F.  T.  .^kin  &  Co.; 
treasurer,  Frederick  Taber.  vice-president  of  the  de- 
posit company;  clerk.  Arthur  E.  Perry  of  Knowlton 
&  Perry;  directors,  the  foregoing  officials  and  B.  F. 
Brownell,  Lot  B.  Bates,  Frank  R.  Kirby,  Joseph 
Poisson  and  J.  L.  Gillingham.  The  company  will 
commence  the  construction  soon  of  a  first-class  un- 
derground telephone  system,  vj'i^h  private  metallic 
circuits  for  each  subscriber,  and  long-distance  in- 
struments, as  soon  as  500  subscribers  have  been  se- 
cured. 

During  the  last  year  or  two  great  improvements 
have  been  made  in  apparatus  for  central  telephone- 
e.xchange  offices.  The  Newark  Telephone  company 
of  New'ark,  N.  J.,  has  just  installed  a  new  central- 
office  equipment  that  is  pronounced  by  experts  to 
possess  new  features  of  value.  It  does  its  work  so 
rapidly  that  a  great  deal  of,  time  and  money  is  saved, 
requiring  fewer  operators  and  at  the  same  time 
giving  better  service.  The  Newark  Telephone  com- 
pany is  an  opposition  company,  and,  it  is  said,  the 
success  of  its  exchange  equipment  amazed  the  of- 
ficials of  the  Bell  companv.  This  exrhana-e  is  con- 
nected directly  with  2,100  local  subscribers,  and  a'so 
has  connections  with  sub-stations,  giving  it  a  total 
of  over  .^.100  connections.  As  the  rentals  charffed 
bv  the  Newark  Telenhone  company  are  much  less 
than  those  charged  by  the  Bell  company,  the  citi- 
zens ofNewark  are  to  be  congratulated  on  securing 
cheaper  and  better   service. 


3i8 

Cling-surface  for  Belts. 

Almost  the  entire  amount  of  steam  and  water 
power  developed  is  transmitted  by  belting.  One- 
third,  at  least,  of  the  power  is  lost  in  its  transmission. 
This' loss  amounts  to  many  millions  annually.  It 
is  tremendous,  and  anything  likely  to  cut  it  down 
must  be  of  interest. 

Leather  constitutes  two-thn-ds  of  the  beltmg  ma- 
terial. It  is  composed  of  mterlacing  fibers,  and 
they  are  commonly  dry.  As  the  belt  in  use  bends 
over  the  puUev,  these  fibers  are  constantly  rubbing 
together;  the  friction  so  produced  afier  a  time  wears 
out  some  of  the  fibers,  the  leather  is  weakened  in 
spots  and  the  belt  cracks.  A  creaking  boot-sole 
gives  evidence  of  this.  Again,  the  belt  is  stiff  and 
hard,  and  as  it  does  not  conform  to  the  pulley  face 
it  slips,  its  working  surface  becomes  polished,  and 
it  slips  more;  then  it  is  taken  up,  and,  to  save  time, 
it  is  taken  up  as  short  as  possible.  This  increases 
the  strain  on  the  belt,  the  friction  on  the  bearings, 
and  also  wears  the  metal;  this  again  increases  fric- 
tion, and  so  it  goes,  over  and  over  again. 

This  holds  good  in  a  measure  with  a  cotton  belt. 
In  a  rope  drive  the  friction  is  between  the  strands, 
augmented  by  the  fact  that  they  are  hard  twisted. 

A  good  rubber  belt  ought  to  cling,  but  the  pres- 
ent experience  is,  however,  that  it  clings  for  a 
short  time  only,  then  the  belt  lakes  on  a  gloss,  and 
one  begins  to  look  about  for  something  to  make 
it   pull. 

The  stitched  and  painted  cotton  belts  are  good 
drivers  for  a  time,  but  soon — too  soon — they  also 
take  on  a  polish  and  slip. 

Repeated  tests  have  proven  that  the  belt  that  will 
transmit  the  most  power  is  one  made  of  "patent 
leather.*'  The  reasons  are  obvious.  Such  leather 
is  thin  and  soft,  and  conforms  to  the  pulley:  the 
surface  is  perfectly  smooth  and  dry;  no  dust  adheres 
to  it;  consequently  it  lies  fiat,  with  no  air  between 
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no  dressing  on  it  for  two  months  previous  to  the 
taking  of  the  photograph, 

When  a  belt  is  full  it  can  hold  no  more.  So  only 
enough  is  necessary  thereafter  to  keep  the  surface 
from  getting  dry. 

Cotton  belts  and  rope  drives  are  treated  in  the 
same  manner.  As  this  inner  treatment  is  not  nec- 
essary with  a  rubber  belt,  the  Cling-surface  must 
be  laid  on  thinly,  and  not  so  often  applied. 

The  Cling-surface  Manufacturing  company,  Buf- 
falo. N.  Y.,  after  numerous  experiments,  although 
perfectly  satisfied  with  the  material,  placed  it  in 
the  hands  of  some  50  manufacturers  for  trial,  to  be 
applied  to  all  kinds  of  belts,  under  all  sorts  of  con- 
ditions, for  a  period  of  about  12  months  before  it 
was  put  on  the  market.  The  company  states  that 
the  unanimous  verdict  was:  "It  is  the  best  belt  dress- 
ing we  have  ever  used."  Consequentlv  the  com- 
pany guarantees  that  every  pound  of  Cling-surface 
will  give  the  purchaser  complete  satisfaction. 


CLING-SURFACE  FOR  BEL'J  s, 

it  and  the  pulley  face.  It  does  not  adhere  to  the 
pulley;  and,  lastly,  the  patent-leather  surface  is  cling- 
ing. It  clings  to  the  face  of  the  pulley  without 
sticking.  A  belt  of  this  kind  is,  of  course,  not  prac- 
tical.    It  is  too  delicate. 

With  this  picture  before  him  the  inventor  of 
Cling-surface  gathered  together  from  as  many  prac- 
tical sources  as  possible,  and  built  up,  after  cons  d- 
erable  laboratory  work,  a  material  that  will  produce 
and  retain  this  patent-leather  effect,  and  more,  on 
a  new  or  an  old  leather  belt,  on  cotton,  on  rope 
or  on  a  rubber  belt. 

With  leather,  cotton  or  rope  it  is  likewise  neces- 
sary to  protect  and  lengthen  the  life  of  the  fibers, 
threads  or  strands    of  which  they  are  composed. 

When  Cling-surface  is  applied  to,  for  instance,  a 
leather  belt  (this  being  the  most  difficult  to  protect 
and  keep  in  order)  it  is  melted,  and  a  very  thin 
coating  is  laid  on  with  a  brush  every  day  or  two 
until  the  belt  is  full. 

Then  the  fibrous  leather  has  become  filled  with  a 
neutral  h3-dro-carbon  that  will  not  oxidize  like  a 
grease,  nor  evaporate  like  an  oil;  consequently,  it 
will  remain  in  the  belt,  surrounding  the  fibers, 
lubricating  them,  the  same  as  if  they  were  resting 
in  an  oil  bearing.  Such  a  belt  cannot  crack,  and  it 
is  said  that  it  will  last  a  lifetime. 

It  is  as  soft  almost  as  a  piece  of  cloth,  and  yet  it 
will  not  stretch;  the  soft,  spon.sy  portions  of  the  belt 
are  filled  and  become  solid  and  firm,  yet  flexible. 
It  is  absolutely  waterproof.  Immerse  a  piece  in 
water  for  two  years  and  it  will  not  become  hard. 
It  is  oil-proof,  for  if  an  oilv  belt  is  treated  on  the 
inner  side  with  it  the  oil  will  be  driven  out  and  can 
be  wiped  ofif,  while  the  Cling-surface  will  take  its 
place. 

While  this  transformation  is  taking  olace  in  the 
belt,  a  clinging  surface  is  being  oroduced  on  its 
surface,  as  much  like  the  patent-leather  surface  as  it 
13  possible  to  produce  and  retain  on  an  oily  back- 
ground. 

This  surface  is  smooth  and  even.  It  is  ne'ther 
sticky  nor  sniearv.  and  vet  it  is  very  cl'nging.  so 
much  so  that  slioping  is  iniPO^s^ble  with  such  a 
belt,  and  it  can  run  so  exceed'nelv  slack  that,  as 
the  assistant  sunerintendent  of  the  Erie  railway  drv- 
dnck  savs:  "We  beh'eve  we  have  saved  the  cost 
of  taking  up  ^"O  belts  in  the  past  two  and  a  half 
years."  The  illustration  herewith  presented  ilHiS7 
trates  one  of  the  company's  belts    which   had  had 


220-volt  Enclosed  Arc  Lamp. 

A  perfected  form  of  carbon-feed  arc  lamp  for  di- 
rect connection  across  220-volt  mains  is  being 
placed  on  the  market  by  the  General  Electric  com- 
pany. It  operates  with  120  volts  at  the  arc,  takes 
a  normal  current  of  2.5  amperes  and,  with  one 
trimming,  has  a  life  of  from  130  to  150  hours,  re- 
quiring no  attention  during  that  time.  The  car- 
bons are  so  proportioned  that  the  upper  carbon 
at  the  end  of  any  run  of  130  or  150  hours  may  be 
placed  in  the  lower  carbon  holder  for  the  next  run. 
The  light  is  of  less  volume  and  more  violet  in  color 
than  standard  iio-volt  lamps,  but  the  advantages 
of  a  220-volt  lamp  capable  of  independent  operation 
sometimes  compensate  for  the  diminution  of  light 
as  compared  with  five-ampere  power  circuit  lamp  for 
use  two  in  series  across  220-volt  mains.  A  variable 
resistance  at  the  top  of  the  mechanism  allows  the 
use  of  the  lamp  on  circuits  of  from  210  to  250  volts, 
ind  disconnection  from  the  circuit  is  effected  by 
3  quick-break  switch  applied  to  each  lamp. 

The  220-volt  lamp  is  weatherproof  and  may  be 
Msed  without  a  hood.  It  is  especially  suitable  for 
lighting  vestibules,  doorways,  window  fronts,  etc. 
fl  may  be  used  with  the  closed  outside  globe,  as 
shown  in  the  illustration,  or  with  the  single  .globe 
and  flared  reflector.  The  casings  are  of  several 
designs,  the  standard  weatherproof  casing  being 
finished  in  black  enamel. 


A   Central-Station    Expedient    in   Mont- 
pelier. 

Electrical  men  will  appreciate  a  recfnt  exploit  of 
the  "boys"  in  a  Montpelier  (Vt.)  central  station. 
There  are  two  electric-lighting  companies  in  tha^ 
city,  and  competition  is  very  sharp.  The  new  com- 
pany has  three  150-kilowatt  alternators  driven  by 
water  power.  The  old  company  has  two  lOO-kilowatt 
alternators  of  modern  construction,  six  arc  dyna- 
mos and  a  job  lot  of  old  machines  that  cost  a  large 
sum  a  few  years  ago.  but  are  not  salable  to-day.  ^  In 
this  lot  are  three  Thomson-Houston  self-exciting 
alternators  and  a  soo-light  Heisler  dynamo.  These 
four  machines  had, been  moved  out  to  make  room 
for  tlie  new  alternators,  but  the  old  switchboard 
and  station  instruments  are  still  in  place,  the  circuits 
being  connected  to  the  new  machines.  Two  engines 
and  five  waterwheels.  by  the  medium  of  a  jack- 
shaft  and  belts,  supply  power  for  the  street  and  in- 
terior lighting. 

This  was  the  situation  in  the  old  plant  the  day 
before  the  Legislature  assembled  for  its  biennial  ses- 
sion of  1S98.  The  men  had  been  working  night  and 
day  for  two  weeks,  getting  ready  for  the  increased 
business,  which  included  the  lighting  of  the  capitol 
buildings.  The  material  had  been  late  in  arriving, 
so  that,  at  the  last  minute,  a  circuit  was  connected 
to  one  of  the  alternators  without  being  protected 
by  circuit  breakers,  but  fuses  were  substituted  and 
everything  connected  for  a  trial  run;  the  next  night 
business  would  cornnience  in  earnest.  Everything 
went  well,  and  a  tiredjot  of  men  congratulated  each 
other.  But  about  nine  o'clock  a  wire  fell  across  the 
new  line,  and  the  resulting  short-circuit  failed  to 
blow  the  fuses,  but  did  wreck  the  arm.ature.  so  that 
it  could  not  be  repaired  without  sending  it  to  the 
factory. 

The  three  small  alternators,  together,  had  a  suffi- 
cient capacity  for  the  load  of  the  disabled  machine 
but  there  was  room  to  belt  up  only  one  of  them,  and 
each  of  the  four  circuits  had  a  heavier  load  than  any 
one  of  the  machines  could  handle.  "A  hastv  calculation 
showed  that  by  running  about  two  miles  of  wire 
another  circuit  could  be  formed  and  the  load  divided 
un  so  that  the  small  machines  cnuld  carry  it.  provide-i 
thev  could  be  behed.  ud.  The  manager  was  well 
acquainted  with  the  I..  P.  and  D.  system  of  belt 
transmission,  and  he  found  room  for  one  dynamo 
between  an  engine  and  the  jack-sliaft;  then,  by  mov- 
ing an  arc  dynamo,  and  making  the  belt  a  few  feet 
longer,  there  was  just  room  to  squeeze  in  the  third 
machine.  A  trip  to  the  L.  P.  and  D.  shops  showed 
that  that  comoany  had  transmitters  and  split  pulleys 
on  hand  of  the  size  required. 

The  foreman  reported  several  miles  of  wire  not 
in  use.  that  had  formerly  carried  the  Heisler  current, 
but  which  had  not  been  taken  down,  and  said  that 
he  could  take  this  wire  down,  string  it  on  the  poles 
of  the  proposed  line  and  make  the  necessary  con- 
nections ready  to  start  up  the  next  night. 

The  engineer  said  that  he  could  move  the  machin- 
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ery,  set  up  and  belt  the  transmitters  and  have  his  part 
ready;  and  the  manager  was  to  try  his  hand  at  wir- 
ing the  machines  to  the  old  switchboard. 

About  4:30  p.  m.  the  next  day  all  the  circuits  were 
started  up,  not  a  customer  being  left  out,  the  capitol 
was  lighted  from  dome  to  basement,  and  the  govern- 
or's reception,  the  event  of  the  session,  was  a  grand 
success. 

This  interesting  performance  was  possible  because 
the  employes  were  self-reliant  and  had  faith  in  "a 
long  pull,  a  strong  pull  and  a  pull  altogether,"  and 
also  by  the  use  of  the  L.  P.  and  D.  system,  which 
makes  it  possible  to  run  the  driven  and  driving  pul- 
leys close  together,  utilizing  space  that  would  not 
be  available  with  any  other  method  of  driving. 

In  belting  up  the  machines  no  lacings  were  used, 
but  all  belts  were  made  endless,  as  the  engineer  is 
supplied  with  a  kit  of  belting  tools,  and  many  a  dol- 
lar is  saved  by  repairing  and  building  up  belts  that 
otherwise  would  be  thrown  away. 

The  central-station  company  referred  to  is  now 
engaged  in  developing  a  water  power  at  Bolton  Falls, 
on  the  Winooski  River,  17  miles  below  its  present 
plant. 

The  equipment  will  tonsist  of  two  450-kilowatt 
General  Electric  direct-connected  generators  of  the 
revolving-field  type,  which  generate  current  at 
12,000  volts.     The  line  is  to  be  of  bare  copper,  and 
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Step-down  transformers  will  be  used  at  the  existing 
station  to  adapt  the  current  to  the  present  lines. 


Electrical  Show  in  New  York  Next  Year. 

.At  the  annual  meeting  of  the  stockholders  of  the 
Electrical  Exhibition  company  of  New  York,  held  on 
November  21st,  it  was  unanimously  decided  to  hold 
another  electrical  exhibition  in  that  city  in  1899. 
The  following-named  officers  and  directors  were 
elected:  President,  C.  O.  Baker,  Jr.;  vice-president, 
I''.  W.  Roebling;  secretary  and  treasurer,  George  F. 
Porter;  general  manager,  Marcus  Nathan;  directors, 
H.  H.  Harrison,  L.  F.  Requa,  J.  W.  Godfrey,  C.  A. 
Lieb. 

The  annual  meeting  of  the  National  Electric  Light 
association  for  1899  will  be  held  in  New  York  in 
May  or  June,  unless  the  executive  committee  de- 
termine otherwise. 


The  Siemens  &  Halske  company  has  just  ob- 
tained the  contract  with  the  city  of  Vienna  for  trans- 
forming the  street  railways  into  an  electric  system  of 
nearly  120  miles.  The  firm  has,  according  to  the  'Vi- 
enna correspondent  of  the  London  Economist,  en- 
tered into  agreements  with  the  German  and  Austrian 
governments  to  experiment  with  electric  power  on 
standard-gauge  roads,  in  Germany  on  the  Berlin- 
Wannsee  line,  and  in  Austria  on  the  new  city  rail- 
way. The  elevated  electric  railway  which  the  firm 
is  building  there  will  be  the  first  of  its  kind  in  Ger- 
many. It  is  interestin.g  to  note  that  the  houseown- 
ers  in  the  streets  occupied  by  this  line  have  a'ready 
begun  to  express  opposition  to  the  project,  fearing 
that  it  will  injure  their  property.  It  will  be  recalled 
that  the  Manhattan  Elevated  Railroad  company  of 
New  York  had  to  encounter  long  litigation  from 
property-owners  who  claimed  damages,  and  that  in 
the  course  of  this  litigation  it  was  shewn  that  real 
estate  in  the  streets  used  was,  in  fact,  increasing  in 
value. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  November  28. — Street-railway  service 
in  this  city  and  vicinity — all  through  the  Eastern 
and  Middle  States  in  fact — was  badly  crippled  by 
the  unusually  severe  snowstorm  of  Saturday  and 
yesterday.  Trolley  lines  in  the  great  area  of  the 
city  of  New  York  were  "tied  up"  for  varying  lengths 
of  time,  from  early  in  the  evening  of  Saturday  until 
late  last  night.  In  many  instances  the  superintend- 
ents were  unprepared  for  the  storm,  although  the 
Weather  Bureau  gave  warning  of  it,  but  so  great  a 
depth  of  snow  fell  during  the  storm  that  it  would 
have  been  impossible  for  any  company  with  ordinary 
resources  to  have  maintained  uninterrupted  service 
with  any  degree  of  preparation.  There  were  great 
drifts  of  snow  in  the  streets,  and  many  of  the  at- 
tempts to  make  way  with  the  snowplows  were  un- 
successful. The  storm  is  generally  considered  the 
most  severe  since  the  memorable  blizzard  of  March 
12,  iSSS.  It  gave  a  severe  test  to  the  new  conduit 
electric  railways  in  the  borough  of  Manhattan.  For 
several  hours  between  midnight  of  Saturday  and 
noon  of  Sunday  travel  was  practically  suspended  on 
these  roads.  The  snow  came  down  so  fast  that  the 
electrically  propelled  snowplows  and  sweepers 
were  not  equal  to  the  task  of  keeping  the  tracks 
clear.  On  the  cable  roads  better  progress  was  made 
with  the  snowplows,  but,  on  the  other  hand,  when 
a  grip  broke  under  the  strain,  the  cars  could  not 
move  backward  and  a  bad  blockade  resulted.  Dur- 
ing the  storm  the  Metropolitan  Street  Railway 
company  had  over  three  thousand  men  at  work  and 
a  great  number  of  appliances  for  handling  the  snow. 
Gn  the  cable  lines  alone  there  were  twenty  sweep- 
ers constantly  at  work,  besides  "walkaways"  and 
snowplows.  The  telegraph  and  telephone  service 
was  also  seriously  retarded  by  the  storm.  The 
damage  to  the  electrical  and  street-railway  com- 
panies in  and  near  New  York,  in  injury  to  plant, 
loss  of  business  and  extra  labor  must  amount  to 
a  large  sum  of  money. 

Alfred  Skitt  has  been  elected  vice-president  of  the 
Manhattan  Railway  company  and  will,  it  is  said, 
relieve  Mr.  Gould  of  the  details  of  the  general  busi- 
ness management  of  the  system.  Mr.  Skitt  has  had 
extended  business  experience  and  was  at  one  time 
superintendent  of  the  Fourth  Avenue  street  rail- 
way. He  has  been  long  associated  with  the  Vander- 
bilt  interests.  His  election  is  looked  upon  as  a  de- 
sirable "infusion  of  new  blood"  and  had  a  favorable- 
eitect  on  the  price  of  the  stock.  Some  persons  pro- 
fess to  see  in  it  an  augury  of  the  long-promised 
change  of  the  motive  powder  of  the  lines  from  steam 
to  electricity.  It  is  believed  that  for  many  months 
engineers  have  been  at  work  on  plans  for  the  elec- 
trical equipment  of  the  elevated  roads,  these  plans 
contemplating  not  only  the  fitting-up  of  the  rolling- 
stock  for  electrical  propulsion  and  the  lighting  of 
the  cars  by  electricity,  but  also  the  building  of  elec- 
tric elevators  at  stations;  and  the  public  announce- 
ment of  these  plans,  it  is  once  more  asserted,  will 
before  long  be  made. 

The  commission  to  revise  the  patent  and  trade- 
mark laws  of  the  United  States  concluded  its  hear- 
ing in  this  city  last  week.  Among  the  patent  at- 
torneys who  addressed  it  was  F.  P.  Fish,  one  of 
the  counsel  for  the  General  Electric  company. 

A-  batch  of  applications  for  street-railway  exten- 
sions and  connections  in  Harlem  was  made  to  the 
Board  of  Aldermen  and  the  Council  last  week  on 
behalf  of  the  Third  Avenue  Railroad  company  and 
the  Metropolitan  Street  Railway  company.  It  is 
understood  that  the  two  companies  have  agreed  to 
a  division  of  the  streets  over  which  their  tracks  are 
to  run  and  that  there  will  be  no  opposition  from 
either  to  any  of  the  applications.  All  the  applica- 
tions were  referred  to  the  railroad  committee,  and  a 
hearing  was  fixed  for  next  Friday. 

Thanksgiving  Day  was  marked  by  the  home-com- 
ing of  the  First  Volunteer  Regiment  of  Engineers, 
in  command  of  Col.  Eugene  Grififin,  who  returned 
to  Porto  Rico  to  come  home  with  his  regiment. 
The  transport  Minnewaska,  with  the  men  on  board, 
came  up  the  harbor  in  the  middle  of  the  day,  and 
the  soldiers  did  not  set  foot  on  shore  till  Friday 
morning,  when  they  were  marched  to  the  Eighth 
Regiment  Armory,  where  a  belated  Thanksgiving 
dinner  was  provided  for  them  by  the  Society  of 
New  England  Women.  In  the  afternoon,  after  din- 
ner, the  men  were  paid  off  and  sent  home  on  fur- 
lough. Before  leaving  the  armory  there  was  a  dis- 
play of  good  feeling  on  the  part  of  the  men  toward 
their  officers.  Colonel  Griffin  and  the  officers  were 
cheered  and  each  had  to  make  a  speech.  The 
colonel  thanked  the  women  who  had  furnished  the 
dinner,  and,  turning  to  his  men,  thanked  them  for 
their  devotion,  excellent  discipline  and  display  of 
kindly  feeling  toward  him  and  the  other  officers. 
The  engineers  were  very  cordially  received  by  the 
people  in  the  streets  through  which  they  marched. 
The  regiment  was  too  late  to  take  part  in  any  fight- 
ing, but  did  some  engineering  and  construction 
work  in  the  neighborhood  of  Ponce  and  Guanica. 
Most  of  the  men  were  in  excellent  health,  but  the 
change  in  climate  was  very  noticeable  to  them. 
Lieutenant  R.  V.  Beach,  who  died  some  time  ago, 
was  the  only  officer  lost.  Of  the  1,097  men  and  48 
officers  who  went  to  Porto  Rico,  857  men  and  47 
officers  returned  on  the  Minnewaska.  M.  S. 


New  England  News. 

Boston,  November  26. — In  the  office  of  the  post- 
office  inspector  in  this  city  there  has  been  installed 


for  experimental  purposes  a  miniature  system  illus- 
trating a  proposed  electric  signal  for  the  city-collec- 
tion boxes,  similar  in  purpose  to  the  police-patrol 
signal  system.  The  plan  is  to  connect  all  the  street 
letter-boxes  with  the  central  postal  stations  of  the 
district,  so  that  collectors  will  have  to  open  the 
boxes  on  their  various  routes  in  regular  order^  the 
station  being  informed  by  the  ringing  of  a  bell  when- 
ever a  box  is  opened.  At  the  same  time  the  exact 
minute  when  the  key  is  turned  in  the  lock  is  regis- 
tered on  a  dial  in  the  station.  If  the  sy.stem  operates 
as  it  is  claimed  it  must,  it  will  be  impossible  for 
collectors  to  skip  boxes  along  their  routes,  and  it 
will  also  be  impossible  for  any  unauthorized  person 
to  tamper  with  the  boxes  without  giving  a  warning 
to  the  central  office.  If  the  system  is  adopted  and 
installed  there  will  be  a  switchboard  at  every  car- 
riers' station,  with  a  man  in  charge.  When  a  col- 
lector starts  out  the  pressing  of  a  button  will  cause 
a  tumbler  to  fall  in  the  lock  of  the  first  box  he  is 
to  open.  The  turning  of  his  key  in  the  lock  of  that 
box  will  register  his  arrival  and  repeat  the  process 
with  the  tumbler  of  the  next  box  on  his  route.  If 
a  bo.x  is  skipped  the  boxes  beyond  it  cannot  be 
opened. 

Among  the  propositions  to  come  before  the  next 
session  of  the  state  Legislature  is  one  that  is  likely 
to  provoke  considerable  opposition,  for  it  not  only 
antagonizes  the  steam  railroads  in  a  very  vital  par- 
ticular, but  it  is  an  innovation  of  sweeping  character 
that  may  meet  with  decided  disapproval  at  the  hands 
of  municipalities  and  citizens  in  general.  It  is  em- 
bodied in  the  following  petition:  "The  under- 
signed petitioners,  citizens  of  Massachusetts,  re- 
spectfully represent  that  they  desire  to  be  made  a 
corporation,  under  the  name  of  the  Massachusetts 
Electric  Freight  company,  for  the  purpose  of  trans- 
porting freights  over  the  electric  railways  of  Massa- 
chusetts, and,  to  further  this  end,  that  sard  corporation 
be  authorized  and  empowered  to  contract  with  any 
and  all  electric-railway  corporations  in  Massachu- 
setts for  the  use  of  their  tracks  and  wires,  for  the 
I)urchase  of  electric  power  and  for  the  hauling  of 
freight  cars  owned  by  the  Massachusetts  Electric 
Freight  company,  and  also  to  be  authorized  to  make 
such  use  of  the  locations  of  the  electric  railways  as 
may  be  necessary  to  carry  on  the  business  of  trans- 
porting freight  over  said  railways,  subject  to  such 
provisions  of  law  as  may  be  deemed  expedient." 
This  document  bears  the  signatures  of  James  Means, 
Archibald  M.  Howe  and  Andiew  Fiske,  all  well- 
known  Massachusetts  men  with  money  at  their 
command. 

The  first  street  work  in  connection  with  the  con- 
struction of  the  Boston  "L"  road  has  been  begun 
in  the  Bunker  Hill  district.  The  work  in  hand 
is  in  City  square,  and  contiguous  to  the  terminus  of 
the  new  bridge  to  Boston  from  that  section  of 
Charlestown.  The  contract  has  been  let  for  the  ele- 
vated structure  that  is  to  cross  this  bridge,  and  it 
will  be  speedily  connected  with  the  structure  in  the 
square  when  the  bridge  is  completed.  The  work  of 
setting  the  posts  northward  through  Main  street 
from  City  square  will  be  pushed  steadily  from  now 
on. 

There  was  an  interesting  competition  for  horse- 
less carriages  early  in  the  month  at  the  Charles  River 
bicycle-racing  park  in  Carnbridge,  the  contestants 
including  two  companies  manufacturing  electrically 
propelled  vehicles.  There  were  three  events,  and 
the  competition  was  under  the  auspices  of  the  Mas- 
.sachusetts  Charitable  Mechanic  association,  which 
is  holding  its  triennial  fair  this  fall  in  Boston. 
Money  prizes  were  offered  to  the  amount  of  $1,100, 
the  sum  of  $500  being  for  the  winner  in  the  speed 
contest.  No  electric  vehicles  were  entered  in  this 
event,  but  a  stanhope  phaeton,  made  by  the  ^Riker 
Electric  company  of  Brooklyn,  captured  the  honors 
in  the  second  event,  the  contest  on  brake  efficiency, 
and  with  them  a  prize  of  $100.  The  Riker  vehicle 
took  second  prize,  $50,  in  the  third  event,  a  contest 
in  manageability,  the  carriage  being  operated  be- 
tween posts  and  turning  to  come  back.  The  Eaton 
Electric  Motor  Carriage  company  of  this  city  par- 
ticipated in  the  competition,  and  a  number  of  other 
well-known  makers  of  automobile  carriages  who  are 
exhibiting  at  the  fair  entered  the  lists. 

An  important  sale  of  securities  was  consummated 
in  Waterville,  Me.,  last  week,  when  the  following 
transfers  were  made  by  Treasurer  Libby  of  the  Lew- 
iston.  Brunswick  and  Bath  Street  Railway  company: 
To  A.  A.  Blair,  Boston,  stocks  and  bonds  stated  at 
.$25,000;  to  M.  Bolles  &  Co.,  Boston,  bonds,  stated 
at  $100,000;  to  J.  Hugh  Peters,  New  York,  stock 
stated  at  $50,000  and  bonds  at  $200,000.  The  road  is 
one  of  the  most  important  in  New  England. 

One_  of  the  most  prosperous  electric  street  rail- 
ways in  this  section  is  the  one  in  Portland,  Me., 
which  pays  a  dividend  this  year  of  six  per  cent,  and 
has  a  surplus  of  $33,301. 

The  Newport  and  Fall  River  Street  Railway  com- 
pany has  just  declared  its  first  semi-annual  dividend, 
and  will  pay  three  per  cent,  for  that  period.  The 
road  has  been  in  operation  since  June  19th,  and  up  to 
November  1st  earned  net  $20,897. 

A  new  electric  street  railway  is  projected  between 
Holbrook,  Mass.,  and  South  Weymouth. 

The  Electric  Club,  a  social  organization  composed 
of  telegraphers  in  this  city,  met  and  dined  at  the 
Ignited  States  Hotel  on  Tuesday  evening  of  last  week. 
The  principal  guest  and  after-dinner  speaker  was 
Thomas  C.  Boone  of  Springfield,  who  was  the  op- 
erator in  the  war  balloon  before  Santiago,  and  he 
gave  an  interesting  outline  of  the  balloon's  career 
before  it  came  to  grief  at  the  firing  line,  where  "it 


had  been  ordered,  nobody  knows  why,"  by  someone 
in  authority. 

One  of  the  most  singular  uses  to  which  a  network 
of  suburban  street  railways  has  ever  been  adapted 
was  the  campaigning  tour  of  the  Democratic  candi- 
date for  Congress  in  the  district  embracing  Lynn  and 
other  nearby  cities.  The  start  was  made  from  Lynn 
in  chartered  electric  cars,  three  in  number,  with 
brass  band,  representatives  of  the  press,  friends  of 
the  candidate,  and  an  abundant  supply  of  Roman 
candles,  red  fire  and  rockets.  The  candidate  left 
Lynn  at  6  p.  m.  and  passed  through  West  Lynn, 
Wakefield,  Stoneham,  Melrose,  Maiden,  Everett. 
Chelsea,  Charlestown,  Revere,  and  back  to  Lynn, 
where  he  arrived  at  11:30,  after  making  speeches 
from  the  car  and  in  halls  in  every  town  and  city  on 
the  route.  He  was  scheduled  to  arrive  at  II,  and 
this  time  could  have  been  made,  in  all  probability, 
but  for  an  accident  to  a  regular  car,  which  had 
jumped  the  track  in  Everett  and  blocked  the  way 
for  the  triumphal  statesman  and  his  loyal  sup- 
porters. By  the  time  Lynn  was  reached  the  pro- 
cession had  been  swelled  to  seven  cars.  The  man 
who  made  this  singular  trip  was  Mayor  Walter  L 
Ramsdell  of  Lynn.  C.  S.  G. 


Canadian  Intelligence. 

Ottawa,  November  26.— Mr.  C.  J.  Ballantyne  of 
Honolulu,  formerly  a  resident  of  Ottawa,  is  now 
in  the  city.  He  left  Ottawa  and  went  West  in  1882, 
finally  locating  in  Honolulu,  where  he  entered  jour- 
nalism on  the  staff  of  the  Hawaiian  Gazette.  Re- 
cently he  organized  a  company  and  bought  the 
franchise  to  operate  an  electric,  railway  in  Hono- 
lulu. He  is  now  on  a  visit  to  the  leading  American 
and  Canadian  cities,  with  the  object  of  purchasing 
a  plant  and  also  studying  the  systems  upon  which 
electric  roads  are  operated.  Speaking  of  Hawaii, 
Mr.  Ballantyne  said  that  the  people  were  well  sat- 
isfied with  their  status  under  American  protection, 
and  he  feels  sure  that  the  country  will  progress  at 
a  much  greater  rate  than  previously". 

On  Friday  of  last  week  the  shareholders  of  the 
Royal  Electric  company  of  Montreal  met  to  consider 
the  proposal  of  the  directors  to  increase  the  capital 
stock  of  the  company,  which  stock  is  now  $1,500,- 
ooc,  by  the  issuance  of  2,500  shares  for  the  nominal 
value  of  $100  each,  to  be  offered  to  shareholders, 
and  also  to  effect  loans  by  the  issuance  of  mortgage 
or  hypothecary  bonds  or  debentures  to  an  amount 
not  exceeding  in  the  aggregate  75  per  cent,  of  the 
paid-up  capital  stock.  The  proposal,  however,  did 
not  meet  with  the  favor  of  the  shareholders,  and  it 
was  voted  down  by  a  majority  of  932  shares. 

The  Metropolitan  Electric  company  will  be  sup- 
plying electric  light,  power  and  heat  to  the  city  of 
Ottawa  probably  by  the  end  of  March  next.  The 
survey  of  the  company's  water  power  at  the  Britan- 
nia Rapids,  about  10  miles  from  Ottawa,  has  been 
completed,  and  everything  is  now  ready  for  the 
work  of  constructing  the  power  house  and  arrang- 
ing for  the  transmission  of  electricity.  Tenders 
have  been  called  for,  and  about  the  1st  of  December 
operations  will  be  started.  The  Metropolitan  com- 
pany has  two  lines  under  construction  for  the  trans- 
mission of  the  electricity.  Only  one  of  these,  how- 
ever, will  be  operated  at  present.  Through  a  point 
of  land  on  the  Ontario  shore  of  the  Ottawa  River, 
which  juts  out  into  the  Britannia  Rapids,  a  canal, 
of  about  125  yards  long  and  20  feet  wide,  will  be 
made.  At  the  foot  of  this  canal  will  be  built  the 
power  house,  and  the  water  from-the  rapids  will  be 
concentrated  in  the  canal. 

The  Lunetjburg  Gas  company  of  Lunenburg, 
Novia  Scotia,  is  changing  its  electric  plant  from 
steam  to  water  power.  It  has  a  16-foot  dam  nearly 
completed  on  the  Mush-Mush  River  at  Mahone, 
eight  miles  from  Lunenburg.  The  pole  line  is  com- 
pleted, and^  is  said  to  be  the  finest  in  that  part  of 
Nova  Scotia.  The  waterwheel  is  from  the  works 
of  the  S.  Morgan  Smith  company.  York,  Pa.  The 
company  will  light  the  town  of  Mahone,  in  addi- 
tion to  supplying  light  and  power  to  Lunenburg. 

The  Ontario  government  will  probably  ask  the 
courts  to  determine  whether  or  no  the  Niagara 
Power  company  has  forfeited  the  charter  which  it 
obtained  from  the  provincial  authorities.  The  agree- 
ment between  the  government  and  the  company 
called  for  the  development  of  lo.ooo  horse  power 
by  the  1st  of  November  last  and  25.000  horse  power 
by  a  later  period.  The  government  takes  the  view 
that  the  companv  has  not  fulfilled  the  first  of  these 
conditions,  and  that  it  has  therefore  no  further  right 
to  the  charter.  The  company,  on  the  other  hand, 
points  out  that,  under  another  section  of  the  agree- 
ment, the  charter  was  only  to  be  forfeited  in  the 
event  of  a  failure  to  transmit  electricity.  It  claims 
that  it  has  been  impossible  to  comply  with  the  lat- 
ter condition,  as,  up  to  a  very  recent  period,  the 
problem  of  long-distance  transmission  had  not  been 
solved.  Furthermore,  the  company  says  it  cannot 
fulfill  the  contract  to  supply  electric  energy  because 
there  is  no  demand  for  it. 

The  Lachine  Rapids  Water  and  Power  companv 
is  offering  a  reward  of  $500  for  information  which 
will  lead  to  the  conviction  of  a  miscreant  who  on 
Saturday  last  threw  a  piece  of  iron  hoop  over  the 
transmission  wires  of  the  comnany.  at  Montreal, 
near  the  citv  limits,  causing  the  fuse  to  blow  ont  at 
the  oower  house  at  Lachine,  and  shutting  off  all 
the  lights  of  the  company  in  Montreal.  This  method 
of  destroying  the  company's  light  service  through- 
out the  entire  city  is  easy  of  accomplishment.  The 
electric  energy  from  the  power  house,  which  sup- 
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plies  the  different  light  circuits  in  the  city,  is  earned 
to  the  city  limits  on  two  bare  wires.  By  throwing  a 
piece  of  iron  hoop  over  these  wires  the  entire  plant 
was  short-circuited.  W. 

Northwestern  Notations. 

Minneapolis,  November  26.— The  city  electric- 
light  plant  at  Grand  Forks,  N.  D.,  has  been  com- 
pleted and  is  ready  to  be  turned  over  to  the  city. 

The  city  of  Winona,  Minn.,  has  passed  an  ordi- 
nance requiring  electrical  inspection  of  wires.  The 
city  engineer  is  to  do  the  work. 

The  council  at  Spring  Valley,  Minn.,  contem- 
plates the  subs>itution  of  arc  for  incandescent  lights. 

The  Red  Lake  Falls  Electric  Light  company  has 
been  incorporateil  at  Red  Lake  Falls,  Minn.,  with 
$10,000  capital.  The  plant  is  about  ready  for  op- 
eration. 

The  electric-light  company  at  Manchester,  la.,  is 
putting  in  a  gasoline  engine  to  supplement  its  water 
power,  which  is  insufficient  to  run  the  system. 

Charles  Rumsey  has  contracted  to  operate  the 
electric-light  plant  at  Whitehall,  Wis.,  for  the  com- 
ing year. 

The  Electric  Light  and  Power  company  of  Fort 
Dodge,  la.,  has  let  the  contract  for  a^  4.W  horse 
Ijower  engine  to  run  the  lights  and  stationary  mo- 
tors. 

It  is  reported  in  Duluth.  Minn.,  that  the  Inter- 
state Traction  company  will  build  an  electric  line 
to  Minnesota  Point  next  ^  season.  The  company 
now  operates  a  horse-car  line. 

The  Tri-city  Railway  company  of  Rock  Island. 
111.,  has  consolidated  the  Mount  Ida  and  Northwest 
Davenport  lines  and  will  maintain  a  is-minute  serv- 
ice hereafter.  t^     ■  j 

Vice-president  .Goodrich  of  the  Twin  City  Rapid 
Transit  company  suggests  that  the  power  dam 
be  used  to  furnish  power  to  fill  the^reservoir  for  the 
water  system  in  Minneapolis.  The  dam  is  furnish- 
ing  more  power  than  the  company  uses,  and  be- 
tween I  and  5  a.  m.,  when  the  cars  are  stopped,  the 
reservoirs  could  be  pumped  full  enough  to  last  un- 
til the  next  night. 

The  water  department  in  St.  Paul  thinks  its  pipes 
are  suffering  jrom  electrolysis.  A  main  broke  in 
the  street,  and  when  it  was  taken  up  the  pipe  was 
porous  as  a  sponge. 

A  number  of  improvements  have  been  made  to 
the  plant  of  the  Polar  Star  Electric  company  at 
Faribault.  Minn.  The  engine  room  has  been  en- 
larsed,  a  new  engine  added,  with  boilers,   etc. 

The  engine  tor  the  electric-light  plant  at  Mora. 
Minn.,  was  overtaxed,  and,  as  a  result,  the  piston 
rod  and  other  parts  broke.  A  new  engine  was  on 
the  wav  at  the  time  of  the  accident. 

The  Electric  Light.  Heating  and  Power  company 
of  Grundv  Center.  la.,  has  put  in  a  new  80  horse 
power  boiler,  to  be  used  in  case  of  an  emergency. 

The  new  electric-light  plant  at  Morris,  Minn.,  is 
about  ready  for  operations. 

The  recent  blizzard  had  but  small  effect  on  the 
wires  of  the  Western  Union  and  North  American 
telegraph  lines  in  Minnesota.  No  interruptions  of 
consequence  were  encountered. 

The  electric-light  plant  at  Fosston,  Minn.,  has 
been  comoleted  and  turned  over  to  the  city. 

The  Electric  Light  company  of  Wal'a  Wal'a. 
Wash.,  has  refused  to  accept  $5,000  a  year  for  60 
arc  lights,  as  proposed  by  the  council.  The  com- 
pany says  that  if  it  were  accepted  the  rates  to  con- 
sumers would  have  to  be  increased  to  make  up  the 
deficiency. 

The  Cedar  Falls  and  Waterloo  Rapid  Transit 
company  is  operating  its  cars  in  Cedar  Falls,  la., 
having  rebuilt  the  line  there. 

The  electric-light  plant  at  Winterset.  la.,  is  said 
to  be  overloaded.  At  any  rate,  the  users  complain 
of  the  service. 

It  is  rumored  in  Tacoma.  Wash.,  that  eastern  capi- 
tal is  considering  a  plan  to  build  a  fast  interurban 
electric  line  betewcen  Seattle  and  Tacoma.         C. 


PERSONAL. 


Professor  Wilhelm  Conrad  Roentgen,  discoverer 
of  the  form  of  radiation  that  bears'his  name,  has  re- 
ceived the  offer  of  a  generously  endowed  professor- 
ship in  the  Universitv  of  Leipsic.  Professor  Roent- 
gen has  taught  in  Strasburg.  Hohenheim.  Giessen 
End  Wuerzburg.  Since  his  discovery  of  the  X-ravs 
Professor  Roentgen  has  been  made  a  baron  by  the 
emperor  of  Austria. 

An  English  contemporary  notes  the  sad  death  of 
M.  Meritens.  the  French  electrician  who  designed 
the  type  of  dynamo  which  is  now  employed  in  al- 
most all  electric  lighthouses.  Neglected  and  over- 
whelmed with  debt  in  his  old  age,  with  no  prospect 
before  him  but  pauperism,  his  furniture  seized  and 
himself  and  his  wife  homeless,  the  old  inventor  be- 
came desperate.  He  and  his  wife  determined  to 
commit  suicide,  and  carried  their  plan  to  a  too- 
successful  conclusion. 

Colonel  Henry  Lee.  one  of  the  leading  promoters 
of  the  American  Bell  Telephone  company,  died  sud- 
denly at  his  home  in  Brookline,  Mass..  on  Thursday 
night.  November  2jth.  He  was  Si  years  old.  He 
retired  on  December  31.  TSg7,  from  the  banking 
firm  of  Lee,  Higginson  &  Co.,  of  which  he  was  sen- 
ior partner.  He  continued  as  manager  with  George 
C.  Lee  of  the  Union  Safe  Deposit  vaults,  and  was 
actively  engaged  in  literary  pursuits  up  to  the  time 


of  his  death.  He  was  born  in  Boston  September 
2,  1817,  and  graduated  from  Harvard  in  1836.  He 
had  been  an  overseer  of  Harvard  University  for  30 
years.  A  few  years  ago  he  published  a  book  entitled 
"The  Militia  of  the  United  States;  What  It  Is  and 
What  It  Should  Be." 

According  to  a  cable  dispatch  from  Berlin,  Frank 
Knaak  of  New  York  is  under  arrest  charged  with 
lese  majeste.  Knaak  was  dining  in  a  restaurant  with 
a  lady  to  whom  he  addressed  remarks  concerning  the 
emperor,  which  were  overheard  and  reported  to 
the  police,  Frank  C.  F.  Knaak  is  in  the  New  York 
directory  as  a  mechanical  engineer  at  130  Fulton 
street.  He  is  not  a  member  of  the  Engineers'  Club, 
the  Society  of  Civil  Engineers  or  the  Society  of 
Mechanical  Engineers,  although  the  Berlin  dis- 
patches stated  that  he  was  a  prominent  engineer. 

The  following  is  a  list  of  this  year's  recipients  of 
the  medals  in  the  gift  of  the  Royal  Society  of  Eng- 
land: The  Copley  medal,  known  as  the  "blue  rib- 
bon of  science,"  is  awarded  to  the  English  astron- 
omer, Sir  William  Huggins,  for  his  eminent  re- 
searches in  spectrum  analysis;  the  two  royal  medals 
are  given  respectively  to  the  Rev.  Dr.  John  Kerr, 
mathematical  lecturer  in  the  Free  Church  Training 
College,  Glasgow,  on  account  of  his  work  in  the 
domain  of  electrical  physics,  and  to  Walter  Gardiner, 
Clare  College,  Cambridge,  for  botanical  investiga- 
tions; the  Runiford  medal,  to  Professor  Oliver 
Lodge  of  University  College,  Liverpool,  for  re- 
searches in  electromagnetic  radiation,  on  the  Roent- 
gen rays  and  other  electrical  matters;  the  Davy 
medal,  to  Professor  Wislicenus  of  Leipsic,  for  con- 
tributions to  organic  chemistry,  and'  the  Darwin 
medal,  to  Professor  Karl  Pearson  of  University  Col- 
lege, London,  for  work  in  biology  and  statistics  of 
heredity  and  kindred  problems. 


ELECTRIC  LIGHTING. 

A  franchise  has  been  granted  W.  R.  Lee  and  others 
to  put  in  an  electric-light  system  in  Northport, 
Wash. 

The  Bonham  Electric  Light  and  Power  company 
has  been  incorporated  at  Bonham,  Texas,  with  capi- 
tal stock  of  $25,000,  for  the  purposes  implied  in  the 
name. 

The  trustees  of  Pasadena,  Cal.,  are  figuring  on 
owning  their  own  electric-light  plant,  and  for  that 
purpose  have  called  for  bids  on  six  different  sets 
of  specifications.     Bids  are  to  be  in  by  January  1st. 

It  is  probale  that  Monrovia,  Cal..  will  be  lighted 
by  electricity  within  a  few  months,  according  to  the 
Monrovian  Electrical  Power  company.^  At  a  recent 
meeting  of  the  directors  of  the  company,  it  was  de- 
cided to  go  ahead  and  put  in  the  plant  as  soon  as 
practicable. 

Sealed  bids  will  be  received  by  I.  H.  Robinson, 
city  clerk  of  Stockton,  Cal.,  until  noon,  December 
13th,  for  the  franchise  for  the  construction  and  main- 
tenance of  poles,  wires,  etc.,  for  the  purpose  of  con- 
structing and  operating  a  general  public  electric- 
light,  heat  and  power  system.  The  Standard  Elec- 
tric company  has  applied  for  the  franchise. 

Among  the  many  attractions  at  Jacksonville,  Fla., 
during  Gala  Week,  ended  November  25th,  were  sev- 
eral elaborate  electric-light  displays.  The  most  beau- 
tiful and  attractive  of  these  was  that  on  the  square 
tower  of  the  city  building,  where  were  presented  in 
letters  made  of  incandescent  lamps  the  words,  "En- 
terprise," "Prosperity"  and  "Progress,"  on  three 
sides  of  the  tower. 

The  Navy  Departntent,  through  the  Bureau  of 
Yards  and  Docks,  is  inviting  sealed  proposals  until 
December  17th  for  extending  the  electric-light  sys- 
tem at  the  New  York  navy  yard.  At  the  same  time 
and  place  proposals  will  also  be  received  for  en- 
larging the  wiring  system  at  the  same  navy  yard. 
Specifications,  blank  forms  of  proposal,  a  wiring 
plan  and  a  general  plan  will  be  forwarded  to  pros- 
pective bidders  upon  application  to  the  Bureau  of 
Yards  and  Docks,  Washington,  D.  C,  or  to  the 
commandant  of  the  United  States  navy  yard,  Brook- 
lyn, N.  Y. 

The  Interior  Department,  through  the  office  of 
Indian  Affairs,  is  inviting  sealed  proposals  until 
December  20th  for  furnishing  and  delivering  the 
necessary  materials  and  labor  required  in  the  con- 
struction and  completion  of  an  electric-light  plant 
at  the  Indian  Industrial  School  at  Mount  Pleasant, 
Mich.  Plans,  specifications  and  instructions  to  bid- 
ders may  be  examined  at  the  Indian  warehouse. 
1602  State  street,  Chicago,  111.,  at  the  Builders  and 
Traders'  Exchange,  Omaha,  Neb.,  and  at  the  school. 
Any  additional  information  may  be  obtained  upon 
application  to  W.  A.  Jones,  commissioner  of  Indian 
Affairs,  Washington,  D.  C. 


ELECTRIC  RAILWAYS. 

An  electric  railway  is  under  construction  to  run  be- 
tween Atlin  and  Discovery  City,  B.  C. 

An  electric  railroad  is  projected  between  Marys- 
yille.  Magnetic  Springs,  Pharisburg  and  Richwofid, 
Ohio.     M.  A.  Wright  is  mentioned  as  interested. 

The  Chicago  and  Fox  Lake  Electric  Railroad  com- 
pany, which  contemplates  building  a  cross-country 
line  from   Fox   Lake  to  the  lake  shore,   has   been 


granted  a  twenty-year  franchise  for  a  right-of-way 
into  Lake  Bluff.  The  company  wanted  a  fifty-year 
tranchise  in  Scranton  avenue,  but  this  was  not 
granted. 

The  Taunton  and  Middleboro  (Mass.)  Street  Rail- 
way company  is  organized,  with  a  capital  stock  of 
$50,000,  to  build  an  electric  railroad  from  Middleboro 
to  East  Taunton. 

The   new   electric    road   between    the    villages  of 

Wayne  and  Northville,  near  Detroit,  Mich.,  will  be 

in  operation  as  far  as  Plymouth,  a  distance  of  10 
miles,   on   December   loth. 

Enoch  H.  Fudge,  Benjamin  Johnson  and  other 
capitalists  of  Chicago  are  said  to  be  considering  the 
feasibility  of  building  an  electric  railroad  from  Lex- 
ington, Ind.,  through  Hanover  and  Madison  to  Ve- 
vay,  about  40  miles. 

The  right-of-way  is  being  secured  for  an  electric 
road  from  Ann  Arbor  to  Kalamazoo,  Mich.  It  will 
be  a  continuation  of  the  Detroit,  Ypsilanti  and  Ann 
Arbor  railway,  and  when  Kalamazoo  is  reached  it 
will  be  only  a  short  stretch  to  Chicago,  thus  making 
possible  a  continuous  line  from  Detroit. 

The  Washington  (D.  C.)  and  University  Railroad 
Company,  which  was  incorporated  at  the  last  session 
of  Congress,  is  authorized  by  the  commissioners  of 
the  District  of  Columbia  to  issue  $175,000  of  stock 
for  purposes  of  construction.  The  road  is  to  be 
double-tracked  and  will  be  operated  by  electricity. 

W.  J.  Loughridge,  vice-president  of  the  Belt  Line 
Electric  company  of  Lexington,  Ky.,  and  Dr.  Ben- 
nett, president  of  the  National  Exchange  Bank,  are 
reported  as  interested  in  a  project  to  build  an  electric 
railroad  between  Le-xington  and  Richmond,  Ky., 
23  miles.  The  road  would  cross  the  Kentucky  River 
at  Clay's  Ferry. 

The  Pittston  and  Scranton  (Pa.)  Street  Railway 
company  has  been  incorporated  to  build  a  line  three 
miles  long  in  Lackawanna  and  Luzerne  counties. 
The  capital  stock  is  $75,000.  The  incorporators  are 
James  A.  Steese,  president;  Charles  H.  Mullen.  D. 
A.  Dunlevy,  Mount  Holly  Springs;  Lane  S.  Hart 
and  W.  H.  Metzger,  Harrisburg. 

A  petition  has  been  presented  to  the  council  of 
Astoria,  Ore.,  for  an  ordinance  giving  Mr.  Kuettner 
a  franchise  to  construct  and  operate  street-car  lines 
and  to  erect  poles  for  conveying  electric  currents 
for  all  purposes  for  which  electricity  is  now  or  here- 
after may  be  used.  Mr.  Kuettner  is  believed  to 
represent  the  Astoria  and  Columbia  River  Railway 
company. 

Mr.  W.  S.  Hook,  manager  of  the  Los  Angeles 
Traction  company,  has  petitioned  the  City  Council 
to  advertise  for  sale  a  franchise  for  a  double-track 
street  railway  over  the  following  route:  Winfield 
street  to  Sentous,  Sentous  to  Eleventh,  from 
Eleventh  to  Georgia,  from  Georgia  to  Twelfth,  from 
Twelfth  to  Sentous,  on  Sentous  to  Eleventh,  on 
Eleventh  to  Hoover. 

Work  has  been  commenced  on  the  enlargement 
of  the  car-houses  of  the  Oakland  (Cal.)  Railway 
company  at  Temescal.  This  is  preparatory  to  the 
operation  of  the  San  Pablo  line  by  electricity.  The 
line  is  to  be  extended  to  the  point  where  the  Valley 
road  is  to  cross  San  Pablo  avenue,  on  the  route  to 
Point  Richmond.  The  power  plant  will  probably 
haA'e  to  be  enlarged. 

Judge  Taft,  of  the  United  States  Circuit  Court,  has 
ordered  the  sale  of  the  Zanesville  (Ohio)  electric 
railroad  on  January  3,  1899,  at  the  company's  office 
in  that  city.  William  Christy  was  appointed  special 
master  to  make  the  sale.  Suit  was  brought  by  the 
International  Trust  company  of  Massachusetts,  on 
account  of  a  default  in  interest.  Over  $300,000,  prin- 
cipal and  interest,   is  due. 

The  Belt  railway  of  Washington.  D.  C,  has  been 
sold  to  Oscar  T.  Crosby,  whose  bid  was  $350,000. 
The  sale  was  in  accordance  with  a  decree  of  the 
Supreme  Court  of  the  District  of  Columb'a.  The 
lines  of  the  company  consist  of  about  15  miles  of 
track.  The  law  requires  the  purchaser  to  equip  the 
toad  with  the  conduit  electric  system  within  one 
year  after  the  sale  is  ratified  by  the  courts. 

A  Vancouver  (B.  C.)  paper  states  that  the  British 
Columbia  Electric  Railway  company  has  been  handi- 
capped by  lack  of  machinery.  The  general  manager 
states  that  an  appropriation  has  been  passed  for  the 
erection  of  a  new  modern  brick  power  house  with 
large  direct-coupled  units  operated  by  slow-speed 
condensing  engines.  The  new  power  house  will 
have  a  capacity  of  3,000  horse  power  and  room  for 
extension.     Work  will  be  commenced  at  once. 

At  the  next  meeting  of  the  Engineers'  Society  of 
Western  Pennsylvania,  to  be  held  in  Pittsburg  on 
December  20th,  G.  F.  Greenwood,  general  manager 
of  the  Consolidated  Traction  company  of  Pittsburg, 
will  read  a  paper  descriptive  of  the  new  power  house 
built  by  that  company  in  Pittsburg.  After  the  meet- 
ing the  members  in  attendance  will  be  invited  to  go 
out  and  inspect  the  power  house  and  equipment. 

On  November  25th  the  City  Council  of  Ba'-aboo, 
Wis.,  granted  a  franchise  to  the  Baraboo.  Kilbourn 
and  Devil's  Lake  Electric  Railway  company  to  use  a 
street  in  that  city.    The  line  will  cover  a  distance  of 


December  3,  1898 


WESTERN  ELECTRiaAN. 


321 


eighteen  miles,  and  the  work  will  be  commenced 
early  in  the  spring.  The  road  will  connect  two  of 
the  most  popular  summer  resorts  in  the  state.  The 
incorporators  are  J.  P.  Cottrell  of  Milwaukee,  F.  J. 
Butler  of  California  and  H.  Grotophorst  of  Bara- 
boo. 

The  Metropolitan  Street  Railway  company  of 
New  York  has  placed  an  order  for  the  bodies  for 
100  open  and  ico  combination  open  and  closed  cars, 
for  delivery  early  next  spring.  Last  January  the 
company  ordered,  for  experimental  purposes,  25  of 
the  combination  cars,  and  it  was  owing  to  the  suc- 
cess which  these  cars  met  that  the  additional  order 
was  given.  The  only  change  in  the  new  combina- 
tion cars  will  be  the  substitution  of  curtains  lor 
shutter  blinds. 

The  new  and  rapidly  growing  town  of  Miami,  Fla., 
the  southern  terminus  of  the  new  East  Coast  railroad, 
is  to  become  an  electric-railroad  center.  The 
branches  thus  far  projected  will  extend  to  Cutler, 
ten  miles  south  of  Miami,  and  to  Lemon  City,  five 
miles  north  of  Miami.  The  roads  will  be  of  great 
benefit  to  fruit  growers  who  are  obliged  to  send 
their  crops  to  Miami  for  shipinent  north  by 
schooner  and  they  will  afford  valuable  means  for 
bringing  new  settlers  into  that  section. 

The  Chattanooga  Tradesman  says:  "Twenty-one 
thousand  dollars  have  been  raised,  and  the  electric 
car  and  motor  company  is  almost  assured  for  Pine 
Bluff,  Ark.  Henry  C.  Wood,  the  Chicago  attorney, 
and  Mayor  Bell  have  succeeded  in  raising  $21,000  of 
the  required  $35,000.  Sixteen  thousand  dollars  have 
been  subscribed  by  the  citizens  and  $5,000  by  Col- 
onel Fordyce.  The  full  amount  of  the  cost  of  con- 
struction will  be  about  $120,000.  The  Westinghouse 
company  of  Chicago  will  furnish  all  of  the  amount 
over  $35,000." 

A  Baltimore  syndicate  formed  by  Middendorf. 
Oliver  &  Co.,  has  bought  out  the  Atlanta  Railway 
company.  The  bonds  of  the  company,  amounting 
to  $300,000,  and  the  capital  stock  of  $300,000,  have 
been  purchased.  The  company  has  18  miles  01 
track,  and  recently  obtained  a  franchise  to  build 
10  miles  of  additional  track,  reaching  important  sub- 
urban points.  It  is  the  purpose  of  the  new  owners 
to  improve  the  property  and  complete  the  additional 
10  miles  by  April  i,  1899.  The  company  will  be 
reorganized,  with  authority  to  issue  $6=0,oco  of  bonds 
and  $1,000,000  of  stock.  Of  the  bonds  $500,cso  will 
be  issued  and  the  balance  held  in  reserve. 

At  a  recent  meeting  of  the  City  Council  of  Beau- 
mont, Texas,  a  franchise  was  granted  to  E.  L.  Ba- 
con, J.  C.  Ward  and  others  who  might  be  associ- 
ated with  them  in  the  incorporation  of  an  electric 
street-railway  company  to  construct  an  electric 
street  railway  of  not  less  than  three  miles 
distance  through  the  streets  of  Beaumont,  work  to 
be  begun  within  six  months  from  November  I.  1898, 
and  to  be  completed  two  years  from  that  date. 

The  Hatboro  (Pa.)  Railway  company  is  reported 
incorporated  with  a  capital  stock  of  $30,000,  to  build 
an  electric  railroad  from  Hatboro  to  Willow  Grave. 
The  incorporators  are  James  McGregg,  Samuel  J. 
Garner,  James  Van  Horn,  James  W.  Rusling  and 
R.  Ashurst,  Philadelphia,  Pa. 

The  Metropolitan  Railroad  company  of  Paris  is 
about  to  begin  the  construction  of  33%  miles  of 
underground  electric  roads,  consisting  of  two  lines 
east  and  west  and  two  lines  north  and  south,  with 
a  circular  line  through  several  of  the  principal  boule- 
vards. It  is  expected  that  a  part  of  this  will  be 
completed  before  the  exposition  of  1900.  If  the 
plans  are  carried  out,  there  will  be  an  expenditure 
on  the  work  during  the  next  10  or  15  years  of  nearly 
$40,000,000.  It  was  at  first  proposed  to  build  the 
lines  by  contract,  but  the  city  has  now  undertaken 
the  work,  and  it  is  expected  that  a  saving  of  about 
17  per  cent,  will  result.  The  trains  will  be  com- 
posed of  four  to  six  cars  each,  one  motor  car  to 
two  trailers,  and  will  accommodate  two  to  three 
hundred  passengers  each.  The  expected  speed  is 
2.-2V2  miles  an  hour  between  stations.  The  fare  will 
be  uniform  for  any  distance,  as  on  American  street 
railways,  and  will  be  five  cents  for  first-class  and 
three  cents  for  second-class.  The  lines  will  be 
leased  for  35  years  to  a  company  with  a  capital  of 
$5,000,000,  which  will  furnish  the  contract,  power 
plant,  rolling  stock,  etc.  It  is  estimated  that  the 
expenses  of  these  installations  will  be  between 
$10,000,000  and  $12,000,000.  The  company  will  pay 
over  to  the  city  of  Paris  one-half  of  its  gross  receipts, 
and  in  order  that  there  may  be  a  profit  the  cost  of 
working  must  be  less  than  half  of  the  gross  receipts, 
and  the  expenses  will  not  be  met  unless  the  traffic 
reaches  150,000,000  to  180,000,000  passengers.  Be- 
yond this  number  there  will  be  a  profit,  which  will 
increase  rapidly  with  the  increase  in  the  number 
of  passengers. 


was  pointed  out  that  it  was  doubtful  if  the  claim 
would  be  admitted. 


ELECTRICAL  SECURITIES. 

The  Detroit  correspondent  of  the  Western  Elec- 
trician announces  that  the  management  and  owner- 
ship of  the  electric  road  running  from  Detroit  to 
Trenton,  a  distance  of  12  miles,  has  been  changed. 
The  new  owners  will  be  R.  T.  Wilson  oT  New  York, 
Tom  Johnson  of  Cleveland  and  others  who  hold 
stock  in  the  Detroit  Citizens'  Street  Railway  com- 
pany. It  is  said  the  road  was  sold  by  the  Hendries 
to  raise  money  to  build  a  double  track  from  Detroit 
to  Pontiac. 

A  deed  of  trust  has  been  recorded  at  Lynchburg, 
Va.,  from  the  Lynchburg  Electric  Railway  and  Light 
company,  conveying  to  the  State  Trust  company  of 
New  York,  trustee,  its  franchise  and  all  its  property 
lor  the  purpose  of  securing  the  payment  of  $150,000 
of  bonds,  which  it  is  proposed  to  issue,  the  money  to 
be  applied  to  the  furtherance  of  the  plans  of  the 
company  in  the  rehabilitation  of  its  street  railroad 
at  ^.ynchburg.  The  bonds  will  be  150  in  number, 
the  denomination  of  each  will  be  $1,000,  and  they 
will  extend  from  January  i,  1899.  to  January  i,  1934. 
In  the  case  of  default  in  the  payment  of  the  interest, 
which  is  to  be  six  per  cent.,  payable  semi-annually, 
the  trustee  is  authorized  to  sell  the  property  and 
after  the  payment  of  certain  necessary  expenses  to 
apply  the  proceeds  to  the  liquidation  of  the  bonded 
indebtedness. 


TELEGRAPH. 


machine  readily  accessible;  there  is  close  inherent 
regulation,  independent  phase  regulation  at  the  ma- 
chme  or  switchboard,  involving  no  loss;  they  are 
made  for  belt  driving  or  dircci  connection  to  engines 
or  waterwheels;  they  require  small  exciting  current, 
and  all  machines  have  scli-oihng  and  seil-ahgning 
bearings.  The  Western  Electric  company  is  the  ex- 
clusive western  agent  for  all  apparatus  manufactured 
by  the  Stanley  Electric  Manufacturing  company, 
bulletin  No.  12,001  will  be  niailed  to  any  one  who 
has  not  received  a  copy. 


At  the  meeting  of  the  Cuba  Submarine  Telegraph 
company  in  London  last  week  the  chairman,  C.  W. 
Parish,  referring  to  the  cutting  of  the  cables  off  the 
province  of  Santiago  de  Cuba  by  the  Americans, 
said  he  had  requested  the  assistance  of  the  Foreign 
Office  to  obtain  compensation  from  the  United 
States.  The  Foreign  Office,  he  added,  had  prom- 
ised to  do  its  utmost  to  assist  the  company,  but  it 


PUBLICATIONS. 

The  Western  Electrical  Supply  company  of  St. 
Louis  issues  a  convenient  price-list  of  the  well- 
known  Ship  carbons  made  by  Schiff,  Jordan  &  Co. 
of  Vienna  and  Nuremberg. 

A  recent  catalogue  of  the  Cincinnati  Milling  Ma- 
chine company  describes  the  improved  Universal 
cutter  and  tool  grinder  manufactured  by  that  com- 
pany. The  character  of  the  tool  and  the  work  that 
can   be  done  with  it  are   very  clearly  shown. 

The  season  of  calendar  distribution  has  begun. 
One  of  the  earliest  advertisers  in  this  field  is  the 
Swarts  Metal  Refining  company  of  Chicago,  which 
has  issued  an  attractive  calendar  for  the  coming 
year,  neat  in  appearance  and  occupying  but  little 
space. 

The  Westinghouse  Machine  company  and  W^est- 
inghouse.  Church,  Kerr  &  Co.  send  out  a  neat 
booklet  entitled  "A  Birdseye  View  of  Our  Busi- 
ness." The  steam  and  gas  engines  and  other  ma- 
chinery built  and  installed  by  these  companies  are 
called  to  attention. 

The  latest  of  the  Electric  Storage  Battery  com- 
pany's illustrated  circulars  describes  the  installation 
of  chloride  accumulators  in  the  Commercial  Cable 
building  of  New  Y'ork.  The  battery  auxiliary  in 
this  plant  consists  of  120  cells.  One_dynamo  runs 
from  9  a.  m.  to  9  p.  m.,  and  for  the  other  12  hours 
the  battery  carries  the  entire  load,  furnishing  on 
an  average  1,100  ampere-hours  at  240  volts. 

The  Electric  Appliance  company's  new  catalogue 
of  telephone  apparatus  and  telephone-construction 
material  is  being  well  received  by  the  telephone 
trade,  and,  judging  from  the  orders  for  telephone 
material  that  are  being  received,  it  is  being  exten- 
sively used.  The  Electric  Appliance  company 
claims  that  it  has  the  most  complete  catalogue  of 
telephone  supplies  that  has  yet  been  issued.  It  will 
supply  copies,  free  of  charge,  to  the  telephone  trade. 

The  Purdue  Exponent,  the  college  weekly  of 
Purdue  University  of  Lafayette,  Ind.,  made  an  "elec- 
trical number"  of  its  issue  of  November  23d.  The 
electrical  equipment  of  the  institution  is  described 
and  illustrated,  and  there  are  a  number  of  brief, 
interesting  technical  and  semi-technical  articles. 
One  excellent  feature  is  a  practical  address  on  "The 
Training  of  an  Electrical  Engineer,"  delivered  by 
Professor  W.  E.  Goldsborough  before  the  Electrical 
society.  The  young  men  who  heard  it  ought  to 
have  been  benefited  by  it.  Some  interesting  statis- 
tics of  the  144  alumni  of  the  electrical  engineering 
school  are  given.  One  hundred  graduates  are 
known  to  be  engaged  in  various  kinds  of  electrical 
work.  Calculating  the  financial  returns,  this  state- 
ment is  made;  Nine  per  cent,  of  the  alumni  are 
making  over  $1,800  a  year;  17  per  cent,  are  making 
over  $1,500;  34  per  cent,  are  making  over  $1,200; 
48  per  cent,  are  making  over  $900  and  80  per  cent, 
are  making  over  $600  annually. 

Bullttin  No.  12,001,  issued  by  the  Western  Elec- 
tric company  of  Chicago,  contains  elaborate  illus- 
trations and  complete  descriptions  of  the  S.  K.  C. 
iiiductor  generators.  These  machines  are  made  for 
single-phase,  two-phase  and  three-phase  current  and 
for  high  or  low  voltage,  and  the  advantages  claimed 
for  them  arc  that  they  have  no  moving  wire,  no 
commutator,  no  collector  rings,  no  brushes  and  no 
sliding  contacts  of  any  kind;  no  compound  winding, 
no  mechanical  strain  on  armature  wire  and  no  bal- 
ance of  load  are  required;  it  is  no  trouble  to  wind 
machines  for  high  voltage,  therefore  no  step-up 
transformers  are  required,  except  for  circuits  above 
12,000  volts,  and  any  standard  machine  can  be  wound 
for  single-phase,  two-phase  or  for  three-phase;  the 
insulation  is  fixed  and  permanent,  and  all  parts  of 


MISCELLANEOUS. 


The  gentlemen  interested  in  the  Oldbury  Electro- 
chemical company  have  organized  a  new  company, 
which  will  erect  a  new  plant  on  the  Niagara  Falls 
Power  company's  lands,  east  of  the  present  plant 
of  the  Olbury  Electro-chemical  company,  and  wdl 
use  800  horse  power,  the  contract  lor  which  was 
signed  November  22d.  The  buildings  for  the  new 
plant  will  be  of  substantial  character,  and  will  be 
commenced  at  once,  the  contract  calling  for  delivery 
of  power  by  March  I,  1899. 

Official  notice  is  being  published  in  the  Canada 
Gazette  that  the  Canadian  Power  company  will  ap- 
ply to  the  Parliament  of  Canada,  at  its  next  session, 
lor  an  act  to  extend  its  time  for  the  completion  of 
its  works,  to  extend  the  bonding  powers  of  the  com- 
pany and  to  more  particularly)  define  its  powers  and 
to  change  its  name.  This  company  should  not  be 
confounded  with  the  Canadian  Niagara  Power  com- 
pany, which  has  exclusive  rights  in  Queen  Victoria 
Niagara  Falls  Free  Park,  and  is  controlled  by  the 
Niagara  Falls  Power  company.  The  two  men  who 
are  prominent  in  the  Canadian  Power  company  are 
Banker  Paine  of  Niagara  Falls,  Ont.,  and  A.  C. 
Dennisoii  of  Philadelphia. 


THAUE  NEWS. 


The  Wybro  &  Lawrence  company  of  Los  hrs.- 
geles  has  filed  amended  articles  of  incorporation, 
changing  the  name  to  the  Western  Electric  Works. 

It  is  rumored  at  Bay  City,  Mich.,  that  a  number 
of  the  large  lumber  dealers,  those  who  control  the 
remaining  forests  in  Upper  Michigan,  have  formed 
a  combination  to  increase  the  price  of  telegraph  and 
telephone  poles. 

There  is  pending  in  the  United  States  Circuit 
Court  at  Boston  a  suit  brought  by  the  Electric 
Storage  Battery  company  against  the  Hatch  S.orage 
Battery  company.  The  plaintifif  seeks  an  injunction 
restraining  the  defendant  from  constructing,  selling 
or  using  certain  patented  improvements  for  making 
secondary  batteries,  and  also  secondary  battery 
elements  or  any  part  of  them. 

The  Varley  Duplex  Magnet  company  of  New 
Y'ork,  which  has  been  represented  in  the  West  so 
energetically  and  with  so  much  success  by  J.  Mason 
Knox,  has  moved  its  western  office  to  700  Fisher 
Building,  Chicago.  Mr.  Knox  is  just  recovering 
from  an  attack  of  illness,  and  during  his  disability  he 
was  assisted  by  J.  Barry  Farrington  of  the  New 
Y'ork  office.  Messrs.  Farrington  and  Knox  make  a 
"team"  that  is  hard  to  beat. 

The  Emerson  Electric  Manufacturing  company  of 
St.  Louis,  Mo.,  has  recently  completed,  and  is 
ready  to  furnish,  a  device  by  means  of  which  large 
church  organs  can  be  operated  satisfactorily  with 
the  use  of  alternating-current  motors.  This  special 
adaptation  of  alternating-current  motors  has  been 
worked  out  in  response  to  numerous  inquiries,  ex- 
tending over  a  number  of  years,  and  the  company 
believes  that  it  is  the  only  device  on  the  market 
by  which  churches  placed  beyond  the  reach  of  direct 
current  can  operate  their  organ  bellows  with  an 
electric  motor.  Printed  matter  describing  this  de- 
vice is  now  in  course  of  preparation,  and  will  be 
ready  for  distribution  to  those  interested  within  a 
short  time.  In  the  meantime  the  Emerson  company 
will  be  glad  to  receive  inquiries  from  interested 
persons,  to  whom  it  will  send  blue-prints  and  give 
all  information. 

A  pleasant  celebration  to  mark  the  opening  of 
the  new  factory  of  the  Warren  (O.)  Electric  and 
Specialty  company  was  held  on  the  evening  of  No- 
vember 22d.  The  relations  of  the  company  and  its 
employes  are  very  harmonious,  and  to  "dedicate" 
the  new  building  the  company  gave  a  dinner  in  it 
to  all  its  employes.  About  130  persons  sat  down 
at  the  tables  when  the  day's  work  was  finished. 
President  T.  H.  Gillmer  m.ade  a  little  speech,  show- 
ing that  in  its  six  years  of  life  the  company's  force 
had  grown  from  six  to  128  persons.  He  referred 
appreciatively  to  the  pleasant  relations  of  employ- 
ers and  employed  and  hoped  they  would  continue. 
Three  cheers  were  given  for  the  company  and  its 
officers.  The  evening  was  spent  in  dancing.  A 
feature  of  the  proceedings  was  the  yell  of  the  Anti- 
trust football  team,  as  follows: 

win  we  wilt,  will  we  iniisl. 
For  we  bctonfi  to  ilie  .^nti-tiust. 
Rah  !  Rah  !  Tigei!  Sis-boom-bah  ! 
W.  E.  S.  Company — Rah  I  Rah  1  Rah! 


BUSINESS. 


Berthold  &  Jennings  of  St.  Louis,  dealers  in  poles 
and  cross-arms,  are  said  to  be  doing  a  large  busi- 
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ness.    The  firm  is  noted  for  the  excellence  of  its 
products. 

Tlie  G.  and  P.  Engraving  companj'  of  Boston, 
which  manufactures  a  high  grade  of  name  plates,  is 
presenting  a  souvenir  to  each  of  its  customers,  in 
the  form  of  a  handsome  paperweight. 

The  Farr  Telephone  and  Construction  Supply 
company,  Chicago,  is  doing  its  utmost  to  keep  up 
with  the  demand  for  its  telephones  and  supplies. 
The  company  is  having  a  run  on  its  high-grade 
magneto  bells,  which,  it  is  said,  are  being  sold  at 
a  price  within  the  reach  of  all.  All  those  interested 
will  do  well  to  write  the  company  for  a  copy  of  its 
latest  catalogue. 

K.  McLennan  &  Co.,  manufacturers  of  Gale's 
commutator  compound,  are  doing  a  flourishing 
business.  The  demand  for  this  useful  article  is  steadi- 
ly increasing,  and  at  the  present  time  shipments  are 
being  made  all  over  the  world.  The  company  has  just 
shipped  an  order  to  Japan  and  has  received  word  that 


the  compound  has  been  adopted  by  the  telephone 
company  of  Dublin,  Ireland. 

The  Berlin  Iron  Bridge  company  of  East  Berlin, 
Conn.,  is  erecting  for  the  Waterbury  Manufacturing 
company,  Waterbury,  Conn.,  a  new  blacksmith 
shop  two  stories  high.  The  building  is  to  be  of 
fireproof  construction  throughout.  The  floor  con- 
sists of  concrete  on  corrugated  iron  arches,  carried 
by  steel  be^ms  and  columns.  The  roof  has  steel 
trusses  supporting  the,  covering  of  corrugated  iron 
lined  with  the  Berlin  Iron  Bridge  company's  patent 
anti-condensation  lining.  The  building  is  about  40 
feet  square. 

The  Warren  Electric  Manufacturing  company  of 
Sandusky,  O.,  is  doing  an  excellent  business.  Be- 
side the  recent  sale  of  three  large  machines  to  Ar- 
mour &  Co.  of  Chicago,  late  orders  are  reported 
from  Fremont,  Ohio:  Seabright,  N.  J.;  Mishawaka, 
Ind.;  Elkhart  Lake,  Wis.;  Columbus,  Texas;  Tor- 
reon,  Mexico;  Lerdo,  Mexico;  Huron,  Ohio;  North 
Baltimore,  Ohio;  Upper  Sandusky,  Ohio;  Bowie, 
Texas;  Martinsburg,  W.  Va. ;  Towanda,  Pa.;  Shelby, 


Ohio;  San  Angelo,  Texas;  McKinney,  Texas;  Fre- 
donia,  Kan.;  Paragould,  Ark.;  Waco,  Texas;  New- 
port, Pa.;  Auburn,  Ind.;  Charlestown,  W.  Va.;  St. 
Louis,  Mo.;  Whiting,  Ind. 

The  advertising  novelties  of  the  American  Elec- 
trical Works  of  Providence  are  always  clever,  and 
the  Thanksgiving  reminder  of  this  year  ranks  with 
the  best  that  have  'oeen  sent  out.  On  a  three-part 
folded  card  are  pictures  of  a  turkey  ready  for  roast- 
ing and  of  other  Thanksgiving  dainties.  Beneath 
the  picture  of  the  fowl  a  small  wooden  case  is  at- 
tached to  the  card.  "The  point  is  within"  is  the 
legend  below  it.  On  opening  the  case  one  finds 
a  large  threaded  needle.  This  is  the  company's  ex- 
planation of  it  all:  "Of  course  we  couldn't  send 
you  a  real  mince  pie  or  a  real  turkey,  but  we  do 
send  a  real  basting  needle  all  threaded  for  sewing 
up  the  turkey.  (See  the  point?)  Our  best  wishes 
for  an  enjoyable  day.  By  the  way,  there's  another 
point  we  want  to  mention — wire,  both  bare  and  in- 
sulated. You  know  who  makes  the  best;  no  need 
for  us  to  say  more." 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


614,453.     Method  of  Manufacturing  Electric  Cables. 
'  Sebastian  Z.  de  Ferranti,  Hollinwood,  England. 
Application  filed  December  28,  1897. 

The  method  otmanufactutiDg  electric  cables  for  elec- 
tric light  and  power  disiriburion  consists  in  first  Eorming  a 
circular  standard  conductor,  coinpressiug  the  conductor 
to  the  shape  of  a  part  of  a  circle  in  cross-seciion,  insulat- 
ing the  conductor,  and  lastly  laying  a  number  of  such 
conductors  together,  forming  an  approximately  cylindrical 
cable. 

614,462.     Commutator.     John    R.    Grindrod,    Lynn, 
'Mass.     Application  filed  February  6,   1897. 

This  commutator  is  composed  of  a  number  of  segments 
separated  from  each  other  by  insulation,  and  provided 
wiih  means  whereby  they  may  be  secured  to  the  shell; 
therp  is  also  an  outer  periphery  for  making  contact  with 
brushes,  and  means  are  provided  for  securing  the  seg- 
ments in  place  during  transit  and  mounting,  but  which  is 
removed  before  the  commutator  is  used. 

'614472.  Potential  Switch.  John  D.  Ihlder,  Yon- 
kers,  N.  Y.     Application  filed  August  5,  1897- 

This  device  is  an  electromagnet,  the  core  of  which  is 
wound  with  a  coil  in  series  with  the  main-line  circuit  and 
a  shunt  main-line  coil  in  opposition  to  the  series  coil,  a 
switch  lever  controlled  by  the  magnet,  and  a  short  circuit 
for  the  armature  of  the  motor,  the  switch  lever  being  ar- 
ranged to  close  the  short  circuit  of  the  armature  when  the 
main-line  circuit  is  broken  through  an  abnormal  rise  or 
fall  of  potential  in  the  circuit. 

.614,474.  Transformer  Stamping.  Dugald  C.  Jack- 
son. Madison,  Wis.,  and  William  B.  Jackson, 
Grand  Rapids,  Mich.  Application  filed  Septem- 
ber 27,  1897. 

A  transformer  core  may  be  built  up  of  strips  of  sheet 
metal,  some  of  the  strips  being  folded  on  themselves  and 
some  not  folded. 

614,484.  Hanger  for  Electric  Lamps.  Junius  E. 
Mayo,  Belvidere,  III.  Application  filed  June  16, 
1898. 

Two  plates  are  hinged  together  to  form  a  sheave  case, 
each  having  a  irunnion  bearing  therein;  a  sheave  is 
mounted  in  the  sheave  case  and  a  circular  cap  is  provided 
with  an  upwardly  projecting  tubular  suspending  lug  hav- 
ing trunnions  thereon  adapted  to  enter  the  Irunnion 
bearings  in  the  sheave  case. 


614,494.  Fire  and  Burg^ 
ris,  Washington,  D. 
gust  20,  189S. 


ar  Alarm.     James  L.  Nor- 
C.     Application  filed  Au- 


Provision   is   made   for  a   number  of  radially  arranged 

explosion  tubes  or  small  cannon,  of  a  ring  fuse  connecting 
their  touch-holes  in  common  and  having  a  number  of  igni- 
tion terminals  extended  in  different  directions  and  pro- 
vided with  damp-proof  caps. 


NO,    614,472. 

614,528.  Electric-lighting  Gas  Burner.  John  M. 
Anck,  Philadelphia,  Pa.  Application  filed  Oc- 
tober 19,  1S97. 

This  attachment  comprises  a  fixed  electrode,  a  valve 
stem,  a  plate  mounted  on  the  stem,  a  lever  also  mounted 
thereon,  insulation  interposed  between  the  plate  and  lever 
and  between  the  lever  and  stem,  an  electrode  carried  by 
the  lever,  a  lever  pivoted  to  the  plate,  the  pivoted  lever 
being  normally  out  of  electrical  contact  with  the  electrode 
lever,  and  means  for  closing  the  circuit  between  the  elec- 
trode lever  and  pivoted  lever. 

614,539.  Secondary  Battery.  Nathan  H.  Edgerton, 
Philadelphia,  Pa.  Application  filed  September 
14,  1S97. 

A  series  or  pile  of  pans  is  placed  substantially  parallel 
with  each  other,  each  pan  being  formed  of  two  dissimilar 
metallic  electrodes  in  contact  forming  a  couple,  one  side 
of  each  pan  being  an  oxidizable  metal,  and  the  other  side 
thereof  having  adjacent  thereto  an  active  material  capable 
of  further  oxidation,  the  similar  faces  of  the  pans  facing 
in  the  same  direction,  and   a  moisture-abborbiog  material 

E laced  between  the  adjacent  sides  of  neighboring  pans  for 
olding  the  electrolyte. 


Issued  November  22   i8g8. 

614,571.  Transformer  System  and  Apparatus. 
Adolph  Miiller.  Hagen,  Germany.  Application 
filed  July  30,  1S97. 

Two  circuits  are  employed  for  carrying  currents  of  dif- 
ferent tension  ;  a  commutator  is  interposed  therein;  storage 
cells  in  the  high-tension  circuit  are  electrically  connected 
in  groups  with  the  commutator  and  adapted  to  be  charged 
in  parallel  and  discharged  in  series  when  receiving  current 
from,  and  charged  in  series  and  discharged  in  parallel 
when  supplying  current  to,  the  commutator;  a  storage 
battery  is  always  in  circuit  with  the  low-tension  circuit 
and  connected  with  the  commutator. 


NO.  614,539. 

614,572.  Method  of  and  Apparatus  for  Treating 
Ores.     Joseph  G.  McNuUy,  New  York,   N.  Y. 

Application  filed  May  7,  1898. 

The  art  of  extracting  precious  metals  from  their  ores, 
consisting  in  mixing  pulverized  ore  with  an  electrolytic 
fluid,  causing  the  mixture  to  flow  from  one  level  to  an- 
other between  adjacent  electrode  plates  of  opposite  polar- 
ity, passing  an  electric  current  between  the  plates  and 
vibrating  the  electrodes  in  a  direction  substantially  at  right 
angles  to  the  plane  of  the  electrodes  for  the  purpose  of 
preventing  the  polarization  thereof. 

614,575.  Conduit  and  Electric-current  Conductor 
for  Surface  Railways.  Arthur  Petzenbiirger, 
Gross  Lichterfelde,  Germany.  Application  filed 
March  30,  1896. 

In  an  electric  conduit  for  railways  there  is  a  cover 
beam  having  longitudinal  slots  and  cut-out  portions  to 
receive  the  electric  wires  and  insulator  supports  respect- 
ively, the  longitudinal  bearing  in  the  conduit  supporting 
the  cover  beam  away  from  the  sides  of  the  conduit  to  form 
slots,  the  resiliently  supported  insulators  supported  in 
tlie  conduit  in  the  cut-out  portions  of  the  cover  beam,  and 
the  electric-current  wires  mounted  on  the  insulators  and 
supported  thereby  in  the  slots  of  the  cover  beam. 

614,597.  Means  for  Conveying  Cables,  Wires  or 
the  Like  Through  Underground  Conduits.  John 
Wrigley,  Elmira,  N.  Y.  Application  filed  June 
14,   1S98. 

A  flexible  shafting  is  employed  consisting  of  a  closely 
wound  wire  coil;  an  auxiliary  coil  is  tightly  arranged 
thereon  but  wound  in  opposite  direction  and  having  a 
wider  or  greater  pitch  than  the  first-mentioned  coil,  and 
an  implement  at  one  end  of  the  flexible  shafting  is  con- 
nected with  both  of  its  coils. 

614,608.  Dynamo-electric  Machine  or  Electromo- 
tor. Eugene  Cantono,  Pavie,  Italy.  .  Applica- 
tion filed  December  16,  1897. 

This  machine  is  constructed  with  the  fixed  and  rotative 
members  of  its  magnetic  field  movable  toward  or  from 
each  other  to  vary  the  air  space,  and  with  an  elastic 
medium  tending  to  widen  the  air  space,  so  that  the  width 
of  the  space  varies  with  the  field  excitation. 

614,633.  Electrolytic  Apparatus.  Friedrich  A.  Thum, 
Newark,  N.  J.  Application  filed  February  8, 
1 898. 

An  element  of  an  electrolytic  series  plant,  consisting  of 
a  non-conducting  frame,  is  adapted  to  hold  the  material  to 
be  treated,  the  frame  being  closed  at  one  side  by  a  re- 
movable plate  of  conducting  material,  and  at  the  opposite 
side  by  a  non-conducting  foraminous  material,  such  as 
muslin. 

614,677.  Switchboard  Apparatus,  Signal  and  Cir- 
cuit. Thomas  C.  Wales,  Jr.,  Boston,  and  Fred- 
erick L.  Rhodes,  Winchester,  Mass.  Applica- 
tion filed  November  26,  1897. 

The  system  includes  two  main  telephone  circuits, 
each  passing  through  a  switch  socket  on  a  connecting 
switchboard  lo  a  switch  socket  and  a  self-setting  and 
locking  call  annunciator  on  a  terminal  switchboard,  and 
both    provided    with    the    customary   associate    test    and 


signal-locking  conductor,  and  a  visual  signal  included 
therein  at  the  terminal  board;  a  station  trunk  circuit 
terminating  in  a  switch  plug  at  the  connecting  board,  and 
having  switch  sockets  in  multiple  at  the  terminal  boards 
respectively,  and  the  customary  associate  test  conductor 
branching  to  switch  contacts  in  the  sockets;  a  link  con- 
nection with  a  bridged  disconnecting  signal  at  each  termi- 
nal board,  having  a  switch  plug  at  each  end  co  connect 
with  the  switch  sockets  of  the  main  and  trunk  circuits 
respectively,  and  an  associate  conductor  uniting  contacts 
on  both  plugs  which  register  with  similar  associate  con- 
ductor contacts  in  the  main  and  Irunk-circuit  switch 
sockets;  and  a  signal  and  test  circuit  including  a  battery 
having  one  of  its  poles  connected  with  the  main-circuit  and 
link-connection  associate  conductors,  and  comprising  a 
main  conductor  containing  a  plug-seat  switch  at  ilie  con- 
nection board  controlling  the  entire  circuit,  and  a  plurality 
of  branch  conductors,  one  extending  to  a  contact  piece  of 
the  trunk-circuit  switch  plug  and  completed  when  the 
plug  is  placed  in  the  connecting-board  socket  of  a  main 
circuit,  through  the  associate  conductor  of  the  circuit,  a 
second  to  a  signal  controlling  relay  and  the  associate  con- 
ductor of  the  trunk  circuit,  and  completed  when  the  link- 
connection  plug  is  in  a  terminal-board  trunk  socket 
through  the  associate  conductor  thereof,  and  a  third 
through  the  circuit-controlling  points  of  the  relay  and  the 
supervisory  signal  controlled  thereby  at  the  connecting 
board. 

614,686.  Magnetic  Cut-out.  Leonard  Andrews, 
Hastings,  England.  Application  filed  November 
29,   1897. 

A  magnetic  cut-out  for  each  of  two  or  more  electric- 
curreut  generators  is  described,  consisting  of  a  core  sur- 
rounded by  a  continuous  winding  in  series  with  the  gen- 
erator, a  shunt  winding  part  of  which  is  in  the  same 
direction  as  the  series  winding  and  the  other  part  in  the 
reverse  direction,  and  a  switch  controlled  by  the  core. 

614.759.  Galvanic  Battery.  Charles  T.  Richmond, 
Cleveland,  Ohio.  Application  filed  July  18, 
1898. 

In  a  galvanic  battery  there  is  claimed  the  combination 
of  a  jar  and  a  cover  therefor  made  of  insulating  material, 
and  having  an  integral  threaded  boss  on  its  under  side 
and  a  hole  through  the  boss  and  cover,  with  a  clay  porous 
cup  internally  threaded  at  its  open  upper  end,  which  cup 
is  screwed  onto  the  boss,  a  carbon  electrode  in  the  cup, 
having  a  stem  which  extends  up  through  the  hole,  and  a 
zinc  electrode  having  a  stem  which  projects  through  a  hole 
in  the  cover,  and  is  supported  by  the  cover,  and  depolar- 
izing material  in  the  clay  cup. 


NO.    614,571. 

614,794.  Circuit  Breaker.  William  I.  Crawford,  St. 
Louis,  Mo.     Application  filed  August  23,  1S97. 

Essential  features  of  this  device  are  a  vertical  stem 
whereby  the  armature  is  suspended,  a  standard  to  which 
the  stem  of  the  armature  is  secured  so  as  to  swing  from 
its  upper  end,  and  an  adjustable  clamp  for  connecting  the 
stem  of  the  armature  to  the  standard  between  the  head  of 
the  armature  and  the  point  where  it  is  secured  to  the 
standard. 

Designs. 

29.707.  Removable  Cap  for  Telephone  Receiving 
Instruments.  James  J.  Mulconroy,  Philadel- 
phia, Pa.  Application  filed  May  7,  1898.  Term 
of  patent,  seven  years. 

29.708.  Attachment  Plug  for  Electric  Cut-outs.  Al- 
bert P.  Seymour,  Syracuse,  N.  Y.  Application 
filed  October  12,   189S.    Term  of  patent,  seven 

years. 
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The  Paris  Exposition  of  1900, 

Bv  Francis  E.   Drake, 

Director  of  Machinery  an  I  Eleciriciiy,  United  States  Coni- 
misaioD. 

Though  occupying  only  about  one-half  the  area 
of  the  World's  Columbian  Exposition  at  Chicago, 
the  Paris  Exposition  of  1900  will  have  great  oppor- 
tunity for  the  satisfactory  presentation  of  the  arts 
of  peace.  The  location  of  the  grounds  is  practically 
in  the  heart  of  Paris  on  both  sides  of  the  river 
Seine,  and  affords  an  unrivaled  opportunity  for  pro- 
viding comfortably  for  great  crowds. 

The  great  main  gate  of  the  exposition  (Fig.  8) 
will  be  at  the  historic  Place  de  la  Concorde,  and 
will  be  capable  of  admitting  65,000  people  an  hour. 
Scores  of  other  entrances  will  be  provided,  so  that 
each  section  of  the  city  may  be  amply  accommo- 
dated. 

The  general  plan  of  arrangement  and  the  loca  io:i 


spicuous  attraction  at  the  Paris  Exposition  of  1889, 
will  remain  at  the  north  end  of  the  Champs  de  Mars, 
and  no  doubt  will  excite  the  same  general  mteres. 
among  visitors  to  this  great  fair. 

On  the  north  or  right  side  of  the  river  will  bj 
found,  beginning  at  the  Place  de  la  Concorde,  in 
the  order  named,  the  two  permanent  art  palaces, 
a  section  of  Old  Paris,  Palace  of  Horticulture  and 
Arboriculture,  the  Hall  of  Social  Economy  and  In- 
ternational Congresses,  and  the  Palace  of  the  Tro- 
cadero  and  Trocadcro  gardens,  where  the  exhibits 
of  the  colonies  will  be  located. 

At  the  park  of  Vincennes,  eight  miles  distant,  will 
be  located  an  annex  to  the  exposition  proper,  where 
the  railway  exhibits  will  be  placed,  also  the  auto- 
mobile, bicycle  and  similar  displays.  At  this  annex 
provision  will  be  made  for  international  athletic 
sports,  and,  owing  to  the  attractive  character  of  the 
park,  thousands  of  people  are  expected  to  visit 
this    annex   daily.     Ample    means   of   transportation 


The  two  plants  will  feed  into  one  general  system 
of  mains  and  distributors,  and  either,  or  both,  may 
be  utilized  at  the  same  time,  as  occasion  requires. 

The  engines  and  generators  for  this  power  plant 
will  be  placed  in  close  proximity  to  the  underground 
subways  carrying  the  steam  and  other  mains.  Each 
power  unit  must  be  of  the  direct-connected  type, 
the  generator  armature  being  mounted  directly  upon 
the  extended  shaft  of  the  engine.  The  designation 
of  these  units,  according  to  the  exposition  nomen- 
clature, will  be  "electrogene  groups."  It  is  pro- 
posed by  the  administration  to  divide  the  total 
power  comprised  in  the  several  electrogene  groups 
required  equally  among  the  French  and  foreign 
builders.  From  present  indications,  manufacturers 
will  offer  electrogene  groups  largely  in  excess  of  the 
requirements  of  the  exposition.  No  actual  contracts 
have  as  yet  been  made  for  them  for  either  the  French 
or  .foreign  sections,  except  a  nominal  arrangement 
entered    into    some    time   ago    with    three    German 


FIG.     I.       THE    PARIS    EXPOSITION    OF    IQCO.— PALACE    OF    EEECTRICITV. 


of  the  principal  buildings  are  shown  in  the  accom- 
panying diagram,  Fig.  7,  page  325.  On  the  south 
side  of  the  river  Seine  the  majority  of  the  principal 
palaces  and  attractions  will  be  installed.  The  Es- 
planade des  Invalides.  a  rectangular  tract  lying  im- 
mediately north  of  the  Hotel  des  Invalides,  will 
contain  palaces  devoted  to  the  exhibition  of  general 
manufactures.  This  tract  will  be  connected  with 
the  grounds  on  the  north  side  of  the  river  and  the 
Champs  Elysees  by  the  magnificent  new  bridge  of 
Alexander  III.,  now  under  construction.  From  the 
Esplanades  des  Invalides  to  the  Cliamps  de  Mars, 
along  the  left  bank  of  the  river,  will  be  a  row  of 
official  pavilions  of  the  great  nations,  amona:  which 
will  be  the  building  of  the  United  States.  Between 
the  bridge  of  the  Invalides  and  the  Champs  de  Mars 
will  be  grouped  the  buildings  devoted  to  the  exhibit"^ 
of  the  army  and  navy,  and  between  the  Champs  de 
Mars  and  the  river  will  be  a  building  devoted  to 
marine  navigation  and  another  containing  the  ex- 
hibits pertaining  to  forestry  and  fisheries. 

On  the  famed  Chamos  de  Mars  will  be  found  the 
several  great  palaces  of  the  exposition,  tn  which  will 
be  housed  practically  three-fourths  of  the  exhibits. 
They  will  be  built  around  three  sides  of  the  rectangle 
and  will  be  named  as  follows:  Palace  of.  Agri- 
culture, Palace  of  Electricity,  Pahce  of  Machinery, 
Palace  of  Transportation  and  Civil  Engineering 
Palace  of  Textiles  and  Textile  Fabrics,  Palace  of 
Mines  and  Metallurgv.  Palace  of  Chemical  Indus 
tries  and  Palace  of  Education  and  Liberal  Arts. 

The   great  Eiffel   tower,   which   was   such   a   con- 


from  the  exposition  grounds  will  be  provided  both 
by  rail  and  boat. 

Machinery  and  Electricity. 

The  part  which  machinery  and  electricity  will  play 
in  the  coming  exposition  is  a  more  important  one 
than  ever  assumed  by  these  two  great  indus.ries  in 
former  expositions.  In  a  general  way  it  may  be 
said  that  but  few  important  changes  or  improve- 
ments will  be  shown  in  the  service  of  the  Paris  Ex- 
position over  the  Columbian  Exposition  of  1S93.  The 
French  classification,  however,  is  a  distinct  advance 
o\'er  that  of  any  previous  exposition,  inasmuch  as  it 
provides  for  the  installation  of  the  finished  product 
together  with  the  machinery  and  processes  used  in 
connection  therewith.  Under  this  classification  col- 
lective exhibits  will  be  most  successful  in  presinting 
to  the  visitors  a  clear  understanding  of  the  state  of 
the  art  in   that  particular  industry. 

General  Service  Plant. 

The  great  service  power  plant  of  the  exposition 
will  occupy  a  favorable  position  in  the  main  group 
of  buildings.  It  will  be  installed  immediately  ad- 
joining the  space  allotted  for  the  exhibits  of  elec- 
trical and  other  machinery,  and  any  benefit  which 
might  naturally  accrue  to  the  builder  of  machinery 
installed  in  the  service  plant  will  be  accentuated  by 
reason  of  its  being  localed  in  close  proximity  to 
the  exhibits  not  offered  for  regular  service.  The 
capacity  of  the  boiler  plants  for  the  service  of  the 
exposition  will  be  approximately  20,000  horse  power. 


manufacturers,  who  desire  to  furnish  equipment  ap- 
proximating 5,000  horse  power. 

Transportation  Division. 

The  exhibit  of  automobiles  or  horseless  carriages, 
trolley  cars,  railway  trains,  etc.,  will  be  made  in  the 
special  pavilions  provided  at  the  annex  in  the  park  at 
Vincennes.  A  special  track  will  be  provided  there  for 
trials  and  tests,  and  for  the  daily  speeding  of  auto- 
mobiles, bicycles,  tricycles,  etc.  The  electric  ve- 
hicle is  at  present  very  popular  in  Paris,  and  will  no 
doubt  come  in  for  its  full   share  of  interest. 

Historical  Exfiibits. 

In  addition  to  the  contemporary  exposition,  the 
official  classification  provides  for  the  installa'.ion  of 
a  retrospective  exhibit,  wliich  shall  present  an  his- 
torical view  of  the  progress  in  all  branches  of  in- 
dustry during  this  century.  The  d&partment  of 
electricity  has  been  specially  favored  in  this  regard 
by  the  construction  of  a  special  salon  d'honneur 
within  the  Palace  of  Electricity,  where  the  retro- 
spective exhibit  covering  the  great  field  of  electricity 
may  be  properly  undertaken,  and  where  tlie  personal 
exhibits  of  the  great  inventors  of  the  century  and 
the  collective  exhibits  of  associations  or  individuals 
may,  in  their  several  ways,  illustrate  the  evolution 
and  advance  of  science. 

Organization  and  Classification. 

For  the  information  of  those  interested  in  the 
organization  of  the  technical  service  under  the  di- 
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rc-ctor-general  of  exploitation  it  is  desirable  to  state 
that  the  mechanical  installations  will  be  under  the 
immediate  direction  of  Monsieur  Ch.  Bourdon,  pro- 
fessor of  the  Central  School  of  Arts  and  Manufac- 
tures. The  work  of  this  department  falls  under  two 
distinct  categories.    The  first  relates  to  the  execu- 


Second — Installation  of  steam  mains,  etc. 

(c)  Production  of  power. 
Installation  of  electrogene  groups. 

The  distribution  of  motive  power  is  practically 
assigned  to  the  service  of  electric  installations. 

The  w-orlc  under  the  second  category  is  of  an  ad- 
ministrative order,  and  especially  concerns  the  gen- 
eral conditions  of  exploitation  of  the  boilers  and 
electrogene  groups  and  such  other  apparatus  as  is 
required  for  furnishing  the  steam  for  power  service. 

The  total  mechanical  power  furnished  will  be  in 
the  neighborhood  of  20,000  horse  power,  of  which 
15,000  horse  power  will  be  for  electric  lighting  and 
5.000  horse  power  for  motor  service.  These  figures, 
while  not  absolutely  correct,  are  those  used  by  the 
administration  as  the  basis  of  the  installation. 

In  the  two  power  plants  the  boilers  will  be  placed 
in  two  lines  of  batteries,  with  the  boilers  back  to 
back.  Ample  space  for  general  circulation  of  the 
public  has  been  provided. 

The  location  of  the  electrogene  groups  operating 


des  Invalides,  and  along  the  Quay  d'Orsay  from  the 
bridge  of  Alexander  III.  to  the   Eiffel  tower. 

There  will  be  no  regular  compressed-air  service 
established  by  the  exposition  administration,  but 
arrangements  will  be  made  with  the  City  Public 
Service  company,  whereby  compressed-air  mains 
will  be  brought  into  the  exposition  buildings  and 
air  service  offered  to  the  exhibitors  at  the  regular 
city  rates,  less  10  per  cent. 

Service  Power   Plant. 

The  controlling  minds  of  this  great  undertaking 
have  not  lost  sight  of  the  artistic  side  of  questions 
surrounding  the  service  power  plant,  and  in  the  con- 
struction of  the  chimneys  for  the  two  boiler  plants 
ample  provision  has  been  made  for  the  aesthetic  treat- 
ment of  the  exterior  of  the  towering  stacks  which 
will  conduct  the  gases  from  the  furnaces. 

Two  monumental  chimneys  have  been  designed, 
each  to  be  ornamented  in  a  manner  indicated  in 
Fig.  4.  shown  herewith.     The  height  of  each  will  be 


SectioDal  View  (Loogitud'na')  of  Power  Plaat  showing  OrnameDial  Stack. 


Fig.  3.     Cross  Section  of  Power  Plant. 
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tion  of  the  necessary  installations  for  motive  power, 
and  may  be  subdivided  as  follows: 

(a)  Production  of  steam. 
First — Installation   of  boilers. 

Second — Construction  of  flues  and  chimneys. 

(b)  Distribution  of  water  and  steam. 
First — Construction   of   subways. 


plan  of  Palace  of  E-leclriciiy  and  Service  Plant. 
THE    PARIS    EXPO'SITION    OF    I9OO. 


as  generating  units  for  the  power  plant  will  be 
whhin  the  regular  exhibit  space  devoted  to  the  de- 
partment of  machinery  and  electricity,  as  shown  in 
Fig.  2,  above.  Electricity  will  furnish  the  motive 
power  for  the  operation  of  an  intramural  elevated 
railway,  which  will  encircle  the  Champs  de  Mars, 
pass  in  front  of  the  main  palace  on  the  Esplanade 


230  feet  above  the  level  of  the  Champs  de  Mars,  the 
inside  diameter  at  the  base  28  feet,  and  at  the  sum- 
mit 23  feet.  These  chimneys  are  to  be  illuminated 
at  night,  and  will  thus  trace  a  striking  outline  upon 
the  dark  background  of  the  sky.  A  general  plan 
and  section  of  the  boiler  plants  are  shown  in 
Figs.    2    and    3     on    this    page,     while    a    longi- 
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tudinal  section  parallel  with  the  axis  of  the  Champs 
de  Mars,  showing  the  boiler  plant,  Gallery  of  Ma- 
chines and  Palace  of  Machinery,  is  shown  in  Fig.  4, 
page  324- 

In  appropriating  funds  for  the  power  plant  the 
administration  has,  upon  the  advice  of  the  technical 
committee,  provided  a  minimum  sum.  which  may 
be  said  to  be  only  about  one-third  of  the  allowance 
made  for  the  use  of  power  units  at  the  Columbian 
Exposition  of  1893.  The  great  commercial  rivalry 
between  the  principal  nations  of  Europe  has  been 
a  factor  in  determining  the  course  of  the  adminis- 
tration. Many  large  concerns  would  have  granted 
the  use  of  engines  and  dynamos  during  the  period 
of  the  exposition  without  charge,  providing  ad- 
vantageous arrangement  of  space,  etc.,  could  have 
been  assured  them.  It  was  after  mature  delibera- 
tion, however,  that  the  authorities  settled  upon  a 
very  nominal  compensation,  which  should  apply 
alike  to  French  and  foreign  manufacturers. 

The  details  and  conditions  surrounding  tlie  ten- 
ders of  electrogene  groups  arc  recited  in  the  official 
specifications  appended: 

General  Conditions  of  Installation  and  Exploita- 
tion OF  Engine-dvnamo  Groups. 

Art.  I.  General  Requirements.— The  electrical  energy  re- 
quired for  the  Paris  exposit. on  of  1900  will  be  produced  by  en- 
Kine-dynamo  groups,  the  steam  engine  of  which  will  operate  con- 
densing; the  generator  armatMre  to  be  mounted  direct  on  the  en- 
gine shaft,  thus  excluding  all  cables  and  belts. 

The  administration  will  contract  either  with  one  builder  only 
for  the  combined  group,  or  simply  with  the  builder  of  the  steaiii 
engine  and  with  the  builder  of  the  generator. 

Art.  II.  Technical  Requirements. — ^The  steam  in  the  main 
pipes  will  have  a  mean  effective  pressure  of  142  pounds  per  squre 
inch;  this  pressure  may  vary  10  per  cent,  either  above  or  below 
normal. 

The  electric  current  generated  will  be  delivered  to  a  switch- 
board furnished  by  the  contractor.  The  following  voltages  will 
be  permitted: 

Cont'nuous  current 125.250  or  500 volts. 

AlternUing  current 2,200  volts  with  a  frequency  of  50. 

Three-phase  current 2.20ovolis  with  a  frequency  of  50, 

Art  III.  Special  Rkquirements. — As  the  apparatus  installed 
under  these  articles  will  also  be  considered  as  exhibits,  the  con- 
ditions of  the  general  regulations  of  the  exposition  wili  apply  to 
these  groups. 

The  apparatus  will  be  submitted  to  the  examination  of  the 
international  jury  and  admitced  to  compete  for  awards.  In  con- 
sequence of  this  particular  stipuWtion  the  furnish-ng  of  these 
apparatus  will   be  made  under   the  same  conditions  as  govern 
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FIG.   5.       THE  PARIS    EXPOSITION    OF     igOO. — GENERAL     AR- 
R'^NGEMBNT  OF  ONE  .SECTION  OF  BOILER  PLANT. 

otiier  exhibited  apparatus,  that  is,  nothing  will  be  granted  to  the 
exhibitor  as  allowance  for  expenses  except  for  the  installation 
and  exploitation  of  the  apparatus,  which  remuneration  is  speci- 
fied in  Art.  IX.,  below. 

Art.  IV.  Conditions  of  Installation.— The  installation  of  the 
apparatus  will  be  made  according  to  plans  established  by  the 
builder  and  accepted  by  the  director-general  of  exploitation  on  a 
favorable  report  of  the  technical  committee  and  annexed  to  each 
copy  of  the  contract.  The  builders  will  conform  to  the  regula- 
tions enjoined  by  the  administration  concerning  public  safety. 

Foundations. — The  administration  will  furnish  the  necessary 
floor  space  to  the  exhibitors,  who  will  provide  all  foundations  and 
accessory  works  at  their  own  expense. 

The  materials  employed  for  the  construction  cf  the  foundations 
will  remain,  after  the  exposition  is  over,  the  property  of  the 
builders,  who  may  remove  or  abandon  them  as  they  may  elect. 

Piping.— The  steam  engine  builder  will  establish  at  his  expense 
special  piping  to  his  engine  from  the  main  steam  pipe  provided 
by  the  administration.  A  throttle  valve  will  be  supplied  by  the 
engine  builder  at  the  junction  of  his  piping  with  the  exposition 
mains.  The  engine  builder  will  also  furnish  and  erect  the  feed- 
water  pipes  and  evacuation  pipes  for  the  hot  water  of  condensa- 
tion as  well  as  all  necessary  valves,  traps,  etc..  to  be  placed  at 
the  junction  with  the  main  piping.  The  pipes  conveying  live 
steam  and  cold  water  as  well  as  for  the  outlet  of  the  hot  water 
from  condensation  will  be  placed  in  underground  conduits  con- 
necting the  engines  to  the  underground  galleries  in  which  are  in- 
stalled the  main  distributing  pipes.  These  main  galleries  and 
pipes  will  be  established  by  the  administration,  and  the  private 
piping  will  be  installed  by  the  exhibitors  at  their  expense.  Spe- 
cial regulations  will  fix  the  details  to  be  observed  concerning 
valves  and  joints. 

Switchboards. — Each  generator  will  be  provided  with  a  swiich- 
board  having  the  necessary  means  of  interruption  and  protection 
such  as  are  usually  employed,  also  current-measuring  apparatus 
lo  be  approved  by  the  administration.  The  administration  also 
reservps  the  right  to  require  the  use  of  current-registering  ap- 
paratus. 

For  the  alternating-current  generators  the  contractors  will  be 
obliged  to  furnish  and  install  the  necessary  transformers  for  the 
distributing  stations,  so  that  the  current  of  these  alternators  may 
be  rendered  available. 

Art.  V.  Di."RATiON  of  Service. —The  duration  of  service  is  that 
of  the  exposition  itself,  that  is.  from  April  15  to  November  15. 
1900,  205  days.  The  administration  reserves  the  right  to  vary  this 
period  not  exceeding  30  days,  in  which  case  no  modification  con- 
cerning the  remuneration  allowed  will  be  made. 

Art.  VI.  Daily  Service.— The  duration  of  each  day's  service 
and  the  duration  of  working  hours  will  be  determined  by  the  di- 
rector-general of  the  exposition  according  to  service  requirements. 
The  builders  agree  to  furnish  at  any  time  the  maximum  amount 
of  power  they  have  undertaken  to  supply. 

The  director-general  of  the  exposition  will  establish  between 
the  several  builders  an  equalization  of  work  so  as  to  jiermii  proper 
working  and  resting  periods  for  facilitating  the  visiting,  cleaning 
and  repairing  of  apparatus  without  causing  any  inconvenience  to, 
or  disruption  of.  ttie  regular  service. 

Art.  VII.  Measurement  of  Esergv. — The  administration, 
with  the  assistance  of  the  contractors  employes  and  at  his  ex- 
pense, will  make  such  experiments  and  tests  as  are  necessary  to 
ascertain  if  the  engines  and  generators  are  capable  of  furnishing 
the  power  stipulated  in  the  private  contracts.  An  official  report 
will  be  made  concerning  these  tests.  .-It  any  time  during  the  ex- 
position period  these  tests  may  be  renewed  to  verify  the  previous 
reports. 

.^RT.  VIII.  Financial  Conditioss. — The  live  steam  required  by 
Ilie  engines  and  water  for  condensing  will  be  furnished  by  the  ad- 


ministration free  of  charge.  The  builders  wilt  receive:  (i)  A 
fixed  sum  to  remunerate  them  for  a  portion  of  the  prime  installa- 
tion expense;  (2)  a  sum  proportionate  to  the  number  of  hours  of 
work  at  the  normal  rating  of  the  group  as  accepted  by  the  ad- 
ministration. These  sums  will  be  fixed  according  to  the  po%ver 
of  the  units  as  determined  in  tne  private  contracts  and  in  accord- 
ance with  the  following  tables  (the  amount  to  be  contributed  by 
the  administration  toward  the  first  cost  of  installation  is  presented 
in  Tables  No.  1  and  No.  2.); 

Table  No-  i. 
Total  allowance:  Engine.     Dynamo.  Together. 

Total  maximum  contribution S46.330        S19.300  865,630 

Amount  allotted    to  .tlie  French  sec- 

tioa  (Plant  La  Bourdonnais). 23,165  9.650  32,815 

Amount  allotted     to  foreign  section 

(Plant  Suffren) 23.165  9,650  32,815 


on  or  before  March  15,  1900;  on  this  date  will  begin  the  trials  men- 
tioned in  Art  VII. 

Art.  XI.  Penalties  Exacted  por  Delavs.— In  event  of  delav 
beyond  the  time  fixed  in  Aru  X.  for  the  installation  of  the  units', 
the  administration  will  exact  tiie  following  penalties  and  will  de- 
duct them  from  any  sums  which  may  ultimately  be  due  to  con- 
tractors from  the  exposition,  (i)  A  penally  equal  lo  the  allow- 
ance corresponding,  for  the  apparatus  referred  to,  10  the  normal 
service  of  the  group  during  a  workini£  day  of  seven  hours;  (2)  a 
penalty  on  the  allowance  made  for  installation  expetij^cs.  which 
will  be  calculated  by  muUipIyio^  the  amountof  thisrerauneraiion 
by  a  coefficient  of  reduction  equal  to  the  ratio  of  the  number  of 
days  delayed  to  the  total  duration  of  the  exposition. 

Art.  XII.  Cancellation  OF  Contkact  FOR  Excessive  Delays.— 
If  the  apparatus  is  not  in  condition  to  furnish  a  regular  service 
begioning  with  May  15.  1900,  the  administration  reserves  lo  itself 
the  right  to  cancel  the  contract  made  with  the  builder  without  in- 
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Table  No.  2. 

Allowance  per  iadicated  Amount  allowed  per  horse  power, 

horsepower:  Engine.     Dynamo.  Together. 

For  the  first  1,000  H.  P 51.92  S  .78  82.70 

For  1,000  to  1,500  H.  P 1.37  ,24  1.61 

For  all  above  1,500  H.  P.... i.oo  .18  i.iS 

In  the  event  of  the  maximum  horse  power  accepted  by  the  ad- 
ministration from  foreign  builders  being  such  as  to  make  the 
total  remuneration  based  on  Table  No.  2  greater  than  the  total 
sum  for  this  service  as  established  in  Table  No.  i,  a  proportionate 
reduction  will  be  made  on  the  horse  power  allowance  for  each 
builder  which  shall  be  commensurate  with  the  increase  in  total 
horse  power  over  the  limit  established  by  the  appropriation. 

The  capacity  of  the  groups  admitted  for  service  will  be  so  pro- 
portioned that  this  reduction  will  not  exceed  50  per  cent. 

Table  No.  3. 

(Sums  representing  thi;  administratioD'.s  contribution  toward 
the  expense  of  exploiting  and  operating  the  electric  groups), 

. Per  Horse  Power. -^ 

.Allowance  per  I.  H.  P.  per  Hour.       Engine.     Dynamo.  Together. 

For  the  first  1,000  H.  P Cents  0.162  0.13S  0.300 

From  1,000  to  1,500  H.  P Cents  o  067  0057  0.124 

.^bove  1,500  H.  P Cents  0.056  0.046  0.102 

The  administration  guarantees  to  the  builders  a  minimum 
duration  of  work  fixed  at  500  hours. 

Art.  IX.  Terms  of  Payment. — The  remuneration  above  stipu- 
lated will  be   paid  to  contractors  as  follows:  On  July  10,  1900,  pay- 


demnity  being  due  to  either  party,  and  without  remuneration  for 
installation  expenses  to  be  paid  by  the  administration. 

Art.  XIII.  Penalty  in  Event  of  Interruption  of  Service. — 
In  case  ot  interruption  to  the  regular  service,  aside  from  the 
resting  hours  fixed  by  the  director-general  of  exploitation,  the 
contractor  will  have  imposed  by  the  admini<:tration  for  each  day 
of  said  interruption  a  penalty  equal  to  the  allowance  correspond- 
ing, for  the  apparatus  referred  to,  to  the  normal  service  of  a  dav 
of  seven  working  hours. 

If  this  interruption  exceeds  a  period  of  10  days,  a  second  penalty 
will  be  exacted  and  deducted  from  the  remuneration  provided  by 
the  adminisiration  toward  the  installation  expenses,  which  pen- 
alty will  be  calculated  by  multiplying  the  amount  of  such  remun- 
eration by  a  coefficient  equal  to  the  ratio  of  number  of  days  of  de- 
lay to  the  total  duration  of  expo--ition. 

Art.  xrv.  Employes.— The  director-general  of  the  exposition 
will  retain  the  right  to  require  the  discharge  of  any  agents  or  em- 
ployes in  the  service  of  contractors  for  insubordination,  in- 
capacity, intemperance  or  want  of  probity. 

Art.  XV.  Medical  Service.— The  builders,  being  considered 
as  exhibitors,  as  stipulated  in  Art.  III.,  will  not  be  classed  as  con- 
tractois  for  the  masonry  work  required;  therefore,  the  amount  of 
their  contracts  will  not  be  submitted  to  the  customary  deduction 
of  one  per  cent,  for  medical  service  required  in  .Art.  XVI.  of  gen- 
eral conditions. 

On  the  other  hand  the  employes  of  the  builders,  in  case  of  in- 
jury or  accident,  will  receive  only  the  "first  help  to  the  injured," 
the  regulations  of  Art.  III.  and  IV.  of  the  "Arretfi  Minist^riel" 
not  applying  to  them. 

Art.  XVI.    General  Regulations. — The  contractors  agree   to 
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ment  of  the  number  of  working  hours  furnished  from  the  begin- 
ning of  ihe  exposition  up  10  and  inrludinw  June  15th  ;  on  Septem- 
ber loth  for  the  number  of  working  hours  furnished  from  June  i5ih 
lo  August  igth:  one  month  after  the  close  of  the  exposition  the 
balance  covering  the  number  of  working  liours  furnished  after 
August  15th.  That  portion  of  the  remuneration  allowed  toward 
first  cost  of  installation  will  be  paid  in  thirds  on  the  same  dates. 

Art.  X.  Date  OF  Delivery.— Tlie  contractors  agree  to  begin 
the  foundations  for  the  engines  and  dynamos  not  later  than  Oc- 
tober 15.  1899.  If  at  thit  time  they  have  not  taken  possession  of 
the  space  granted  to  them  and  are  unable  to  show  satisfactory 
progress  in  the  coLstruction  of  the  apparatus  and  in  arrangements 
for  prompt  de]iver>-,  thus  assuring  the  administration  of  the  ful- 
fillment of  their  obligations,  the  right  to  cancel  without  indem- 
nity the  contract  between  the  administration  and  the  contractor 
is  reserved  to  the  exposition  officials. 

The  contractors  must  complete  the  installation  of  their  groups 


conform  to  all  the  regulations  promulgated  by  the  director-gen- 
eral of  the  exposition.  They  will  be  held  responsible  for  acci- 
dents caused  by  their  apparatus  or  employes. 

Disagreements  between  the  administration  and  contractors 
must  be,  previous  to  any  definite  action,  examined  by  three 
competent  members  of  the  technical  committee.  One  of  these 
members  %vill  be  chosen  by  the  commissioner-general  of  the  ex- 
position, the  second  by  the  contractor,  and  the  third  will  be 
chosen  by  the  two  first-named  members. 

The  contractors  agree  to  withhold  any  procedure  or  action  at 
law  until  after  having  submitted  the  disagreement  to  the  council 
of  arbitration  as  above  provided  for. 

In  the  main  the  general  conditions  of  installation 
and  exploitation  of  steam  boilers  are  similar  to  those 
governing  the  engine-dynamo  plant,  but  there  are 
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some  special  features   which  are  presented   in   the 
following  abstract: 

Special  Conditions  of  Boiler  Installation. 

Art.  I.   General  Requirements.— The  steam  required  for  the 
production  of  raoti%'e  power  tor  the  Universal  Exposition  of  1900 


Art.  \'IL  Date  of  Delivery.— (Same  as  Art.  X..  engine-dynamo 
groups.) 

Art.  VIII.  Daily  Service. — (Same  as  Art.  VI:,  engine- d>'namo 
groups.) 

Art.  IX.  Financial  Conditions. — The  feed  water  will  be  fur- 
nished free  of  charge,  ace  rding  to  the  conditions  of  An  III.  As 
explained  in  that  article,  the  chimney  flues  as  wel!  as  the  general 
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will  be  produced  by  two  distinct  plants;  one,  called  "Usine  La 
Bourdonnais,"'  being  reserved  for  French  builders,  will  be_  placed 
inthecourtof  ii/by  40  meters  situated  between  the  Palace  of  Elec- 
tricity. Palace  of  .Agriculture,  Palace  of  Machinery  and  the  pas- 
sage alone  toe  Avenue  de  la  Bourdonnais:  the  second,  reserved 
for  foreign  builders,  will  be  placed  in  a  court  situated  next  to  the 
Avenue  Suffren  and  called  "'Usine  Siiffren." 

Thes-i  boiler  plants  will  be  formed  by  groups  of  boilers,  each 
group  being  able  to  produc  under  normal  conditions  a  minimum 
of  22,000  pounds  and  a  maximum  of  44,000  pounds  of  steam  per 
hour. 

The  administration  of  the  e:iposition  will'not  contract  for  more 
than  one  group  with  the  same  builder. 

Art.  II.  Special  Requirements- — (Same  as  Art.  III.,  engiue- 
dynamo  groups.)  ~  '  ~ 

'Art.  III.  Conditions  of  Install.\tioms. — (Same  as  Art.  IV., 
engine-dynamo  groups,  with  the  following  addi  ions :) 

Chimney  Flues. — The  main  flues  for  smoke  from  both  boiler 
plants  will  ba  established  at  the  expense  of  the  administration. 
Junction  pieces  will  be  prepared  to  receive  the  ends  of  the  flues 
from  the  different  groups  of  boilers.  The  private  flues  connect- 
ing the  boilers  to  the  main  flues  will  be  made  by  the  contractors 
at  their  expense  after  the  approval  of  the  plans  by  the  director- 
general  of  exploitation. 

Smoke  Stacks. — .A  large  smokestack  will  be  established  by  the 
administration  for  each  boiler  house. 

S  earn  Pipes. — The  administration  will  furnish  the  main  piping 
connecting  ihe  boiler  houses  with  the  engine  rooms  and  ihe  dif- 
fcent  parts  of  the  exposition  where  steam  is  required, -but  each 
bu-lder  must  furnish  at  his  expense  the  connection  from  his 
boilers  to  said  main  pipes, 

Ft-ed  Waier. — The  administration  will  furnish  main  feed-water 
pipes  ihroueh  which  will  be  conducted  the  wat^r  required  for  the 
boilers,  but  contractors  must  connect  their  feed  tanks  or  pumps 
to  these  mains. 

Sewerage. — General  sewer  pipes  will  be  established  by  the  ad- 
ministration. The  contractors  will  be  required  to  make  at  their 
expense  the  connections  to  the  sewers  from  the  boilers,  blow-offs, 
drains,  etc. 

Condensers. — To  avoid  the  escape  into  the  atmosphere  of  the 
steam  used  in  the  different  auxiliary:apparatus.  the  admiuistra- 
tion  will  erect  independent  cofidea^efs  into  which  this  steam  will 
be  evacuated. 

Main  overflow  pipes  for  ihese  condensers  will  also  be  estab- 
lished by  the  administration,  but  the  contractors  must  connect 
their  apparatus  thereto  at  their  own  expense.  They  must  also  es- 
tablish a  security  escape  into  the  open  air. 

Art.  IV.  Technica-l  Conditions. — The  steam  apparatus  must 
comply  with  the  conditions  of  French  laws  and  regulations  con- 
cerning public  security  unless  exceptions  have  been  granted  by 
the  m  nister  of  public  works,  that  is.  apparatus  built  acco  ding  to 
legal  requirements  and  subjected  to  official  security  tests  es  lab- 
lished  by  law  in  the  originating  counin.-  may  be  accepted  upon 
the  proper  recognition  of  such  requirements  and  tests  being  in 
consonance  with  French  law.  The  administration,  on  the  advice 
of  the  technical  committee.  reser\'es  the  right  to  require  such 
other  safeguards  or  safety  appliances  as  it  may  deem  necessary 
for  apparatus  workiue  near  the  public  aisles  and  passaeeways. 

The  boilers  and  their  accessories  must  be  established  and  the 
condiions  of  regulation  carefully  observed  for  a  normal  working 
pressure  of  156  pounds  per  square  inch. 

Plaos  of  Installation. — General  and  detailed  drawings  must  also 
be  submitted  to  the  techuical  committee,  this  committee  pre- 
scribing the  conditions  to  which  the  builders  must  conform  in 
the  installation  they  undertake. 

The  committee  may  particularly  require  satisfactory  arrange- 
ment concerning  the  installation  of  the  boilers  from  the  chimney 
flues,  water  pipes,  steam  pipes  etc.  All  f'^ed  pipes,  etc.,  must  be 
ins-ailed  and  maint  -ined  in  perfect  condition 

The  furnaces  shall  be  constructed  so  as  to  avoid  the  production 
of  opaque  smoke,  the  fuel  adopted  by  the  builder  being  carefuUy 
selected  with  this  end  and  view. 

Art.  V.  Measuring  AND  Controlling  Apparatus.— The  build- 
ers agree  to  mount  Qn  their  boilers  such  indicators,  gauges  or 
veriflcalion  apparatus  as  ihedirector-general  of  exploitation  may 
deem  necessary,  and  to  have  such  experiments  made  as  the 
technical  committee  or  jurj-  of  awards  may  demand. 

The  builders  will  fum  sh,  mount  and  keep  in  repair  at  their 
own  expels  e  during  all  the  time  of  the  exiosition  a  suitable  water 
m-ter  of  one  of  th-;  patterns  accepted  by  the  administration,  to  - 
be  installed  on  the  pip6  supplying  the  feed  water  to  their  boilers, 
re -dings  of  the  meter  to  be  taken  even."  day  by  the  inspector  of 
mech<nical  service,  who  shall  keep  the  key  to  such  waer  gauge: 
two  seals  will  be  placed  by  said  inspector  on  the  feed  and  outlet 
pipes  of  the  meter. 

The  builders  agree  not  10  blow  off  the  boilers  except  in  the 
presence  of  said  inspector  and  will  make  sure  that  the  evacuation 
and  overflow  c  icks  are  closed  in  due  lime.  so  as  not  to  show  er- 
roneous result*;  concerning  'he  vaporization. 

A  specials<eam  outlet  will  be  located  between  the  boiler  and 
the  mail  throttle  valve,  according  to  the  conditions  to  be  pre- 
scribed by  the  director-g  neral  of  exp'oitation,  which  will  permit 
the  m-asureme"t  of  the  water  carried  away  by  si^ am. 

Arrangements  will  also  be  made  for  the  reading  of  the  tempera- 
ture of  the  gases  escaping  from  the  furnaces  and  for  analyzing 
them. 

Art.  VI.  Duration  OF  Service, — (Same  as  Art,  ^■.,  engine-dy- 
namo groups.)  _  -       ' 


steam  feed,  sewerage  and  overflow  pipes  will  be  furnished  bj'  the 
contractors  at  their  expeu'se  as  well  as  all  datnpers,  cocks,  gutters, 
and  in  a  general  way.  all  other  accessories  required. 

The  administration  will  furnisb  the  boiler  house.  The  fuel, 
necessary  employes  and  all  other  expenses  concerning  the  in- 
stallation as  well  as  for  the  exploitation  and  trials  will  be  at  the 
expense  of  the  builders.  The  exploitation  will  therefore  entirely 
be  at  the  expense  of  the  builders,  particularly  that  which  concerns 


expense  of  installation  of  boilers  and  their  accessories.  This  sum 
is  flxed  at  52S9.50  per  2.200  pounds  of  productive  capacity  of  steam 
per  hour,  as  contracted  for  by  the  administr  tion  and  appearing 
on  the  private  contract  of  edch  builder.  This  productive  capacity 
will  de  determined  uy  the  technical  committee  and  wili,  in  any 
case,  not  exceed  122  pounds  per  square  foot  of  grate  surface, 

(2)  A  sum  representing  the  administration's  couiribution  to  the 
e.vpe'ise  of  exploitation,  which  sum  is  flxed  at  S5  cents  per  2,200 
pounds  of  steam  effectively  produced  from  the  opening  to  the 
Close  of  the  exposition  and  during  the  working  hours  fixed  by  the 
director-ginerai  of  exploitation. 

Art  X.  Terms  OF  Pavuent. —  (Same  as  ArL  IX.,  engine-dynamo 
groups.) 

Art  XI.  Pes.\lties  Exacted  for  Delays. — (Same  as  ArL  XI.. 
engine-dynam-j  groups.) 

Art.  XII.  Cancellation  of  Contracts  for  Excessive  Delays. 
—  Same  as..Art  XII.,  engine-dynamo  groups.) 

Art.  XIII. — Pesaltv  IN"  Event  OF  iNTERRUprroN  to  Service. — 
I  Same  as  .\rt.  XIII.,  engine-dymmo  groups.) 

Art.  XIV.  Accounts. — The  administration  reserves  the  right 
to  take  for  the  regulation  of  the  accounts  any  steps  necessary,  or 
to  make  t-  sts  and  trials  so  as  to  he  informed  as  exactly  as  possi- 
ble concerning  the  power  produced  by  the  boilers  and  acces- 
sories. 

Art.  XV.  Regulations. — (Covered  in  .Art.  XVL,  engine-dynamo 
groups.) 

Art.  XVI.  Employes. — (Same  as  Art.  XIV;  engtne-dyDamo 
groups.) 

Art.  XVII.  Responsibility*. — (Covered  in  Art.  XVI.,  engine- 
dynamo  groups.) 

Art.  XVin.  Medical  Service.- (Same  as  Art.  XV..  engine- 
dynamo  groups.)  ) 

Art.  XIX.  Disagreement. — (Covered  iu  An.  XVI..  engine-dy- 
namo groups.) 

Inclined  Electric  Elevators. 

A  new  feature  of  the  exposition  service  is  the 
"escalader/'  an  inclined  elevating  way,  constructed 
in  the  form  of  an  endless  carpet  or  belt,  propelled 
by  a  drum  at  one  end.  No  former  exposition  has 
made  such  generous  provisions  for  means  of  carry- 
ing the  public  to  the  galleries,  and  as  the  tj-pical 
"escalader"  has  been  so  recentl}-^  brought  into  pub- 
lic use,  nearly  everyone  in  the  commercial  world 
will  be  anxious  to  see  the  results  obtained  with  it. 
The  extent  to  which  the  elevating  stairway  may  be 
successfully  used  can  scarcely  be  esthnated  at  this 
time.  They  are  said  to  be  safe,  easily  installed, 
simple  to  operate,  and  their  capacity  is  far  in  excess 
of  vertical  elevators  so  far  as  transportation  from 
floor  to  floor  of  large  crowds  is  concerned.  Such 
devices  have  long  been  sought  for  large  stores,  ele- 
vated railway  stations,  etc.  Privilege  has  been 
granted  the  commissioner-general  for  the  United 
States  to  install  a  working  exhibit  of  one  or  more 
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fuel,  employes,  etc..  and  these  expenses  will  be  settled  d-rectly 
by  them  without  any  interference  by  or  responsibility  resting  on 
the  administration,  which  will  in  no  case  assume  any  expenses  in- 
curred ins'de  the  groimds  of  the  exposition  by  the  builders  en- 
gaged to  furnish  the  steam. 

Within  the  ground-;  no  fuel,  ashes,  etc.,  will  be  allowed  to  be 
stored,  except  in  sacks. 

The  remuneration  allowed  to  builders  includes:  (1)  A  fixed 
sum  representing  the  administration's  contribution'  toward  the 
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in  or  near  some  United  States 
section. 

The  terms  under  which  the  inclined  electric  ele- 
vators are  to  be  installed  are  essentially  the  same 
as  those  of  other  exhibits  that  find  a  place  in  the 
service  plant  of  the  exposition.  There  are  special 
conditions,    of   course,   and   details   of  construction 
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ihat  may  prove  interesting  to  those  considering  this 
class  of  apparatus.  The  competition  will  be  di- 
vided into  two  lots,  one  composing  13  elevators  in 
the  palaces  fronting  on  Avenue  Suflfren,  and  the 
other  14  in  the  palaces  fronting  on  the  Avenue  de 
la   Bourdonnais  and   Constantine. 

The  following  abstracts  from  the  official  specifica- 
tions cover  the  principal  points  of  interest: 

Tlie  inclined  elevators,  tlieir  elrclric  motors,  means  ol'  trans- 
mission and  other  accessories,  will  be  established  in  conformity 
with  tiie  Reoeral  ret- ulations  to  the  general  design  accompanying 
these  articles. 

Tlie  baams  supporting  the  inclined  elevators  will  be  supported 
on  the  upper  door  by  one  or  two  pillars  resting  on  a  solid  mass  ol 
mnsoniy  level  with  the  ground  floor.  They  may  also  be  siinported 
at  some  poiniot"  their  lines  by  one  or  two  additional  pillars,  in 
line  with  the  ]>i  liars  of  the  palace  proper. 

The  bay  to  be  cut  through  the  upper  floor  will  be  est-tblished 
by  the  administration  at  its  expense.  The  contraciors  shall  pro- 
vide ti  r  a  plitl'orm  of  a  particular  type  acceptable  to  the  admin- 
istration. The  bay  will  be  6  feet  6?i  inches  in  width  and  32  feet 
Q^i  inches  long. 

The  apparatus  will  be  constructed  for  one  file  of  passengers, 
and  the  proportions  will  be  as  follows: 

Width  of  carpet  or  elevatiug  surface 235^8  inches 

Distance  between  railings 35  7-16  inches 

Grade  of  incline  per  fooi  (appro.\imately) 4  inches 

Capacity  of  the  eleva.or  in  p  >sscng  rs  , 20  passengers 

(Normally  one  person  per  yard.) 

Capacity  of  elevator  in  passengers  40  passengers 

tAt  maximum  two  persons  per  yard.) 
Distance  between  the  surface  of  ground  floor  and 

the  surface  of  the  gallery  door 23  feet 

The  apparatus  will  be  installed  for  a  minimum  speed  per  sec- 
ond of  tg  n-i6  inches  and  a  maximum  speed  per  second  of  235-;! 
inches. 

TUe  conveyor,  properly  speaking,  will  consist  of  an  endless 
belt  or  platform  constructed  of  pliable  and  yet  resisting  mat'  rial, 
which  will  roll  continuously  and  uniformly  and  must  possess  both 
softness  and  necessary  rigidity  for  the  service  to  be  performed. 

When  in  operation  the  rolling  surface  must  so  move  over  the 
supports  or  rollers  as  to  cause  no  perceptible  or  disagreeable  ef- 
fect beneath  ihe  feet  of  the  passengers. 

The  devices  for  stretching  .his  moving  surface,  or  scheme  for 
•'taking  up  the  slack."  must  allow  for  all  the  elongation  which 
may  be  produced  during  the  entire  period  of  the  exposition,  so  that 
it  will  not  be  necessary  to  dismantle  any  portion  of  the  elevator 
during  such  tinie. 

Tlie  entire  mclined  elevator  must  work  absolutely  without 
noise.  All  mechanical  apparatus  connectpd  with  the  elevator 
which  may  need  oiliug  or  greasing  must  be  so  arranged  as  to 
avoid  all  possibility  of  contact  with  passengers  or  tneir  garments. 

The  electric  motor  and  the  apparatus  tor  driving  the  elevator 
must  be  placed  as  near  as  possiole  to  the  elevator. 

All  parts  must  be  accessible,  either  from  the  ground  floor  or 
the  platform  on  the  gallery  door;  for  tue  maintenance  in  operation. 

Proper  arrangements  must  be  maJe  so  thai,  in  event  ot  damage 
or  accidents  to  tne  motor  or  mechanism,  the  rolling  surface  loaded 
with  passengers  can  n^t  receive  a  descending  uiovcmeni, 

i  he  side  rails  will  be  also  formed  by  enaless  cables,  so  con- 
structed that  ihey  will  present  under  the  hands  of  the  passengers 
a  soft  and  clean  suppoit. 

Tue  upper  pa.  t  of  mis  endless  cable  or  moving  side  r-.iI  at  the 
heigbt  or  tne  uand  will  only  be  seen;  the  lower  part  will  be  in- 
closed by  framework  wUich  will  have  a  p  rte-tiy  plain  and 
smooih  surface  offering  no  possibility  of  accident  10  tn'e  gar- 
ments of  the  passengers.  Tn^se  moving  siue  ra  Is  must  have 
precisely  the  same  speed  as  the  elevating  surface  proper. 

The  tests  of  capacity  of  the  elevators  will  i>e  made  under  a  load 
of  7,700  pounds,  representing  tne  weight  of  50  passengers,  uni- 
foruiiy  Sj^read  over  tne  lines  of  the  elevator.  This  l^ad  will  be 
retained  as  long  as  deemed  necessary  uy  the  administration. 

As  it  IS  unpractivaole  to  make  tne  tests  of  capacity  undor  a  load 
equal  to  50  passengers,  which  should  ue  renewed  in  a  continuous 
fashion,  the  device  fo/  stretching  ihe  endless  belt  or  movi  .g  ele- 
vator will  ue  airanged  in  sucn  a  manner  as  to  give  tj  it  a  tension 
cor.  espondiug  lo  tuat  which  it  would  receive  under  the  weignt  of 
50  passengers  or  tue  equivalent  of  7,700  pounas. 

Under  tnis  tension  tne  maximum  sliced  must  be  maintained 
continu  jualy  as  may  oe  required  by  the  administration. 

Ttie  electric  current  necessary  for  the  electric  motors  will  be 
supplied  uy  tne  exposition  wiihout  expense  to  tne  contractor. 

Tne  remuueraiion  of  the  contractor  will  consist  of  a  tee  to  be 
exacted  cf  each  passenger  using  tne  elevators;  this  fee  shall  be 
ten  centimes  per  passenger. 

A  percentage  of  each  lee  for  the  right  of  the  concession  will  be 
allowed  .be  e*pjsitton.  and  the  amount  of  such  percentage  is  to 
be  indicated  in  tne  proposition  ui  the  uidders ;  tue  lioeraliiy  of 
this  perce-tafie  will  largely  intluence  the  cnoice  of  the  suci;essful 
contr.ctors  selected  by  tiie  exposition. 

The  contractor  will  be  authorized  to  collect  from  the  public 
direct  the  tee  of  ten  centimes  for  each  passenger. 

Electrical  Features. 

Among  the  special  features  of  interest  to  elec- 
trical men  will  be  the  illumination  of  the  grand 
entrance,  shown  in  Fig.  8,  page  326,  and  the  big 
wheel,  which  is  represented  in  Fig.  9,  page  326. 
The  latter  is  larger  than  the  Ferris  wheel  at  Chi- 
cago, and  differs  in  many  important  details  of  con- 
struction, as  will  be  noticed  by  examining  the  pic- 
ture. The  height  of  the  structure  is  brought  out 
clearly  in  the  cut,  which  affords  an  opporiunity  to 
form  a  contrast  with  surrounding  buildings.  The 
end  of  the  machinery  hall  ot  the  last  exposition, 
which  is  to  be  used  as  the  Palace  of  Agriculture  in 
the  present  exhibition,  is  shown  at  the  right.  A 
double  row  of  incandescent  lights  ouJines  the  wheel 
at  night.  Colored  lamps  are  used  extensively  at 
present.  1    1  I    ' 

Not  all  of  the  main  palaces  will  be  lighted  at  night. 
The  Palace  of  Manufactures,  Palace  of  Electricity, 
Palace  of  Transportation  and  Civil  Engineering, 
Palace  of  Textiles,  and  perhaps  one  or  two  other 
palaces,  will  be  well  illuminated  every  evening.  The 
great  Hall  of  Fetes,  which  occupies  a  central  posi- 
tion in  the  Palace  of  Agriculture,  will  be  illuminated 
brilliantly  whenever  in  use  for  evening  gatherings. 
The  Palace  of  Education  and  Liberal  Arts,  Palace 
of  Mines  and  Metallurgy,  Palace  of  Chemical  In- 
dustries, and  Palace  of  Agriculture  will  not  be 
equipped  for  evening  illumination. 

It  is  the  Palace  of  Electricity  to  which  all  eyes 
will  naturally  turn  at  night,  and,  as  its  main  fagade 
reaches  across  the  entire  width  of  the  open  plaza 
in  the  center  of  the  Champs  de  Mars,  splendid  op- 
portunity will  be  afforded  for  the  attractive  treat- 
ment of  the  architectural  features  of  the  exterior 
of  this  palace.  A  reproduction  of  the  official  sketch 
prepared  by  the  architect  and  adopted  by  the  admin- 
istration, showing  the  front  of  the  Palace  of  Elec- 
tricity and  the  principal  features  of  ornamentation, 
is  presented  in  Fig.  i.  Immediately  in  front  of  the 
Palace  of  Electricity  is  the  grand  Chateau  d'Eau, 
which,  as  planned,  will  assume  the  character  of  an 


immense  fouiUain  with  a  series  of  cascades,  to  be 
cftectivcly  illuminated  by  vari-colored  lights,  thus 
making  a  most  brilliant  and  striking  attraction  for 
the  evening.  A  very  ingenious  scheme  has  been 
ifndertakcn  in  connection  with  this  Chateau  d'Eau. 
All  of  the  water  used  in  the  power  plant  for  con- 
cicnsing  purposes  is  to  be  discharged  through  the 
Chateau  d'Eau  and  the  cascades  surrounding  it, 
thus  making  use  of  this  water  in  artistic  effects,  and 
obviating  the  necessity  of  pumping  from  the  .river 
another  great  volume  of  water  simply  for  fountain 
use. 

The  administration  has  considered  well  the  neces- 
sity for  making  the  gallery  space  in  the  various 
palaces  as  accessible  to  the  public  as  possible,  and 
provision  has  been  made  not  only  for  numerous 
vertical  elevators  of  steam,  electric  or  hydraulic  type, 
but  for  a  large  number  of  inclined  elevating  ways,  or 
"rolling  carpels,"  to  carry  the  passengers  easily 
and  speedily  from  the  crowded  ground  fioor  to  the 
galleries,  where  many  interesting  and  instructive 
exhibits  will  be  installed.  The  limited  ground  area 
at  this  exposition  makes  necessary  the  husbanding 
of  all  available  gallery  space.  On  the  Champs  de 
Mafs  there  will  be  installed  14  of  these  elevators,  or 
"escaladers,"  which  will  have  a  capacity  each  of 
not  less  than  3,000  passengers  per  hour.  A  fee  not 
exceeding  two  cents  for  each  passenger  will  be 
charged  for  the  use  of  these  "escaladers." 


Surface-contact  Electric  Railways.' 

By  Edward  H.   Johnson. 

Part  I. 

In  considering  the  problem  of  electrically  oper- 
ated surface  railways,  as  in  considering  other  prob- 
lems, one  inventor  will  from  motives  of  expediency 
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FIG.     I.       SURFACE-CONTACT  ELECTRIC  RAILWAYS. 

follow  the  general  trend  of  the  commercial  evolu- 
tion of  his  art^  while  another  will  look  beyond  and 
seek  that  solution  which  shall  possess  the  element 
of  permanency  by  virtue  of  being  founded  on  cor- 
rect theory. 

In  no  branch  of  modern  electrical  development 
has  this  divergence  of  inventive  tendency  been  more 
marked  than  in  that  of  electrical  distributio;!  for 
tram-car  service.  The  quick,  cheap  and  effective 
overhead  trolley  afforded  the  "expediency"  inventor 
a  fruitful  field.  It  was  a  rich  harvest,  but  it  was 
a  harvest  of  one  season  only.  That  season  has 
passed.  The  phenomenal  success  of  the  electric 
tram-car  has  in  itself  forced  a  "public  opinion" 
in  antagonism  to  the  overhead-supply  system,  hence 
the  "expediency"  inventor  is  again  requisitioned 
and,  following  his  nose  with  the  instinct  of  his  class, 
says  'Take  the  trolley  off  the  poles  and  string  it 
it  in  a  cable  slot."  The  fact  that  electricity  and 
water  are  mortal  foes  and  that  a  cable  conduit  is 
neither  more  nor  less  than  an  open  street  sewer 
has  no  weight  with  him,  since  his  client's  margin 
cf  earnings  is  sufficiently  great  to  permit  not  only 
of  enormous  expenditure  for  a  construction  that 
will  secure  drainage,  but  also  for  paying  the  consid- 
nable  cost  of  the  excessive  leakage  inherent  in  the 
i>ystem. 

It  thus  comes  to  pass  that  in  metropolitan  streets, 
where  the  traffic  is  of  "bonanza"  proportions,  the 
problem  of  complying  with  a  public  demand  may  be 
and  is  met  by  a  brute-force  solution — a  solution 
neither  in  consonance  with  scientific  nor  commer- 
cial principles.  i  ■,    1    | 

That  such  a  solution  of  the  problem  is  no  solution 
at  all  _  for  at  least  99  per  cent,  of  the  tramways  of 
American  cities  can  easily  be  demonstrated  by  a 
comparison  of  their  possible  net  earnings  and  the 
interest  on  the  great  investment  demanded  by  it. 

A  further  development  of  art  is,  therefore,  essen- 

I.     Read  before  the  New  York  Electrical  Society. 


tial,  and  the  brother  inventor  must  now,  perforce, 
be  granted  a  hearing.  Of  him  is  required  a  solu- 
tion of  the  problem  which  shall  possess  the  element 
of  permanency  and  which  shall  not  demand  an  in- 
vestment of  prohibitive  proportions,  immediately 
this  inventor  opens  with  his  plan,  it  is  recogniiied 
as  an  old  acquamtancc,  to  whom  not  much  attention 
has  hitherto  been  paid  and  who  has,  in  the  whirl 
of  expediency,  been  passed  by  with  a  gesture  of 
impatience.  Present  necessity,  however,  now  se- 
cures the  recognition  heretofore  denied,  and  it  is 
discovered  that  not  only  is  the  plan  a  true  soiu.ion, 
but  that  it  was,  as  a  matter  of  tact,  evolved  funda- 
mentally from  the  brain  of  the  late  and  lamented 
Dr.  Hopkinson,  16  years  ago,  and  it  is  safe  to  say 
that  had  it  met  with  a  tithe  of  the  encouragement 
given  to  its  overhead  and  open-conduit  brothers, 
it  would  have  been  more  speedily  perfected,  and 
neither  the  overhead  nor  the  .underground  trolley 
would  to-day  exist  upon  a  single  important  street  in 
either  town  or  city. 

An  important  factor  effective  in  retarding  the 
development  of  a  sound  system  has  been  the  un- 
willingness of  the  larger  street-railway  syndicates 
to  see  any  underground  system  a  rlemonstrated  suc- 
cess. Their  overhead  charter  rights  generally  con- 
tain an  obligation  to  substitute  such  a  system  on 
proof  of  its  practicability;  hence  their  determina- 
tion to  damn  it  in  the  eyes  of  the  public  and  mu- 
nicipal aufhority.  Even  yet  the  corporations  own- 
ing franchises,  while  suffering  their  associates  to 
develop  the  costly  open  conduit  in  the  great  and 
wealthy  metropolis,  having  no  fear  of  us  being 
forced  upon  their  less  prosperous  lines  in  minor 
cities,  assume  a  position  of  determined  hostility 
toward  the  cheaper  and  superior  system,  knowing 
full  well  that  a  single  demonstration  of  its  practica- 
bility in  New  York  would  promptly  compel  its  gen- 
eral adoption  in  Philadelphia,  Boston,  Chicago  and 
elsewhere. 

The  Permanent  Solution. 

The  surface-contact  system,  as  its  name  implies, 
delivers  the  current  to  the  moving  car  by  virtue  of 
contact  between  a  bar  or  "'sKaie '  carried  by  the 
car  and  sectional  conducting  metals  lixcd  in  the 
surface  of  the  roadway.  Tne  mere  statement  of  tne 
gencrai  conditions  suggests  as  an  esaential  requisite 
that  the  current  shali  De  there  lor  tne  car  omy,  and 
not  lor  the  horse  or  other  street  user,  ihis  in  turn 
implies  the  automatic  charging  of  the  surtacc-con- 
tact  points  when  needed  by  the  car  and  their  auto- 
matic discharge  when  the  car  has  passed,  by  means 
of  some  torce  associated  with  the  car  itself,  and 
since  we  are  dealing  with  currents  of  many  horse 
power,  it  follows  that  the  individual  factors  in  this 
automatic  operation  must  be  absolutely  reliable. 
In  fact,  the  devices  employed  for  the  discharge  of 
the  current  at  least  must  be  infallible.  i\o.hing 
less  will  avail,  since  there  can  be  no  divided  re- 
sponsibility for  accidents  resulting  fiom  the  use 
of  such  a  system.  A  live  section  is  as  innocent 
looking  as  a  dead  one.  It  gives  no  notice  to  the 
street  user,  and  hence  he  is  not  charged  with  the 
responsibility  oi  avoiding  it.  Under  these  circum- 
stances, the  law  would  promptly  condemn  the  sys- 
tem and  compel  its  abandonment  upon  its  first 
offense. 

One  deterring  force  of  substantial  weight  which 
has  operated  to  keep  this  system  in  the  background 
is  the  common  impression  that  these  automatic 
factors  could  not  be  designed  so  as  at  all  times  and 
under  all  circumstances  to  possess  this  property  of 
infallibility.  Mr.  Lundeil  and  1  have,  however,  held 
to  the  contrary,  and  after  more  than  three  years 
of  almost  continuous  experimental  work  and  prac- 
tical demonstration  are  now  able  to  challenge  those 
ivho  hold  otherwise  to  place  their  finger  upon  a 
weakness  in  the  system,  which,  if  accidentally  de- 
veloped, would  result  in  a  dangerous  electrification 
of  the  street. 

The  history  of  the  origin  and  evolution  of  the 
surface-contact  idea  is  too  varied  and  voluminous 
to  be  recounted  in  a  brief  paper,  but  I  have  prepared 
a  few  illustration  (Fig.  i)  of  the  most  ambitious 
efforts  that  have  been  made,  from  Dr.  Hopkinson 
down  to  our  own,  and  will  note  briefly  their  salient 
features. 

Dr.  Hopkinson  (1SS2),  the  originator  of  the  idea 
of  surface  contact,  had  only  m  mind  the  prevention 
of  heavy  leakage  from  a  commercial  point  of  view, 
and  not  at  all  as  a  matter  of  securing  safety.  Hence, 
his  electrical  connections  were  not  designed  and 
could  not  be  considered  for  a  moment  as  factors  of 
safety.  He  simply  overlooked  the  point  of  vital 
importance. 

Ayrton  and  Perry  (1883)  simply  diversified  the 
electrical  connections  in  many  ways,  but  clearly 
with  only  the  Hopkinson  end  in  view.  Their  sys- 
tem was  not  superior  to  Hopkinson's  and  therefore 
no  better  adapted  to  secure  safety. 

Pollock  and  Binswanger  (1886)  were  among  the 
lirst  to  recognize  the  importance  of  safeguarding 
the  street,  and  they  adopted  the  idea  of  operating 
switches  in  the  street  by  electro-magnetism,  devel- 
oped on  a  moving  car.  They  have  had  many  fol- 
lowers, among  whom  may  be  mentioned  Wynne 
(1S87),   Lineff  (188S)  and  Diato  (1S94). 

The  principle  has,  however,  been  found  inadequate 
because  unreliable  at  high  speed — a  fact  readily 
comprehended  by  those  who  understand  the  laws 
governing  magnetism. 

\Continued  on  -page  333. \ 
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Magnetic  deflection  of  vacuum  charges  has  been 
tlie  subject  of  many  experiments  and  investigatidns 
without  definite  results.  Among  the  more  recent 
workers  in  this  field  is  Professor  Henry,  who  has 
iust  published  the  result  of  his  observations.  He 
endeavored  to  find  the  explanation  of  the  change 
produced  in  the  magnetic  deflection  of  the  discharge 
between  a  pair  of  electrodes  in  a  rarefied  gas.  when 
the  gas  carrying  the  discharge  is  changed.  The  be- 
havior of  these  discharges  closely  resembles  that 
of  a  flexible  and  elastic  conducting  string  stretched 
between  the  electrodes,  -which  would  be  pulled  aside 
while  the  magnetic  force  acted,  and  returned  to  the 
straight  line  as  soon  as  the  magnetic  force  was  re- 
moved. In  order  to  avoid  complications  due  to 
electrification  of  the  sides  of  the  tube,  a  wide  bell 
jar  closed  by  an  ebonite  plate  was  used,  the  electrodes 
being  wires  introduced  through  the  neck  of  the  jar 
and  through  the  center  of  the  plate.     The  deflections 


were  measured  by  photographing  the  discharges. 
The  magnetic  field  was  made  vertical  and  the  de- 
flection horizontal,  thus  avoiding  distortions  due  to 
convection,  at  least  on  the  photographic  negative. 
The  magnitude  of  the  deflection  increased  with  the 
density  which  the  gas  had  at  atmospheric  pressure, 
or  with  the  molecular  weight  of  the  gas.  As  long 
as  the  current  through  the  gas  was  kept  constant, 
a  change  of  pressure  had  little  if  any  influence,  and 
the  potential  difference  between  the  electrodes  was 
also  considered  equally  unimportant.  It  was  found 
that  the  elements  w'hich  determined  the  amount 
of  magnetic  deflection  \vere  exactly  the  same  as 
those  which  determined  the  deflection  by  a  blast 
across  the  electrodes,  no  matter  what  the  cause. 


Many  of  those  who  advocate  municipal  ownership 
do  not  realize  that  such  a  policy  would  be  detri- 
mental to  the  general  good  if  followed  to  its  logical 
conclusion.  The  mayor  of  Toledo,  for  instance,  at 
the  national  conference  for  good  city  government 
held  in  Indianapolis  last  week,  expressed  the  view 
that  the  public  should  not  grant  special  privileges 
to  private  corporations,  and  he  deplored  the  fact 
that  the  practice  of  granting  franchises  to  lighting, 
street-railway  and  similar  companies  had  been  uni- 
versally adopted  in  this  country.  His  language  is 
worthy  of  presentation  here,  as  it  fairly  represents 
the  views  of  a  large  body  of  active  and  well-meaning 
citizens  who  have  an  imperfect  grasp  of  the  subject: 

The  process  of  capturing  franchises  from  the 
agents  of  the  people  has  progressed  so  rapidly  that 
in  some  cities  there  seems  to  be  but  little  left  for 
the  public  to  control.  In  many  places  the  local 
government  is  so  bound  and  helpless  and  so  en- 
tirely dominated  by  the  public-service  corporations 
which  it  has  created  and  nourished  that  many  of  the 
voters  now  regard  it  as  powerless  to  promote  their 
interests  and  unworthy  of  their  respect  or  support. 
The  lack  of  wisdom  and  foresight  which  has  been 
shown  by  most  of  our  cities  in  connection  with  their 
franchises  may  be  fairly  likened  to  that  of  a  tribe 
of  Indians  selling  for  a  few  beads  the  land  which 
would  have  yielded  them  an  ample  and  permanent 
support. 

It  is  a  matter  for  congratulation  rather  than  regret 
or  reproach  that  private  enterprise  has  so  completely 
occupied  the  field  as  to  leave  little  or  nothing  to 
be  done  by  the  community  through  municipal  gov- 
ernment. It  should  be  remembered  that  vast  sums 
have  been  expended  by  corporations  in  the  develop- 
ment of  public  enterprises  and  that  the  individuals 
who  have  pushed  forward  these  Improvements  and 
risked  their  fortunes  in  them  are  fairly  entitled  to 
consideration  and  remuneration.  It  is  unfortunate 
that  the  tendency  toward  clean  and  efficient  mu- 
nicipal government  has  encouraged  and  given 
prominence  to  Irresponsible  agitators  who  fail  to 
discriminate  between  boodlers  and  honestly  con- 
ducted corporations.  A  moment's  reflection  will 
convince  any  business  man  that  the  development 
and  improvement  In  city  life  and  promotion  of  com- 
fort and  convenience  of  the  public  which  have  ac- 
companied the  growth  of  American  cities  could  not 
have  been  accomplished  had  dependence  been  placed 
upon  the  municipalities  to  do  the  w'ork.  It  would 
have  proven  a  great  hardship  for  cities  to  have  fur- 
nished the  funds  for  these  enterprises,  and,  assuming 
that  the  administration  of  such  ^vorks  would  be 
honestly  and  capably  conducted  (which  it  must  be 
admitted  Is  not  entirely  justified:  by  experience),  it 
is  not  at  all  probable  that  such  progress  would  have 
been  made  as  that  accomplished  through  private 
enterprise. 

The  tendency  toward  municipal  ownership  has, 
it  is  true,  been  encouraged  in  many  instances  by 
abuses  and  mismanagement  of  public  service  en- 
trusted to  private  enterprise,  but  it  would  be  unjust 
and  unfair  to  condemn  all  because  of  the  failure  of 
a  few.  Again,  assuming  that  the  francTiises  are  to 
be  awarded  to  corporations  and  that  compensation 
for  these  privileges  Is  to  be  exacted,  distinction  must 
be  made  betw^een  grants  of  different  kinds,  governed 
by  the  amount  of  capital  required,  the  risk  involved, 
the  character  of  the  service  to  be  given  and  the 
nature  of  the  franchise,  whether  it  is  to  be  for  an 
exclusive  privilege  or  will  admit  of  competition. 
Public  franchises  have  certainly  proved  valuable  in 
many  Instances,  although  there  have  probably  been 
as  many  disappointments  and  failures,  too.  It  seems 
only  fair  that  operating  companies  should  pay  for 
franchises,  but  they  should  not  be  compelled  to  dp 
so  while  their  properties  are  unproductive.  In  con- 
sidering the   subject   of   renewing    franchises     mu- 


nicipalities can  afford  to  deal  generously  with  cor- 
porations that  evince  a  disposition  to  act  fairly 
toward  the  public.  Much  of  the  trouble  between 
cities  and  companies  heretofore  seems  to  have  been 
due  to  the  fact  that  each  regarded  the  other  with 
suspicion.  A  better  understanding  would  greatly 
simplify  matters  and  enable  the  people  and  the 
companies  to  reach  a  satisfactory  agreement.  The 
issue  should  not  be  obscured  by  the  introduction 
of  irrelevant  subjects  into  the  discussion.  Each  case 
requires  special  attention  because  of  particular  con- 
siderations and  each  Is  entitled  to  careful  thought 
and  impartial  judgment.  Moreover,  it  is  much  bet- 
ter to  leave  such  matters  to  practical  business  men 
rather  than  to  theorists  and  reformers,  no  matter 
how  eminent  the  latter  may  be  or  how  disinterested 
their  motives. 


President  McKInley's  annual  message  to  Congress 
recommends  an  Increase  In  the  original  appropria- 
tion for  the  American  representation  at  the  Paris 
Exposition  of  1900.  The  importance  of  this  great 
exhibition,  especially  at  this  time,  when  the  manu- 
facturing Interests  of  the  country  are  seeking  larger 
markets,  Is  recognized,  and  the  value  of  the  work 
of  the  official  representatives  of  the  government  in 
securing  concessions  and  favorable  consideration 
for  special  exhibits  is  acknowledged.  The  presi- 
dent pays  a  deserved  compliment  to  Mr.  Peck,  the 
commissioner-general  for  the  United  States,  and  his 
assistants,  who  secured  an  Increase  of  space  from 
157.403  to  202,000  square  feet  for  American  exhibitors 
and  other  equally  valuable  concessions.  Mr.  Peck 
has  urged  a  liberal  policy  on  the  part  of  the  gov- 
ernment in  recognition  of  the  courtesy  of  the  ex- 
position management,  and  the  president  announced 
in  his  message  that  he  w'ould  transmit  the  report  of 
the  commissioner-general  to  Congress.  "In  my 
judgment,"  says  the  president,  "its  recommenda- 
tions will  call  for  your  early  consideration,  espe- 
cially as  regards  an  Increase  of  the  appropriation 
to  at  least  $1,000,000  in  all,  so  that,  not  only  may 
ihe  assigned  space  be  fully  taken  up  by  the  best 
possible  exhibitor  In  every  class,  but  the  preparation 
and  installation  be  on  so  perfect  a  scale  as  to  rank 
among  the  first  in  that  unparalleled  competition 
of  artistic  and  inventive  production,  and  thus  coun- 
terbalance the  disadvantage  wuth  which  we  start  as 
compared  w'ith  other  countries,  whose  appropria- 
tions are  on  a  more  generous  scale  and  whose  prep- 
arations are  in  a  state  of  much  greater  forw^ardness 
than  our  own.*' 

The  work  of  the  commissioner-general  and  the 
preparations  of  the  French  government  have  re- 
ceived comparatively  little  attention  in  this  country, 
not  from  lack  of  interest  but  ow'ing  to  the  fact  that 
up  to  the  present  time  reliable  information  has  not 
been  obtainable.  Now,  however,  that  the  prelimi- 
naries have  been  arranged  and  the  American  depart- 
ment has  been  organized,  interest  in  the  preparations 
is  already  manifested.  The  department  of  machin- 
ery and  electricity,  which  is  one  of  the  most  Im- 
portant branches,  is  already  organized  and  is  push- 
ing its  work  vigorously.  The  Western  Electrician 
is  enabled  to  present  this  week  an  official  statement 
of  the  plans  of  the  department  and  the  scope  of  the 
work  to  be  undertaken,  as  well  as  a  general  outline 
of  the  plans  of  the  exposition.  This  is  the  first 
publication  of  the  terms  upon  which  concessions 
are  to  be  made  for  electrical  and  mechanical  exhibits, 
including  the  machinery  for  the  service-power  plant. 
It  will  be  noticed  that  the  terms  of  the  exposition 
management  are  very  exacting  and  that  the  com- 
pensation for  manufacturers  of  apparatus  to  form 
part  of  the  service-power  plant  is  merely  nominal. 
In  spite  of  this  fact  it  Is  authoritatively  announced 
that  the  administration's  difficulty  is  not  In  getting 
exhibits,  but  In  making  selections  that  v>'Ill  show 
the   greatest  advancement  in   the   art. 

American  manufacturers  of  elevator  equipments 
will  be  Interested  in  the  announcement  that  Mr. 
Drake  induced  the  exposition  authorities  to  make  a 
special  concession  enabling  Americans  to  furnish  two 
"escaladers"or  inclined  electric  elevators.  It  was  the 
original  intention  to  permit  French  builders  only 
to  enjoy  this  concession,  and  no  foreign  exhibitors 
excepting  Americans  have  been  granted  conces- 
sions of  this  kind.  There  are  many  other  interesting 
points  mentioned  In  Mr.  Drake's  Instructive  paper, 
which  forms  the  leading  feature  of  this  issue,  and  It 
will  no  doubt  receive  the  attention  that  the  Im- 
portance of  the  subject  demands. 
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Patents  and  Trademarks. 

[Special  correspondence  of  Ihe  Western  Electrician.) 

Washington,  D.  C,  December  5.— The  commis- 
sion to  revise  and  amend  tlie  patent  and  trademark 
laws  of  the  United  States,  so  far  as  they  relate  to  m- 
ternational  matters,  has  concluded  its  public  hear- 
ings and  is  now  at  work  formulating  its  report  to  be 
submitted  to  Congress.  This  report  will  review  the 
work  of  the  commission  at  its  several  sessions  held 
in  Chicago,  New  York  and  Washington,  and  will 
contain  recommendations  looking  to  a  rad.cal 
change  in  the  present  patent  system  of  the  United 
States.  .    . 

Arguments  made  before  the  coiunussion  show 
that  the  sentiment  in  favor  of  abolishing  caveats  is 
strong,  but  it  is  not  thought  that  the  commission 
will  recommend  such  a  change. 

One  of  the  most  interesting  questions  to  be  dis- 
cussed in  the  report  is  the  proposed  reduction  of 
fees  demanded  for  the  granting  of  a  patent.  As  is 
well  known,  the  present  fees  amount  to  $35,  made  up 
of  a  first  government  fee  of  $15  and  a  final  govern- 
ment fee  of  $20.  It  has  been  suggested  that  the 
first  and  final  fees  could  be  placed  at  $10  each,  and 
it  is  estimated  that  the  income  of  the  Patent  Office 
would  still  be  sufficient  to  pay  all  its  expenses.  Such 
a  reduction,  it  is  contended,  would  stimulate  busi- 
ness and  result  in  a  large  increase  in  the  number  of 
applications  filed.  The  officials  of  the  Patent  Office, 
however,  do  not  favor  any  proposition  looking  to  a 
reduction  in  the  present  fees.  They  contend  that 
the  government  fees  now  charged  in  the  United 
States  are  less  than  those  of  any  other  country,  but 
the  inventors  meet  this  argument  with  the  statement 
that  as  this  is  the  progressive  and  leading  patent 
nation  of  the  world,  an  expansion  of  the  present  en- 
couragement of  inventive  genius  should  be  given 
rather  than  to  place  a  restriction  upon  inventors  by 
keeping  the  fees  unnecessarily  high. 

Few  matters  afJecting  foreign  trade  are  recog- 
nized as  being  of  such  importance  as  the  question  of 
trademarks,  and  a  portion  of  the  commission's  re- 
port will  be  devoted  to  a  discussion  of  th^  subject  of 
the  international  registration  of  trademarks.  Con- 
sular reports  frequently  call  attention  to  the  prac- 
tice of  foreign  merchants  in  obliterating  the  Ameri- 
can trademarks  and  substituting  other  marks. 
Special  emphasis  will  be  laid  upon  the  fact  that 
international  registration  would  be  of  material  value 
to  those  of  our  manufacturers  who  desire  to  develop 
their  foreign  trade. 

Another  important  question  which  will  be  touched 
upon  in  the  report  is  one  involving  the  reduction  of 
the  fees  required  upon  the  filing  of  an  application 
for  registration  of  a  trademark  in  the  United  S  ates. 
The  present  fee  is  $25,  payable  at  the  time  the  appli- 
cation is  filed,  and  in  case  the  registration  sought  is 
refused,  because  of  conflict  with  prior  existing  regis- 
tered marks,  the  applicant  loses  this  fee.  For  the 
reason  that  the  labor  connected  with  the  examina- 
tion and  registration  of  trademarks  is  slight,  it  is 
contended  that  the  fee  should  be  reduced  materially, 
and  it  is  believed  that  the  commission  will  recom- 
mend a  fee  of  somewhere  between  $5  and  $15. 


Information  has  been  received  here  to  the  effect 
that  on  January  ist  there  will  be  enforced  in  Austria 
a  new  patent  law,  the  main  provisions  of  which  will 
be  of  vast  commercial  importance  to  inventors. 
The  law,  as  it  now  stands,  compels  a  patentee  to 
work  his  invention  in  Austria  within  one  year  from 
the  date  of  the  grant  of  the  Austrian  patent,  and 
in  many  cases  it  has  been  impossible  to  comply  with 
this  requirement;  consequently  in  that  country  the 
fruits  of  many  valuable  inventions  have  been  lost. 
According  to  the  new  law,  a  patentee  will  be  al- 
lowed three  years  from  the  date  of  his  patent  in 
which  to  get  his  first  machine  to  work,  or  to  other- 
wise put  his  invention  into  practical  use  in  that 
country.  A.  F.  T. 


Closer  Regulation  of  International  Tele- 
graphs Proposed. 

In  his  annual  message  to  Congress  President  Mc- 
Kinley  advocated  greater  uniformity  in  the  regulation 
of  international  telegraphic  service.     He  said: 

"I  have  found  occasion  to  approach  the  Argentine 
government  with  a  view  to  removing  differences  of 
rate  charges  imposed  upon  the  cables  of  an  Ameri- 
can corporation  in  the  transmission  between  Buenos 
Ayres  and  the  cities  of  Uruguay  and  Brazil  of 
through  messages  passing  from  and  to  the  United 
States.  Although  the  matter  is  complicaed  by  ex- 
clusive concessions  by  Uruguay  and  Brazil  to  for- 
eign companies,  there  is  strong  hope  that  a  good 
understanding  will  be  reached  and  that  the  im- 
portant channels  of  commercial  communication  be- 
tween the  United  States  and  the  Atlantic  ci'.ies  of 
South  America  may  be  freed  from  an  almost  pro- 
hibitory discrimination. 

"In  this  relation  I  may  be  permitted  to  express 
my  sense  of  the  fitness  of  an  international  agree- 
ment wdiereby  the  interchange  of  messages  over 
connecting  cables  may  be  regulated  on  a  fair  basis 
of  uniformity.  The  world  has  seen  the  postal  sys- 
tem develop  from  a  congeries  of  independent  and 
exclusive  service  into  a  well-ordered  union,  of  which 
all  countries  found  the  manifold  benefits. 

"It  would  be  strange  were  the  nations  not  in 
time  brought  to  realize  that  modern  civilization, 
which  owes  so  much  of  its  progress  to  the  annihila- 


tion of  space  by  electric  force,  demands  that  this  all- 
important  means  of  communication,  a  heritage  to 
all  peoples,  be  administered  and  regulated  in  their 
common  behoof.  A  step  in  this  direction  was  taken 
when  the  international  convention  of  1884  for  the 
protection  of  submarine  cables  was  signed,  and  the 
day  is,  I  trust,  not  far  distant  when  this  medium 
for  the  transmission  of  thought  from  land  to  land 
may  be  brought  within  the  domain  of  in.ernalional 
concert  as  completely  as  is  the  material  carriage  of 
commerce  and  correspondence  upon  the  face  of  the 
waters  that  divide  them." 


Chicago  Street  Railway  Franchises. 

The  agitation  in  Chicago  over  the  street-railway 
problem  has  finally  resuUed  in  the  presentation  of 
50-year  franchise-extension  ordinances  in  the  City 
Council,  under  the  provisions  of  the  Allen  law. 

On  Monday  evening  the  City  Council  received  a 
communication  signed  by  Charles  T.  Yerkes,  presi- 
dent North  Chicago  Street  Kailroad  company  and 
West  Chicago  Street  Railroad  company;  M. 
K,  Bowen,  president  Chicago  City  Railway  com- 
pany; Charles  L.  Bonney,  vice-president  Chicago 
General  Railway  company  and  pres.dent  West  and 
South  Town  Street  Railway  companies;  J.  D.  R. 
Baldwin,  Chicago  General  Electric  Railway  com- 
pany, and  D.  H.  Louderback,  president  Chicago 
Electric  Transit  company,  asking  for  extensions  of 
franchises  now  enjoyed  by  these  corporal. ons.  The 
letter  contained  the  following  paragraph:  "During 
the  last  10  years  enormous  sondes  have  been  made 
toward  perfecting  intramural  transit.  Millions  of 
dollars  have  been  expended,  all  with  the  confidence 
that  the  city  would  meet  the  railroad  companies  in 
the  same  spirit  as  the  latter  have  carried  on  their 
work.  You  are  no  doubt  aware  of  the  fact  that  the 
different  ordinances  formerly  granted  have  from 
four  to  ig  years  to  run,  and  thereiore  it  would  seem 
that  there  is  no  great  necessity  for  the  extensions 
being  made  at  the  present  time,  but  we  consider  that 
if  this  is  done  now  the  question  of  the  regulation  or 
street  railroads  and  the  building  and  extending  of 
the  same  will  be  placed  on  a  more  firm  founaation 
and  will  result  more  to  the  satisfaction  of  the  c.ty, 
as  well  as  to  street  railroads,  than  has  been  the  case 
in  the  past." 

Accompanying  this  communication  was  the  pro- 
posed orQinancc,  providing  that  all  ordinances  con- 
trolled by  these  corporations  passed  prior  to  July 
I,  i8y7,  and  in  force  on  that  date,  be  extended  for 
a  period  of  50  years;  that  tive-cent  fare  be  contmued 
for  the  first  20  years,  that  compensation  be  paid 
to  the  city  on  the  basis  of  one-half  per  cent,  on 
total  annual  gross  receipts  from  passengers  per  mile 
of  smgie  track,  where  the  receipts  exceed  W.SOO  and 
not  ^iio.ooo;  one  per  cent,  where  receipts  are  more 
than  $10,000  and  not  in  excess  of  $12,500;  iVj  per 
cent,  from  $12,500  to  $15,000;  two  per  cent,  from 
$15,000  to  $20,000;  three  per  cent.  $20,000  or  over. 
No  compensation  to  be  paid  where  receipts  per  mile 
of  single  track  do  not  exceed  $7,500  per  annum. 

Other  ordinances  were  presented  on  behalf  of 
smaller  corporations.  One  of  thees  provided  for 
a  50-year  extension  of  the  ordinance  of  the  Northern 
Electric  company,  which  operates  in  the  northwest 
part  of  the  city.  In  consideration  of  this  extension,, 
the  company  offered  as  compensation  one  per  cent, 
of  the  gross  earnings  of  the  road  for  the  first  five 
years,  two  per  cent,  for  the  following  period  of  five, 
three  per  cent,  for  the  next  five,  five  for  the  next 
five,  seven  per  cent,  for  the  next  five  and  nine 
per  cent,  for  the  rest  of  the  term.  An- 
other 50-year  extension  ordinance  covering  the 
lines  of  the  Calumet  Electric  Street  Railway  com- 
pany was  filed.  The  franchise  contains  no  com- 
pensation clause,  excepting  the  payment  of  the  usual 
$50  a  year  as  license  fee.  A  third  50-year  ordinance 
was  presented,  granting  the  Illinois  Traction  com- 
pany permission  to  operate  trolley  lines  in  the 
southern  part  of  the  city.  The  only  compensation 
mentioned  is  the  usual  car-license  fee  of  $50  a  year 
for  each  car  operated. 

Alderman  Herrmann  introduced  a  10  per  cent.. 
20-year  extension  ordinance  for  all  the  street-railw^ay 
companies.  It  provides  for  a  compensation  to  the 
city  of  10  per  cent,  of  the  gross  earnings  of  the  com- 
panies from  passenger  fares,  lo  be  paid  into  the  city 
treasury  quarterly.  It  further  provides  for  a  system 
of  transfers,  and  for  a  change  in  the  motive  power 
used  if  the  council  should  so  order.  The  ordinance 
gives  the  city  the  right  to  purchase  the  property  of 
the  companies  at  the  expiration  of  the  franchises,  if 
it  so  elects. 

All  of  these  measures  were  referred  lo  a  joint 
committee,  representing  all  sections  of 'the  city.  An 
eft'ort  was  made  to  have  them  placed  in  charge  of 
a  select  committee,  but  this  was  defeated  by  a  vote 
of  30  to  T,;^,  five  members  being  absent.  x\lderman 
Powers  is  represented  as  saying  that  51  votes  are 
pledged  to  the  passage  of  the  ordinances,  and  in  case 
the  mayor  vetoes  them  this  number  will  insure 
passage  over  his  veto. 

Mayor  Harrison  said:  "I  am  as  confident  as 
e\er  that  only  20-year  extension  ordinances  with  a 
compensation  of  at  least  10  per  cent,  will  pass  this 
council.  No  50-year  ordinances  will  get  through. 
There  are  not  enough  votes.  I  will  fight,  however, 
first  for  the  principle  that  no  50-year  ordinances 
should  be  granted.  The  matter  of  comoensation 
should  come  later.  The  roll-calls  to-night  do  not 
indicate  anything  at  all.  They  are  not  conclusive 
as  to  the  attitude  of  the  council.     There  is  no  pos- 


sible chance  for  tlic  gang  getting  46  votes  to  pass 
the  ordinance  over  my  veto.  Some  of  the  minority 
were  absent  to-night,  but  they  will  be  present  when 
a  decisive  vote  is  taken.  The  compensation  offered 
the  city  to-night  is  absurd.  The  companies  are 
trifling  with  the  city." 

The  records  of  the  Harlan  special  committee  of 
the  council,  which  investigated  the  street-railway 
companies  of  Chicago,  show  the  following  mileage 
and  gross  earnings  for  1897  of  the  four  principal 
crniipanies  of  the  city,  the  General  Electric  not  being 
included,  for  the  reason  that  it  has  neither  mileage 
nor  gross  earnings:  Gross 

Mileage.       Earnings. 

City  Railway 1S4       $4,186516 

North'  Chicago  100      '    2,836,522 

West  Chicago 202  3,899,918 

Chicago  General    20  79,821 

Assuming  these  figures  to  be  correct,   ihe   com- 
pensation  which   the  four  roads  would  pay  to  the 
city  under  the  Allen  law  blanket  ordinSnce  would  be: 
Per  cent.      Amount. 

City  Railway   • 3        $125,591 

North   Chicago   3  85.095 

West  Chicago   2  77.996 

Total   annual  compensation $288,682 

The  Chicago  General,  under  the  terms  of  the  ordi- 
nance, would  escape  all  compensation  payment,  be- 
cause its  annual  earnings  per  mile  are  but  $3,991, 
and  compensation  only  applies  to  roads  earning 
more  than  $7,500  per  mile. 

On  this  basis,  for  a  50-year  franchise  the  roads  only 
hind  themseh'es,  asuming  that  earnings  all  increase 
to  more  than  $20,000  per  mile,  to  pay  in  that  length 
of  time  something  like  $15,000,000,  or  an  average  of 
$300,000  per  year. 

Before  the  council  meeting  on  Monday  the  street- 
railway  magnates  addressed  business  men  and  prop- 
erty-owners at  a  meeting  of  the  Real  Estate  Ex- 
change. The  organization  took  no  action  on  the 
proposed  measures.  Charles  T.  Yerkes,  president 
of  the  North  and  West  Chicago  companies,  stated 
that  the  approximate  gross  annual  earnings  per  mile 
of  the  three  great  trunk  lines  of  the  city  were: 

West  Division   ' $ig.ooo 

City   Railway 25  000 

North  Chicago   28,000 

Assuming  his  figures  to   be  correct,   and  taking 

the  mileage  oi  the  three  systems,  the  compensation 

per  annum  would  be:  Per    Compen- 

Mileage.     cent.       sation. 

West  Chicago   212        2  80,560 

City   Railway    184         3  138.0OO 

North    Chicago 100        3  84,000 

Total  annual  compensation.  $302,560 


President  Praises  the  Signal-service 
Corps. 

Cordial  recognition  of  the  work  of  the  Signal 
Service  Corps  is  extended  by  the  president  in  his 
annual  message.  In  his  history  of  the  war  Mr. 
McKinley  says: 

"The  signal  corps  was  promptly  organized  and 
performed  service  of  most  difficult  and  im- 
portant character.  Its  operations  .during  the  war 
covered  the  electrical  connection  of  all  coast  fortifi- 
cations, the  establishment  of  telephonic  and  tele- 
graphic facilities  for  the  camps  at  Manila,  Santiago 
and  in  Porto  Rico.  There  were  constructed  300 
miles  of  line  at  10  great  camps,  thus  facilitating 
military  movements  from  those  points  in  a  manner 
heretofore  unknown  in  military  administration. 
Field  telegraph  lines  were  established  and  main- 
tained under  the  enemy's  fire  at  Manila,  and  later 
the  Manila-Hongkong  cable  was  reopened. 

"In  Porto  Rico  cable  communications  were 
opened  over  a  discontinued  route,  and  on  land  the 
headquarters  of  the  commanding  officer  was  kept  in 
telegraphic  or  telephonic  coinmuriication  with  the 
division  commanders  of  four  different  lines  of  opera- 
tion. 

"There  was  placed  in  Cuban  waters  a  completely 
outfitted  cable  ship,  with  war  cables  and  cable  gear 
suitable  both  for  the  destruction  of  communications 
belonging  to  the.  enemy  and  the  establishment  of 
our  own. 

"Two  ocean  cables  were  destroyed  under  the 
enemy's  batteries  at  Santiago.  The  day  previous  to 
the  landing  of  Gen.  Shafter's  corps  at  Caimanera, 
within  20  miles  of  the  landing  place,  cable  com- 
munications were  established  and  cable  stations 
opened,  giving  direct  communication  with  the  gov- 
ernment at  Washington.  This  service  was  invalu- 
able to  the  executive  in  directing  the  operations  of 
the  army  and  navy." 

General  Greely,  the  chief  signal  officer  of  the 
army,  intends  to  prepare  a  bill  for  the  reorganiza- 
tion of  his  corps.  The  plan  may  be  adopted  in  the 
general  measure  for  army  reorganization,  but  there 
is  some  difference  of  opinion  as  lo  the  strength 
which  is  necessary  to  keep  up  the  work  of  the  corps. 
General  Greely's  idea  is  to  enlarge  the  branch  by 
one  colonel,  one  lieutenant-colonel,  two  majors,  five 
captains,  nine  first-lieutenants.  40  first-class  ser- 
geants. 50  corporals.  250  first-class  privates,  and  50 
second-class  privates.  It  is  proposed  to  fill  original 
vacancies  from  officers  who  have  served  in  the  war, 
and  no  officer.  General  Greely-  thinks,  should  be 
aopointed  until  he  has  been  approved  by  a  Signal 
Corps  board  as  to  his  physical,  mental  and  moral 
qualifications. 


330 


WESTERN  ELECTRIC! AX. 


December  lo,  1898 


DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  News  from  the  Northwest. 

[From    mn   Miuoeapolis  correspuoueDi  o(    iQe    western    Elec- 
trician, j 

Frank  Bell,  who  is  putting  in  a  telephone  ex- 
change at  Nvaupun,  Wis.,  CwiiLempiates  lunning  a 
mic  L.J  rux  i^aiie  and  piuang  in  au  c.vcuange  ch^re. 

ilie  iuiana  icicpuone  ana  leicgiapn  conii/any  has 
purciiascu  a  sue  m  :3poKaiie,  vvasn.,  lor  ine  erec- 
iion  01  a  tnree-siory  uiocK  lor  us  exchange  and 
omces.  ihe  company  win  also  put  its  wires  in  tne 
business   portion   01   spoKane   unaerground   in    the 

ihe  council  o£  Duluth,  Minn.,  has  finally  passed 
a  tciepnune  ordinance,  alter  delmeratmg  on  the 
maitcr  lur  a  long  time. 

ine  exiension  01  a  telephone  line  to  Langdon, 
N.  u.,  nas  Deen  pustponco  until  spring. 

ihe  Loumy  iioa.d  at  i:.au  Ciaire,  Wi.s..  has 
adopted  a  proposuiun  01  the  tau  Ciaire  ieiephone 
couii,any  to  lurnisn  service  at  $24  per  annum,  and 
orQcrcu  tne  ueii  service  aiscontinucd. 

Win  and  tuwara  stoue  are  installing  a  telephone 
system  at  iieeasDurg,   Wis. 

ine  iNortnwcstein  lelcphone  Exchange  company 
has  taicen  up  the  line  into  iviantorvnie,  Minn.,  ouilt 
by  the  union  iiiectric  company. 

ine  bt.  i-eter  Iclepnone  company  has  been  in- 
corporated at  bt.  i-eier,  ivimn.,  Dy  \V.  b.  i'roctor, 
H.  r.  rrocuor,  august  I'roctor  ana  f .  A.  Chase. 

A  dipmneria  quarantine  m  Albert  i^ea,  iVlinn., 
isolaiea  tne  Albert  1-ea  College.  The  local  tele- 
phone man  was  called  upon  to  make  connection  at 
unce,  ana  lound  there  was  no  telephone  wire  in  the 
city,  tie  usea  stovepipe  wire,  hay-oaie  wire,  clothes- 
line Wire  and  any  otner  wire  he  could  get  hoid  of, 
and  succeeded  in  iurnishing  the  service. 

il.  u  vvinitz  has  succeeded  i:'.  J.  ilenard  as  man- 
ager 01  the  Wisconsin  ieiephone  company  s  omce 
at  Sheboygan,  Wis. 

A  stociv  cumpany  is  being  formed  to  put  in  a 
telephone  exchange  at  Appicton,   Mmn. 

it  IS  understooa  that  tne  Cuaahy  ii'acking  com- 
pany IS  uuiiding  a  telephone  line  between  its  Sioux 
City  and  Uiiiana  omces. 

it  IS  now  possible  tor  a  person  in  Rossland,  B.  C, 
to  talk  to  a  person  in  ban  uiego,  Cal.,  on  the  south- 
ern end  ot  the  State,  a  distance  of  .1,700  miles;  and 
there  is  21^000  nines  of  wire  available  from  any 
point  on  the  circuit.  While  this  is  not  the  longest 
line  in  miles,  when  the  ditlicuities  of  construction 
are  taken  into  consideration,  it  is  quite  the  equal  of 
some  others. 

ihe  Vi  estern  Electric  Telephone  company  has 
deemed  to  go  around  Mitchell,  b.  D.,  with  its  toll 
lines  rather  than  pay  a  revenue  of  $25  per  year  for 
hve  years,  as  demanded  by  the  council.  Mitchell 
men  had  taken  ;pi,40O  worth  of  stock  in  the  com- 
pany. 

ihe  recent  storm  is  said  to  have  carried  down 
50  poles  between  Ames,  la.,  and  Nevada. 

The  city  ot  bpcncer,  ia.,  will  vote  December  20th 
on  granting  a  Iranchise  to  the  newly  organized  Citi- 
zens Telephone  company.  Ihere  is  now  one  tele- 
phone system  in  operation  at  bpencer. 

The  Knoxville  Eiectric  company  has  been  granted 
a  franchise  m  i-'leasaniville,  ia. 

A  number  of  telephone  poles  of  the  Boone  County 
Telephone  company  went  down  under  sleet  and 
wind  at  iioone,  la.,  recently. 

A  new  telephone  line  is  to  be  built  from  Audubon, 
la.,  to  Elkhorn  and  Kimballton. 

The  Central  Union  'ieiephone  company  is  recon- 
structing the  system  in  Rock  Island  and  Moiine, 
111.,  at  a  cost  of  ¥40,000.  There  will  be  new  poles, 
cables  and  distributing  terminals  and  important 
changes  in  the  central  ofiice. 

A  new  telephone  line  is  being  constructed  between 
Tabor,  la.,  and  Sidney. 


The  Telephone  In  Police  and    Fire;  De- 
partments of  London. 

[From  the  Electrical  Engineer,  London. J 

It  will  surprise  many  to  learn  that  the  city  police 
have  no  sort  of  telephonic  communication.  Further, 
it  appears  that  it  is  not  the  fault  of  the  telephone 
company  that  the  numerous  police  stations  in  the 
city  and  throughout  the  metropolitan  area  are  with- 
out the  telephone.  The  company  has  done  its  best 
to  induce  the  authorities  to  have  the  service,  but 
for  reasons  best  knowm  to  themselves  the  said  au- 
thorities have  declined  to  utilize  the  privilege.  In 
this  particular  respect  the  metropolis  seems  to  be 
behind  many  provincial  towns.  In  some  provincial 
towns  it  is  considered  necesssary  for  each  constable 
to  have  a  list  of  the  local  telephone  subscribers,  so 
that  he  can,  if  occasion  demands,  know  where  to  go 
to  in  order  to  get  on  to  the  police  office.  Strangely 
enough,  a  comparable  deficiency  in  the  organiza- 
tion of  the  London  Fire  Brigade  exists.  Accord- 
ing to  a  representative  of  the  Daily  Mail,  who  had 
an  interview  with  an  official  of  the  National  Tele- 
phone compan}^  although  the  telephone  is  to  be 
found  in  all  fire  stations,  yet  every  call  to  a  fire  sent 
over  the  telephone  has.  under  existing  arrange- 
ments, to  go  first  to  headquarters,  and  then  to  be 
retransmitted  to  the  station  in  the  particular  dis- 
trict in  which  the  fire  has  broken  out.  "There  must 
be  a  certain  amount  of  delay  under  such  circum- 
staces,"  he  observed,  "which  might  be  avoided  at  a 
comparatively  small  cost.    For  instance,  say  a  fire 


broke  out  in  the  neighborhood  of  Fleet  street.  The 
alarm  is  given  on  the  telephone.  The  line  is  cleared 
at  once.  Out  the  call  has  nrst  to  go  to  the  Ho.born 
exchange,  then  to  what  we  call  the  Hop  Exchange, 
and  from  thence  to  headquarters.  Then  the  message 
to  the  nearest  hre  station  has  to  come  back  via  the 
Hop  Exchange,  and  so  it  is  with  other  cases  when 
the  fire  is  some  distance  away.  What  was  suggested 
to  the  Fire  Brigade  committee  was  that  each  of 
the  principal  fire  stations  should  be  so  connected 
that  the  one  nearest  the  fire  would  first  receive  the 
alarm.  Then  there  could  be  no  delay  whatever. 
But  at  the  time  the  plan  was  not  adopted — the  cost, 
about  fio  a  year  for  each  station,  being  the  factor 
that   stood   in    the   way." 


Telephony  Abroad, 

The  Bedford,  England,  Town  Council  has  decided 
to  repeat  its  application  to  the  postmaster-general 
for  a  telephone  license. 

Colonial  telephones  was  the  subject  of  a  recent 
lecture  by  the  Hon.  E.  H.  Wittenoom,  agent-general 
for  Western  Australia,  and  recently  minister  for 
posts  and  telegraphs  in  that  colony,  m  the  course  of 
which  he  stated  that  in  Western  Australia  the  cnarge 
for  private  customers  was  is  per  annum  for  a  dis- 
tance of  about  1%  miles.  This  gives  the  subscriber 
the  run  of  the  whole  town,  and  an  English  con- 
temporary remarks,  "Considering  the  dinerence  in 
the  amount  of  salaries,  wages  and  cost  of  material 
as  compared  with  England,  this  compares  with  about 
^3  per  annum  in  London." 

Telephonic  communication  will  be  established  be- 
tween Antwerp,  Brussels  and  Berlin  on  the  one  hand, 
and  Antwerp,  Brussels  and  London  (by  w'ay  of 
Lille;  on  the  other.  A  circuit  is  being  made  be- 
tween Paris  and  Brussels  with  the  object  of  taclitat- 
ing  telephonic  communication  between  Holland 
and  France  by  way  of  Brussels  and  between  the 
principal  Belgian  towns  and  important  places  south 
of  jb'aris,  such  as  Lyons,  Bordeaux  and  Marseil.es. 
When  these  new  hues  have  been  completed  the  es- 
tablishment of  direct  telephonic  communication  be- 
tween Paris  and  Berlin,  and  probably  between 
London  and  Berlin,  by  way  of  Brussels,  will  be 
possible. 

At  a  meeting  of  the  London  County  Council  last 
month  a  member,  referring  to  the  statement  of  the 
general  manager  of  the  l\ational  Telephone  com- 
pany regarding  the  condition  of  the  service  in  Lon- 
don ana  causes  for  complaint,  which  was  presented 
in  the  last  issue  of  the  Western  Electrician,  asked 
whether  it  was  correct  that  900  persons  were  w-ait- 
ing  to  join  the  system  of  the  National  Telephone 
company.  It  had  been  said  b}^  Mr.  Gaine  in  the 
statement  already  alluded  to  that  those  persons  were 
unable  to  get  connected  up  because  the  council  re- 
fused to  allow  the  company  to  place  its  wires  under- 
ground. The  explanation  was  made  that  while  it  was 
true  that  in  the  aevelopment  of  the  telephone  system 
certain  consents  had  been  w^ithheld,  the  company- 
had  not  been  granted  permission  to  place  its  wires 
underground,  because  it  had  not  seen  nt  to  concede 
terms  to  London  analogous  to  those  ceded  in  other 
cities.  The  highways  committee  regretted  the  in- 
convenience of  those  who  were  prepared  to  pay 
the  present  rates  of  the  company.  The  speaKer 
mentioned  further  that  the  committee  had  made  ar- 
rangements to  meet  representatives  of  the  Na.ional 
Telephone  compan}'  at  an  early  date  in  order  to  see 
whether  they  could  overcome  the  difficulty. 

The  National  Telephone  company  is  endeavoring 
to  reach  an  understanding  with  the  Glasgow  cor- 
poration as  to  improvements  of  the  local  telephone 
service,  and,  at  the  same  time,  to  meet  the  views  ex- 
pressed by  the  corporation  in  the  course  of  the 
recent  inquiry.  The  company  proposes  to  make  the 
minimum  charge  f6  per  annum  for  each  instrument 
with  a  maximum  of  soo  conversations,  any  excess 
to  be  charged  on  a  fixed  scale.  In  return  for  these 
concessions  the  corporation  is  asked  to  withdraw 
objections  to  the  granting  of  wayleaves.  A  special 
meeting  of  the  parliamentary  bills  committee  of  the 
Glasgow  corporation  was  held  recently  for  the  pur- 
pose of  adjusting  the  clauses  of  the  bill  for  power 
to  establish  and  work  a  telephone-exchange  system 
in  Glasgow.  In  the  course  of  the  discussion  the 
town  clerk,  Sir  J.  D.  Marwick,  questioned  the  le- 
gality of  the  common  good  being  included  in  the 
bill  as  a  guarantee  for  the  scheme,  maintaining  that 
only  the  rates  could  be  used  for  that  purpose.  It 
was  pointed  out  that  the  common  good  had  been 
similarly  pledged  in  connection  with  the  tramway 
scheme,  but  the  clerk  was  obdurate.  The  commit- 
tee was  equally  emphatic,  and  the  result  w-as  that 
the  clerk  absolutely  refused  to  have  anything  to  do 
with  the  bill  or  to  allow  his  name  to  be  appended 
to  the  notice  in  the  usual  way.  The  committee  there- 
fore decided  to  ask  its  London  agents,  Messrs.  Bev- 
eridge,  to  attach  their  names  to  the  notice  in  terms 
of  the  act  of  Parliament,  and  to  promote  the  bill. 

William  Thomson  of  the  Mutual  Telephone  com- 
pany of  Manchester  has  made  the  following  state- 
ment of  the  objects  of  the  corporation  and  its  pros- 
pects: "At  the  present  moment  the  question  of  grant- 
ing a  license  to  the  Mutual  Telephone  company  is 
under  the  consideration  of  the  Treasury,  and  I  feel 
sure  that  if  Manchester  wilt  fairly  represent  tile  posi- 
tion of  the  telephone  question  here  a  license  will  be 


granted.  The  ilutual  Telephone  company  was 
lormed  by  reason  of  and  in  accordance  with  the 
terms  of  the  Treasury  minute,  which  stipulates  for 
.competition  only  by  private  companies,  and  as  a 
large  amount  of  time  and  money  has  been  spent  by 
the  few  on  behalf  of  the  many  in  the  town  and  dis- 
trict, it  is  to  be  hoped  that  Manchester  will  not  be 
satisfied  with  any  attempt  to  repudiate  the  telephone 
Treasury  minute  and  10  ruthlessly  sweep  away  all 
that  has  been  done  by  those  ivho  formed  the  Mutual 
Telephone  company.  The  recent  select  parliament- 
ary committee  expressed  the  opinion  that  compe- 
lilion  should  be  commenced  immediately,  and  the 
only  objection  w^hich  Mr.  Flanbury  had  to  private 
companies  was  that  they  might  be  bought  up  by 
the  present  licensees.  This  can  be  prevented  by  an 
undertaking  which  this  company  is  willing  to  give. 
The  corporation  cannot  commence  a  telephone  ex- 
change for  a  year  or  two  from  now%  while  the  Mu- 
tual company  can  commence  operations  immedi- 
ately, and,  as  it  is  willing  to  transfer  its  plant  and 
business  at  any  time  to  the  corporation  or  to  the 
Fostotfice,  under  conditions  which  can  be  arranged 
before  the  license  is  granted,  it  is  difficult  to  see  any 
reason  for  withholding  the  license  from  it,  espe- 
cially as  it  would  save  Manchester  people  at  least 
£::o,ooo  per  annum  and  give  an  increased  and  more 
efficient  telephone  service  to  the  citj'  and  district." 


"Sherlock  Holmes"   at  a    Public    Tele- 
phone. 

[From  the  New  Orleans  Times-Democrat.] 

"The  last  man  who  used  this  'phone,"  said  a  New 
Orleans  Sherlock  Holmes,  preparing  to  wrestle  with 
the  instrument  in  an  up-tow-n  public  station,  "was 
a  short,  little  fellow  in  a  deuce  of  a  hurry,  smoking 
a  cigarette.  He  asked  for  the  Illinois  Central  freight 
office,  was  told  they  were  bu53\  and  repeated  nis 
request  five  times,  getting  madder  at  each  call. 
Meanwhile  his  cigarette  went  out,  and  after  vainly 
searching  for  a  match" 

"Hold  on,  there!"  exclaimed  a  friend  who  had  ac- 
companied him  to  the  booth.  "What  kind  of  a 
fairy  story  are  you  giving  me,  anyhow?" 

"No  fairy  story  at  all,"  replied_J.he  amateur  sleuth 
blandly.     "I  was  merely  stating  a  few  facts." 

"But  how  the  dickens  did  you  ascertain  them?" 

"Plain  as  A  B  C,  my  boy.  To  begin  with  the 
adjustable  mouthpiece  of  the  instrument  is  pulled 
down,  as  you  see,  to  its  fullest  extent,  indicating 
clearly  that  the  last  user  was  very  much  undersized. 
Isn't  that  evident?" 

"Ye-e-e-es,  I  guess  so;  but  how  about  the  rest?" 

""\\'ell,  look  at  that  ledge  and  you  will  observe 
five  charred  spots  and  an  equal  number  of  small 
piles  of  tobacco  ash.  What  do  you  infer?  Why, 
obviously,  that  the  gentleman  was  smoking  and 
laid  down  his  cigarette  each  time  he  called.  The 
piles  of  ash  are  still  undisturbed,  show'ing  they  were 
recently  deposited,  and  the}'  are  small,  proving 
plainly  that  the  intervals  of  calling  were  brief.  My 
logical  conclusion  was  that  the  'phone  he  wanted 
happened  to  be  busy,  and  I  looked  instinctively  for 
a  memorandum  of  its  number,  which  most  men 
make  under  such  circumstances.  I  found  it,  as  I 
anticipated,  on  top  of  the  box,  scrawled  in  pencil, 
and  recognized  the  number  of  the  freight  office. 
Such  memoranda  are  almost  always  rubbed  out  by 
the  sleeve  of  the  next  customers,  and  as  this  one  is 
still  fresh  and  bright,  it  is  fair  to  presume  it  was 
made  by  the  last  man  in  the  booth — otherwise,  the 
short  chap  with  the  cigarette.  Moreover,  a  freight 
office  'phone  is  usually  busy  at  this  hour,  so  the 
clews  interlock  and  sustain  one  another.  Not  so, 
my  dear  boy?" 

"But  the  matches?" 

"Oh!  I  deduce  the  match  incident  from  those 
fresh  toothpicks  on  the  fioor.  Where  a  man  in  a 
hurry  searches  for  a  match  he  invariably  finds 
quantities  of  toothpicks.     I  w'ould" 

"Are  you  through  with  that  'phone?"  asked  a 
short,  stout  stranger  appearing  suddenly  at  the 
door  and  vigorously  puffing  a  cigarette,  "because  if 
you  are  I" 

"Certainly,  sir,"  said  the  analyst,  smiling.  "I 
think  you  will  find  the  freight  office  disengaged  at 
present." 

"Well.  I'll  be  hanged!"  said  the  friend. 


Disastrous    Result  of   Poor  Telephone 
Service. 

Two  prominent  insurance  men  in  St,  Louis  be- 
came involved  in  a  dispute  which  eventually  required 
the  offices  of  a  police  magistrate  to  adjust.  The 
local  papers  printed  graphic  descriptions  of  the  en- 
counter and  the  whole  town  was  stirred  up  over 
the  affair.  It  was  a  story  of  how  two  telephone 
wires  got  crossed;  how  somebody  called  somebody 
else  a  liar;  how  the  wrong  man  resented  the  insult 
and  smote  an  innocent  third  party  in  the  mouth, 
breaking  off  two  teeth  and  causing  severe  loss  of 
blood  and  great  physical  pain  and  mental  anguish: 
how  the  smiter  was  pursued  with  a  horsewhip  around 
the  block  by  his  victim,  and  finally  ran  into  the 
arms  of  a  big  policeman,  and  how  justice  miscarried 
through  the  inadvertent  mixin.g  of  the  First  and 
Second  District  Police  Courts,  The  unfortunate  in- 
cident might  have  been  averted  by  the  use  of  a 
modern  telephone  system  in  St.  Louis. 


Ucccinbcr  lo,   i8ij8 

Exchange  Apparatus. 

The  accompanying  cuts  illustiale  a  new  toll-line 
switchboard  just  gotten  out  by  the  American  Elec- 
tric Telephone  company  ol  Chicago.  The  drop 
used  is  the  company's  latest  improvement  in  the 
tubular  high-impedance  drop,  and  is  extremely 
sensitive.  The  close  adjustment  of  armature  to  core 
without  being  interfered  with  in  removing  the  coil 
adds  greatly  to  its  efficiency.  The  coil  is  adapted 
for  toll-line  work  and  is  also  acceptable  where  the 
Bell  style  of  switchboard  is  wanted,  that  is,  in  boards 
where  the  drops  and  jacks  are  separated.  Another 
feature  illustrated  is  the  jack  used  in  this  board. 
It  is  simple  in  construction  and  durable.  All 
springs  are  of  heavy  gcrntan-silver,  and  it  is  fastened 
to   the  switchboard  in   a   most  simple  and  positive 
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Extensions  and  Improvements. 

The  new  telephone  company  in  St.  Joseph,  Mo., 
now  has  307  subscribers  and  the  number  is  increas- 
ing daily. 

Under  direclion   of  Dis*r'ct   Manager  Johij  Bar- 


Hi 


EXCHANGE    APPARATUS.  —  PLUG    AND    JACK. 

manner.  The  plug  is  also  new.  The  tip  screws  into 
the  handle  in  such  a  way  that  connections  are  made 
from  cord  to  tip  through  the  plug  handle  without 
the  necessity  of  soldering  cord  circuits.  This  is  im- 
portant, as  exchanges  frequently  have  trouble  in  the 
breaking  of  cord  circuits  where  they  are  connected 
to  plugs. 

The  cam  is  of  a  new  design.  Only  one  lever  is 
used  in  listening  and  talking  and  ringing  either 
way.  The  mechanism  is  novel,  practical  and  sub- 
stantial and  may  be  rapidly  operated. 

The  head-band  receiver  shown  is  made  of  alumi- 
num, self-adjusting  to  the  head.  The  spring  is  cov- 
ered with  leather  and  is  light. 


The  Southwestern  telephone  line  from  Galveston 
to  Beaumont  works  through  16.650  feet  of  submarine 
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ricklo,  a  new  telephone  wire  is  being  stretched  to 
Sebastapol,  Cal. 

A  scheme  is  said  to  be  on  foot  to  buy  up  and  con- 
solidate into  one  system  all  the  local  telephone 
lines  of  central  and  eastern  Kentucky,  numbering 
about  25,  extending  as  far  north  as  Maysville  and 
south  to  Somerset. 

The  Logansport  Mutual  Telephone  company  of 
Logansport,  Ind.,  which  is  owned  and  operated  by 
E.  B.  Overshiner,  has  made  extensive  improve- 
ments within   the   last  three   months.     The   central 
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cable,  reaching  from  Galveston  to  Bolivar  Point. 
This  is  the  longest  submarine  line  used  by  any  tele- 
phone company  in  the  United  States.  The  capacity 
of  the  cable  does  not  seem  to  affect  the  working  of 
the  line,  and  there  is  said  to  be  no  appreciable  dif- 
ference that  would  indicate  whether  it  was  working 
overhead  or  through  cable. 


office  has  been  entirely  equipped  with  new  apparatus, 
including  a  sco-line  metallic  switchboard  of  the 
express  type  manufactured  by  the  American  Elec- 
tric Telephone  company  of  Chicago.  A  new  cross- 
connecting  board  of  600  metallic  line  capacity,  new 
ti  unking  boards,  1,800  feet  of  additional  outside  cable, 
new  cable  terminals    and  everything  necessary  for 


modern  first-class  service.  The  Mutual  Telephone 
company  has  also  long-distance  connections  with 
many  towns  and  cities  in  Indiana  and  Illinois. 
Thirty  of  these  connections  arc  independent  cx- 
chranges.  Following  is  a  list  of  these  connections 
Atlanta,  Arcadia,  Argos,  Attica,  Ambia,  Akron,  At- 
v.'ood,  Burlington,  Boyleston,  Bass  Station,  Bcarss, 
Beaver  City.  Boswell,  Bourbon,  Ercinen.  Brock, 
Brookston,  BurnettsviUe,  Camden,  Clymers,  Cut- 
ler, Circleville,  Cedar  Lake,  Colfax,  Camcroit 
Springs,  Clarks  Hill,  Crawfordsville,  Chalmers, 
Ghase,  Darwin,  Delphi,  De  Motte,  Darlington,  Don- 
aldson, Etna  Green,  Frankfort,  Flora,  Fair  Oaks, 
Fowler,  Foresman,  Francisvillc,  Fulton,  Gold 
smith,  Goodland,  Gladdens  Corner,  Glcn  Hili 
Grant,    Grovertown,    Hillsboro,    Hamlet,    iflibbard 
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Idaville,  Inwood,  Jefferson,  Kewana,  Kempton, 
Killmore,  Knox,  Kentland,  Kenneth,  Kniman, 
Kirkpatrick,  Lee.  Linden,  Lake  Village,  Lochiel, 
Lake  Cicott.  Lafayette,  Moran,  Marmont,  Macy, 
Meta,  Moroco,  Monon,  Montmorenci,  Monticello, 
Medarysville,  McCoysburg,  North  Manches"er, 
Odells,  Ora,  Otis  Ranch,  Otterbein,  Oxford,  Oak- 
ley, Oswego.  Piermont,  Pine  Village,  Parr,  Pleas- 
.Tnt  Ridge,  Pearcy,  Pembroke,  Plymouth,  Pulaski. 
Rockfield,  Rossville,  Remington,  Rom.ney,  Royal 
Center,  Reynolds,  Rose  Lawn.  Rochester.  Rens- 
selaer, Sedalia,  Stockwell,  Shadeland,  South  Raub, 
Surrey,  Shawnee  Mound,  State  Line,  Star  City. 
Tipton,  Templeton,  Thorntown,  Tiosa,  Wabash, 
Warsaw,  Wadena,  Wagoner.  Walkerlon,  Winona, 
Wingate,  Winthrop,  Willianisport,  Wheatfield, 
Westpoint,  Winamac,  Yountsville,  Valparaiso, 
Sheldon,  III.,  Watseka,  111.,  Danville,  111.  The  Mu- 
tual company  will  build  long-distance  toll  lines  ex- 
tensively in  the  spring,  giving  to  the  people  of  Lo- 
.gansport  and  surrounding  towns  excellent  long- 
distance service  in  addition  to  the  present  connec- 
tions. Mr.  Overshiner  opened  his  exchange  in 
Logansport  three  years  ago  with  182  subscribers 
and  not  a  single  outside  connection.     The  exchange 
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now  numbers  over  500  subscribers  and  has  nearly 
500  miles  of  toll  lines. 


Slot  Telephones  in  Chicago. 

The  Chicago  Telephone  company  has  several 
hundred  slot-machines  in  drug  stores,  hotels  and 
other  public  places  for  the  use  of  the  public.  A 
charge  of  10  cents  per  message  is  exacted,  the  com- 
pany receiving  the  greater  part,  if  not  the  entire 
receipts  of  the  machine.  It  has  been  learned  that 
the  company  has  no  right  to  put  in  telephones  of 
this  character,  and  that  it  has  no  right  to  exact  pay- 
ment for  single  messages  under  its  franchise.  The 
corporation  counsel  has  advised  the  City  Council 
that  the  company  is  violating  the  terms  of  the 
ordinance  under  which  it  is  operating  in  several  im- 
portant particulars,  and  a  council  committee  last 
Monday  evening  recommended  that  the  terms  of 
the  franchise  be  enforced  and  that  the  corporation 
counsel  be  instructed  to  proceed  at  once  under  the 
ordinance. 


332 
"The  Greatest   Discovery   of  the   Age.' 

When  England  set  her  navy  afloat  upon  the   sea, 
She  had  no  aniicipaiion  of  my  ^feat  discovery. 
For  'tis  I.  the  onlv  I.  ih*i  have  made  her  ships  but  scrap. 
Any  nation  now  may  whip  her,  e'en  tbe  smallest  on  the  map, 
By  "'the  ereatebl  discovery  of  the  age." 

For  the  blowing  up  of  navies  will  now  be  only  fun. 
An  exertion  of  my  will  or  thought  aad,  lo !  ine  thing  is  done : 
I've  combined  a  wireless  telegraph  and  torpedo  dirigible 
In  so  evident  a  fashion,  some  say  not  patentable, 
My  "greatest  discovery  of  the  age." 

1  care  not  if  the  whole  shebang  was  generally  known, 
ril  be  very  much  off'ended  if  'tis  not  nouy  my  own. 
I'm  a  Christian  and  ptiilosopher,  as  I  hsve  truly  said ; 
The  laurels  of  undying  tame  are  resting  on  my  head 
Por  "the  greatest  discovery  of  the  age." 

And  when  liim  offended,  my  forgiveness  is  complete 
When  1  get  a  full  apoloKy,  wiih  humbleuess  replete. 
I've  put  a  stop  to  wars,  but  do  not  rest  ray  claim 
On  such  a  simple  act  as  that  for  everlasting  fame. 
My  super-extra  glory  rests  upon  the  arts  of  peace. 
Im  in  for  killing  wiiales  and  sich  and  getting  at  thei.  grease 
By  my  "greatest  discovery  of  the  age.  ' 

Im  so  struck  on  this  my  latest  that  my  brain  it  fairly  reels. 
And  my  head  it  gets  to  spinning  as  it  'tivere  hung  on  wheels. 
I  had  an  oscillator  once,  a  tunelul  dynamo, 
A  revolution  'twas  to  make,  by  vibraiing  to  and  fro. 
'Twas  a  very  great  discovery  of  the  age. 

But  it  died  ere  it  was  born  and  resieth  as  a  myth, 
.'Vnd  its  name  now  meaus  some  coils  I  esperimented  wiih 
As  another  great  invention  of  the  age. 

To  shake  the  charge  of  mother  earth,  another  scheme  of  mine 
Beais  thunderstorms  and  earthquakes,  all  along  the  line. 
But  wail  till  igcxj.  O.  wont  ihd  people  talk. 
When  I  blow  up  stuff  at  Paris,  when  I  think  so  at  New  York, 
By  my  "greatest  discovery  of  the  age !'' 

I've  labored  with  high  frequency  to  publish  and  proclaim 
That  I  own  some  great  discoveries,  connected  with  ray  name; 
By  high-potential  discourse  I've  iried  to  bring  to  light 
That  there  weren't  tiny  oihers  who  contributed  a  mite 
To  such  very  great  discoveries  of  the  age. 

But  the  shade  of  Cabanellas,  and  of  many  oihers  too. 
Are  upseitiog  ray  endeavors,  and  proving  my  hoodoo, 
I  content  myself  in  ihis,  that  the  papers  ot  tbe  day 
Will  print  my  schemes  sensational  and  boom  me  by  the  way 
As  "the  greatest  discovery  of  the  age." 


Tesla's   Fears. 
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High-vo!tage  Power  Transmission. 

By  Chas.  F.   Scott. 
Part  III. 
High-tension  Tests  at  East  Pittsburg. 

Laboratory  tests  and  measurements  on  a  small 
scale  cannot  take  the  place  of  tests  under  the  con- 
ditions of  practical  service,  such  as  those  at  Tel- 
luride.  There  are,  however,  many  important  ele- 
ments which  may  be  determined  by  laboratory  meas- 
urements. 

A  high-tension  line  for  testing  insulators  and 
making  measurements  upon  the  losses  between  wires 
was  erected  at  the  East  Pittsburg  factory  in  the  fall 
of  1S97.  A  number  of  the  tests  which  have  been 
madt^  are  here  recorded: 

(i)  A  test  was  made  to  detemine  whether  the  wave 
form  of  the  charging  (?urrent  to  the  line  was  simi- 
lar to  that  through  a  resistance  or  whether  it  was 
niodified  by  the  loss  component,  the  loss  occurring 
only  at  the  higher  part  of  the  electromotive-force 
wave.  The  current  to  the  high-voltage  line,  at  pres- 
sures varying  from  30.000  to  60,000  volts,  was  passed 
through  a  coil  possessing  high  self-induction.  The 
electromotive  force  upon  the  coil  was  measured  by 
a  voltmeter.  The  electromotive  force  was  also 
measured  when  a  current  of  equal  strength  was 
passed  through  the  coil,  the  line  being  short-cir- 
cuited and  a  low  electromotive  force  applied.  It 
was  found  that  the  voltage  upon  the  coil  was  the 
same,  within  a  small  error  of  observation,  in  both 
cases,  showing  practically  no  difference  in  the  wave 
form  of  the  current  under  the  two  conditions.  The 
current  was  from  an  armature  giving  practically  a 
sine  wave. 
(2)  The  charging  current  to  the  line  was  measured 
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proportionality  between  the  spark-gap  and  the  elec- 
tromotive force. 

In  another  test  a  spark-gap  was  placed  between 
one  of  the  idle  wires  and  the  adjacent  wire  of  the 
live  circuit.  When  the  spark-gap  was  one- 
eighth  inch  (equivalent  to  6,000  volts)  the  spark 
passed  when  the  electromotive  force  was  17,500 
volts,  and  when  the  spark  was  made  one-fourth 
inch  (equivalent  to  12,000  volts)  the  sparking  began 
at  33,000  volts.  When  the  gap  was  three-eighths 
inch  (equivalent  to  16,000  volts)  sparking  began 
at  41,000  volts.  When  the  gap  was  one-half  inch 
(equivalent  to  20,000  volts)  sparking  occurred  at 
49,000  volts.  The  electromotive  force  did  not  differ 
greatly  from  a  sine  wave.  These  tests  have  an  im- 
portant bearing  in  connection  with  the  running  o; 
telephone  and  other  circuits  adjacent  to  high-po- 
tential wires.  It  is  essential  that  the  wires  of  a  high- 
potential  circuit  be  spiraled,  so  that  each  wire  sus- 
tains the  same  relation  as  every  other  wire  to  the 
second  circuit,  in  order  that  the  effects  of  static 
induction  may  be  neutralized. 

(4)  the  effect  of  the  size  of  wire  upon  the  loss 
was  investigated  by  running  a  pair  of  No.  28  brass 
wires  0.0126  inch  in  diameter  and  then  replacing  it 
by  large  rubber-covered  wires.  The  rubber-cove,  ed 
wire  was  No.  7  B.  &  S.  gauge  0.144  inch  in  diameter; 
the  outside  diameter  of  the  rubber  covering  was 
0.3  inch  and  the  diameter  over  the  braid  was  0.35 
inch.  In  each  case  measurements  were  made  upon 
another  circuit,  which  was  tmchanged  during  the 
different  tests,  and  thus  served  for  comparison.  The 
results  of  these  tests  are  shown  in  Fig.  13,  which 
also  gives  the  conditions  when  one  fine  wire  and 
one  wire  of  larger  size.  No.  8  B.  &  S.,  constituted 
the  circuit.  This  comparison  shows  the  very  marked 
increase  in  loss  when  the   fine  wire   is   used.    The 


Electricity's  Mystery. 

[From   Collier's  Weekly,] 

Mr.  Tesla's  announcement  that  he  is  prepared  to 
destroy  a  ship  by  means  of  electricity,  yet  not  by 
means  of  wires,  has  been  received  with  cheerful  in- 
credulity. It  is  a  bountiful  Providence  which  has 
enabled  man  to  ridicule  what  he  does  not  understand. 
Ridicule  has  been  the  prelude  of  every  great  in- 
dention. It  has  crooned  at  its  cradle.  But  though 
it  came  to  jeer,  again  and  again  it  has  remained  to 
stare.  That  is  as  it  should  be.  The  beginning  of 
truth  is  amazement.  But  in  this  case,  as  in  all 
others,  the  proof  of  the  pudding  is  in  the  eating. 
The  value  of  Mr.  Tesla's  process  remains  to  be 
shown.  Just  at  present  it  is  a  mystery.  Yet,  so 
also  is  electricit>%  No  marvel  which  electricity  has 
worked  is  as  marvelous  as  electricity  itself.  To  call 
it  a  mystery,  though,  is  a  misuse  of  language.  Cor- 
rectly speaking,  there  is  no  such  thing:  but  there  is 
ignorance,  and  it  is  in  a  manner  both  delightful  and 
flattering  to  general  self-esteem  that  the  one  is  con- 
fused with  the  other.  In  the  chartless  morrow 
which  the  future  has  in  charge  it  is  not  ex^^ravaeant 
to  assume  that  isrnorance  will  evaoorate,  knowledge 
become  exact,  that  electricity  will  vield  its  secret, 
and  perhaos  for  those  who  then  live  fathom  the 
recesses  of  ^he  sky.  From  a  servant  it  may  develop 
into  a  confidant;  it  may  tell  of  its  wanderings,  of 
its  conception,  of  its  sudden  avatars  a^d  all  that  it 
has  seen.  But  this  is  conjecture.  The  point  is. 
that  in  maniou'ating  it,  with  a  wire  or  without,  there 
is  a  difference  in  degree  raMier  than  in  kind. 
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HIGH-VOLTAGE   POWER   TRANSMISSION. 


Treatment  of  Inventors. 

[From  the  Mansfield.  O,  News.l 

Tesla,  the  electrician,  whose  promises  excel  his 
performances,  has  been  having  a  few  words  with 
the  editor  of  an  electrical  journal  and  has  come  out 
second  best.  If  he  thus  fares  with  one  of  the  breth- 
ren in  his  own  line  troublous  times  are  ahead  for 
him  if  he  tacicles  the  laymen  of  the  press,  who  are 
ever  ready  to  give  the  glad  hand  to  an  inventor 
who  invents,  but  who  are  rather  merciless  on  those 
long  on  talk  and  short  on  deeds,  whether  they  be 
inventors  or  politicians. 


under  several  dil^'erent  conditions  when  the  current 
was  obtained  from  a  generator  giving  practically  a 
sine  wave.  The  results  of  measurements  were  com- 
pared with  the  currents  as  calculated  by  the  theo- 
retical formula.  The  last  measurement  in  the  tabic 
was  made  upon  the  Buffalo-Niagara  line,  with 
current  from  a  Niagara  generator,  which  differs 
slightly  from  a  sine  wave. 

Comparison  of  Measured    and    Calculated   Charg- 
ing Current  to  Parallel  Wires.     Length, 
One  Mile — 10,000  Volts. 


[From  the  Anaconda.  ,Mont.,  Standard.] 

Tesla  has  satisfied  himself  and  is  trying  to  satisfy 
others  that  he  has  discovered  a  principle,  the  appli- 
cation of  which  'must  produce  a  profound  change 
in  things  and  conditions  presently  existing."  Tesla's 
only  fear  is  that  his  invention  will  be  used  by  men 
for  evil  purposes — that,  like  the  invention  of  gun- 
powder, it  will  not  bo  an  unmixed  good  to  the  world. 
But  it  is  a  comfort  to  him  to  know  that,  for  oiie 
thing,   it   will   abolish   war. 
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Size  of  wire 

Distance   be- 

Fre- 

Measured 

Calculated 

tween  wires. 

quency. 

current. 

current. 

No.  SB  and  S 

21.7" 

60 

.0307  amp. 

.0280  Amp. 

8  B  and  S 

48.0" 

60 

.0245      *■ 

.0252 

8  Bands 

79-5" 

60 

.0234      " 

.0238      " 

8  B  and  S 

127.5" 

60 

.0225      " 

.0222 

No.  8  and 
ground 

120  0" 

60 

.0427     " 

.0412 

0.71"  diameter 

*  i8"for5dis.  / 
'(  36"  "  \   ••     1" 

25 

.0176      " 

.0176      •■ 

Tesla's  Romances. 

[From  the  MiuDeapolis  Times  J 

Tesla  has  administered  a  severe  scolding  to  the 
editor  of  an  electrical  journal,  who  intimated  that 
Mr.  Tesla  might  find  it  profitable  to  give  his  imagina- 
tion a  rest  and  finish  up  some  of  the  wonderful 
things  he  has  set  out  to  do.  In  these  days  of  sci- 
entific miracles  it  isn't  safe  to  be  skeptical. 'but  some 
of  those  announcements  of  Tesla's  read  as  if  they 
might  have  been  inspired  by  the  product  of  the 
poppy  in  the  pipe. 


A  table  giving  the  calculated  charging  current 
for  a  number  of  conditions  will  be  found  in  Appen- 
dix B. 

(3)  The  fall  of  potential  around  the  wires  was 
noted  by  tests  made  with  spark-gaps.  The  wires  48 
inches  apart  were  connected  to  the  high-voltage 
terminals  and  a  spark-gap  was  placed  between  two 
idle  wires,  also  48  inches  apart,  placed  about  21  inches 
below  the  first  wires.  A  spark-gap  consisting  of 
brass  terminals  with  one-fourth-inch  radius  was 
placed  between  the  two  idle  wires.  When  the  gap 
was  one-thirty-second  inch  the  sparking  began  when 
the  electromotive  force  from  the  raising  transformer 
was  26,000  volts.  A  gap  of  one-thirty-second  inch 
requires  an  electromotive  force  of  2,200  volts  to  pro- 
duce sparking.  When  the  spark-gap  was  made 
eight-thirty-seconds  inch  (equivalent  to  12.000  volts) 
the  sparking  began  at  103,000  volts  from  the  raising 
transformer.     At  intermediate  points  there  is  a  fair 


loss  is  greatly  decreased  when  the  rubber-covered 
wire  is  used.  The  loss  on  the  rubber-covered  wire, 
however,  increased  considerably  after  the  voltage 
had  been  raised  and  the  rubber  had  broken  down, 
thus  permitting  the  current  to  pass  freely  to  the 
outer  surface  of  the  insulation.  It  is  quite  probable 
that  the  loss  would  increase  as  the  insulation  became 
defective,  until  it  was  nearly  equal  to  that  of  a  wire 
having  the  same  total  diameter. 

The  measurements  on  wires  of  different  size  given 
in  Fig.  13  are  qualitatively  correct,  although  some 
of  the  readings  on  which  the  curves  are  based  were 
quite  small,  so  that  the  absolute  values  may  not 
be  exact.  '    i      :    ^     1 

(5)  The  el'fect  of  the  current  in  drying  the  surface 
of  the  insulators  was  illustrated  in  a  test  made  dur- 
ing a  rain.  Upon  applying  45,000  volts  to  a  circuit 
the  wattmeter  indicated  116.  After  four  minutes  the 
deflection  had  decreased  to  72,  the  current  remain- 
ing the  same.  The  electromotive  force  was  then 
increased  to  60,000  volts,  the  wattmeter  deflection 
increased  to  155,  and  at  the  end  of  three  minutes 
it  had  fallen  to  138.  The  current  was  one-third 
greater  than  at  the  lower  voltage,  but  remained 
constant  while  the  wattmeter  changed.  The  rain 
continued  during  the  test,  which  shows,  therefore, 
that  the  condition  of  the  insulator  is  materially  im- 
proved by  the  presence  of  the  current. 

(6)  It  was  noticed  that  when  there  was  a  break- 
down upon  the  line  and  the  current  passed  suddenly 
between  wires  over  the  surface  of  the  cross-arm 
that  there  was  a  sparking  between  the  termina's 
of  the  ammeters  in  the  high-tension  circuit  across 
the  surface  of  the  instrument.  This  was  further 
investigated  by  placing  in  circuit  a  coil  of  low  re- 
sistance through  which  one  ampere  would  be  sent 
by  about  iVj  volts  at  a  frequency  of  125.  A  spark- 
gap  was  placed  in  shunt  to  this  coil.  A  two-inch 
spark-gap  was  also  placed  between  the  line  wires. 
The  voltage  of  the  primary  was  gradually  raised 
until,  at  35.C00  volts,  the  current  passed  across  the 
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spark-gap  between  the  line  wires.  A  spark  also 
passed  across  a  gap  of  three-eighths  inch,  shunting 
the  small  choke-coil.  This  test  shows  the  remark- 
able suddenness  of  the  rush  of  current  when  the 
short  circuit  occurs,  due  to  the  breaking  down  of 
the  spark-gap  on  a  high-voltage  circuit.  This  phe- 
nomenon was  observed  by  Mr.  Mershon  in  choke- 
coils  used  in  connection  with  lightning  arresters 
at  Telluride. 

Running  tests  were  made  on  tour  lines  in  multiple 
at  high  voltages.  Each  line  consisted  of  two  wires 
1,040  feet  in  length  held  by  26  insulators.  The  in- 
sulators were  of  various  types  of  glass  and  porcelain, 
some  of  the  ordinary  form  and  some  underhung. 
'  For  hours  at  a  time  100,000  volts  or  slightly  more 
was  kept  upon  the  line.  For  about  six  weeks  volt- 
ages ranging  from  70,000  or  8o,coo  to  ico.ooo  volts 
were  kept  on  the  lines  for  about  eight  hours  a  day. 
When  there  was  rain  the  line  would  short-circuit 
and  the  voltage  had  to  be  reduced.  During  a  driv- 
ing rainstorm  48,000  volts  was  kept  on  the  lines, 
and  it  may  have  required  a  considerably  higher  volt- 
age to  have  caused  short-circuiting. 

(7)  A  high-tension  wattmeter,  similar  to  the  Thom- 
son wattmeter  at  Telluride,  was  used.  To  correct 
Ihe  wattmeter  for  the  errors  caused  by  charging  cur- 
rent in  the  shunt  resistance,  a  condenser  was  placed 
in  parallel  to  the  shunt  circuit  of  the  wattmeter. 
This  condenser  should  be  so  adjusted  that  the  cur- 
rent through  the  shunt  circuit  of  the  wattmeter  is 
the  same  that  it  would  be  if  there  were  no  condenser 
and  the  shunt  resistance  had  no  capacity.  This  per- 
mits the  capacity  current  in  the  circuit  to  be  shunted 
round  the  wattmeter  by  the  condenser.  The  con- 
denser in  shunt  to  the  wattmeter  was  capable  of 
adjustment,  and  by  varying  its  capacity  the  deflec- 
t!On  could  be  made  positive  or  zero  or  negative 
when  current  was  delivered  to  a  constant  load.     The 
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FIG.  15.       HIGH-VOLTAGE  POWER  TRANSMISSION. 

proper  adjustment  was  made  by  taking  a  compara- 
tively low  voltage,  at  which  the  charging  current 
was  very  high  in  comparison  with  the  loss,  so  that 
the  loss  was  nearly  negligible,  and  adjusting  the 
wattmeter  to  indicate  zero.  At  higher  voltages, 
v/hen  there  was  a  considerable  loss,  the  error  with 
this  adjustment  would  be  inappreciable.  Certain 
variations  with  temperature  and  humidity  were 
noted  which  would  be  explained  by  a  variation  in 
the  capacity  of  the  resistance,  causing  a  variation 
in  the  charging  current  to  the  shunt  circuit  of  the 
wattmeter.  The  high  resistance  for  the  shunt  cir- 
cuit was  wound  upon  fuller-board  plates,  containing 
brass  stiffening  pieces.  Tests  were  made  upon  in- 
dividual plates  by  measuring  the  capacity  between 
the  wire  and  the  supporting  strip  of  brass,  and  it 
was  found  that  the  capacity  and  the  insulation  re- 
sistance both  varied  with  the  amount  of  moisture 
in  the  fuller-board  insulation.  In  order  to  prevent 
variations  of  this  kind,  subsequent  resistances  were 
wound  upon  glass  plates,  which  seems  to  be  a  very 
satisfactory  form  of  construction. 

Tests  at  Niagara 

Some  measurements  have  be.cn  made  upon  the 
Niagara-Buffalo  transmission  line.  There  are  two 
circuits  of  three  wires  each,  one  of  which  was  in 
service  and  the  other  was  available  for  tests.  Each 
circuit  consists  of  three  cables,  each  of  350,000  circu- 
lar mills,  approximately  0.7  inch  in  diameter.  The 
cables  are  run  on  porcelain  insulators,  and  are  on 
the  same  cross-arm.  Adjacent  insulators  are  iS 
inches  apart  and  the  circuit  is  spiraled,  so  that  each 
rf  the  three  wires  occupies  the  middle  position  for 
a  third  of  the  distance.  Current  from  one  of  the 
5.000  horse  power  generators  was  applied  to  the  line 
through  a  raising  transformer,  by  which  the  voltage 
can  be  increased  by  small  steps  to  100.000  volts. 
This  transformer  is  part  of  a  high-tension  testing 
outfit  which  was  described  by  Mr.  C.  E.  Skinner  in 
Ihe  Electrical  World,  March  5,  1898.  The  wattmeter 
is  a  Thomson  inclined-coil  instrument  with  a  high- 
resistance  shunt  of  german-silver  wire  wound  on 
glass  plates.     The  ammeter  is  a  Thomson  inclined- 
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coil  intrumcnt,  connected  directly  in  the  high-yoUagc 
circuit. 

Measurements  were  made  between  the  various  pairs 
of  wires,  i.  c.,  I  and  2,  2  and  3  and  i  and  3;  the  cur- 
rent was  found  lo  be  practically  the  same  i,n  each 
case;  the  loss  on  one  of  the  circuits  was  slightly 
greater  than  that  on  either  of  the  other  two,  on 
which  the  losses  were  about  equal.  The  accompany- 
ing curve  shows  the  measurements  of  current  when 
two  wires  were  connected  and  the  measurement  of 
loss;  the  latter  measurements  were  made  upon  one 
pair  of  wires  up  to  about  26,000  volts,  and  then 
upon  a  second  pair.  The  results  are  given  in  Fig. 
14. 

On  another  day  measurements  were  made  of  the 
resistance  between  each  wire  and  the  ground,  and 
corresponding  measurements  of  loss  were  made  by 
placing  the  high  potentials  between  each  wire  and 
the  ground.  The  measured  loss  was  somewhat 
greater  than  the  loss  calculated  by  using  the  elec- 
tromotive force  and  the  measured  resistance.  In 
these  measurements,  at  voltages  from  13,000  to 
23,000  volts,  the  power  factor  calculated  from  the 
carrent  and  wattmetei  measurements  varied  from 
about  four  per  cent,  to  six  per  cent.,  so  that  a  very 
small  charging  current  in  the  wattmeter  would  pro- 
duce a  considerable  error  in  the  reading. 

Some  measurements  were  made  upon  a  pair  of 
fine  wires,  in  which  the  wires  were  placed  at  different 
distances  apart.  No.  31  B.  &  S.  gauge  spring-brasi 
wire  0.C0S9  inch  in  diameter  was  used.  The  length 
of  the  parallel  wires  was  744  feet.  They  were  sus- 
pended by  light  strings  successively  at  six  inches 
apart.  14  inches  apart,  and  about  25  inches  apart, 
the  distance  varying  from  24  inches  to  27  inches. 
The  wattmeter  readings  are  given  in  the  curves 
in  Fig.  15.  The  power  factor  of  the  measurements 
made  above  100,000  volts  is  about  95  per  cent.,  and 
is  over  80  per  cent,  above  70,000  volts.  There  can 
be  but  little  error  in  the  wattmeter  due  to  charging 
current  in  the  resistance  at  these  power  factors. 

The  measurements  on  the  Buffalo  line  were  made 
by  the  writer.  Those  on  the  fine  wires  were  made 
by  Mr.  E.  M.  Tingley,  who  conducted  the  tests  at 
East  Pittsburg,  and  rendered  valuable  assistance 
in  the  preparation  of  this  paper. 


New  Lamp  Factory  in  Chicago. 

Buyers  of  incandescent  lamps  will  be  interested 
to  know  of  the  establishment  of  an  incandescent- 
lamp  factory  by  the  John  Kammer  company  at  176 
and  178  Indiana  street,  Chicago.  This  concern  is 
now  manufacturing  under  the  personal  supervision 
of  John  Kammer,  who  formerly  managed  the  factory 
of  the  Sunbeam  Incandescent  Lamp  company  of 
Chicago.  The  "New  Rival"  is  the  name  of  the  lamp 
now  being  placed  on  the  market  by  the  company. 

Mr.  Kammer  has  had  10  years'  experience  in  the, 
manufacture  of  incandescent  lamps,  and  the  new 
lamp  will  be  the  only  one  now  produced  in  which 
Mr.  Kammers  patents  and  p'rocesses  are  used. 

The  officers  of  the  company  are:  President  and 
treasurer,  John  Kammer;  vice-president,  Paul  J. 
Faber,   and   secretary,   B.    Kammer. 

The  factory  at  176-178  Indiana  street  is  a  fine  one 
of  three  stories.  The  plant  contains  the  latest  mod- 
ern machinery,  through  which  the  manufacture  of 
incandescent  lamps  has  been  brought  to  the  pres- 
ent state  of  perfection,  necessitated  by  the  stringent 
demands  of  the  incandescent-lamp  market  of  to-day. 

The  company  started  its  plant  about  four  months 
ago  and  has  worked  in  a  conservative  manner  in 
the  manufacture  of  its  product  up  to  date,  but  it 
is  now  in  position  to  reach  out  for  trade,  and  the 
"New  Rival"  will  be  made  known  to  lamp  users 
throughout  the  United  States,  and  more  particularly 
in  its  home  territory. 

In  addition  to  the  standard  "New  Rival"  lamp 
now  manufactured  by  the  company,  specialties  are 
made  of  two,  four  and  six  candle  power  lamps  for 
50  and  iio-volt  circuits.  Mr.  Kammer  Itas  also 
perfected  the  "New  Rival  central-station  lamp," 
which  will  run  about  one-third  of  an  ampere  per 
lamp  on   a   no-volt  circuit. 

From  the  fact  that  Mr.  Kammer  m  person  attends 
to  all  details  of  manufacture  and  is  in  daily  super- 
vision of  his  factory,  attending  not  only  to  all  tech- 
nicalities but  looking  after  the  general  management 
and  shipping,  it  is  safe  to  say  that  customers  of  the 
new  concern  will  find  the  filling  of  orders  thor- 
oughly satisfactory  and  the  claim  of  the  company 
one  worth  careful  consideration. 


Motor  for  Blowing  Forge. 

An  interesting  application  of  an  electric  motor  is 
illustrated  in  the  accompanying  cut,  which  represents 
a  small  machine,  manufactured  by  the  Emerson 
Electric  Manufacturing  company  of  St.  Louis,  em- 
ployed in  blowing  a  forge.  The  makers  claim  that 
this  is  not  only  the  cheapest  but  is  also  the  best 
method  of  furnishing  blast  for  all  sizes  of  black- 
smith forges.  The  air  pressure  is  very  much  heavier 
than  can  be  procured  from  bellows  or  hand  blowers, 
and,  in  addition,  it  allows  the  workman  to  do  at  least 
one-fourth  more  work,  as  the  blast  is  ready  at  all 
times,  and  it  is  not  necessary  for  him  to  devote 
any  of  his  time  to  producing  the  air  pressure.  A 
great  many  of  these  equipments  are  in  use  in  the 
largest  blacksmith  shops  in  the  country,  and  are 
givine:  universal  satisfaction.  With  its  use  it  is 
possible  to  get  an  even  welding  heat  on  a  four-inch 
axle  much  quicker  and  better  than  can  be  done 
by  any  other  system. 
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Work  of  the  Weather  Bureau. 

Over  4.000  telegrams  were  sent  from  the  weather 
bureau  Sunday  morning  to  different  towns  and 
cities  along  the  north  Atlantic  coast  notifying  rail- 
road companies,  street-railway  companies,  steam- 
ship managers,  boards  of  public  works  and  other 
city  officials  and  postmasters,  for  the  information  of 
the  public,  of  the  approach  of  a  terrible  hurricane, 
which  originated  in  Texas  Friday  night,  December 
2d,  and  had  been  moving  in  a  northeasterly  direction 
at  the  rate  of  about  .15  or  40  miles  an  hour,  gaining 
in  violence  very  rapidly  until  it  had  become  one  of 
the  most  extensive  and  devastating  storms  that  had 
occurred  for  several  years,  covering  an  area  of  the 
entire  country  east  of  the  Mississippi  River.  It  was 
much  more  severe  than  the  blizzard  of  the  previous 
week,  and  the  Weather  Bureau  was  therefore  very 
urgent  in  its  warnings  to  shipping  not  to  venture 
from  sale  shelter.  William  E.  Curtis,  the  Washing- 
ton correspondent  of  the  Chicago  Record,  says  that 
the  warnings  of  the  last  gale  were  received  by  over 
700  vessels  on  the  North  Atlantic  coast  alone,  and 
among  others  the  Portland,  which  refused  to  heed 
it,  and  went  down  with  all  on  board. 

Between  8  and  9  o'clock  Sunday  morning  the 
whole  telegraph  system  of  the  United  Slates,  every 
wire  of  both  the  Western  Union  and  Postal  com- 
panies, was  in  use  by  the  Weather  Bureau  for  the 
purpose  of  notifying  the  public  of  this  storm. 


St.  Louis    Street-railway  Consolidation. 

The  St.  Louis  Globe-Democrat  of  Tuesday  con- 
tains the  news  that  the  largest  street-railway  deal  in 
the  history  of  St.  Louis  is  practically  closed.  By 
the  transaction  Corwin  H.  Spencer  and  other  stock- 
holders of  the  Southern  Electric  Railway  company 
will  become  owners  of  all  the  lines  and  equipment 
of  the  National  Railway  company  of  Chicago,  bet- 
ter known  as  the  Hamilton  syndicate,  organized 
under  the  Illinois  statutes  in  1889.  D.  G.  Hamilton 
of  Chicago  is  president  and  the  principal  stockholder. 
For  the  past  three  years  the  company  has  declared 


MOTOR  FOB   BLOWING  FORGE. 

six  per  cent,  dividends  on  its  stock  of  $2,500,000.  The 
report  of  the  sale  is  confirmed  by  Mr.  Spencer,  presi- 
dent of  the  Southern  Electric  company.  He  preferred 
to  withhold  the  figures  representing  the  purchase 
price  at  present.  The  property  sold  includes  the 
Northern  Central.  Cass  avenue  and  Fairgrounds, 
L'nion,  Citizens',  Baden  and  Southwestern  lines,  all 
electric,  and  the  St.  Louis  line,  or  Broadway  cable. 
It  represents  95.04  miles  of  track,  of  which  80.37 
miles  is  electric  and  14.67  miles  cable. 


Surface-contact  Electric  Railways. 

\_Co?ztiiii(€d  from  pa^e  s^7-] 

The  latest  candidate  for  honors  in  surface-contact 
development  is  Professor  Silvanus  P.  Thompson, 
who  endeavors  to  combine  the  good  p<)ints  of  the 
electromagnetic  switch  system  with  the  good  ele- 
ments of  the  pure  magnetic  pick-up  system.  The 
result  is.  however,  not  a  happy  one,  as  it  involves 
the  switch  in  complication,  whereas  every  engineer 
and  mechanic  knows  that  an  essential  condition 
of  infallibly  operative  mechanism  is  that  it  shall 
be  reduced  to  the  last  stage  of  simplicity,  viz.,  a 
weight  falling  in  free  air. 

As  these  multifarious  steps  in  the  evolution  of 
the  art  have  been  taken,  it  has  become  more  and 
more  apparent  than  the  positive-acting  electromag- 
netic switch,  energized  directly  by  an  ample  electric 
current  and  possessing,  as  it  does,  the  quintessence 
of  mechanical  and  electrical  strength  and  simplicity, 
will  alone  yield  the  positive  and  reliable  results  de- 
manded in  railway  work. 

Moreover,  as  it  has  been  found  that  a  certain  "time 
alloiyance"  for  the  operation  of  the  switches  is  es- 
sential for  high-speed  work,  a  duty  requiring  the 
switch  to  operate  before  it  is  reached  by  the  con- 
tact shoe  of  the  car,  it  is,  of  course,  apparent  that 
since  the  electromagnetic  switch  is  the  sole  device 
capable  of  responding  at  a  distance,  it  alone  is  equal 
to  such  duty. 

Mr.  Lundell  and  I  have  from  the  outset  recognized 
these  severely  exacting  conditions  and  have,  ac- 
cordingly, based  our  work  entirely  upon  the  electro- 
magnetic switch  and  sought  to  reduce  it  to  the  acme 
of  simplicity  and  consequent  reliability,  'as  well  as 
tc  evolve  a  system  of  circuit  connections  equal  to 
every  requirement  of  speed,  direction,  capacity, 
economy,    reliability  and   safety.     These   results   we 
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not  only  claim  to  have  achieved,  but,  in  doing  so,  to 
have  produced  a  system  so  inexpensive  as  to  justify 
it?  adoption  wherever  the  overhead  trolley  is  now 
financially  successful. 


Electrical  Equipment  at  McGill  Univer- 
sity. 

Professor  R.  B.  Owens  is  engaged  in  extending 
the  course  and  adding  to  the  equipment  of  the  elec- 
fical  department  of  McGill  University.  In  the  lab- 
oratory the  dynamo  and  motor  equipment  will  be 
rearranged,  and  all  machines,  instead  of  being  perma- 
nently fixed,  will  now^  be  mounted  on  testing  blocks, 
so  that  it  will  be  possible  to  move  them  about  from 
place  to  place.  A  special  crane  for  the  purpose  of 
carrying  the  machines  about  the  laboratory  has  been 
supplied.  There  are  also  being  constructed  a  num- 
ber of  testing  tables  permanently  wired  up  to  fa- 
cilitate experimental  w'ork.  The  number  of  accum- 
ulators or  secondary  batteries  already  ow'ned  by 
the  department  has  been  increased  and  a  number 
cf  high-potential  transformers  has  been  added.  A 
large  number  of  modern  alternating  and  direct- 
current  instruments  has  also  been  provided.  The 
wiring  for  the  laboratories  will  be  done  under  the 
floors  and  testing  blocks,  and  distributing  boards 
will  be  used,  so  that  it  will  be  possible  to  throw 
any  individual  laboratory  on  to  any  circuit.  For 
the  purpose  of  carrying  on  the  testing  of  street- 
raihvay  motors,  batteries  have  been  arranged  for 
furnishing  high  potential  or  a  large  amount  of  cur- 
rent. There  has  also  been  provided  a  number  of 
specially  designed  electrical  speed  indicators  for 
extremely  accurate  measurements  of  speed.  These 
instruments  have  been  worked  out  by  Professor 
Owens  himself  and  have  been  constructed  to  give 
an  instantaneous  speed  of  one-fifth  of  one  per  cen'. 
Alternating-current  machines  giving  one.  two  and 
three-phase  currents  at  frequencies  varying  from  a 
few  periods  per  second  to  i.^o  periods  oer  second, 
a  number  of  two  and  three-phase  induction  motors, 
and  a  number  of  transformers  for  changing  two- 
phase  currents  into  three-phase,  have  also  been  in- 
sialled.  It  has  been  decided  to  establish  a  <;tandard- 
izing  laboratory,  thoroughly  eauipped  w-ith  aM  nf^c- 
essary  primary-  and  secondary'  standards  for 
electrical  and  magnetic  measurements.  In  this  w'av 
it  will  be  possible  to  calibrate  quicklv  all  instru- 
ments used  in  the  laboratories,  and  the  department 
will  be  in  a  position  to  do  a  limited  amount  of  stand- 
ardizing w^ork  for  commercial  electrical  concerns. 
A  seoarate  laboratorv  will  be  emiinped  for  tes's 
and  investigation  work.  and.  if  nossible.  arranarement'^ 
w'U  be  efTFec*^ed  with  manufacturing  comna"ie> 
w-herebv  the  iini versify  will  have  the  us**  of  ne^' 
tvDpt;  of  machines.  Tn  this  wav  t^e  students  wiH 
he  kent  in  touch  with  the  latest  devejopments  of 
electrical  macttinerv. 


Municipal  Lighting  Plant  for  Rochester. 

The  city  of  Rochester,  N.  Y.,  has  excellent  street- 
lighting  service  and  the  people  have  been  proud  of 
it,  but  the  mayor  thinks  the  expense  is  too  heavy, 
and  accordingly  he  is  advocating  a  municipal  plant. 
In  a  recent  communication  to  the  Common  Council 
he  said: 

"There  can  be  no  question  but  that  our  city  is 
one  of  the  best  lighted  in  the  United  States.  I 
believe  that  we  have  more  lamps,  particularly  in 
the  center  of  the  city,  than  are  necessary.  Had  the 
lamps  been  located  as  they  should  have  been,  the 
outskirts  of  the  city  would  have  been  better  lighted. 
The  cost  of  lighting  our  city  for  the  year  ended 
March  31,  1893.  was  S163.547.83.  while  for  1898  the 
cost  will  be  nearly  $230,000.  an  increase  in  that  short 
period  of  566,426.  It  may  be  readily  seen  that  our 
street  lighting  is  costing  us  a  large  amount  of 
money.  In  fact,  w-ithout  any  further  increase,  we 
shall  be  compelled  to  pay  $r.ooo,ooo  for  this  pur- 
pose every  four  years.  I  believe  that  it  would  be 
for  the  best  interests  of  our  city  to  take  s'eps  toward 
the  construction  of  a  municipal  light  plant  and  have 
it  ready  for  operation  at  the  termination  of  the  pres- 
ent contract.  The  interest  on  the  cost  of  the  plant 
could  be  paid,  its  operation  and  the  depreciation 
of  the  plant  provided  for,  and  lights  for  our  streets, 
together  with  the  necessary  lights  for  the  city  builjr 
ings,  fire  houses  and  schools,  for  which  we  now  pay 
extra,  could  be  furnished  for  a  less  sum  than  we  are 
now  pa3''ing."      ^ 


Lighting  and  Drainage  of  New  Orleans. 

[From  the  New  York  Sun.] 

The  establishment  of  pumping  stations  is  one  of 
the  laigest  items  in  the  cost  of  establishing  drain- 
age and  sewerage  in  New^  Orleans.  The  city  is 
like  a  leaking  boat:  it  can  be  kept  dry  only  by  con- 
stant pumping.  But  these  pumping  stations  have 
been  discovered  to  bring  another  advantage  to  the 
city.  When  the  question  of  their  construction  and 
operation  first  came  under  consideration,  the  coun- 
cil invited  bids  for  their  operation,  either  by  steam 
or  by  electricity.  There  was  so  little  difference  in 
the  cost  that  the  bid  for  electricity  was  accepted. 
The  contractor  is  now  building  and  has  nearly 
completed  the  power  house  \vhence  \vill  be  distrib- 
uted the  power  that  will  operate  all  these  immense 
pumping  stations.  It  has  been  developed  that  the 
power  house  will  turn  out  a  great  deal  more  power 
than  is  needed  for  the  pumping,  and  the  pumps  will 


be  idle  many  days  when  there  is  no  rainfall,  and  con- 
sequenll)',  no  water  to  carr^'  off.  An  examination 
by  the  city  engineer  has  proved  that  the  central 
pumping  station  will  easily  develop  enough  power 
to  light  New  Orleans  by  electricity,  and  that  the 
city  can  suppl\-  its  own  lights  at  a  minimum  of  extra 
cost.  Thus,  while  solving  the  sewerage  and  drain- 
age problem,  it  is  solving  that  of  illumination  also. 


costs.  The  contention  of  the  railway  company  was 
that  the  service  which  the  telegraph  company  agreed 
to  give  to  the  railway  company  is  to  be  free  of  all 
charges.  The  telegraph  company's  contention  w^as 
that  the  "maker,  signer  or  issuer"  of  telegraph  mes- 
.lages  must  affix  and  pay  for  the  stamps.       M.  S. 


Electrical  Imports  in  the    Argentine 
Republic. 

According  to  the  official  figures  furnished  by  the 
Argentine  customs  office,  there  has  been  a  great 
increase  in  the  use  of  electricity  as  a  motive  power 
and  for  lighting  purposes  w^ithin  the  bounds  of  the 
republic  for  the  first  six  months  of  1S98.  The  gold 
valuation  of  the  imports  of  electrical  appliances  dur- 
ing the  period  named  is  given  in  the  following  table: 

Cables,  wires,  etc.  (2.090  tons) $524,081 

Electric-light   material    19I065 

Fittings  for  lights  (38  tons) 55.791 

Dynamos   (38)    28,00^ 

Incandescent  lamps  (4,466  dozen) 13,398 

Telegraph  material 11,298 

Telephone  material    4-533 

A  large  percentage  of  these  supplies  was  pur- 
chased from  firms  in  the  United  States. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  December  5. — Another  severe  storm 
crippled  the  telegraph  service  of  this  city  last  night. 
It  was  marked  by  a  gale  from  the  noriheast  and  a 
heavy  rainfall.  The  effect  of  the  hurricane  was  very 
evident  upon  the  wires  of  the  telegraph  companies. 
Early  in  the  evenmg  Chicago  was  lost  to  the  East, 
and  ineffectual  efforts  w^ere  made  to  reach  it  through 
the  South  by  way  of  St.  Louis.  Only  four  wires 
remained  to  the  Western  Union  company.  As  the 
storm  advanced  into  New  England,  reports  came  in 
that  the  wires  there  were  working  badh-.  Phila- 
delphia, too,  was  cut  off  entirely  early  in  the  evening. 

During  the  storm  there  was  a  great  fire  on  Broad- 
w-ay  which  did  damage  to  the  amount  of  nearlv  a 
million  dollars.  It  started  in  the  five-story  buildirg 
of  Rogers,  Peet  &  Co.  at  Broadway  and  Warren 
street,  spread  to  the  16-story  building  of  the  Home 
Life  Insurance  company,  and  later  to  the  14-story 
Postal  Telegraph  building.  The  two  tall  buildings 
are  modern  '"skyscrapers."  and  the  fire^excited  wide- 
spread interest  on  that  account.  The  corner  build- 
ing was  completely  destroyed:  the  Home  building 
was  badh'^  burned  in  the  upper  stories:  the  Postal 
building  escaped  without  serious  injury.  The 
flames  caught  the  Postal  building  soon  after  11 
o'clock.  There  were  comparativeh'  few  operators  at 
work,  and  all  escaped  in  safety.  The  elevators  in 
this  building  were  kept  running  during  the  duration 
of  the  fire.  As  soon  as  the  fire  was  discovered  the 
out-of-town  offices  were  informed  that  operations 
would  cease,  and  from  that  time  on  there  was  no 
work  done.  At  the  time  that  the  alarm  came  t^hc-e 
were  onh'  four  or  five  out-of-tow^n  lines  working, 
as  the  storm  had  interfered  with  most  of  them. 
The  flames  shot  into  the  airshaft.  and  it  w-as  feared 
that  the  big  building  would  go.  The  current  in  th-^ 
dvnamos  in  the  basement  was  immediately  turned 
off.  and  all  telegraph  work  ceased.  But  the  firemen 
had  the  fire  under  control  shortly  after  midnight, 
and  today  it  is  reported  that  the  damage  to  the  tele- 
graoh  building  and  plant  is  comoaratively  small. 

Maior  Joseph  H.  Francis  died  at  his  home  in 
Pas=aic.  N.  J.,  last  week.  Major  Franci'^  was  b'^rn 
in  Winchester,  Tenn..  in  1844.  He  fought  with  the 
South  in  the  Civil  War.  and  rose  to  the  rank  of 
major.  For  many  years,  and  until  three  months 
ago.  he  was  manaeer  of  the  Metropolitan  Telephone 
company  of  New  York.  Maior  Francis  h^d  lived  in 
Passaic  for  some  years.  He  leaves  a  wndow,  two 
sons  and  three  daughters.  ^- 

The  American  Society  of  Mechanical  Engineers 
held  its  annual  meeting  in  this  citv  last  week.  Many 
noted  engineers  were  present.  Commodore  George 
W.  Melville.  \J.  S-  N.,  was  elected  president  of  the 
society  for  the  coming  3-ear.  A  number  of  careful'^- 
prepared  papers  were  read  and  discussed.  On 
Thursday  the  visitors  inspected  the  Duane  street 
Edison  station. 

An  advertiser  in  the  New  York  oapers  who  is 
exploiting  a  ''stored  steam"  system  of  motive  power 
offers  "$5,000  forfeit  to  any  person  or  company  who 
will  orove  that  electricity  can  ooerate  the  Manhat- 
tan 'L'  system  as  cheaply  as  it  is  now  bemg  oper- 
ated with  the  steam  locomotive."  This  offer  is  in- 
tended for  able  and  sensible  experts  and  mechanics, 
we  are  told,  not  ''so-called  electrical  exnerts(?)  who 
claim  to  produce  some'hing  out  of  nothing."  The 
point  of  the  advertiser  is  that  its  system  is  more 
economical  than  the  steam  locomotive  even:  there- 
fore, how-  m.uch  better  than  electrical  aoplicatio'i! 
The  advertisement  is  a  curious  instance  of  misdi- 
rec»-ed  energ>^ 

The  suit  of  the  Atchison.  Tooeka  and  Santa  Fe 
Pailwav  company  in  the  United  States  District 
*"ourt  in  this  city,  to  compel  the  Western  Union 
Telegraph  company  to  pay  tor  revenue  stamps  re- 
nuired  by  the  war-revenue  law  on  tejfff'-anh  mes- 
sages transmitted  under  its  contract  with  the  com- 
pany, has  been  dismissed  at  the  raihvay  company's 


New  England  News. 

Boston.  December  3. — An  event  in  the  construc- 
tion line  that  w^ill  prove  scarcely  less  important  than 
the  building  of  the  subway  in  this  city  came  to 
the  front  last  week.  Bids  have  been  invited  for  the 
first  section  of  the  tunnel,  between  the  city  proper 
and  East  Boston,  whidi  is  built  on  an  island.  This 
section  will  be  the  opening  one  from  Maverick 
square  over  in  East  Boston,  and  will  include  an 
incline  open  139  feet  and  233  feet  of  double-track 
subway.  The  object  is  to  promote  rapid  transit, 
and  electric  cars  of  the  Boston  street-railway  system 
will  run  through  the  tunnel,  which  will  go  under 
the  harbor  practically  on  the  route  of  the  South 
ferry.  In  many  respects  the  tunnel  will  resemble 
the  present  subway  in  construction. 

Recent  franchises  for  street-railway  companies  in- 
clude one  to  the  Boston  and  Needham  Street  Rail- 
way company  by  the  Dedham.  Mass..  selectmen 
from  the  Needham  line  to  West  Roxbur>-,  through 
Dedham.  a  distance  of  about  four  miles.  A  new- 
street  electric  system  is  also  projected  for  the  towns 
of  Holbrook  and  South  Weymouth.  Mass.  The 
selectmen  of  Wliitman.  Mass..  have  voted  to  re- 
issue the  franchise  for  a  road  connecting  through 
that  town  w-ith  Brockton  and  the  south  shore 
beaches.  The  franchise  originally  granted  was!  not 
availed  of  by  the  promoters  of  the  project,  but  new 
capital  and  other  promoters  have  been  enlisted  in 
the  venture,  and  it  is  now  likely  to  succeed. 

The  Plymouth  and  Sandwich  Street  Railwav  com- 
pany has  filed  a  certificate  that  its  capital  has  all 
been  subscribed  and  50  per  cent,  paid  in.  The  Web- 
ster and  Dudley  Street  Railway  company  has  filed 
its  certificate  that  its  entire  capital  is  paid  in.  These 
are  Massachusetts  corporations. 

The  railroad  commissioners  have  authorized  the 
increased  issue  of  $100,000  stock  and  S;o,ooo  in  five 
per  cent.  20-year  bonds  by  the  West  Roxbury  and 
Roslindale  street  raihvay.  The  issue  is  for  funding 
floating  debt  for  extensions  and  equipment. 

An  electric  raihvay  between  Burlington.  Vt.  and 
Hinesburg.  in  the  same  state,  has  been  begun.  It 
v.ill  be  15  miles  long  and  is  intended  for  both  freight 
and  passenger  business. 

The  Boston  Electric  company  has  leased  the  five- 
story  building  at  the  corner  of  Harrison  avenue 
extension  and  Exeter  place,  in  this  city,  for  a  term 
of  10  j'ears. 

Expert  testimonv  regarding  the  effect  of  electric 
currents  upon  underground  gas  and  water  pipes 
was  an  important  feature  of  the  testimony  in 
the  suit  arising  over  injuries  sustained  by  one  of 
the  victims  of  the  big  explosion  at  the  corner  of 
Boylston  and  Tremont  streets,  when  the  subwav 
was  under  construction.  The  responsibility  for 
damages  on  account  of  the  accident  has  never  been 
fixed,  and  the  court  is  tryinjr  to  discover  whe'her 
the  gasli.e:ht  company,  the  railway  company  or  the 
construction  companv  is  to  be  held  accountable. 
C.  S.  G. 

Detroit.  Mich. 

Detroit.  December  5. — The  storm  of  yesterday 
caused  about  $100,000  damages  to  the  telegraph 
and  telephone  companies  in  the  cit}^  and  state.  At 
this  date.  Monday,  the  only  outside  telegraph  con- 
nection the  cit}'  has  is  w-ith  Toledo.  Chicago  on 
the  west  and  Buffalo  on  the  east  are  cut  off.  and 
neither  the  Western  Union  nor  Postal  company 
promises  any  connections  for  several  days.  On 
Grand  River  aven-ae  the  poles  were  broken  off  close 
to  the  ground  for  a  distance  of  three  miles.  The 
wires  were  strewn  all  over  the  street,  and  street-car 
traffic  was  impossible.  There  was  little  wind,  but 
the  snow  clung  to  the  wires  and  formed  a  thick 
coating  of  ice  until  the  weight  dragged  them  to  the 
ground.  The  street-car  service  was  badly  crippled. 
Only  two  divisions  of  the  Detroit  railway  were  in 
operation.  The  snow  was  heavy,  and  none  of  the 
cars  of  the  Citizens'  Street  Railway  company  could 
push  througii  it. 

A  city  raihvay  fight  is  in  progress  between  the 
Citizens'  Street  Railway  company  and  the  Common 
Council.  The  aldermen  want  eight  tickets  for  a 
quarter  w"ith  universal  transfers  on  all  lines  in  the 
citj-.  upon  the  basis  of  a  30-year  franchise.  The 
company  states  positivel}-  that  it  will  onii'  allow  the 
concession  upon  a  five-cent  fare,  including  a  new 
franchise  for  the  Detroit  elec'ric  railway  abolishing 
the  eight-tickets-for-a-quarter  franchise  and  making 
it  a  straight  five-cent  fare.  The  company  states  that 
it  is  losine  money  on  the  cheaper  fare. 

The  A^'yandotte.  Trenton  and  Detroit  electric 
suburban  railway  has  been  sold  to  J.  C.  Hutchins 
and  .A,  B.  Du  Po"t  of  the  Citizens'  company.  It 
is  said  that  Tom  Johnson  money  is  back  of  them 
in  the  new-  deal.  The  new  owners  assumed  active 
charge  of  the  road  on  December  ist.  G. 


PERSONAL. 

Gen.  Frank  \".  Greene,  who  has  been  selected  for 
e-^vernor  of  Havana,  is  an  engineer  by  professi-^n. 
He  Graduated  at  the  head  of  his  class  at  the  United 
States  Militar}-  Academj'  in  1870.  and  served  in  manj- 
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imporlaiU  positions  in  the  army.     He  has  been  en- 
gaged in  commercial  enterprises  of  late. 

Among  Chicago  visitors  last  week  was  Charles  F. 
Munder,  treasurer  and  manager  of  the  Davis  Elec- 
trical Works  of  Springfield,  Mass. 

Mr.  J.  B.  Entz,  chief  engineer  of  the  railway  de- 
partment of  the  Electric  Storage  Battery  company, 
was  in  Chicago  last  week  on  business  connected 
with  his  department. 

Sir  John  Fowler,  an  eminent  English  civil  en- 
gineer, died  on  November  20th  at  the  age  of  81 
years.  He  was  consulted  in  relation  tp  the  heavy 
tunneling  operations  in  connection  with  the  City 
and  South  London  railway  and  the  more  recent 
Waterloo  and  City  and  Central  London  electric 
underground  railw^ays.  In  1S66  he  was  president  of 
the  Institution  of  Civil  Engineers. 

Mr.  W".  L.  Arnold  assumed  the  management  of 
the  Arnold  Electric  Power  Station  company  on 
December  ist.  Mr.  Arnold  has  had  a  wide  expe- 
rience as  an  electrical  salesman  during  the  last  eight 
years.  He  has  represented  the  General  Electric 
company  in  St.  Louis  and  Kansas  City  and  was 
more  recently  in  charge  of  the  sales  department  of 
the  Siemens  &  Halske  Electric  company  at  Chi- 
cago. On  account  of  this  training  and  his  previous 
connection  with  the  Arnold  Electric  Power  Sca- 
tion  company,  Mr.  Arnold  should  prove  a  valuable 
man  in  his  new  position. 

Mr.  Friedrich  Tischendurfer,  the  chiff  engineer  of 
the  Elektrizitats  Aktiengesellschaft,  tormerly 
Schuckert  &  Co.,  of  Nuremberg,  Germany,  is 
making  a  tour  of  the  United  States  in  the  interest 
of  his  company.  Mr.  Tischendorfer  is  an  engineer 
of  distinction,  well  known  to  many  of  the  electrical 
men  of  the  United  States.  He  is  pleasantly  remem- 
bered b,v  the  electrical  exhibitors  at  the  World's 
Fair,  as  he  had  charge  of  the  important  display  of 
Schuckert  &  Co.  at  the  Chicago  exposition.  His 
great  searchlight  on  the  Manufactures  Building,  now 
mounted  at  Fort  Monroe,  Va.,  was  one  of  the  promi- 
nent features  of  the  exposition. 

Mr.  Henry  L.  Doherty,  general  manager  of  the 
Madison  (W'is.)  Gas  and  Electric  company,  has 
been  awarded  the  Beal  gold  medal  by  the  American 
Gas  Light  association  for  the  best  paper  presented 
at  the  annual  meeting  of  the  organization  at  Niagara 
Falls  last  October.  The  subject  of  the  paper  for 
which  the  award  was  made  was  "How' Can  VVe  Make 
the  Use  of  Gas  for  Cooking  More  Universal?" 
Before  entering  the  electrical  tield  Mr.  Doherty  had 
several  years'  experience  in  the  gas  industry.  His 
electrical  friends  will  join  with  his  old  associates 
in  congratulating  him  upon  the  recognition  which 
it  has  been  his  good  fortune  to  gain. 


ELECTRIC  LlGHriNG. 

The  Lima  and  Honeoye  Falls  Electric  Light  and 
RaJroad  company  has  decided  to  lake  ouc  three 
gas  engmes  and  replace  them  with  coal-burning 
engines. 

The  Ccmmcn  Council  of  Medina  has  rat.fied  a  cjn- 
tract  made  with  ihe  A.  L.  Sweet  iLlecLric  L-ght  and 
iower  company  lor  iighting  tliat  village,  ine  con- 
tract cans  lor  00  arc  lights  every  darR  night  in  the 
ytar  until  1  a.  m.,  for  $t)0  apiece.  One  arc  light 
IS  lurnished  free,  the  school  buddings,  village  hail 
and  engine  houses  are  lighted  free,  and  ihe  ligh.s 
are  to  De  turned  on  at  any  time  of  nighc  when  a 
lire  aiarm  is  sounded.  The  privilege  is  g.ven  to 
change  at  any  time  to  lighting  exery  nignt  until 
1  a.  m.,  at  $70  a  year  per  light;  all  night  on  the  moon- 
light schedule  at  i^So  per  light,  ana  all  hghis  every 
night  all  night  at  $90  per  light.  The  power  for  op- 
erating the  plant  IS  supplied  by  two  waterwheels. 
one  of  ICO  hor^e  power,  the  other  of  5D  horse  p^wer, 
and  can  be  supplemented  by  an  engine  ot  130  horse 
power. 

Dr.  E.  P.  Slone,  a  passed  assistant  surgeon  0! 
the  ia\y,  in  an  chicial  report,  directs  a. ten. ion  to 
ih^  proper  U;e  of  th_'  electric  1  ghi.  on  s.Tipboard. 
he  ihmks  the  subject  a  serious  one,  and  says:  '  I 
I  a»e  myself  seen  several  cases  in  the  service  \\hic  1 
I  considered  direcJy  due  to  improper  use  of  eltctr  c 
bghts,  and  which  were  relieved  by  using  the  light 
properly  placed.  Dynamo  men  have  been  found  tj 
suffer  from  irritation  and  exhaustion  of  the  retina 
and  have  been  found  upon  appearing  for  re-exam- 
ination to  have  suffered  a  serious  falling  ofif  in  acute- 
ness  of  vision.  This  subject  is  the  more  important 
in  that  it  is  so  easily  remediable.  Ground-glass 
bulbs  and  proper  position  of  the  lights  will  do  away 
with  all  the  bad  effects.  As  yet  laymen  do  not  ap- 
preciate the  importance  nor  understand  the  princi- 
ples of  this  subject.  In  ofScers'  rooms  which  are 
furnished  with  portable  lights  it  is  rare  to  see  the 
lights  placed  properly.  This  subject  of  the  loca- 
tion of  the  lights  in  the  living  spaces  of  a  ship,  being 
of  so  much  hygienic  importance,  should  be  deter- 
mined by  a  board  of  medical  officers." 

It  is  expected  that  the  consolidation  of  the  th-ee 
electric-light  companies  of  Baltimore  will  be  c  n- 
summated  by  ihe  first  of  the  year.  The  preliminaries 
have  been  completed,  and  the  Consolidated  Electri: 
Light  comrany,  which  is  the  name  of  the  cor- 
poration which  has  been  formed  f*  'ake  over  th^ 
Bru^h  Elec'ric  L-ght  c^mpary.  the  Edison  E^ect-'-c 
Light  crmoapy  and  'he  Northern  Electr-c  L-gh 
c   m^any.  has  engaged  Ccl,  John  A.  Tompkins  to 


conduct  the  linancial  examinaticjn  of  the  companies, 
and  Messrs.  Steele,  Semmes,  Carey  &  Bond  and 
ex-Judge  William  A.  Fisher  to  pass  upon  their 
legal  status.  Actual  consolidation  is  contingent 
upon  their  report.  The  syndicate  which  the  Balti- 
more Trust  and  Guarantee  company  agreed  to  form 
for  the  purpose  of  underwriting  the  :ii4,ooo,ooo  has 
been  oversubscribed.  Baltimore  capitalists  will  fur- 
nish about  $1,000,000  and  Philadelphia  about  $3,000,- 
000  of  the  amount.  The  new  company  will  also 
issue  $5,000,000  of  common  slock,  which  has  al- 
ready been  practically  sold.  The  new  company  will 
have  $450,000  in  cash,  which  will  be  used  in  im- 
provements. 


ELECTKIC  RAILWAYS. 

A  dispatch  from  Dallas,  Texas,  December  2d, 
says  that  at  nine  o'clock  one  ot  the  cars  of  the 
ijallas  Lonsolidated  Electric  system  was  blown  up 
by  ctynamite  at  Emi  and  Austin  streets.  Hall  an 
hour  later  another  car  was  blown  up  two  miles  far- 
ther east.  A  stick  of  dynamhe  a  foot  long  was  found 
at  the  scene  of  the  second  explosion.  No  passengers 
we're  in  the  cars,  'ihe  motormen  were  injured. 
Ihe  cars  were  badly  wrecked.  Uhese  are  the  tirst 
serious  acts  of  violence  since  the  strike  of  motormen 
un  the  Consolidated  system  began  on  November 
10th.  The  strikers  and  their  Iriends  declare  the 
strikers  had  nothing  to  do  with  the  dynamite,  but 
me   company  attributes  it  to   the  strikers. 

A  Providence  (R.  I.)  dispatch  states  that  an  attach- 
ment for  $125,000  has  been  levied  on  the  property 
of  William  A.  Walton  and  William  N.  Otis,  as 
individuals,  and  of  Henry  VV.  Harvey  and  Samuel 
Uiis,  as  copartners,  on  behalf  of  the  United  Iraction 
and  Electric  company  of  New  Jersey,  ihe  accion 
IS  based  on  an  advance  of  more  than  $100,000  by 
the  traction  company  to  purchase  the  Interstate 
Kailroad  company  in  Rhode  Island  and  Massachu- 
setts, 'ihe  same  person-s  are  principals  in  a  suit 
for  $500,000,  recently  brought  in  New  York,  in  which 
the  traction  company  is  deiendant,  the  basis  of  whiCh 
]>;  an  alleged  breach  of  contracc,  m  that  the  traciion 
company  did  not  complete  the  purchase  of  the  inter- 
state railroad  as  agreed. 

Charles  H.  Holmes,  ex-president  of  the  Fox 
River  L-lectric  Railway  company  and  holder  ol 
5-.i2,ooo  of  the  capital  stock  and  lULcrest  coupons 
of  the  corporation,  has  brought  action  against  Mitch- 
ell Joannes  and  ihomas  Spence,  as  receivers  of  the 
company,  and  the  Farmers'  Loan  and  Trust  com- 
pany ot  i\ew  i'ork.  In  his  complaint  he  alleges  tnat 
0117,000  par  value  bonds  of  the  company  were  il- 
legally issued,  and  charges  that  the  receivers  have 
Illegally  cari'ied  on  the  receivership,  looking  toward 
a  reorganization  of  the  company,  instead  01  winding 
up  the  company's  business,  i-le  asks  that  they  be 
enjoined  from  expending  further  earnings  ot-the 
company  in  improvements  and  that  they  be  required 
10  otter  the  road  for  sale  at  auction  at  once. 

At  a  large  public  meeting  held  in  Milwaukee  on 
Monday  evening  the  citizens  adopted  resoluiions 
oenouncing  the  proposition  of  the  Milwaukee  E.ec- 
inc  Kailway  and  Light  company,  ottering  the  city 
i'.niiuai  payments  of  cash  to  reach  the  sum  of  $2,650,- 

000  by  1924  as  compensation  for  a  monopoly  of  the 
s..reet-raaway  business  of  the  town  until  that  date 
and  the  abandonment  of  the  tour-cent  lare  litigaLion. 
i  he  Common  Council  was  asked  to  enforce  all 
ordinances  applying  to  the  company  until  it  should 
reduce  fares  to  lour  cents.  In  ihe  meantime  George 
H.  Sager  has  appt.ed  tor  a  franchise  for  a  new  com- 
pany, the  other  promoters  of  which  are  not  known, 
ihis  is  a  four-cent  fare  proposition,  and  it  is  said 
tr.at  compressed-air  operaiion   is  proposed. 

Peoria  wants  a  50-year  ex.ension  of  its  street- 
lii.lway  franchises,  or  rather  the  street-railway  com- 

1  an}'  wants  it.  President  barker  has  issued  an  op^n 
letter  to  the  public  regard. ng  the  apphcration  for 
an  extension  of  the  franchise,  in  which  he  explains 
and  defends  the  Allen  law  and  se.s  forth  the  ar£u 
ments  for  the  proposed  change.  He  cites  the  l^ct 
that  the  stock  of  the  company  is  owned  almost  en- 
t  rely  by  Peorians,  that  it  employs  more  labor  than 
:  ny  other  interest  in  Peoria,  that  it  pays  better  wages 
Jian  any  other  street-car  company  in  any  cit}'  of  its 
si/-e  in  ihe  United  States,  and  that  the  profits  have 
been  greatly  cut  down  by  the  number  of  bicycles 
used.  The  company  practically  has  a  four-cent  fare 
The  company  agrees  to  build  extensions  involving 
an  expenditure  of  $300,000  and  make  valuable  con- 
cessions if  its  franchises  are  extended. 


PUBLICATIONS. 


The  Western  Electrical  Supply  company  of  St, 
Louis,  Mo.,  is  distributing,  throughout  the  West 
and  South,  a  pocket  catalogue  describing  a  complete 
line  of  Perkins-Gibbs  switches.  This  book  is  in- 
tended principally  for  managers  and  construction 
houses. 

"Enclosed  Arc  Lamps"  is  the  title  of  the  latest 
pamphlet  issued  from  the  General  Electric  press. 
It  deals  with  the  several  types  of  enclosed  arc  lamps 
manufactured  by  the  General  Electric  company  for 
direct  and  allernating-current  circuits,  indoor  and 
outdoor  lamps,  marine  lamps,  miniature  lamps, 
])ower-circuit  lamps,  series-enclosed  lamps  and  sin- 
gle-glebe and  double-globe  lamps.  Each  type  is 
well  illus'ra'ed,  and  the  object  of  its  des'gn  and  i  s 
advantages  are  set  forth  in  simple  language.     It  is 


written  for  the  information  of  the  general  consumer 
as  well  as  the  electrician.  Printing  and  illustrations 
arc,  as  usual,  cxcelleni.  The  pamphlet  will  be  sent 
tr^  persons  interested,  on  application  lo  any  ol  the 
-sales  offices  of  the  General  Electric  company. 

The  Manhattan  Electrical  Supply  company  of 
New  i'ork  is  distributing  its  catalogue  No.  10,  which 
is  described  as  one  of  the  most  complete  publ, cations 
of  its  kind  ever  issued.  It  should  be  of  great  value 
t(*  the  buyer.  It  contains  336  interesting  pages,  il- 
4ustrating  and  describing  the  electrical  apparatus 
manufactured  by  th-^  company.  Those  interested 
in  electrical  supplies,  telephones,  etc.,  will  be  fur- 
nished  a  copy   of   the   catalogue    upon   request. 

An  illustrated  catalogue  (No.  9)  of  the  Marsh  sieam 
pumps  has  been  prepared  by  the  Battle  Creek  Steam 
Pump  company  for  distribution  to  the  trade,  it  is 
a  complete  and  comprehensive  pamphlet  and  de- 
scribes in  detail  the  features  of  special  interest  in 
ihe  apparatus  manufactured  by  this  company.  This 
catalogue  is  presented  to  the  trade  and  steam  users 
generally,  as  the  result  of  a  painstakmg  endeavor 
to  display  the  company's  regular  lines  in  the  most 
complete  and  intelligent  manner  possible.  The  lists 
and  detail  tables  have  been  arranged  with  care,  and 
in  convenient  form  for  reference  and  comparison. 
The  various  lines  cover  sizes  and  combinations  to 
meet  ordinary  requirements,  from  which  a  suitable 
selection  may  be  readily  made.  A  convenient  fea- 
ture is  an  index. 

"The  Westinghouse  Compound  Engine"  is  the 
title  of  a  comprehensive  treatise  issued  by  the  West- 
inghouse Engine  company,  which  is  really  a  valu- 
able addition  to  the  literature  on  the  subject.  The 
illustrations  comprise  a  view  of  the  company's  shops 
at  East  Pittsburg  and  pictures  of  the  company's 
product.  Several  styles  of  engines  and  the  prin- 
cipal parts  are  presented  in  detail.  The  pamphlet 
is  devoted  principally  to  a  description  of  the  single- 
acting  compound  engines,  built  in  11  sizes,  wdiich. 
with  steam  pressures  of  100  to  150  pounds,  cover  a 
range  of  from  35  horse  power  to  740  horse  power. 
For  the  larger  sizes  several  excellent  patterns  ol 
double-acting  engines  are  briefly  touched  upon. 
The  single-acting  principle  is  departed  from  in  the 
larger  sizes  for  purely  commercial  reasons,  and  not 
because  it  is  deemed  less  desirable  from  an  engineer- 
ing point. 


TELEGRAPI-r. 


Newport,  R.  I.,  is  slowly  recovering  from  the 
effects  of  the  recent  storm.  Not  until  December 
2d  was  there  any  telegraphic  communication  with 
the  outside  world  after  November  26th.  The  storm 
played  great  havoc. 


NEW  INCORPORATIONS. 

The  Crocker-Wheeler  Electric  company  of  Jersey 
City,  N.  J.,  with  capital  of  $200,  has  been  licensed  in 
Illinois. 

The  Rockford  Electric  Lighting  company  has  been 
incorporated  by  C.  S.  Mauk,  F.  M.  Kirby,  J.  D. 
Wagers.  A.  G.  Ste\\art.  W.  T.  Palmer  and  D.  C. 
Kinder  to  operate  an  electric-light  plant  at  Rock- 
ford,   with  $6,000  capital  stock. 

The  organization  of  the  Crescent  City  Electric 
company  has  been  perfecLcd  at  New  Orleans.  The 
object  of  this  company  is  to  do  a  general  lighting 
and  power  business  throughout  the  city.  The 
hst  of  stockholders  includes  the  names  of'  H.  R. 
Gogreve,  Isidore  Newman,  William  Adler,  J  H 
Murphy,  Alfred  Hiller.  Paul  Godchaux,  S.  Gum- 
bell.  William  Oswald,  Sidney  White,  J.  H. 
DeGrange,  I.  Hechinger.  Four-tif.hs  of  the  capital 
stock  is  held  by  local  capitalists  and  investors. 
The  following-named  officers  have  been  chosen: 
Joseph  H.  DeGrange,  who  is  president  of  the  Canal 
and  Claiborne  Railroad  company,  president;  Sidney 
ri.  March,  director  of  the  New  Orleans  and  Car- 
rcll.on  Railrcad  company  and  member  of  the  Dock 
Commission,  secretary  and  treasurer;  J.  B.  Craven, 
general    manager:    E.    D.    Saunders,   attorney. 


TECHNICAL  SCHOOLS. 

A  new  scholarship  has  just  been  conferred  on  ihe 
Scientific  School  of  Harvard  University  by  a  gift 
of  $10,000  from  J.  R.  Jennings  of  the  class  of  '77. 
Mr.  Jennings  is  a  mining  engineer  in  the  gold  dis- 
trict of  South  Africa.  The  interest  of  this  sum  is  to 
be  given  to  a  student  of  engineering.  The  first 
award  has  been  made  to  J.  S.  Sanborn,  '99. 


ELECTRICAL  SECURITIES. 

The  Clyde  Gas  and  Electric  company  has  bonded 
ils  entire  plant  for  $25,000,  and  to  secure  the  bonds 
a  blanket  mortgage  for  that  amount  has  been  ex- 
ecuted in  favor  of  the  Trust  and  Deposit  company 
of   Syracuse. 

The  stockholders  of  the  Chicago  City  Railway 
company,  at  the  annual  meeting  to  be  held  January 
i6lh.  will  be  asked  to  authorize  the  issue  of  $2,000.- 
coo  additional  stock,  increasing  the  total  capital  lo 
;f]4.ooo,oDO.  The  amount  to  be  put  out  actually  is 
10  be  left  to  the  option  of  the  directors,  and  it  is 
thought  possible  that  the  first  issue  will  not  be  more 
than  $1,000,000.  The  stock  .will  probably  be  offered 
u<  shareholders  of  the  company  at  par.  It  is  be- 
I'cved  that  the  proceeds  will  be  used  in  financing 
the    General    Electric    Railway    company,    which    is 
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controlled  by  City  Railway  interests.  The  balance 
of  new  stock  may  be  used  tor  extensions.  Stock- 
transfer  books  will  be  closed  for  the  annual  meeting 
from  January  6th  to  i6th.  Three  jears  ago  the 
stock  was  increased  from  $10,000,000  to  $12,000,000, 
the  actual  issues  being  made  in  July  and  October 
of  1896.  The  company  has  declared  its  regular  quar- 
terly dividend  of  three  per  cent.,  payable  December 
31st  to  stockliolders  of  record  December  15th. 
Transfer  books  will  be  closed  from  December  i6th 
to  20th  mclusive.        " 

MISCELLANEOUS. 

The  gripmen  employed  on  the  North  Side  cable 
lines  of  Chicago  have  earned  $1,285  a5  premiums  for 
avoiding  accidents,  politeness  and  general  good 
conduct  during  the  year.  The  money  is  the  gift 
of  President  \  erkes,  and  is  divided  into  prizes  of 
£70,  $35  and  $20. 

The  Canadian  Brotherhood  of  Electrical  Workers 
at  Toronto  has  elected  officers  as  follows:  Presi- 
dent, T.  Eaton;  vice-president,  S.  H.  Kent;  record- 
ing secretary,  J.  C.  Long;  financial  secretary,  F. 
Marson;  treasurer,  F.  Hawkey;  senior  inspector, 
J.  McNaulty;  junior  inspector,  J.  Devins;  foreman, 
D.  Northcote;  trustees,  G.  Walker,  J.  Mongean 
and  B.  Hancock. 

The  employment  of  electricity  for  illuminating 
purposes  is  rapidly  extending  in  Brussels.  The 
lamps,  as  well  as  nearly  all  other  electrical  supplies 
in  Brussels,  are  of  German  origin;  Holland  and 
England  furnish  part  of  the  electrical  wires  em- 
plo3'ed.  American  lamps  and  other  electrical  goods 
are  now  on  the  Brussels  market,  and  are  conceded 
to  be  superior  to  those  imported  from  Germany, 
France  and  Ewgland.  and  w^ith  proper  effort  the 
trade  in  this  line  could  be  greatly  increased. 
Especially  in  copper  wire,  insulated  wire,  large 
cables  and  arc  lamps  is  there  an  excellent  opening, 
and  American  manufacturers  in  these  lines  should 
embrace  the  opportunitj'  thus  afforded  them. 

Among  the  papers  read  at  the  recent  meeting  of 
the  British  Association  was  one  on  the  Thwaite  and 
Cawley  system  of  electric  haulage,  in  which  the 
author,  A.  H.  Allen,  states  that  in  the  new  system 
all  the  difficulties  hitherto  met  with  in  electric-canal 
haulage  are  avoided  by  making  the  motors  entirely 
independent  ol  the  barges,  and  hauling  the  latter 
by  means  of  ropes,  exacth'  as  with  horses;  in  this 
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way  the  loss  of  energy  incurred  with  a  screw  pro- 
pellor  is  almost  entirely  obviated.  An  aerial  rail- 
way is  provided,  consisting  of  two  steel  rails  of 
channel  or  Z-section,  braced  together  at  one  side, 
so  as  to  form  a  rigid  girder.  Not  only  will  power 
be  available  for  hauling  barges,  but  it  maj'  also 
be  used  for  working  cranes,  factory  machinery,  lock 
gates,  etc.,  and  for  lighting  warehouses  and  the 
canal  itself,  if  desired.  A  useful  application  of  power 
is  two  capstans  at  the  locks,  by  means  of  which  the 
barges  can  be  handled  with  rapiditj'  and  ease  when 
entering  the  locks  or  leaving  tliem.  As  canal  traf- 
fic with  electrical  haulage  can  be  carried  on  both 
bj-  night  and  by  day,  the  conditions  of  w^orking  are 
especially  favorable  to  a  low  cost  of  power,  the  gen- 
erating and  distributing  plant  being  constantly  in 
use  with  no  idle  period.  Estimates  have  Deen  pre- 
pared, show^ing  the  cost  of  haulage  (i)  by  horses,  (2f 
by  electric  locomotives  at  the  same  running  speed 
as  wuth  horses,  and  (3)  fay  electric  locomotives  at 
a  higher  speed  (four  miles  per  hour).  For  the 
purposes  of  comparison,  the  case  of  a  level  canal.  30 
miles  in  length,  has  been  taken,  with  an  annual  traf- 
fic of  100.000  tons  per  mile.  The  results  show  that 
without  taking  advantage  of  the  higher  speed  pos-_ 
sible  with  electric  haulage  the  cost  is  58.4  per  cent., 
and  the  time  20  per  cent,  less  than  with  horses,  while 
when  the  speed  is  increased  to  four  miles  per  hour, 
the  cost  is  47  per  cent.,  and  the  time  50  per  cent. 
less  than  with  horses.  Further,  in  the  latter  case,  no 
allowance  has  been  made  for  the  reduction  in  the 
capital  cost  of  barges  (of  which  a  smaller  number 
would  suffice),  in  the  interest  and  depreci^ion  on 
capital,  and  in  the  w'ages  paid -to  bargemen,  nor 
for  the  increase  in  the  traffic  and  reduction  of  tolls 
which  are  expected  surelj'  to  follow  the  increase  in 
speed,  the  sale  of  electrical  energy,  the  great  re- 
duction in  cost  of  maintenance  during  prolonged 
frosts,  etc. 


TRADE  I^EWS. 

The  excellence  of  the  Otto  gas  and  gasoline  en- 
gines was  rewarded  at  the  Omaha  Exposition  by  a 
gold-medal  award. 

The  Arnold  Electric  Power  Station  company  of 
Chicago  is  closing  a  prosperous  year,  Avith  prospects 
for  a  rapidly  growing  business.  It  has  a  number 
of  important  contracts  on  hand,  including  the  in- 
stallation of  a  complete  central  station  of  2.000  kilo- 
v.-atts    for    the    Imperial    Electric    Light.    Heat    and 
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Power  company  of  St.  Louis;  a  complete  lighting 
and  power  plant  for  the  Garrett  building,  Chicago, 
225  kilowatts;  complete  power,  lighting  and  heat- 
ing system  for  the  Chicago  and  Great  Western 
railway  shops  at  Oelwein,  Iowa,  300  icilowatts;  Ar- 
nold system  for  the  Chicago  and  Alilwaukee  electric 
railway  at  Highland  Park,  III.,  250  kilowatts;  Arnold 
system  for  the  \V.  B.  Conkey  printing  plant  at  Ham- 
mond, Ind.,  100  kilowatts,  and  the  Arnold  system 
lor  the  Chicago  Dock  company,  Chicago,  250  kilo- 
watts. The  demand  for  the  Arnold  system  indicates 
that  it  is  rapidly  growing  in  favor. 


BUSINESS. 


The  Electric  Appliance  company  reports  that  it  is 
meeting  with  success  with  the  "98  model  Packard 
transformer,  which  is  said  to  be  more  than  fulfilling 
all  the  claims  and  guarantees  that  it  has  made. 
Examination  of  the  interior  construction  of  the 
transformer  shows  the  substantial  wav  in  which  it  is 
built. 

The  Berlin  Iron  Bridge  company  of  East  Berlin, 
Conn.,  is  erecting  lor  the  town  of  Whitehall.  Wash- 
ington County,  N.  Y.,  a  riveted  girder  bridge,  hav- 
ing a  span  of  about  70  feet.  The  bridge  is  of  lat- 
ticed-girder type,  w'ith  steel  floor  beams,  and  of  a 
design  to  carry,  besides  ordinarj-  traffic,  the  weight 
of  a  steel  road  roller.  _ 

The  Western  Electric  company,  Chicago,  appre- 
ciating the  advantage  to  customers  of  prompt  ship- 
ment of  orders,  carries  in  Chicago  a  complete  5tock 
of  S.  K.  C.  lighting  transformers  in  sizes  from  10 
to  600  lights,  which  are  supplied  with  or  without 
fuse  boxes,  as  desired.  The  new  st>de  G.  S.  K.  C. 
transformer,  is  said  to  be  th.-  most  efficient  trans- 
former on  the  market.  The  iron  core  is  guaranteed 
not  to  age  with  use.  Bulletin  No.  11,001  will  be 
sent  to  all  interested,  upon  application. 

The  citj'  of  Elkhorn  has  successfully  started  its 
electric  plant,  the  power  for  which  is  furnished  by 
a  125  horse  pow'er  tandem-compound  engine,  which 
was  built  by  the  Ball  Engine  company,  Erie,  Pa. 
The  Schoenhofen  Brewing  company,  Chicago,  has 
recentli'  installed  a  10*  horse  power  Ball  engine 
which  is  directly  connected  to  a  6o-kilowatt  W^estern 
Electric  generator.  The  Pine  Blufi  Cotton  Oil 
company,  Pine  Bluff,  Ark.,  has  installed  a  70  horse 
power  engine,  built  by  the  Ball  Engine  company. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


614,819.  Process  of  and  Apparatus  for  Covering 
W^ire  with  Asbestos.  Ettore  Albasini.  Turin, 
Italy.    Application  filed  May  28,  1S9S. 

The  process  described  of  covering  wire  with  Bbroos 
asbestos  coniisis  io  feeding  the  asbestos  to  the  wire  and 
compressinj^  the  asbestos  aboui  the  wire  by  pressure 
gradually  and  progressively  applied. 

614,839.  Method  of  Forming  Electrical  Connec- 
tions. William  B.  Cleveland,  Cleveland,  Ohio. 
Application  filed  May  9,  189S. 

The  method  of  joining  two  members  of  copper  to  form 
an  electrical  connection  consists  of  first  casting  one  mem- 
ber upon  the  other,  heating  the  two  contiguous  surfaces  to 
3  welding  heat  while  free  from  atmospheric  contact;  sec- 
ond, snpporiiag  the  casting  in  a  die  to  prevent  distor- 
tion; and.  third,  uniting  the  two  members  by  application 
of  pressure  while  they  are  at  a  welding  temperature  and 
free  from  contact  of  atmospheric  air. 


NO.    615,172. 

614,875.  Trolley  for  Electric  Cars.  Kosea  W.  Lib- 
bey,  Boston,  Mass.  Application  filed  January 
II,  1S9S. 

A  trolley  head  faaviog  two  arms  between  which  the  main 
trolley  wheel  IS  mounted  and  a  bracket  on  each  side  be- 
tween which  and  one  of  the  arms  is  mounted  a  small  con- 
tact wheel  or  roller. 

614,882.  Junction  Box.  Thomas  J.  Murphy,  New 
\ork,  N.  Y.  Application  filed  April  22,  1895. 
Renewed  December  31,   1S97. 

A  bos  is  provided  for  mounting  and  collecting  electrical 
conductors,  comprising  an  exterior  wooden  shell,  alining 
of  a  refractory,  non-conducting  material  therefor,  a  cover 
provided  with  a  similar  lining,  and  a  screw  nipple  or  nip- 
ples extending  through  the  exterior  wooden  shell  against 
the  lining,  the  lining  being  countersnnk  and  receiving  a 
washer,  with  a  washer  on  the  outside  of  the  wooden  shell. 

614,914.  J^echanisni  for  Controlling  Electric  Cir- 
cuits. George  H.  Whittingham,  Baltimore. 
Md.     .\pplication  filed  April  5.  1S98. 

A   movable  device  immediately  controls   the  circnit:  a 
screw  imparts  motion  10  the  device;  a  pulley  wheel  carry- 
ing a  lever  which  is  adapted  to  engage   the  threads  of  the 
screw  and  thereby  move  it  endwise    in   one  direction,  and  - 
means  to  place  the  lever  in  engagement  with  the  screw. 

614,930.  Process  of  and  Apparatus  for  Separating 
Metals  from  Ores  by  Electricity'.  George  D. 
Burton.  Boston,  Mass.  Original  application 
filed  January  25,  1S97.  Divided  and. this  appli- 
cation filed  April  11,  1898. 

The  process  of  treating  ore  consists  in  subjecting  the 
whole  mass  of  ore  under  treatment  to  pressure,  and  simul- 
taneously to  an  electric  current  of  high  amperage  and  low 
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yoltage,  and  causing  the  pressure  to  follow  the  diminish- 
ing mass  of  ore  during  the  operation. 

614946.  Telephonic  Microphone.  William  D. 
Gharky.  Philadelphia,  Pa.  Application  filed 
December  20.  1S97. 

A  telephonic  microphone  having  granular  conducting 
material  held  between  electrodes  faced  with  material  not 
readily  osidizable  and  backed  by  materials  forming  a 
thermopile  is  arranged  so  that  the  heat  generated  in  the 
microphone  is  absorbed  or  conveyed  away  by  the  action  of 
the  current  in  the  pile. 

6i4,g64-  Dynamo-electric  Machinery.  Joseph  S. 
Lewi,?  and  Felix  J.  Howitt.  Manchester,  Eng- 
land.    Application  filed  March  12.  1898. 

One  claim  relates  to  a  multipolar  machine  with  a  field 
magnet  comprising  an  outer  magnet  ring,  inwardly  pro- 
jeciiog  radial  magnet  cores  secured  to  the  ring,  and  annular 
plates  of  Don-magneiic  metal  secured  to  the  ring  and  to 
the  cores. 

614.982.  Automatic  Time  Electric-circuit  Switch. 
Frederic  Richard.  Boston,  Mass.  Application 
filed  October  30,  1897. 

The  clock  has  a  rotary  dial  furnished  with  adjustable 
pins  adapted  to  engage  the  teeth  o(  a  toothed  wheel  and 
during  such  engagement  to  rotate  such  wheel,  and  a 
switch  having  the  toothed  wheel  adapted  for  such  en- 
gagement and  rotation,  and  furnished  with  arms  adapted 
by  the  rotation  to  be  brought  Into  contact  wiih  and  close  any 
or  all  of  the  electric  circuits,  and  to  be  carried  out  of  such 
contact  and  open  any  or  all  closed   electric   circoits. 

614,995.  Underground  Conduit  for  Electrical  Con- 
ductors. Charles  H,  Sewall.  Chicago,  111.  Ap- 
plication filed  March  2,  1898. 

One  feature  is  a  body  of  material  having  a  conduit  in- 
closed therein,  of  an  inclosing  layer  or  sheath  of  insulat- 
ing material  completely  surrounding  the  body  of  material 
on  the  top.  bottom  and  sides  and  effectively  insulating  the 
same  from  the  earth  to  prevent  the  access  of  extraneous 
cnrrents  to  the  inclosed  body  of  material. 


NO.  615. 1S6. 

615,057.  Eleciromechanical  Striking  Mechanism. 
Clarence  E.  Beach  and  Herman  W.  Doughty, 
Binghamton.  N.  V.  Application  filed  Septem- 
ber 8,   1896. 

A  revolnble  part  is  provided  with  projections  or  in- 
dentations ;  an  electro-magnetic  controlling  mechanism 
including  magnets,  an  armature  influenced  thereby,  and  a 
part  moving  with  the  armature  and  constructed  and  ar- 
ranged to  eneage  with  the  projections  or  indentations 
and  thereby  arrest  the  motion  01  the  revolnble  part,  and  a 
lever  operating  or  forming  part  of  a  striking  mechanism, 
the  lever  being  provided  with  a  pawl  or  projection  con- 


structed and  arranged   to  engage  with  the  projections  or 
indentations  provided  upon  the  revoluble  part. 

615.136.  Electric  Melal-heating  Process.  George 
D.  Burton,  Boston,  Mass.  Application  filed 
August  24,  1S93. 

The  art  of  heating  metal  bars  consists  in  subjecting  the 
parts  to  be  heated  while  in  contact  with  each  other  to  the 
action  of  an  electric  arc  sprung  between  them  and  an 
electrolytic  bath. 

615,172.  Primary  Battery.  Henry  K.  Hess.  Phila- 
delphia. Pa.    Application 'filed  February  2,  1898. 

This  is  a  combined  porous  plate  and  electrode  for  a  bat- 
tery, consisting  of  a  series  of  porous  conducting  carbon 
sections  and  a  metallic  conducting  frame  inclosing  and 
retaining  the  sections  and  having  a  terminal    connection. 


NO.   29,741. 

615.186  Electric  Safety  Device.  John  F.  Kelly, 
ir'ittsficid,  Mass.  Application  filed  April  14, 
189S. 

There  are  a  transformer,  an  electrostatically  operated 
device  having  two  relatively  movable  vanes  insulated 
from  each  other,  one  being  electrically  connected  to  the 
secondary  conductor,  a  local  circuit  in  parallel  with  the 
translating  device  in  the  secondary  circuit,  means  for 
closing  the  local  circuit  operated  by  the  relative  move- 
ment of  the  vanes,  and  a  circuit-rupturing  device,  whose 
operation  is  due  to  the  closing  of  the  local  circuit, 

615.209.  Electrical  Hinge  Contact.  Channing  Bax- 
ter. New  York.  N.  Y.  Application  filed  No- 
vember 21,  1S95.     Renewed  January-  17.  1898. 

In  an  electrical  connection  for  binges  there  is  the  com- 
bination with  one  flap  of  a  hinge,  of  a  spring  contact  lo- 
cated (hereunder  and  having  a  portion  thereof  curved  over 
the  roll  of  the  flap,  anda  contact  located  under  the  other 
flap  and  in  rubbing  engagement  with  the  curved  portion  of 
the  spring  contact. 

Design. 

29.741.  Third-rail  Insulator.  Edward  M.  Hewlett, 
Schenectady,  N.  Y.  Application  filed  Novem- 
ber 7.  1S98.    Term  of  patent,  14  years. 
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Niagara  Power  Development  in  Canada. 

By  Orrin  E.  Dunlap. 

The  present  dispute  between  the  government  of 
the  province  of  Ontario  and  the  Canadian  Niagara 
Power  company  in  regard  to  the  present  status  of 
the  agreement  existing  between  the  power  company 
and  the  commissioners  of  Queen  Victoria  Niagara 
Falls  Free  Park  has  attracted  widespread  attention 
from  the  fact  that  a  similar  agreement  for  the  de- 
velopment of  power  is  not  known  to  exist,  and  the 
rather  remarkable   feature  that  the  community   re- 


park  commissioners  for  an  iS-months'  extension 
of  time,  within  which  its  initial  works  were  to  be 
constructed.  While  the  commissioners  favored  the 
extension,  the  government  did  not  see  its  way  to 
sanction  the  recommendation,  but  it  granted  per- 
mission to  the  Canadian  Niagara  Power  company  to 
arrange  with  the  Niagara  Falls  Park  and  River 
Railway  company  for  utilizmg  the  surplus  power 
which  the  latter  company  had  available  for  use  in 
its  power  house  in  the  park.  The  agreement  was 
made  between  the  power  company  and  the  railway 
company    November  27,    1897,    in    accordance   with 


Canadian-  branch  of  the  Carborundum  company, 
TKe  switchboard  is  shown  in  Fig.  2,  page  338. 
The  Niagara  Falls  Electric  Light  and  Power  com- 
pany is  a  patron  of  the  Canadian  Niagara  Power 
company,  and  the  Carmelite  Monastery  is  just  pre- 
paring to  use  electric  power,  but  the  total  amount 
of  power  sold  by  the  Canadian  Niagara  Power  com- 
pany is  small,  corroborating  the  statement  made 
by  the  commissioners  of  the  park  in  these  words: 

It  has  alwavs  appeared  to  the  commissioners  improbable  that 
a  market  could  be  found  in  the  vicinity  of  the  Falls,  on  the  Can- 
adian side,  for  large  units  of  electric  power,  at  least  for  years  to 
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ceiving  the  sum  of  $25,000  a  year  should  want  to 
see  the  contract  declared  void,  especially  when  this 
amount  is  the  principal  support  of  a  park  about 
which  the  entire  Dominion  does  a  great  deal  of 
boasting.  Still  another  point  that  attracts  attention 
to  the  case  is  the  fact  that  the  Canadian  Niagara 
Power  company  is  controlled  by  the  Niagara  Falls 
Power  company,  whose  plant  is  on  the  New  York 
side  at  Niagara,  and  a  decision  in  favor  of  the  Cana- 
dian Niagara  Power  company  would  place  the  en- 
tire development  in  the  hands  of  one  corporation. 
In  order  to  appreciate  the  merits  of  the  points 
in  controversy  the  preliminary  steps  leading  to  the 
present  condition  should  be  understood  and  con- 
sidered. In  the  early  part  of  1896  the  Canadian 
Niagara  Power  company  made  apphcation  to  the 


the  permission  of  the  government,  and  the  former 
installed  in  the  station  of  *-lie  latter  in  Victoria  Park 
two  500  horse  power  generators,  each  of  3.000  alter- 
nations and  2,200  volts,  which  is  the  same  voltage 
at  which  power  is  generated  in  the  central  station 
of  the  Niagara  Falls  Power  company  on  the  New 
York  side.  These  generators  were  made  by  the 
Westinghouse  Electric  and  Manufacturing  cornpany, 
and  are  operated  by  the  turbines  of  the  Niagara 
Falls  Park  and  River  Railway  company  in  its  pit, 
the  arrangement  being  such  that  either  generator 
may  be  operated  by  either  wheel.  The  generators, 
as  will  be  seen  by  the  illustration  on  this  page  (Fig. 
i),  are  belt  driven,  and  are  very  similar  to  the  gen- 
eral type  of  belt-driven  machines.  From  these  gen- 
erators current  is  supplied  for  the  operation  of  the 


come;'but-that  the  success  of  the  enterprise  must  depend  chiefly 
on  the  possibility  of  transmitting  the  energy  over  a  wide  area 
and  distributing  it  to  large  and  small  consumers  in  cities  and 
towns  more  or  less  remote  from  the  Falls.  The  difflculiies  at- 
tending the  economic  transmission  of  electrical  power,  even  to 
places  as  near  to  the  Falls  as,  Hamilton  or  Toronto,  do  not  appear 
to  be  as  yet  fully  overcome;  while  the  machinery  and  appliances 
required  to  convey  and  deliver  the  energy  to  consumers  will  un- 
der any  circumstances  require  the  expenditure  of  vast  sums  of 
money.  It  will  thus  be  quite  apparent  th^l  onlv  an  orginiza'ion 
having  the  command  of  unlimited  capiial,  and  ihe  knowledge 
which  alone  comes  from  experience,  could  reasonably  hope  to 
obtain  a  successlul  future. 

In  commenting  on  the  agreement  between  the 
power  and  railway  companies  and  in  approval  of 
the  integrity  of  the  Canadian  Niagara  Power  com- 
pany the  commissioners  had  said: 

While  it  is  a  matter  of  regret  to  the  commissioners  that  the  car- 
rying out  of  their  undertaking  should  have  been  so  long  delayed 
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by  the  power  company,  and  that  the  benefits  to  the  locality 
which  have  been  so  eagerly  looked  forward  to  have  thus  been  de- 
ferred, yet  the  commissioners  are  of  opinion  that  the  experience 
gained  in  the  construction  of  the  very  extensive  generating  plant 
on  the  American  side  will  be  of  very  great  advantage  to  the  com- 
pany in  establishing  its  works  in  Canada  on  a  sound  basis  from 
the  beginning.  This  will  especially  hold  true  in  respect  to  the 
transmission  of  electrical  enertiy  to  distant  points,  the  successful 
accomplishment  of  which  will  without  doubt  be  one  of  the  chief 
inducements  to  generate  power  on  a  large  scale  at  this  place. 
■  The  knowledge  now  being  gained  by  the  actual  working  of  the 
Niagara  Falls,  Buffalo  and  other  long-distance  transmission 
lines  cannot  but  greatly  add  to  the  ultimate  success,  in  a  broad 
and  comprehensive  manner,  of  the  Canadian  Niagara  Power 
company's  plant  in  the  park. 

Thus  fortified  the  power  company  anticipates  a 
favorable  decision  in  the  litigation  now  pending. 
The  point  at  issue  is  whether  the  holders  of  the 
charter  for  the  establishment  of  a  power  plant  on 
the  Canadian  side  of  Niagara  Falls  have  forfeited 
their  rights  by  their  non-fulfillment  of  the  agree- 
ment to  have  the  plant  installed  by  November  i, 
1898.  The  disputants  are  the  commissioners  of 
Queen  Victoria  Niagara  Falls  Park  and  Albert  D. 
Shaw  of  Watertown,  N.  Y.,  and  F.  L.  Stetson  and 
William  B.  Rankine  of  New  York,  who  form  the 
company  for  the  transmission  of  electricity  from 
,  the  Falls.  The  defendants  claim  that  they  have  been 
unable  to  complete  the  works  by  reason  of  the  ex- 
perimental character  of  the  electrical  development 
and  the  magnitude  of  the  work  in  hand.  The  rent- 
als paid  to  the  commissioners  up  to  the  present 
time  are  said  to  be  $150,000. 

The  hearing  in  the  case  was  held  in  Toronto,  Ont., 
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to  have  proceeded  SO  far  ivitU  the  said  works  on  or  before  the 
first  of  November,  189B,  that  they  will  have  completed  water  con- 
nections for  the  development  of  25,000  horse  power,  and  have 
actually  ready  for  use,  supply  and  transmission  10,000  developed 
horse  power  by  the  last  nientioned  day. 

13  If  tbe  company  should  at  any  time  or  times  continuously 
neglect  for  the  space  of  one  year  effectually  to  generate  electric- 
ity or  pneumatic  power,  as  hereby  agreed  by  the  company,  un- 
less hindered  by  unavoidable  accidents,  the  lieutenant-governor, 
in  council,  may  then  and  from  thenceforth  declare  this  agree- 
ment, the  liberties,  licenses,  powers  and  authorities  thereby 
granted  and  every  one  of  them,  to  be  forfeited,  and  thenceforth 
the  same  shall  cease  and  determine  and  be  utterly  void  and  of  no 
effect  whatever. 

The  argument  of  Mr.  Irving  for  the  commissioners 
consisted  in  showing  a  connection  between  the 
clauses  quoted,  especially  I.  lo  and  13,  and  urging 
the  fact  that  the  company  had  forfeited  its  license 
because  it  had  not  complied  with  the  agreement 
as  contained  in  these  portions  of  the  agreement. 
Mr.  Lash,  also  for  the  commissioners,  argued  that 
the  whole  matter  turned  upon  the  express  purpose 
of  the  agreement,  which  was  to  generate  electricity 
and  pneumatic  power  for  transmission  to  places 
beyond  the  park.  He  particularly  emphasized  the 
fact  that  the  completion  of  the  water  connections 
meant  that  the  company  was  to  have  head  for  25,000 
horse  power,  and  that  in  regard  to  10,000  horse 
power  it  was  to  make  use  of  the  water  course,  to 
have  actually  ready  for  transmission  and  use  that 
amount  of  power.  He  insisted  upon  the  contention 
that  the  agreement  was  a  license  and  not  a  lease,, 
and  by  the  failure  of  the  company  to  carry  out  the 
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on  Monday,  December  5th,  before  the  High  Court. 
The  judges  comprising  the  court  were  Sir  William 
Meredith,  C.  J.,  and  Justice  Rose  an^  Justice  Mc- 
Mahon.  The  commissioners'  claims  were  presented 
by  Aemillius  Irving,  Q.  C,  and  Z.  A.  Lash,  Q.  C, 
and  the  defendants'  position  was  presented  by  Mr. 
Nesbitt  and  Monroe  G.  Grier.  The  questions  put 
to  the  court  were  as  follows: 

1.  Is  the  agreement  void  and  of  no  effect  by  reason  of  the  fail- 
ure of  the  company  to  have  proceeded  so  far  with  tbe  works  by 
November  i,  1898,  as  to  have  completed  water  connections  for  the 
development  of  25,000  horse  power,  and  to  have  ready  for  actual 
use.  supply  and  transmission,  10.000  developed  horse  power,  the 
company  not  having  been  hindered  by  unavoidable  accident?  ^ 

2.  May  the  government  or  park  commissioners,  by  reason  of  the 
non-generation  of  electricity  by  that  date,  declare  the  agreement, 
liberties  and  licenses,  powers  and  authorities  of  the  company  to 
be  forfeited? 

3.  If  the  whole  agreement  be  not  at  an  end,  or  if  the  same  can- 
not be  declared  wholly  at  an  end,  are  the  government  and  com- 
missioners, under  the  circumstances,  relieved  from  the  agreement 
not  to  grant  or  confer  upon  any  other  company  or  person  the  right 
to  take  or  use  the  waters  of  Niagara  river? 

The  question  at  issue  seemed  to  depend  upon  the 
construction  to  be  placed  upon  clauses  i,  10  and  13 
of  the  agreement,  which  are  as  follows: 

-  I.  For  the  purpose  of  generating  electricity  and  pneumatic 
power,  to  be  transmitted  to  places  beyond  the  park,  the  com- 
missioners hereby  grant  to  the  company  a  license  irrevocable 
save  as  hereinafter  limited,  to  take  water  from  the  Niagara  river, 
between  the  head  of  Cedar  Island  and  the  mainland  south  there- 
of, and  lead  such  water  by  means  of  the  natural  channel  between 
Cedar  Island  and  the  mainland  and  the  further  extension  of  the 
channel,  to  supply  works  to  be  erected  and  constructed  by  the 
company  in  buildings  and  power  houses  00  the  mainland  within 
the  park,  on  a  location  near  the  foot  of  the  high  bluff  between  the 
Carmelite  monastery  and  the  rear  of  the  Table  Rock  house,  which 
location  shall  occupy  a  tractof  land  of  not  more  than  1,200  feet  in 
length  by  not  more  than  100  feet  in  width,  such  location  of  build- 
ings and  power  houses  from  time  to  time  to  be  erected  as  shall  be 
hereafter  settled  within  the  aforesaid  limits  by  the  commissioners. 
10,  The  company  undertakes  to  begin  the  works  hereby  licensed 
to  be  constrqcted  by  them  on  or  before  the  first  o£  May,  1897;  and 


terms  its  exclusive  right  had  elapsed.  He  further 
argued  that  it  was  clear  that  the  development  of 
the  power  was  a  material  part  of  the  object  of  the 
parties  to  the  agreement,  and  that  the  failure  of  the 
one  party  to  provide  that  released  the  other  party 
to  the  contract. 

Mr.  Nesbitt,  for  the  Canadian  ■  Niagara  Power 
company,  contended  that  the  agreement  provided 
for  the  exclusive  use  for  a  term  of  years  of  necessary 
property  for  cutting  canals  and  erecting  buildings, 
and  if  the  defendant  paid  its  rent  and  gave  notice 
of  renewal,  the  commissioners  of  themselves  could 
not  generate  electricity  or  allow  others  to  do  so 
only  within  the  limits  mentioned  in  the  agreement. 
The  locations  had  been  selected,  the  plans  approved 
of  and  the  work  begun,  but  not  completed.  Under 
these  conditions  could  the  government  declare  the 
agreement  annulled  on  November  i,  189S?  Under 
the  agreement,  the  first  question  was:  Is  there  ex- 
clusive license  or  lease?  Then,  is  there  now  power 
of  revocation?  Mr.  Nesbitt  pointed  out  that,  in 
1892,  the  agreement  had  been  made  for  a  20-years 
term,  and  if,  at  the  expiration  of  that  period  a  re- 
newal was  desired  it  could  be  obtained,  and  so  on,  to 
100  years.  This  was  an  exclusive  right,  and  the 
privilege  was  not  to  be  granted  to  any  other  com- 
pany. If  it  was  a  license,  coupled  with  certain 
rights,  it  was  not  revocable.  He  argued  that  Mr. 
Lash's  contention,  that  the  erection  of  buildings  and 
readiness  to  transmit  was  the  sole  consideration, 
could  not  hold,  in  view  of  the  fact  that  rent  to  the 
amount  of  $150,000  had  been  paid  the  government. 
The  privilege  to  erect  buildings,  he  said,  was  op- 
tional with  the  defendants.  Until  they  discontinued 
paying  rent  they  had  the  right  to^  their  lease  until 
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damage  was  done.  The  matter  as  to  construction 
was  not  material.  It  was  clear  that  certain  clauses 
gave  no  right  to  forfeit,  and  that,  therefore,  the  agree- 
ment was  still  in  force.  It  was  only  in  case  the  de- 
fendants did  not-comply  with  clause  13  that  a  for- 
feiture would  be  in  the  interest  of  the  people.  The 
casfe  is  still  under  advisement. 


High-voltage  Power  Transmission. 

By  Chas.  F.   Scott. 
Part  IV. 

POWER-TRANSMISSION    PlANTS    IN    OPERATION. 

Beginning  with  the  plant  at  San  Bernardino  and 
Pomona,  which  began  operation  in  1892,  using 
10,000  volts  and  transmitting  30  miles,  a  constantly 
increasing  number  of  plants  have  been  installed  op- 
erating at  10,000  or  15.000  volts.  In  some  cases 
there  has  been  little  or  no  trouble  experienced  with 
the  transmission  lines,  while  in  other  cases  the  ex- 
periences have  been  less  satisfactory.  The  prin- 
cipal trouble  seems  to  have  been  a  poor  grade  or 
an  insufficient  size  of  porcelain  insulator.  In  other 
cases  the  insulators,  sometimes  porcelain  and  some- 
times glass,  have  given  almost  perfect  satisfaction. 

The  superintendent  of  a  power  company  which 
h?s  been  running  15  months  with  about  15,000  volts, 
reports  that  they  "have  had  absolutely  no  trouble 
whatever  of  an  electrical  nature."  Some  insulators 
were  broken  because  they  had  been  used  as  targets 
by  small  boys  or  hunters,  but  only  the  outer  petti- 
coats were  broken,  and  no  short-circuits  occurred, 
although  in  some  cases  insulators  were  in  use  for 
months  with  most  of  the  outer  petticoats  chipped  off. 
The  distance  of  transmission  is  12  miles.  Porcelain 
insulators  are  used. 

In  another  plant,  which  has  been  in  operation 
about  a  year  and  a  half,  employing  15,000  volts  for 
a  distance  of  nearly  30  miles,  there  have  been  but 
three  shut-downs  on  account  of  line  difficulties. 
These  were  due  to  the  breaking  of  insulators  at  a 
point  where  the  line  was  spiraled.  In  one  case  the 
repair  was  made  in  half  an  hour,  and  in  the  other 
case  a  few  minutes'  interruption  to  the  service  was 
sufficient  for  repairs. 

The  line  is  regularly  patroled.  and  if  a  defective 
insulator  or  pin  is  found,  the  generating  station  is 
notified  by  telephone  and  the  line  is  shut  down  for 
a  few  moments  at  noon.  In  one  case  two  poles 
were  burned  by  a  defect  in  the  insulators  on  the 
top  of  each.  The  poles  burned  to  the  ground,  leav- 
ing the  line  hanging  clear,  without  anyone  at 
either  the  generating  station  or  sub-station  being 
aware  of  the  fact. 

Troubles  have  arisen  on  some  lines  by  the  burning 
ofT  of  pins  by  the  passage  of  sparks  from  the  outer 
edge  of  the  insulator  to  the  pin.  These  sparks 
mske  small  holes  in  the  pin  no  larger  than  a  needle 
point,  but  after  continuous  sparking  for  some  time 
the  pin  becomes  entirely  charred.  An  iron  pin 
suggested  itself  as  a  remedy,  but  additional  strains 
and  liability  to  breakdown  are  liable  when  a  con- 
ductor is  placed  within  the  insulator.  The  burning 
off  of  pins  has  occurred  where  small  porcelain  in- 
sulators are  porous  and  the  outside  glaze  is  im^ier- 
fect,  while  the  glaze  on  the  inside  is  good.  When 
the  porcelain  is  filled  with  water  the  current  readily 
passes  through  it  to  the  lower  rim  of  the  insula'^or 
and  then  stiarks  across  to  the  pin.  In  one  place 
which  has  been  running  for  about  three  years  some 
250  pins  burned  off.  The  early  insulators  have  been 
replaced  by  larger  and  better  ones  and  this  defect 
has  disappeared. 

A  lo.ooo-volt  line  which  runs  for  a  dozen  miles  or 
more  within  a  few  hundred  yards  of  the  Pacific  coast 
has  burned  cross-arms  on  nearlv  every  pole.  The 
cross-arms  near  the  ends  of  the  line,  which  are  away 
from  the  coast,  are  not  burned.  Usually  the  burn- 
ing appears  as  a  mere  blackening  of  the  cross-arm 
for  a  short  space  between  the  insulators,  on  one 
side  of  the  arm.  In  some  cases  the  charring  is 
deeper,  and  apoears  on  both  sides.  The  side  on 
which  almost  all  of  the  burning  occurs  is  the  one 
toward  which  the  winds  come  from  the  ocean,  bear- 
ing the  mist  of  salt  water.  The  wire  shows  dis- 
coloration, and  the  Iron  braces  for  holdinsr  the 
cross-arms  are  in  a  few  cases  eaten  through.  More- 
over, the  cross-arms  were  green  and  full  of  ?ao 
when  erected.  The  early  porcelain  insulators  were 
porous,  and  have  now  been  replaced,  and  the  pins 
;ire  of  iron.  The  charring  has  ceased  almost  en- 
tirely since  the  new  porcelains  were  put  up. 

It  may  be  observed  that  in  the  plants  which  are 
herein  referred  to  and  In  the  exoerimental  tests  no 
mention  has  been  made  of  insulators  with  cups  con- 
taining oil  for  reducing  the  surface  leakage.  Insu- 
lators of  this  kind  were  used  in  the  Frankfort-Lauf- 
fen  experimental  transmission  line  at  30.000  volts. 
Practicallv,  however,  the  surface  insulation  Is  ade- 
auate  without  oil  cups,  and  the  Drincloal  duty  of 
the  Insulator  is  to  prevent  the  current  passing  over 
the  surface  and  lumping  to  the  nin  or  cross-arm, 
a  matter  with  which  the  oil  would  have  nothing  to 
do. 

Teleohone  lines  are  In  use  In  a  number  of  p'ants, 
placed  r>n  the  poles  which  carry  the  transm'sslon 
wires.  The  telephone  lines  are  usually  nlaced  some 
distance  below  the  transmission  wires  and  are 
crossed  at  frequent  Intervals.  The  telephones  in 
general  work  very  satIsfac*"orilv. 

There  aopears  to  be  practicallv  nothing  In  power 
transmission  in  Europe  using  hieh  potentials  out- 
side   of  Switzerland.     The   Installation    in    Paderno 
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in  Switzerland  is  operating  at  15.000  volts,  tlic  high- 
est voUage  which  has  been  used  in  that  country. 
The  damp  weather  is  one  of  the  limiting  factors. 
The  insulators  used  are  porcelain  vvilli  a  triple  pelti- 
coat. 

40,000  Volts  in  Commercial  Sek\'ice. 

The  highest  voltage  which  is  used  for  transmis- 
sion is  in  the  Provo  plant  of  the  Tclluridc  Power 
Transmission  company  in  Utah,  wliich  transmits 
power  35  miles  to  the  Mercur  mills  at  40.000  volts. 
Raising  transformers  arc  three  in  number  and  are 
connected  in  the  star  foruL  Each  transformer  has 
a  capacity  of  250  kilowatts.  The  middle  points  of 
both  the  high-tension  and  low-tension  circuits  are 
groijnded.  In  general  design  these  transformers 
resemble  the  transformers  w^'-A   in  ll^r  hi'jb  'eiT^inn 


I  G.     16.       HIGH-VOLTAGE      POWER     TRANSMISSION  — INSU- 
LATOR   USED    AT    PROVO    FOR    4O.OOO    VOLTS. 

tests  at  Telluride,  the  design  and  construction  hav- 
ing been  under  the  direction  of  the  same  man  in 
both  cases.  The  line  extends  from  Provo,  at  an 
elevation  of  4,500  feet,  to  Mercur,  at  2,000  feet  above 
Provo,  and  the  line  reaches  an  extreme  height  of 
about  io,coo  feet  above  the  sea  level.  Three  miles 
of  the  line  are  strictly  mountain  construction.  The 
lightning  protection  is  afforded  by  choke-coils  and 
Wurts  non-arcing  metal  arresters.  The  insulators 
are  of  glass.  The  design  was  based  on  the  tests 
at  Telluride,  and  they  were  made  especially  for  this 
plant.  The  form  is  shown  in  Fig.  16.  The  insulators 
are  held  on  special  pins  of  oak  which  are  thoroughly 
paraffined.  The  lower  part  of  the  insulator  is  five 
inches  above  the  cross-arm. 

In  dry  weather  there  has  been  no  difficulty  what- 
ever in  operating.  The  insulators  do  their  work 
as  effectively  as  could  be  expected  if  the  voltage 
were  only  a  few  thousand  volts.  When  everything 
is  dry,  the  line  will  operate  without  difficulty,  even 
if  some  of  the  insulators  are  off  and  the  wire  rests 
upon  the  cross-arm.     \\nien  it  rains  ihere  is  some- 
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FIG.     17.       HIGH- VOLTAGE      POWER     TRANSMISSION. — INSU- 
LATOR   USED    BY    COLORADO    ELECTRIC    POWER 
COMPANY    FOR    20,000    VOLTS. 

times  trouble.  It  is  indicated  in  the  station  by  the 
ammeters  giving  quick  swings,  showing  moment- 
arily strong  currents.  Sometimes  this  is  appar- 
ently a  short-circuit  and  blows  a  fuse.  In  every  case 
when  there  has  been  trouble  on  the  line  it  has  been 
in  rainy  weather,  and  broken  insulators  have  been 
found  which  located  the  trouble.  It  is  certain  that 
in  most  cases  these  have  been  previously  broken 
by  bullets,  and  in  other  cases  it  is^  probable  that 
the  insulators  were  likewise  broken.  It  is  believed, 
therefore,  that  had  there  been  no  inteniional  break 
age  of  insulators  there  would  have  been  no  trouble 
upon  the  line  since  the  plant  began  operating  in 
February  last.  A  few  of  the  insulators  near  the  sta- 
tion are  not  far  from  the  overflow  and  are  in  a 
moisture  equivalent  to  a  rain  all  the  time  without 
doing  any  damage.  Snow  has  often  backed  from  the. 
cross-arm  up  against  the  bottom  of  the  insulator 
and  around  the  first  petticoat.  It  is  usually  found 
that  the  part  of  the  insulator  around  and  near  the 


wire  does  not  receive  deposits  of  moisture  or  frost, 
but  remains  dry,  the  particles  being  repelled.  At 
this  plant,  current  for  about  700  horse  power  is 
carried  through  three  fuses  of  copper  v/ire  aoi  inch 
in  diamciL-r.  Jron  wire  is  used  on  a  brancli  line  for 
transmitting  about  100  horse  power  for  about  three 
miles. 

This  plant  has  been  in  operation  in  winter  and 
in.  summer,  "in  thunder,  lightning  or  in  rafn,"  the 
sole  supply  of  power  for  the  enormous  De  Lamar 
mines  and  mills  at  Mercur,  and  is  a  happy  and 
tilting  consummation  of  the  high-tension  tests  de- 
scribed in  the  beginning  of  this  paper. 

Limitations  of  High-voltage  Transmission. 

The  important  commercial  question  is:  To  what 
distance  can  power  be  transmitted?  The  relation 
Intween  distance  and  vohagc  is  well  known.  The 
.same  weight  of  copper  can  transmit  with  equal  effi- 
ciency the  same  power  to  any  distance,  provided 
the  voltage  is  increased  directly  as  the  distance  is 
increased.  The  limiting  commercial  ratio  between 
'voltage  and  distance  is  easily  found.  If  the  distance 
be  three  miles  per  1,000  volts  and  the  loss  16  per 
cent.,  the  cost  of  copper  is  about  $20  per  horse  power. 
The  interest  on  the  latter  investment  is  about  $1 
per  year.  A  distance  in  miles  equal  to  three  times 
ihe  number  of  thousand  volts  may  therefore  be 
covered  without  an  excessive  annual  charge  per 
horse  power  for  copper.  The  limits  to  the  voltage 
which  are  practicable  depend  principally  upon  the 
insulator  and  upon  the  loss  between  wires. 

The  Insulator. — The  two  fundamental  require- 
ments are  dielectric  strength  sufficient  to  prevent 
puncture  and  a  size  and  form  which  will  prevent 
the  passage  of  the  current  around  the  insulator. 
A  given  insulator  will  be  adequate  for  a  higher  volt- 
age where  the  atmosphere  is  comparatively  pure 
and  dry  than  it  will  be  under  other  conditions. 
The  rapid  progress  which  has  been  made  in  the 
design  and  construction  of  insulators  during  the 
last  few  years  will  doubtless  provide  an  insulator 
which  will  accommodate  the  highest  voltages  that 
can  be  used  due  to  other  limitations.  The  insulator, 
therefore,  while  remainmg  the  critical  point  in  a 
transmission  system,  will  probably  not  determine 
the  limit  of  practicable  voltages. 

Loss  between  Wires. — The  loss  between  bare 
wires  at  high  voltages  seems  to  determine  a  positive 
limit,  beyond  which  the  voltage  cannot  be  increased. 
This  loss  is  subject  to  variation  due  to  diameter  of 
wire,  distance  between  wires  and  w-ave  form  of 
the  electromotive  force,  but  the  variations  which 
iTiay  occur  under  favorable  commercial  conditions 
locate  the  point  of  increase  of  loss  about  50,000  or 
60,000  volts.  Under  favorable  conditions  this  may 
be  raised  somewhat,  but  it  is  not  probable  that  any 
material  increase  can  be  made. 

Amount  of  Power. — The  amount  of  power  to  be 
transmitted  involves  some  interesting  commercial 
limits.  There  are  certain  elements  in  a  transmission 
which  do  not  vary  greatly  with  the  amount  of  power 
transmitted.  Thus,  the  charging  current  to  the  line 
will  be  practically  the  same  whether  the  wire  will 
transmit  1,000  horse  power  or  100  horse  power. 
If  the  charging  current  happens  to  represent  300 
horse  power  it  would  be  insignificant  in  one  case, 
but  for  the  smaller  output  it  would  require  gen- 
erating apparatus  several  times  that  necessary  for 
the  actual  power. 

It  is  not  mechanically  practicable  to  use  wires  as 
small  as  would  be  sufficient,  in  so  far  as  conductivity 
is  concerned,  for  transmitting  a  small  power.  For 
example,  a  No.  7  copper  wire,  which  is  as  small 
as  is  ordinarily  used,  if  employed  in  a  three-phase 
circuit  50  rniles  in  length,  will  transmit  over  1,000 
kilowatts  at  40.COO  volts  with  10  per  cent.  loss.  If  only 
a  few  hundred  kilowatts  were  to  be  transmitted,  the 
cost  per  kilowatt  would  be  excessively  high,  and,  on 
the  other  hand,  a  lower  voltage  could  b,e  used  with- 
out undue  loss.  In  some  cases,  indeed,  where  a 
high  voltage  is  used  for  small  power,  as,  for  ex- 
ample, on  a  branch  circuit,  an  iron  telegraph  wire 
would  have  ample  conductivity.  In  other  cases  an 
aluminum  wire  could  be  used  to  advantage,  as  an 
aluminum  wire  of  the  same  conductivity  as  a  copper 
wiie  has  only  about  half  the  weight,  and  possesses 
greater  mechanical  strength  in  comparison  to  its 
weight. 

It  may  also  be  noted  that  high-voltage  transform- 
ers cannot  be  economically  built  for  small  output, 
as  the  insulation  spaces  required  are  so  large.  The 
cross-section  of  the  copper  is  often  not  more  than 
10  or  20  per  cent,  of  the  area  of  the  opening  in  the 
iron.  The  cost  per  kilowatt  increases  very  rapidly 
when  the  size  of  transformer  falls  under  a  few  hun- 
dred kilowatts. 

Cables  and  Conduits. — The  overhead  transmission 
line  has  been  considered,  and  its  limitations  are  the 
insulating  strength  of  the  insulator  and  the  losses 
through  the  intervening  medium.  In  a  cable  or  a 
conduit  the  insulation  must  be  provided  continu- 
ously, instead  of  at  points  a  hundred  leet  apart. 
Rubber-covered  cables  are  made  for  10,000  and 
20,000  volts,  but  it  is  quite  possible  that  it  will  not 
be  commercially  practicable  to  make  cables  for  much 
higher  voltages.  The  effect  of  continued  electric 
stresses  on  the  insulation  of  the  cable,  which  is  an 
unknown  factor,  may  prove  to  be  a  very  important 
one.  A  conduit  composed  of  a  pipe  containing  oil, 
in  which  the  wires  are  separated  by  glass  tubes,  has 
lieen  proposed.  Many  mechanical  difficulties  arise 
in  constructions  of  this  kind;  the  cost  is  high,  and 
the  action  of  continued  high  voltages  on  solids  and 


liquids  opens  a  field  which  is  little  known.  A  suit- 
able insulation  on  the  wires  on  high-voltage  lines 
may  enable  higher  voltages  to  be  used  than  can 
be  used  with  a  bare  wire. 

Liquid  air,  with  its  high  insulating  properties,  and 
the  low  temperature  and  consequent  high  conduc- 
tivity which  ii  would  give  to  a  conducting  wire, 
may  enable  us  to  use  air  insulation  in  a  new  way. 

UiflTicuItics  and  Precautions. — High  voltages  have 
been  referred  to  in  this  paper  with  perhaps  undue 
familiarity.  Familiarity  with  high  voltages  is  not 
tmc  which  breeds  contempt.  A  voltage  which  can 
produce  sparks  several  inches  in  length,  which  can 
be  felt  through  several  feet  of  air,  which  causes 
hissing  sounds,  which  produces  luminosity,  and 
which  in  a  confined  room  generates  strong  odors 
of  ozone,  is  one  which  creates  profound  respect. 
Dangers  and  difficulties  accompany  it,  and  the  high- 
est intelligence,  vigilance  and  c.\ccllcncc  must  be 
employed  to  avoid  accident  and  insure  success. 
While  ordinary  types  of  construction  do  not  seem 
to  reach  their  limitations  until  some  50.000  voll.^i 
is  reached,  and  pressures  of  this  order  have  been 
and  are  in  regular  use,  nevertheless  they  are  not  to 
be  used  indiscriminately  or  where  they  can  be 
avoided.  Tliere  are  difficulties  enough  in  handling 
15,000  and  20,000  volts.  As  the  pressure  is  raised 
the  liabilities  to  trouble  increase  at  an  alarming_rate. 
It  is,  however,  a  fact  tliat  these  voltages  have  been 
and  can  be  used,  and  also  that  no  new  or  modified 
methods  of  transmission  will  be  re<iuired  before 
50,000  or  60.000  volts  can  be  employed  for  distances 
,  up  to  150  or  200  miles.  . '  ' 

APPENDIX    A. 

Instruments  and  Methods  Used   in    Telllride 

Measurements.' 

The  Watrmeters. — At  first  all  the  measitremeDts  of  power  were 
made  in  the  low-tensioD  circuit.  Tiie  attempts  to  measure  the 
power  delivered  to  the  line  by  lakioe  the  difterence  in  the  read- 
ioES  of  the  waitmeier  in  the  low-tension  circuit  of  the  trans- 
formers when  Ihe  line*;  were  on  and  when  ihey  were  off  proved 
worse  than  useless.  This  was  due  10  the  faCt  that  ihrowine  on 
the  lines  distorted  the  electromotive  force  wave  impressed  on 
the  transformer.  ,\s  a  result,  at  low  voltaees.  readings  oblaioed 
in  this  way  indicated  a  negative  line  loss,  and  it  was  only  when 
the  voltage  was  raised  to  such  a  point  that  the  line  loss  was 
greater  than  the  reduction  in  iron  loss,  due  to  the  electromotive 


FIG.     18.       HIGH-VOLTAGE     POWER     TRANSMISSION. ^OVER- 
COMING distortion. 

force  distortion,  that  positive  results  could  be  obtained;  such 
results  were  of  course  incorrect.  In  order  to  overcome  this,  it 
was  determined  to  balance  on  the  wattmeter  the  effects  of  the 
iron  loss  in  one  of  ilie  power  iransforrcers  against  that  of  the 
other  in  such  a  manner  that  both  transformers  would  be  subject 
to  the  same  electromotive  force  distortion,  and  the  iron  loss 
would  therefore  at  no  time  register  anything  on  the  wattmeter. 
The  line  loss  could  then  be  measured  directly.  This  was  ac- 
complished, as  is  shown  in  Fig.  18. 

Here  the  transformer  which  supplies  the  line  is  designated  as 
the  "'power  transformer,'.' while  that.which  is  used  in  balancing 
the  iron  loss  of  the  power  transformer  is  called  the  "balancing 
transformer."  As  was  stated  in  the  description  of  the  trans- 
formers,, the  power  transformer  has  four  of  its  low-tension  coils  in 
multiple  for  receiving  power,  while  the  fifth  or  middle  low-tension 
coil  is  independently  used  in  connection  with  the  measuring  in- 
struments. This  middle  coil  of  each  transfonoer  is  shown  in  the 
sketch,  and  it  is  through  these  coils  that  the  balancing  transformer 
receives  its  voltage.  That  is,  one-third  of  the  middle  coil  of  the 
power  transformer  feeds  one-third  of  the  middle  coil  of  the 
balancing  transformer.  With  such  anarrangement,  the  balancing 
transformer  receives  practically  the  same  wave  form  as  that  im- 
pressed upon  the  balancing  transformer,  no  matter  what  the 
amount  of  wave  form  distortion  may  be.  A  is  tbe  field  coil  of  the 
wattmeter.  It  has  two  windings.  Through  one  of  them,  the  prim- 
ary winding,  passes  the  current  to  the  power  transformer;  through 
the  other,  the  secondary  winding,  passes  the  balancing  current — 
the  current  to  the  balancing  transformer.  As  these  currents  are 
in  opposite  directions  in  their  respective  windings,  when  adjusted 
to  the  proper  values,  their  effects  on  the  shunt  coil  of  the  watt- 
meter annul  each  other.  It  is  evident  that  if  A  only  were  used,  a 
balance  for  iron  loss  when  the  lines  were  off  would  not  necessarily 
mean  a  balance  when  the  lines  were  on,  because  the  change  in 
current  due  to  putting  the  lines  on  would  cause  a  change  in  the 
reactance  electromotive  force  of  the  secondary  of  the  wattmeter 
field  coil,  and  consequently  a  change  in  the  balancing  current 
through  this  secondary.  The  air  transformer  B  is  therefore  used; 
B  is  preferably,  but  not  necessarily,  exactly  similar  to  the  field 
coil  A,  and  supplies  an  electromotive  force  in  its  secondary  ex- 
actly equal  to  and  in  step  with  that  of  Ihe  secondary  of  A.  These 
two  secondaries  are  connected  in  series,  so  that  their  electromo- 
tive forces  oppose,  and  through  them  both  is  sent  the  balancing 
current.  The  secondaries  of  A  and  B  are  not  connected  directly 
in  series  with  the  circuit  connecting  the  middle  coils  of  the  power 
transformer  and  balancing  transformer,  but  are  included  in  this 
circuit  through  the  medium  of  a  series  iransformer  C.  C  makes 
possible  the  adjustment  of  the  balancing  current  to  the  value 
necessary  for  zero  wattmeter  reading  when  the  lines  are  off,  and 
it.  or  some  equivalent  device,  is  necessary  because  of  the  impossi- 
bility of  securing  two  transformers  with  exactly  the  same  iron  loss. 
Indeed,  in  this  particular  case  the  ratio  of  the  hysteresis  to  the 
Foucault  current  loss  differed  sufiiciently  in  the  two  transformers 
to  necessitate  adding  in  shunt  to  one  of  Ihem  an  ohmic  resistance 
which  made  up  for  the  lack  of  Foucaiilt  current  loss  in  it.  This 
method  of  reading  power  is.  if  properly  carried  out,  a  most  ad- 
mirable one,  and  has  the  advantage  that  the  instruments  to  be 
handled  are  all  in  the  low-tension  circuit.  The  balance  may  be 
obtained  without  difficulty,  and  when  once  properly  obtained  holds 
through  all- ranges  of  voltages  and  distortions  of  wave  form. 
Tests  of  this  balance  were  made  repeatedly  with  the  lines  oft",  by 
varying  the  impressed  electromotive  force  through  wide  ranges 
and  distorting  the  electromotive  force  wave,  the  distortion  being 
produced  by  introducing  in  series  with -the  power  transfonner 

I.     Exlrac  from  report  of  Mr.  Mershon. 
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large  amounts  oE  both  resistaoce  and  reiciance.  In  every  case 
tlie  balance  was  perfectly  preserved.  There  is  one  drawback, 
though  not  a  serious  one.  to  the  method  as  here  employed.  The 
power  transformer,  because  of  the  load  upon  it.  heals  up  faster 
than  the  balancing  transformer,  and  the  balance  is  in  consequence 
impaired.  The  amount  of  unbalancing  is.  however,  small,  even 
for  wide  difference  of  temperature,  and  it  can  be  easily  corrected 
for  by  means  of  zero  readings  taken  before  and  after  a  set  of  ob- 
servations. This  unbalancing,  due  to  unequal  healing,  coutd  be 
rendered  negligible  by  placing  the  power  transformer  and  the 
balancing  transformer  in  the  same  lank  of  oil. 

Although  in  this  case  the  balancing  transformer  was  of  the  same 
size  as  the  power  transformer,  it  may  be  much  smaller,  though 
both  transformers  should  be  worked  at  the  same  induction.  Of 
course  it  is  not  necessary  that  the  balancing  transformer  have  a 
full  set  of  windings.  It  need  only  have  a  coil  suitable  tor  receiv- 
ing electromotive  force  impressed  upon  ii. 

The  wattmeter  actually  used  in  this  work  (shown  in  Fig,  19) 
consists  of  a  field  coil  so  mounted  that  a  Weston  wattmeter  can 
be  slid  in  and  out  of  it,  and  different  ranges  thus  obtained.  The 
scale  originally  on  the  wattmeter  was  replaced  by  one  of  equal 

Earts,  The  wattmeter's  own  field  coil  is  not  used  at  all,  the  field 
eing  supplied  wholly  by  the  large  external  field  bobbin.  The 
voltage  impressed  upon  the  wattmeter  shunt  coil  was  at  first  ob- 
tained from  the  auto-transformer  above  mentioned,  but  later  it 
was  obtained  directly  from  one-third  of  the  middle  coil  of  the 
power  transformer  by  the  use  of  an  additional  resistance  or  multi- 
plier.    The  winding  of  the  field  bobbin  consists  of  27  turns  of  a 
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FIG.     ig.       HIGH  VOLT.^GE  rO\VER    TRANSMISSION. WATT- 
METER WITH  EXTERNAL  COIL     USED  IN  TESTS 
AT  TELLURIDE. 

cable  composed  of  seven  No.  8  double  cotton-covered  magnet 
wires  which  were  twisted  together  after  having  been  separately 
treated  with  P.  &  B.  insulating  compound. 

The  wires  are  brought  out  separately  to  terminals  on  the  top  of 
the  bobbin,  and  can  be  used  singly  or  in  any  desired  series  or  multi- 
ple combination.  They  were,  for  this  work,  connected  up  into  two 
sets,  forming  the  primary  and  secondary  of  the  wattmeter  coil. 
The  size  of  this  field  coil,  necessitated  by  the  size  of  the  wait- 
jneter  box,  gives  it  a  large  reactance,  and  as  this  has  added  to  it 
the  equal  reactance  of  the  air  transformer,  the  reactance  of  the 
combination  is  considerable.  This  is  objectionable  because  of 
the  consequent  distortion  of  the  generator  electromotive  force 
wave,  for  though  the  results  obtained  under  these  conditions 
are  accurate,  they  are  in  some  cases  the  results  of 
conditions  differing  widely  from  those  which  will  or- 
dinarily be  met  with  in  practice.  The  combined  react- 
ance of  the  field  coil  and  the  air  transformer  at  a  frequency  of 
60.  when  passing  a  current  taken  by  a  power  transformer  sup- 
plying the  line,  is  2.S3.  The  current  used  in  obtaining  this  fig- 
ure probably  differed  somewhat  Irom  a  sine  wave.  If  the  watt- 
meter were  specially  constructed  with  a  view  to  this  work,  the 
movement  being  surrounded  as  closely  as  possible  by  the  pro- 
tecting case,  the  external  field  coil  into  which  the  movement 
projected  could  be  made  small  enough  to  reduce  the  reactance 
to  a  negligible  quality.  In  designing  a  wattmeter  for  this  work, 
it  should  be  borne  in  mind  that  it  must  measure  under  the  con- 
dition of  a  very  small  power-factor- 
in  these  notes  the  term  '"Weston  wattmeter"  is  meant  to  in- 
clude the  field  bobbin  of  the  wattmeter  and  the  air  transformer 
used  in  connection  with  it. 

After  the  above  wattmeter  had  been  in  use  for  some  time,  an- 
other was  obtained  for  use  in  the  tiigh-tension  circuit.  It  is  a 
Thomson  inclined-coil  instrument,  whose  field  coil  was  rewound 
for  this  work.  In  connection  with  this  wattmeter  are  two  ex- 
ternal resistances — the  one  with  a  resistance  of  1,202.300  ohms, 
for  use  in  series  with  the  shunt  circuit  of  the  wattmeter;  the 
other  with  a  resistance  of  3,495  ohms,  being  equal  to  that  of  the 
wattmeter  shunt  circuit  and  intended  for  use  in  shunt  to  the 
latter,  in  which  case  the  wattmeter  shunt  coil  receives  only  one- 
half  of  the  current  in  the  shunt  circuit,     When  in    use,  the  case 


FIG.     20.         HIGH-VOLTAGE     POWER     TRANSMISSION, — CON- 
NECTIONS OF  WAVE  FORM  APPARATUS. 

of  the  wattmeter  was  connected  to  one  of  the  wattmeter  shunt 
terminals,  so  that  the  inside  and  case  of  the  wattmeter  were  al- 
ways at  the  same  potential  and  the  case  formed  a  screen  against 
any  external  electro-static  effects.  This  wattmeter  was  of  con- 
siderable value  as  furnishing  a  means  of  studying  the  effect  of 
the  distortions  due  lotheVveston  wattmeter,  and  also  to  the 
readings  at  low  frequency,  since,  in  the  latter  case,  it  was 
necessary  10  use  both  transformers  as  power  transformers, 
which  left  nothing  for  use  as  a  balancing  transformer.  In  the 
notes  this  wattmeter  is  designated  as  Thomson  wattmeter. 

The  Ammeters.— The  ammeters  used  were  two  Thomson  in- 
clined-coil instruments.  They  had  a  capacity  of  one-half  and 
two  and  one-half  amperes  respectively.  They  were  put  directly 
into  the  high-tension  circuit,  the  cases  being  connected  to  one 
terminal  of  the  instrument. 

The  Wave  Form  Apparatus.^The  method  of  taking  wave 
forms  wasthat  devised  and  published  by  the  writer  [Mr.  Mer- 
sbon]  in  1S91,  It  is  an  instantaneous  potentiometer  merhod,  em- 
ploying a  telephone  receiver  to  indicate  a  balance.  The  con- 
nections are  those  shown  in  Fig.  20. 

A  C  is  the  source  of  the  alternatiog  electromotive  force,  whose 
wave  form  is  to  be  plotted;  S  is  a  dcuble-pole  switch  for  revers- 
ing the  alternating  current  terminals;  C  is  the  usual  instantan- 
eous contact  device;  T  is  a  telephone  receiver;  V  M  is  a  D.  C. 
voltmeter— in  this  case  the  Weston  laboratory  standard;  R  is  a  re- 
sistance along  which  the  contact  P  can  be  moved.  D  C  isa  source 
of  direct  current — in  this  case  a  direct-current  dynamo  feedinct 
the  resistance  R.  The  contact  C  being  set  at  any  desired  point, 
the  value  of  the  electromotive  foice  at  the  instant  of  contact  is 
determined  by  moving  P  backward  or  forward  until  there  is  nog 
sound  in  the  telephone  T.  The  reading  of  the  direct-current 
voltmeter  V  M  gives  the  desired  value.  The  electromotive  force 
A  C  was  obtained  from  the  same  source  as  the  electromotiva 
forceforthe  A.  C.  voltmeter./.  (•..  from  an  auto-converter  con- 
nected across  one-third  of  the  middle  coil  of  the  power  trans- 
former. 

The  Speed  Indication. — The   indication   of  proper  speed,  or 


rather  frequency,  was  obtained  from  the  vibration  of  a  weighted 
steel  wire  hung  in  front  of  the  poles  of  an  alternating  electro- 
magnet energized  by  the  machine  supplying  power.  The  wire 
always  vibrated  at  [he  frequency  for  which  the  suspended  weight 
was  adjusted,  and  ceased  to  vibrate  when  there  was  any  appra- 
ciable  deviation  from  this  frequency. 

APPENDIX  B. 

Calcl'l.\ted    Charging    Current  to  two  Parallel 
Wires.     Length,  One  Mile;  10,000 
\'olts;  Sine  Wave. 

The  charging  curreat  ta  a  single-phase  Una  one  mile  long  his 
been  calculated  from  the  formula  for  capacity  between  wires 
and  on  the  assumption  that  the  electromotive  force  is  a  sine 
wave.  The  results  are  given  for  several  cases,  and  as  the  varia- 
tions between  the  quantities  given  are  not  very  great,  inter- 
mediate values  can  oe  readily  interpolated.  The  current  varies 
directly  as  the  length  of  line,  the  voltage  and  the  frequency. 

Sizeof  wire- B&  S.       No.  8     No.  4     No.  i.     No.  0000.    i"  diam. 


Distance  between  cen- 
ters of  wires. 

Amperes  at  60  cycles. 

12  inches. 
2+  inches. 
48  inches. 

.032 
.0281 
.0252 

-035 

.0309 

.0274 

.038 
.0328 
029 

.0414 
.0362 
.0313 

.053 
.043 
.0309 

Amperes  at  25  cycles. 

12  inches. 
24  inches. 
48  inches. 

.0133 
.0118 
.0105 

.0146 
.0129 
.0118 

.0158 
0137 
.0121 

.0172 
.0151 
.0130 

.0221 
.0179 
.0154 

Surface-contact  Electric  Railways. 

Bv  Edward  H.  Johnson. 
Part  II. 
The   Switch. 
-  Fig.  2  is  a  plan  view  of  the  switch  box  in  its  posi- 
tion in  the  roadbed,  with  the  cover  removed  so  as 
to  show  the  internal  structure  thereof  (the  line  2  2 
being   parallel   with   the   roadway).     Below   this    in 
the  same  cut  is  a  sectional  view  taken  on  the  line 
2  2.     Fig.  3  is  a  transverse  sectional  view  taken  on 
the  line  3  3,  and  Fig.  4  is  a  vertical  sectional  view- 
taken    through    the    body    of   the    switch-enclosing 
box  on  the  line  44  of  Fig.   5,   which  is,   in  turn,  a 
horizontal    sectional    view    of    the    same    switch-en- 
closing box  taken  upon  the  line  5  5  of  Fig.  4. 

Referring  to  the  drawings  in  detail,  and  first  to 
Figs.  2  and  3.  E  represents  a  cast-iron  protecting  box 
of  rectangular  form  and  provided  with  four  legs 
B'  B'  B".  adapted  to  sustain  the  box  in  position  be- 
tween two  ordinary  cross-ties  T  T.  This  box  is 
cast  in  one  piece  with  an  upwardly  extending  inner 
flange   B'   running  entirely   around  the   interior   of 
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Fig.  3. 
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ing   any    possibility    of    the   continuance   of  an    arc 
when  the  fuse,  which  is  showti  in  Fig.  i.  blows. 

The  switch-enclosing  box  proper  (see  Figs.  4 
and  5)  is  composed  of  two  cup-shaped  parts  C  and 
C  the  lower  part  C  being  provided  with  an  upper 
grooved  extension  C  and  a  lower  cylindrical  ex- 
tension C,  the  arrangement  being  such  that  the 
lower  edge  of  the  upper  portion  C  of  the  enclosing 
box  will  lit  within  the  grooved  portion  C .  The 
lower  portion  C  constitutes  not  only  a  part  of  the 
enclosing  box.  but  is  also  adapted  to  act  mechani- 
cally as  a  part  of  the  magnetic  circuit  of  the  electro- 
magnetic switch  E'.  being  a  cast  or  wrought-iron 
plate  with  an  opening  in  its  center  and  held  by  small 
screws  e  e  e  to  the  upper  face  of  the  inner  part  of 
the  grooved  portion  C'. 
The  lower  part  C  of  the  enclosing  box  constitues 


FIG.    2.      SURFACE-CONTACT  ELECTRIC   RAILWAYS. 

a  chamber  for  the  switch-operating  magnet,  which 
is  of  solenoid  form,  and  is  provided  with  two  wind- 
ings M  and  M'.  N  is  a  hollow  solenoid  core  of 
soft  iron  secured  to  an  insulating  standard  N',  wh'ch. 
in  turn,  is  secured  by  a  rod  S°  to  a  series  of  yie'ding 
conducting  arms  O  O  O.  having  secured  to  their 
outer  ends  a  series  of  good  metallic  conductors 
000,  the  whole  arrangement  being  such  that  when 
the  solenoid  core  is  in  its  lower  position  the  me  al 


SURFACE-CONTACT   ELECTRIC    RAILWAYS. 


the  box  and  adapted  to  form  with  the  top  or  in- 
terior flange  B*^  a  deep-seated  groove,  which  we  may 
call  a  mud  groo\-e.  A  represents  the  cover  of  the 
box,  which  is  also  of  cast-iron,  and  is  provided  with 
two  downwardly  extending  flanges  A'  A",  the  flange 
A'  being  adapted  to  extend  a  considerable  distance 
into  the  mud  groove,  as  will  be  seen  on  examination 
of  Fig.  2. 

The  flange  A'  is  somewhat  longer  than  A',  and  ex- 
tends to  a  point  near  the  bottom  of  the  box  B.  form- 
ing a  sort  of  a  dividing  bell  for  the  protection  of  the 
fuse  block  and  terminals  shown  in  the  figures  re- 
ferred to. 

The  inner  surface  of  the  cover  or  lid  A  is  lined 
with  insulating  material  for  the  purpose  of  prevent- 


contacts  O  O  will  rest  on  the  upper  surface  of  the 
insulating  plate  E.  F'  are  blocks  of  insulating  ma- 
terial, preferably  slate,  and  P'  are  blocks  of  conduct- 
ing material  secured  to  the  same.  P'  are  clamps 
for  holding  bevel-shaped  blocks  of  carbon  P  P  in 
position,  the  arrangement  being  such  that  when  the 
solenoid  core  N  is  held  in  its  upper  position  under 
the  influence  of  an  energizing  current,  the  working 
current  will  pass  from  the  conductor  joining  one 
of  the  carbon  blocks  P  to  and  through  the  contacts 
000,  arms  O  O  and  other  contacts  O  O  O,  to 
the  remaining  carbon  block  P.  and  thence  to  the 
exposed  sectional  trolley  conductor  embedded  in  the 
roadbed  in  llie  manner  w-ell  understood. 
All  of  the  parts  of  the  switching  mechanism  are 
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properly  assembled  in  the  workshop  and  placed  in 
posilion   in  the  enclosing  switch  box  C. 

The  cables  leading  to  the  switch  boxes  and  to  the 
ends  of  the  magnet  coils  arc  bent  downward  in 
the  side  box  C"  as  shown,  and  the  cover  C  is  placed 
thereon  with  its  lower  edge  resting  In  the  groove 
C",  after  which  this  groove  is  filled  with  parafifine 
or  any  preferred  sealing  material,  thus  assuring  iht: 
fact  that  all  of  the  operative  parts  of  the  switch  will 
be  protected  at  all  times  and  ready  for  use  when 
they  arrive  at  their  destination,  where  they  may  be 
placed  in  the  outer  box  B*  after  the  manner  shown 
in  Fig.  2,  and  the  necessary  connections  made  be- 
tween the  several  conducting  cables. 
The  Leak  Circuit. 

This  invention  was  the  direct  result  of  the  frequent 
recurrence  of  a  "live"  section,  consetpient  upon 
ihe  leakage  of  current  from  the  high-potential  but- 
ton to  the  low-potential  or  switch  button,  resulting 
m  the  maintenance  of  the  magnetic  switch  in  a 
cicsed  position  and  a  consequent  'live"  section  after 
the  car  had  passed,  instead  of  allowing  it  to  open 
and  clearing  the  section  as  it  should. 

By  interposing  the  track  rail,  i.  c.,  the  negative 
conductor,  between  these  two  buttons,  electric  con- 
nection between  them  \vas  made  absolutely  impos- 
sible except  through  the  motor;  hence  a  switch 
magnet  could  only  be  energized  by  the  motor  cur- 
rent, which  is,  of  course,  interrupted  by  the  pas:.- 
ing  of  the  car,  and  never  by  the  leakage  current, 
which,  being  independent  of  the  car,  remains  as  a 
source  of  evil.  The  importance  of  this  provision 
against  accidental  electrification  of  the  street,  as 
well  as  its  efficacy  as  a  remedy,  is  acquiesced  in  by 
everyone  who  has  thus  far  considered  the  subject. 

The  diagram.  Fig.  7.  will  fully  illustrate  the  man- 
ner in  wdiich  the  leakage  currents  are  effectively 
guarded  against.  Upon  examination  of  this  dia- 
gram it  will  be  noted  that  the  magnet-operating 
coils  are  contained  in  a  circuit  leading  from  the  track 
rails  to  sectional   rails  placed  outside  of  the  same. 


Fig.  10. 


As  the  current  which  energizes  the  magnets  travels 
in  a  direction  from  the  sectional  rails  to  the  track 
rails,  it  follows  that  any  leakage  from  the  sectional 
service  conductors  SC,  SC^  SC,  etc.,  could  never 
reach  the  outside  sectional  rails  and  cause  a  current 
to  flow  from  said  sectional  rails  to  the  track  rails 
by  way  of  the  coils,  all  the  leakage  current  neces- 
sarily being  absorbed  before  it  passes  the  negative 
track  rails. 

The  Interconnecting    Factor. 

Experiments  with  the  sectional-rail  system  devel- 
oped the  imperative  necessity  for  a  "time  allowance" 
for  the  operation  of  the  switches  before  demanding 
current  of  the  successive  contact  buttons  or  rails 
as  the  car  progressed;  this  demand  for  time  allow- 
ance is,  of  course,  increased  as  the  speed  is  increased. 
It  is  a  fact  that  without  such  provision  a  car  run- 
ning 10  or  12  miles  per  hour  would  "run  away" 
from  the  current;  that  is  to  say.  the  car  would  pass 
over  a  button  so  quickly  that  its  switch  would  not 
have  time  to  act.  and,  consequently,  the  motor  cur- 
rent not  only  failed,  but  destructive  sparking  at 
the  switch  contacts  ensued.  It  is.  of  course,  appar- 
ent that  m  the  case  of  high-speed  trunk-line  roads 
this  defect  would  be  fatal.  As  to  the  efficiency  of 
the  means  employed  to  give  the  requisite  time  al- 
lowance in  a  reliable  and  positive  way,  it  needs  only 
that  the  fact  be  stated  that  the  current  employed  for 
actuating  any  given  magnet  is  carried  forward  to 
and  utilized  in  actuating  the  next  succeeding  one. 
If,  therefore,  the  current  employed  is  sufficient  to 
energize  the  fiirst.  it  must,  of  necessity,  be  sufficient 
for  the  next,  thus  insuring  the  operating  simul- 
taneously with  the  first  and  not  at  some  indefinite 
period  thereafter. 

The  connection  diagram.  Fig.  8,  will  fully  illus- 
trate the  manner  of  interconnections  between  the 
operating-switch  coils.  For  instance,  the  current 
will  flow  (see  diagram)  from  sectional  conduc''or 
SC*  through  wire  W*.  through  upper  coil  of  magnet 
M^  then  by  interconnecting  wire  W  around  the 
lower  coil  of  magnet  M'  to  track  rail. 

Miscellaneous  Factors 

In  the  progress  of  development  ensuing  from  the 
continuous  chain  of  experiments  conducted  by  us. 
many  deficiencies  not  otherwise  discoverable  were 
made  manifest.     Among  these  were  the  following: 

First — The  fact  that  the  surface  leakage  from  the 
high-potential  button  to  the  track   rails  would  suf- 


fice to  keep  the  switch  magnet  energized  if  it  were 
in  the  circuit  between  the  main  feeder  and  the  high- 
potential  button.  This  led  to  a  complete  reconsid- 
eration of  the  electrical  circuits.  To  remc'dy  the 
difficulty  the  switch  magnet  was  finally  placed  in 
circuit  between  the  motor  and  the  track  rails,  in- 
stead of  between  the  high-potential  button  and  the 
motor,  thus  insuring  the  absolute  isolation  of  the 
switch  magnet  after  the  passage  of  the  car.  This 
was  a  new  provision  against  the  hurtful  effects  of 
leakage,  as  will  be  seen  from  this  statement  of  its 
specific  purpose  and  function,  and  quite  different 
and  apart  from  that  provided  for  in  the  leak  circuit. 

Second — The  fact  that  the  interconnecting  feature 
as  originally  worked  out  for  street-railway  work 
would  not  operate  with  equal  efficiency  in  both  di- 
rections, and,  therefore,  though  fairly  satisfactory 
for  street-car  work,  would  not  at  all  fulfill  the  re- 
quirements of  trunk-line  work;  this  led  to  its  fur- 
ther consideration,  with  consequent  result  of  a  cir- 
cuit arrangement  affording  equally  effective  opera- 
ti>Dn  in  either  direction. 

Third — The  fact  that  when  a  motor  attained  a 
speed  which  caused  its  counter  electromotive  force 
to  approximate  closely  the  direct  electromotive 
force  of  ihe  line,  the  current  passing  would  be  so 
diminished  in  volume  as  to  be  insufficient  to  keep 
the  switch  magnets  closed,  thus  producing  an  uncer- 
tain action  with  consequently  dangerous  fluctua- 
tions; this  led  to  a  consideration  of  ways  and  means 
to  insure  a  fixed  minimum  current  through  the 
swMtch  magnet,  independent  of  and  indifferent  to 
the  quantity  of  current  taken  by  the  motor.  The 
means  finally  introduced  to  effect  this  object  proved 
upon  trial  to  be  positive  and  reliable  in  operation; 
without  this  provision,  heavy  traffic  lines  cannot  be 
operated   by   a  sectional-conductor  system. 

The  diagram  {Fig.  7)  illustrating  the  leak  circuit 
will  also  clearly  show  the  '■by-path"  feature.  Upon 
examination  it  will  be  noticed  that  the  current  for 
the   motors   flows  from  the   positive  main   through 
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surface-contact  electric  railways. 

the  switch  contacts  to  a  sectional  conductor  and 
contact  shoe,  through  the  motors  and  to  the  control- 
ler, where  it  divides  itself — one  part  of  the  current 
flowing  by  way  of  the  negative-contact  shoe  and 
sectional  rail  to  and  through  the  switch  coils,  and, 
finally,  to  the  -rails  or  the  return  conductor;  the 
other  part  flowing  through  a  storage  battery  of 
low  voltage — charging  the  same — to  the  car  wheels 
and  to  the  return  conductor.  It  will  thus  be  appar- 
ent that  should  the  current  through  the  motors 
diminish  to  any  great  extent,  the  current  through 
the  battery  connection  W'^  will  reverse  and  the  bat- 
tery will  supply  the  additional  current  needed  to 
safely  work  the  electromagnetic  switches. 
The  Crossing  Protector, 

Among  the  many,  and  sometimes  captious,  criti- 
cisms which  our  work  has  met  with  during  the 
period  of  its  development  w-as  one  condemnatory 
of  the  use  of  a  storage  battery  of  material  electro- 
motive force  and  current  capacity  and  consequent 
cost  and  weight.  We  employed  such  a  battery  at 
the  outset  tor  the  dual  purpose  of  operating  the 
magnetic  switches  and  propelling  the  car  over  short 
distances;  by  the  latter  function  obviating  the  ne- 
cessity of  electrically  equipping  crossings,  switches, 
turn-outs  and  other  situations  otherwise  involving 
not  only  expensive  construction,  but  great  liability 
to  interruptions  consequent  upon  the  possible  short- 
circuiting  of  the  conductors  at  such  places.  Al- 
though we  presently  gave  ear  to  this  criticism  as 
one  involving  a  prejudice  not  readily  combatted,  we. 
nevertheless,  adhere  to  the  opinion  that  such  com- 
bination of  battery  and  direct  supply  will  yet  be 
found  to  be  an  exceptionally  economical  and  practi- 
cal system  of  street-car  propulsion.  However,  hav- 
ing decided  to  concede  the  objection  to  be  one 
deserving  of  our  attention,  we  sought  and  found 
the  means  of  dispensing  with  the  battery,  and,  at 
the  same  time,  overcoming  the  liabilitv  to  inter- 
ruptions in  the  event  of  short-circuits.  The  means 
discovered  for  accomplishing  this  may  be  expressed 
in  the  paradoxical  statement  that  though  a  short- 
circuit  may  occur,  and  the  safety  fuse  be  blown, 
the  current  will  vet  flow  in  sufficient  quantity  to 
propel  the  car  off  the  impaired  section  and  permit 
its  continuing  progress  without  so  much  as  an  actual 
stoppage. 

Such  a  provision  is  imperative  in  any  surface-con- 
tact system,  since  in  atiy  such  system  it  is  impossible 
to  so  differentiate  the  planes  in  which  the  positive 


and  negative  conductors  lie  as  to  render  accidental 
short-circuit  improbable. 

To  illustrate  this  feature  reference  is  made  to  Fig. 
9.  where  S'  S'  represent  the  trolley  shoes  which  are 
connected  lo  the  motor  on  board  of  the  car  (not 
shown;,  K  R'  represent  the  tram-rails  of  one  line  of 
rails  and  R'  R'  corresponding  lines  of  rails  of  a 
crossing  tramway.  SC,  SC\  etc..  represent  one 
line  of  sectional  irollt-y  conductors  or  contacts,  and 
SC*.  SC\  etc.,  represent  the  parallel  line  oi  sectional 
trolley  conductors  or  contacts.  BB  represent  two 
of  the  switch  boxes,  the  circuit  connections  from  the 
current  feeder  or  main  thereto  and  therefrom  to  the 
sectional  trolley  conductors  being  identically  like 
those  described  in  the  previous  diagrams. 

F  represents  the  fuse  in  the  switch  box.  which  is 
designed  to  "blow"  for  such  current  as  may  be 
deemed  best,  and  X  represents  a  resistance  In  a 
shunt  or  derived  circuit  about  the  binding-post  lo 
which  the  opposite  ends  of  the  fuses  are  connected, 
the  arrangement  being  such  that  when  any  short- 
circuit  occurs,  between  either  of  the  trolley  shoes, 
as  S',  one  of  the  sectional  trolley  conductors  SC* 
and  one  of  the  crossing  lines  of  rails,  as  R",  the  fuse 
will  be  blown,  but  the  circuit  between  the  circuit  con- 
nections in  the  switch  box  and  that  particular  sec- 
tional trolley  conductor  or  contact  will  not  wholly 
be  ruptured,  and  the  sectional  trolley  conductor 
when  connected  thiough  the  circuit  connections  in 
the  switch  box  will  still  carry  sufficient  current  to 
move  the  car  over  the  crossing  to  the  next  sectional 
trolley  conductor  in  advance. 

Metallic  Circuit  System  with  Reversal  of  Leakage 
Currents. 

Considerable  prejudice  against  the  use  of  the 
tracks  and  the  earth  as  a  "return"  conductor  having 
been  developed  through  the  inefficient  methods  em- 
ployed m  the  early  days  of  the  overhead  trolley,  and 
great  stress  being  put  upon  the  fact  that  in  the  open- 
conduit    system    the   track   rails   were   not   used   as 
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Fig.  12. 

conductors,  we  thought  it  well  to  evolve,  if  possible, 
an  alternative  system  in  which  the  track  rails  and 
earth  need  not  be  employed  as  conductors.  Our 
work  in  this  direction  is  of  an  eminently  practical 
character,  not  only  retaining  all  of  the  good  ele- 
ments of  the  "track-return"  system,  but  involving 
a  new  feature  in  the  line  of  securing  safety,  viz.. 
the  reversal  of  direction  of  leakage  currents  from 
that  taken  by  the  motor  current  in  passing  through 
the  negative  switch,  thus  guaranteeing  the  "opening" 
of  the  switch  and  consequent  discharge  of  the  cur- 
rent from  the  street  surface  upon  the  passing  of 
the  car. 

To  illustrate  the  method  of  accomplishing  this 
Figs.  10  and  11  are  presented,  where  RR'  represent 
the  tram-rails:  SC,  SC\  SC.  etc..  one  line  of  sec- 
tional rails;  SC.  SC  and  SC^  another  line  of  sec- 
tional rails,  and  B'.  B".  B^  etc.,  contact  points  for 
delivering  the  positive  current,  the  arrangement  of 
conductors  being  clearly  shown  in  Fig.  2.  which  rep- 
resents a  cross-section  of  the  roadbed.  When  the 
switch  M',  for  instance,  is  open  as  shown,  the  posi- 
tive main  conductor  and  the  negative  main  con- 
ductor are  connected  only  to  carbon  contacts  in  the 
switch  itself,  there  being  no  permanent  connection 
betwen  the  sectional  conductors  or  the  tram-rails 
and  the  negative  main. 

It  will  also  be  noticed  that  the  current  for  ener- 
gizing the  electromagnetic  switches  (see  magnet 
M')  flows  from  the  track  rails  through  the  switch 
coils  to  one  of  the  sectional  conductors  belonging 
to  the  row  SC,  SC,  SC,  etc. 

Any  leakage  from  the  contact  point  B'  would  have 
a  tendency  to  flow  from  said  point  to  sectional  con- 
ductor SC,  then  through  the  switch  coil  in  opposite 
directions.  demagneti;;ing  the  same,  to  track  rail 
and  to  the  positive  sectional  conductor  SC*.  which 
is  the  negative  service  conductor,  from  which  it 
will  be  fully  understood  that  any  leakage  currents, 
after  the  car  has  passed,  have  a  tendency  to  quickly 
open  the  electromagnetic  sw'itch. 

There  has  been  a  deal  of  superficial  talk  about 
the  destruction  of  gas,  water  and  other  pipes  by 
vagrant  currents  from  the  track  rails  when  these 
are  used  as  the  return  conductor.  It  is  true  that  in 
the  earlier  equipments  of'the  trolley  roads  too  little 
attention  was  paid  to  securing  a  thoroughlv  good 
bonding  of  the  rails  and  otherwise  providing  for 
giving   them    a   sufficient   conducting   capacity,    and 
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Telegraph  operators  are  needed  by  the  govern- 
ment for  service  in  Cuba,  but  the  compensation  of- 
fered does  not  tempt  men  occupying  positions  with 
commercial  companies.  The  War  Department  now 
lias  about  300  miles  of  telegraph  lines  under  its  con- 
trol in  Cuba,  and  it  is  expected  that  many  hundreds 
of  miles  now  in  use  by  the  Spanish  authorities  will 
be  controlled  by  this  government  when  formal  pos- 
session of  the  island  is  taken.  A  large  number  of 
operators  were  enlisted  in  the  Volunteer  Signal 
Corps,  but  these  men  were  in  most  cases  released 
from  regular  positions  with  the  promise  that,  at  the 
end  of  the  war,  they  should  be  restored  to  their 
places.    The  telegraph   companies   object  to   keep- 


ing these  offers  open  now  that  peace  has  been  de- 
clared, and  a  large  number  of  telegraph  operators 
in  the  Signal  Corps  have  been  mustered  out  for  this 
reason.  The  government  may  find  it  necessary  to 
fill  their  positions  with  civilians  at  regular  rates, 
as  good  operators  will  not  work  for  the  pay  of  pri- 
vates in  the  Signal  Corps. 


In  "swearing  off"  its  assessment  in  Toronto  the 
Bell  company's  experts  succeeded  in  establishing 
pretty  clearly  the  fact  that  the  exchange  in  that  city 
was  practically  valueless,  that  the  apparatus  was 
antiquated,  that  the  pole  hues  were  worthless  and 
that  the  entire  equipment  was  only  fit  for  the  scrap- 
heap;  but  the  company  continues  to  keep  up  its 
charges.  The  only  first-class  thing  about  the  Bell 
system  in  Toronto,  it  would  seem,  are  the  prices. 


Provisions  have  been  made  for  cable  stations  at 
Guam  of  the  Ladrone  islands  and  Kusaie  of  the 
Caroline  islands,  and  it  is  probable  that  immediate 
steps  will  be  taken  by  the  present  adminstration 
to  establish  a  cable  line  to  Manila.  President  Mc- 
Kinley  has  already  expressed  h's  views  on  the  ne- 
cessity of  the  cable  to  Hawaii  and  it  is  believed  that 
he  appreciates  the  importance  of  extending  the  line 
to  our  new  possessions  in  the  Orient. 

This  new  turn  in  the  affairs  of  the  project  for  the 
establishment  of  an  American  cable  is  not  at  all 
pleasing  to  the  advocates  of  the  all-British  line,  and 
they  are  endeavoring  to  secure  immediate  action 
upon  their  plan  by  the  Home  office  and  the  colonial 
.governments,  hoping  thereby  to  offset  the  Amer- 
ican agitation.  It  is  recognized  that  only  one  cable 
can  be  maintained  for  some  time,  and  that  the 
first  company  to  establish  communication  will  of 
course  enjoy  a  great  advantage  over  later  appli- 
cants for  patronage.  The  caV.e  would  be  extended 
to  Japan  and  thus  afford  direct  communication 
with  the  great  markets  that  are  now  being  opened 
up  to  American  manufacturers. 


An  important  consideration  in  the  work  of  the 
commission  which  has  been  examining  the  inter- 
national features  of  laws  relating  to  patents  and 
trademarks  is  the  conditions  created  by  the  new  terri- 
torial acquisitions  of  the  United  States.  Hawaii 
has  a  patent  law  of  its  own,  under  which,  up  to 
last  year,  138  patents  had  been  issued.  Under 
Spain's  patent  law,  which  has  applied  to  all  its 
colonies,  there  have  been  19,000  patents  issued  since 
1878  up  to  last  year.  The  Spanish  patents  are  sub- 
ject to  annual  taxes  to  keep  them  alive,  and  prob- 
ably not  over  one-quarter  of  them  are  now  in  force. 
The  patents  already  granted,  if  now  in  force,  it  is 
asserted,  ought  to  be  continued  for  the  periods 
for  which  they  were  issued,  as  it  is  contended  that 
Congress  cannot  impair  the  validity  of  contracts. 
The  issue  is  thus  raised  whether  the  United  States 
Vvill  grant  patents  applying  to  the  United  S'a^es 
proper  or  to  the  whole  country,  including  the  new 
possessions;  the  latter  is  believed  to  be  the  more 
feasible  course.  As  to  Cuba,  whose  future  s'atus 
is  not  settled,  the  question  is  more  puzzling,  as 
American  citizens  who  go  there  will  want  the 
same  protection  as  at  home.  There  doubtless  will 
be  an  immense  amount  of  machinery,  implements, 
tools  and  manufactured  articles  taken  in  there,  and 
protection  for  them  will  be  sought. 


The  termination  of  a  libel  suit  brought  by  Sir 
Joseph  Savory  against  a  London  newspaper  in  favor 
of  the  defendant  calls  attention  once  more  to  the 
practice  that  obtains  in  England  of  floating  com- 
panies through  the  use  of  names  of  prom.inent  citi- 
zens and  persons  holding  official  positions.  The 
plaintiff  in  this  case  was  an  alderman  and  a  member 
of  Parliament  and  he  had  occupied  the  office  of 
lord  mavor  of  London  and  other  influential  posi- 
tions. He_  was  charged  with  financing  an  elec- 
tric-lighting company  to  his  personal  advantage 
while  occupying  a  public  office.  Savory,  while 
lord  mayor,  it  was  charged,  arranged  contracts  and 
promoted  electric  companies  for  lighting  the  city, 
pocketing  large  sums  on  every  deal.  The  pioneer 
company,  which  had  a  capital  of  £50,000.  developed 
into  the  existing  company,  with  a  capital  of  £1  300.- 
000  in  £10  shares,  now  worth  £30,  and  which  could 
not  be  bought  out  under  £3,000,000.  Savory's 
brothers,  sisters,  aunts  and  cousins  are  said  to  have 


shared  in  the  boodle.  It  is  related  that  on  assuming 
the  mayoralty,  in  publicly  answering  a  question 
whether  he  would  avoid  company  promoting,  he 
replied  that  he  did  not  take  office  with  any  idea  of 
personal  aggrandizement,  and  he  prayed  that  amid 
all  the  glittering  pomp  wherewith  he  was  sur- 
rounded he  might  be  enabled  to  walk  lowly  and 
humbly.  "Holy  Joe,"  as  he  was  known,  seems  to 
have  been  a  good  deal  of  a  humbug,  even  if  all  the 
accusations  against  him  were  not  true. 


Chicago  has  been  engaged  in  consideration  of  the 
street-railway  problem  during  the  last  two  weeks., 
and  the  prospects  are  that  the  subject  will  occupy 
considerable  attention  for  some  time  to  come.  The 
50-year  extension  franchises  asked  for  by  the  Chi- 
cago street-railway  companies  were  first  referred 
to  a  joint  committee  representing  all  parts  of  the 
city,  but  at  the  last  meeting  of  the  City  Council  the 
ordinances  were  recalled  from  that  committee  and 
sent  to  another  committee.  The  object  of  this 
movement  was  to  test  the  strength  of  the  contend- 
ing parties  in  the  council,  and,  judging  from  the 
result,  the  companies  stand  little  chance  of  securing 
the  privileges  they  have  asked  for.  It  must  be  ad- 
mitted that  public  sentiment,  as  manifested  at  pub- 
lic meetings  and  through  delegations  which  have 
waited  upon  aldermen,  is  not  favorable  to  the  pro- 
posed measures.  Mayor  Harrison  says  he  has  se- 
cured pledges  from  enough  aldermen  to  insure  the 
defeat  of  the  ordinances.  He  will  veto  any  meas- 
ure passed  under  the  provisions  of  the  Allen  law, 
he  says.  The  attitude  of  the  street  railways  has 
aroused  public  indignation  and  has  given  consider- 
able encouragement  to  the  movement  for  municipal 
ownership  of  all  plants  of  this  description.  The 
fact  that  all  the  franchises  do  not  expire  at  once 
may  prevent  the  adoption  of  this  plan,  but  the  com- 
panies will  have  only  themselves  to  blame  if  such 
a  scheme  should  ultimately  give  thsm  serious  trouble. 


At  the  time  the  war  revenue  tax  bill  was  passed 
the  telegraph  companies  announced  that  senders  of 
telegraph  messages  would  be  obliged  to  pay  for  the 
stamps  required  by  law,  and  they  were  sustained 
by  the  ruling  of  the  collector,  although  it  was  gen- 
erally understood  that  it  was  the  intention  of  Con- 
gress to  levy  the  tax  on  the  corporation  instead  of 
the  people.  There  was  a  good  deal  of  grumbling, 
but  the  people  generally  paid  the  tax.  As  usual, 
however,  the  emergency  produced  a  man  who  was 
ready  to  take  up  the  cudgels  and  fight  the  corpora- 
tion. He  was  Howard  Gray,  a  state  senator  of 
Missouri,  and  his  action  was  based  upon  the  re- 
fusal of  the  Western  Union  Telegraph  compitny  to 
transmit  a  message  which  he  offered  without  first 
affixing  the  necessary  stamp.  The  case  was  de- 
cided at  Carthage,  Mo.,  by  Judge  J.  D.  Perkins, 
who  has  had  the  matter  under  consideration  for 
some  time.  The  action  was  entitled  Howard  Gray 
against  the  Western  Union  Telegraph  company, 
and  involved  the  sum  of  3  cents,  which  the  plain- 
tiff was  compelled  to  pay  on  telegrams  which  he 
sent  last  July,  shortly  after  the  stamp  act  went  into 
operation.  When  Senator  Gray  was  first  requested 
by  defendant's  representative  to  pay  the  tax,  he  de- 
clined to  do  so,  but  was  eventually  compelled  to 
yield  so  that  he  might  get  his  telegrams  over  de- 
fendant's wires.  He  immediately  began  suit  for  the 
return  of  money  that  he  then  expended  in  stamps. 
Judge  Perkins,  in  his  opinion  overruling  the  defend- 
ant's demurrer,  said  that  Congress,  when  it  inserted 
a  clause  in  the  stamp  act  to  the  effect  that  telegrams 
should  be  taxed,  intended  that  the  telegraph  com- 
panies should  bear  the  burden.  The  Western  Union 
company  announced  that  it  would  appeal  the  case, 
and  until  final  decision  is  reached  the  people  will, 
of  course,  be  compelled  to  pay  the  tax. 

Recourse  may  be  had  to  Congress  to  pass  an 
amendment  to  the  law  which  would  make  its  lan- 
guage so  plain  that  it  could  not  be  misinterpreted. 
Congressman  Smith  of  Michigan  announces  that  he 
will  endeavor  to  have  the  ways  and  means  com- 
mittee take  up  this  matter  in  the  regular  way,  and 
if  he  is  not  successful  he  will  try  to  have  the  mat- 
ter brought  directly  before  the  house.  He  believes 
that  there  was  not  enough  time  allowed  for  debate 
on  the  war  revenue  measure,  and  he  says  that  it 
was  understood  by  nearly  every  member  that  it 
was  the  intention  of  Congress  to  make  the  tele- 
graph companies  pay  this  tax. 
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Engineers  in  tlie  War. 

The  officers  of  llic  First  Regiment  of  United  States 
Volunteer  Engineers  gave  a  dinner,  December  8tli, 
at  Sherry's,  New  York,  m  honor  of  their  colonel, 
Eugene  Griffin.  Among  those  present  as  guests 
were : 

Gen.  W.  S.  Randolph.  Col.  A.  S,  KinibaH.  John  Thompson, 
J.  C.  Bishop.  Col.  A.G.  iVills,  Gen.  C.  G.  Sawielle,  Gen.  Alex, 
Shaler,  Lieut.  W,  M.  Cruikshank,  U.  S.  A..  G.  P.  Mairs,  C.  A. 
Coffin. 

Lieutenant-Colonel  Hodges  of  the  Engineers  pre- 
sided and  Major  Ira  A.  Shaler,  Major  L.  L.  Sea- 
man and  the  other  officers  were  present. 

After  coffee  Lieutenant-Colonel  Hodges  called 
the  attention  of  those  present  to  the  work  done  by 
Colonel  Griffin  in  organizing  the  engineers,  saying 
that  he  had  taken  1,200  raw  recruits,  and  in  a  short 
time  had  drilled  them  into  a  body  of  men  equal  to 
regulars.  After  other  words  of  esteem  and  appre- 
ciation, Colonel  Hodges  presented  Colonel  Griffin 
a  handsome  silver  loving  cup. 

In  acknowledging  the  souvenir,  Colonel  Griffin 
made  an  interesting  address  in  which  he  sketched 
the  history  of  the  formation  of  the  engineers'  regi- 
ment and  the  work  in  which  it  was  engaged: 

On  the  declaration  of  war  last  spring  I  felt,  as  every  West 
Point  graduate  in  civil  life  felt,  that  I  was  again  called  to  active 
duty.  It  is  easy  to  place  one's  services  at  the  disposal  of  the 
Rovernment.  It  is  not  always  easy  for  the  government  to  find 
places  for  the  20,000  or  more  men  whose  services  are  so  offered. 
I  therefore  determined  to  not  only  tender  my  services,  but  to 
suggest  specifically  the  way  in  which  I  thought  I  could  be  made 
use  of. 

My  position  in  civil  life  brings  rae  into  contact  with  engineers 
all  over  the  country.  This  suggested  at  once  a  field  of  useful- 
ness— the  organization  of  the  engineers  for  military  service.  I 
stated  this  to  the  secretary  of  war  and  suggested  the  organization 
of  a  brigade  of  engineers  of  3,500  men.  The  secretary  thought 
that  3.500  technical  troops  was  too  large  a  proportion.  I  quoted 
the  war  of  rebellion  records  to  show  that  in  1S6.1-5  in  Meade's 
Army  of  the  Potomac  over  four  per  cent,  of  the  total  force 
were  engineer  troops  ;  that  in  Thomas'  Army  of  the  Cumberland 
over  five  per  cent,  were  engineers;  that  in  Sherman's  array  in 
the  march  to  the  sea  about  7'i  per  cent,  of  the  troops  were  engi- 
neers, and,  generally,  that  in  all  properly  constituted  armies  the 
proportion  of  engineers  was  about  five  per  cent.  As  we  were 
then  raising  125,000  volunteers  the  proportion  would  be  6,250  en- 
gineers, nearly  double  the  number  I  suggested.  The  secretary 
acquiesced,  and  t  wrote  the  bill  authorizing  the  organization  of 
a  brigade  of  engineers,  which  I  requested  Senator  Proctor  to  in- 
troduce in  the  Senate  and  Mr.  Hull  in  the  House.  The  second 
paragraph,  in  reference  to  the  10  regiments  of  iminunes,  was  added 
by  the  military  committee  of  the  Senate,  and  this  paragraph  pro- 
voked some  discussion,  but  ultimately  the  bill  passed  with  the 
first  paragraph  as  originally  drafted  and  with  no  opposition 
whatever  expressed  to  the  engineer  brigade. 

The  First  Regiment  was  authorized  at  once,  and  the  Second 
and  Third  soon  afterward.  The  selection 'of  officers  for  the 
First  Regiment  was  left  to  a  board  consisting  of  Genera!  Gilles- 
pie and  myself,  and  I  prepared  the  regulations  under  wliich  the 
examinations  were  held.  Officers  were  detailed  for  recruiting 
service,  and  every  man  was  subjected  to  a  careful  examination 
by  such  officers  before  being  accepted  and  passed  on  to  the  doc- 
tors for  medical  examination.  As  a  matter  of  statistics,  the  re- 
cruiting officers  rejected  more  than  twice  as  many  men  as  the 
doctors.  We  can,  therefore,  truly  say  that  officers  and  men  were 
all  carefully  selected. 

The  first  detachment  of  recruits  arrived  at  Peekskill  on  June 
23d.  Two  days  later  Company  A  was  mustered  into  the  service. 
One  month  afterward,  on  Inly  25th,  .  for  the  first  time,  the 
entire  regiment  attended  dress  parade  in  line  of  battalion 
masses.  The  last  company  formed  had  then  had  its  uniforms  and 
guns  three  days.  On  July  28th,  the  complete  muster  in  of  the 
regiment  was  effected.  Only  eight  days  after  this,  August  sch, 
we  broke  camp  and  started  down  the  river  for  Porto  Rico. 

It  should  be  recalled  that  we  were  armed,  equipped  and  drilled 
as  infantry,  and  it  turned  out  that  General  Miles  had  intended  to 
use  us  as  infantry— at  the  outset  at  least.  On  reporting  to  Gen- 
eral Miles  at  Ponce,  he  informed  me  that  had  we  arrived  two 
days  earlier  we  would  not  have  landed  at  Ponce,  but  that  he  was 
to  have  sent  us  around  to  the  north  side  of  the  island  to  land  at 
Aricibo  and  capture  that  city,  then  in  the  possession  of  the  Span- 
iards. Aricibo  is  about  +0  miles  west  of  San  Juan,  with  which  it 
is  connected  by  railroad,  so  that  had  we  sailed  four  days  earlier 
we  should  have  had  a  most  interesting  experience.  As  it  was 
we  landed  at  Ponce,  and  the  next  three  months  we  devoted  to 
engineering  work,  outside  of  the  military  routine  of  guards, 
drills,  etc. 

One  company  was  immediately  detailed  as  the  headquarters 
guard  for  Major-Geoeral  Wilson,  who  was  in  immediate  com- 
mand after  General  Miles'  departure,  and  Colonel  Hodges, 
Major  Sewell  and  myself  were  detailed  as  president  and  mem- 
bers of  a  military  commission  which  was  interesting  as  being 
the  first  military  commission  to  sit  on  foreign  soil  since  1847. 

The  engineering  work  performed  by  the  regiment  consisted  of: 

A  detailed  topographical  survey  of  the  main  highway  from  the 
sea,  through  Ponce  to  Aibonito. 

A  survey  of  the  Aibonito  pass,  showing  the  locations  of  the 
Spanish  batteries  and  intrenchments. 

A  detailed  hydrographical  survey  of  the  harbors  of  Ponce  and 
Guanica. 

The  rebuilding  of  the  fine  masonry  bridges  destroyed  by  the 
Spaniards  on  the  military  road  which  crosses  the  island. 

The  building  of  a  dock  and  commissary  storehouses. 

The  setting  up  of  an  ice  plant  and  refrigerating  plan^for  the 
general  hospital  at  Ponce  and  the  construction  of  buildings  for 
this  purpose. 

The  building  of  a  concreted  high-level  reservoir  fcr  the  hospital, 
and  the  completion  of  the  water-supply  system,  including  setting 
up  the  pumps,  laying  the  pipes,  etc. 

The  partial  constructinn  of  Fort  Capron  on  the  heights  over- 
looking the  entrance  to  Guanica  harbor,  and  the  building  of  a  road 
up  the  side  of  the  mountain  leading  to  the  fort. 

The  laying  out  of  the  first  national  cemetery  in  Porto  Rico,  and 
many  other  minor  works  "too  numerous  to  mention." 

We  sailed  from  Ponce  homeward  bound  on  November  iSth.  and 
reached  New  York  on  the  24th.  We  went  lo  Porto  Rico  with  48 
officers  and  1,097  men.  We  returned  with  47  officers  and  857  men. 
We  left  one  officer  and  6r  men  in  the  hospitals  at  Ponce  and 
Guanica;  many  men  had  previously  been  discharged  or  sent  home 
on  sick  furlough,  and  many  of  the  latter  reported  for  duty  upon  our 
arrival. 

The  saddest  feature  of  our  experience  has  been  the  loss  by  death 
of  one  officer  and  13  men,  who  gave  their  lives  for  their  country  as 
surely  as  did  those  who  fell  at  San  Juan  hill  and  El  Caney. 

"Can  storied  urn  or  animated  bust 
Back  to  its  mansion  call  the  fleeting  breath? 

Can  honor's  voice  provoke  the  silent  dust. 
Or  flattery  soothe  the  dull,  cold  ear  of  death?" 


the  "attack  of  fortified  places."  Searchlights  would  have  pre- 
vented sorties,  and  electric  motors  would  liavc  played  no  small 
part  in  the  trenches.  Hospitals  would  have  been  liKlilud  by 
electricity  and  cooled  by  fan  motors.  Th<j  wounded  on  the 
hattlc-field  would  have  been  found  at  night  by  the  aid  oF  searcJi- 
lights.  and  the  surgeons  would  have  operated  in  field  liospiuls 
by  the  aid  of  theclectric  light. 

The  whole  modern  development  of  electricity  has  taken  place 
since  the  last  great  war,  tliat  between  the  Turks  and  Russians 
in  187H. 

In  other  branches  of  engineering  great  progreRS  hii  been 
made.  Modern  high  explosives  are  more  powerful,  easier  and 
safer  to  liandle.  ana  therefore  more  useful  for  many  purposes. 
The  development  in  the  use  of  nickel  steel,  llarveyi/ed  plates, 
and  other  forms  of  defensive  armor  for  battle  ships  would  have 
been  a[>plied  to  modern  sap  rollers  and  trench  defcnceK,  and 
it  is  almost  certain  that  the  siege  of  Havana,  under  the  condi- 
tions now  existing,  would  have  gone  down  to  history  as  marking 
a  new  era  in  the  art  of  war,  a  change  from  the  old  conditions 
brought  about  mainly  by  the  engineers.  But  it  was  not  to  be  so. 
Cervera  did  not  wait.  He  made  his  sally,  was  destroyed,  Toral 
surrendered  and  the  war  was  over. 

We  liave  had  our  experience,  which  I  hope  will  not  ba  without 
value  to  eacli  and  all  of  us,  and  which  I  believe  has  taught  some 
useful  lessons.  It  is  my  deliberate  judgtnent  that  engineers,  in- 
cluding tradesmen,  will  make  better  soldiers  th.TU  any  otiier  class 
of  men.  and  by  soldiers  I  mean  all  that  the  word  implies— men 
trained  in  drill  and  marksmanship. able  to  care  for  themselves 
in  the  field,  and  to  make  long  marches  and  to  meet  the  enemy  un- 
d/;r  all  conditions,  either  offensively  or  defensively.  The  very 
nature  of  the  training  and  daily  lives  of  carpenters,  blacksmiths, 
plumbers,  lumbermen,  railroad  men,  steam  engineers,  elec- 
tricians, masons,  etc.,  is  a  preparation  forthe  life  of  the  soldier. 
Moreover,  we  found  that  many  of  these  men  who  had  no  intention 
of  volunteering  in  the  ordinary  state  regiments  hastened  to  join  ' 
an  engineer  regiment  raised  by  the  United  States  under  a  special 
act  of  Congress.  This  is  another  important  fact  which  should  not 
be  forgotten. 

I  see  in  the  papers  that  In  the  proposed  increase  of  the  army  lo 
100,000  men,  provision  is  made  for  two  engineer  regiments.  An 
army  corps  consists  of  three  divisions,  each  division  three 
brigades,  each  brigade  three  regiments,  inakiog  27  regiments  to 
each  corps.  One  of  these  regiments  should  be  composed  of  engi- 
neers, or  in  other  words,  we  should  have  at  least  four  regiments 
of  engineers  instead  of  two  with  an  army  of  100,000  men.  If 
Congress  can  be  brought  to  see  this  necessity  it  will  be  of  benefit 
to  our  country  in  the  future. 

And  now,  comrades,  as  to  the  future.  Unless  we  form  some 
association  to  perpetuate  the  memory  of  this  regiment,  it  is  doubt- 
ful if  we  ever  come  together  again  as  we  are  to-night.  The 
thought  is  a  sad  one,  I  doubt  if  there  is  any  comradesliip  so  last- 
ing, so  close,  so  bindirg  as  the  comradeship  of  the  tented  field. 
It  is  sad  to  see  this  broken  np.  The  regiment  has  practically 
disbanded  now.  and  a  few  days  more  will  see  all  the  officers  scat- 
tered to  their  homes.  You  have  all  stood  loyally  and  obediently 
by  me  as  your  superior  officer;  your  services  have  been  ex- 
ceptionally able,  conscientious  and  efficient.  I  have  tried  to  do 
my  duty  by  you  and  by  the  regiment.  And  now  I  wish  you  all 
good-by  and  Godspeed  in  whateverwalks  of  civil  life  fate  may 
lead  your  steps. 

Following  Colonel  Griffin,  C.  G.  Sawtelle  re- 
sponded to  the  toast,  "The  President."  "The  Army" 
was  represented  by  General  W.  F.  Randolph,  who 
made  an  eloquent  address  on  the  work  of  the  sol- 
diers in  the  war,  and  complimented  the  volunteer 
engineers.  General  A.  S.  Webb  spoke  of  "The  Vet- 
erans of  the  War."  "The  Volunteers  in  the  War" 
was  responded  to  by  Lieutenant  W.  M.  Crnikshank, 
who  was  the  officer  who  mustered  in  the  engineers. 
C.  A.  Coffin  spoke  on  "The  Nation's  Patriotic 
Women." 

It  is  probable  that,  acting  on  Colonel  Griffin's 
suggestion,  there  will  be  a  permanent  organization 
formed  of  the  officers  of  the  regiment  and  that  the 
dinner  will  be  repeated  next  year. 


Electricity  for  Lighthouses. 

It  is  announced  at  Marquette,  Mich.,  that  experi- 
ments will  be  conducted  by  the  government  at  that 
point  in  the  use  of  electricity  in  lighthouses.  A  sub- 
marine cable  has  been  shipped  to  the  local  electric- 
light  and  power  company,  and  it  will  be  laid  to  the 
lighthouse  on  the  extreme  end  of  the  breakwater  in 
the  lower  harbor.  The  lantern  in  the  lighthouse 
will  be  fitted  with  a  concentrated-filament  stereop- 
ticon  incandescent  light  of  50  candle  power,  five 
times  the  candle  power  of  the  kerosene  light  which 
iy  now  in  use.  But  the  increase  in  brilliancy  is  a 
secondary  object.  In  the  spring  and  fall  gales 
waves  frequently  sweep  the  breakwater  from  end 
to  end;  and  it  is  a  matter  of  much  peril  for  a 
man  to  traverse  3,000  feet  of  breakwater  in  order 
to  light  the  lamp.  With  an  electric  light  in  the  lan- 
tern the  current  can  be  turned  on  from  the  shore, 
and  no  matter  how  fierce  the  storm  there  need  never 
be  a  fear  but  that  the  lamp  will  be  found  burning 
brightly.  The  first  1,000  feet  of  the  breakwater  is 
capped  with  a  concrete  superstructure  which  has  a 
tunnel  running  through  it.  That  far  the  cable  will 
pass  through  the  tunnel  and  be  thoroughly  imbedded 
in  cement.  For  the  remaining  2,000  feet,  which  is 
not  capped  by  a  superstructure,  the  cable  will  pass 
over  the  top  of  the  breakwater,  being  held  in  its 
place  by  cleats.  It  is  this  part  of  the  course  which 
necessitates  the  use  of  a  submarine  cable,  because 
heavy  seas  constantly  break  over  it  in  storms. 


While  Gray's  ever-living  words  are  sadly  true. 


we  shall  always 
bear  in  affectionate  meniory  the  names  of  our  comrades  who 
sealed  their  love  of  country  with  that  supreme  sacrifice  of  life. 

Such,  in  brief,  is  the  history  of  this  regiment.  Had  Toral  held 
out  at  Santiago  for  a  few  days  more,  had  Cervera  delayed  his 
dash  for  liberty,  the  story  might  have  been  very  different.  It  is  at 
least  possible  that  under  such  changed  conditions  the  war  would 
even  yet  be  in  progress,  and  that  the  final  act  would  be  the  siege 
of  Havana.  However  necessary  it  may  have  been  to  prove  the 
value  of  engineer  troops  under  the  ordinary  conditions  of  modern 
warfare,  every  military  man  would  have  recognized  the  neces- 
sity and  value  of  engineers  in  siege  operations.  The  opportunity 
would  have  been  offered  us  to  introduce  modern  engineering 
methods  and  to  change  in  many  ways  the  traditional  methods  for   . 


Electric    Works    in    Lourenco    Marquez 
and  Natal, 

In  his  annual  report  to  the  State  Department  Con- 
sul Hollis  of  Lourengo  Marquez.  speaking  of  the 
prospects  for  improvement  in  trade  in  the  colony, 
says  that  there  is  a  disposition  on  the  part  of  finan- 
ciers of  the  Transvaal  to  invest  money  there.  Al- 
ready $250,000  has  been  spent  by  an  electric  company 
in  the  completion  of  an  electric-light  station,  which 
is  described  by  Mr.  HoUis  as  the  best  equipped  in 
South  Africa.     He  continues: 

■'The  buildings  have  all  been  built  of  hollow 
French  brick,  with  iron  beams  and  girders.  Three 
large  engines  and  six  dynamos  have  been  installed. 
All  the  boilers,  machinery  and  fittings  have  been 
supplied  by  the  Fives-Lilies  company  of  Rhone, 
France.  Upon  the  iron  posts  that  have  been  planted 
along  the  streets  I  have,  however,  seen  the  marks 
of  an  English  firm.  This  company  has  a  concession 
for  50  years  to  supply  electricity  for  light  and  power, 
and  also  for  the  sale  of  electric  lamps  and  fittings. 


The  company  has  already  contracted  with  ihc  mu- 
nicipal chamber  to  maintain  600  16  candle  power  in- 
candescent   street    lamps    at    an    annual    charge    of 

"Ihe  government  here,  some  time  ago,  gave  a 
Belgian  syndicate  a  concession  of  50  years  to  build 
and  operate  an  electric  street  railway.  On  October 
5th  the  Belgian  consul,  who  represents  the  holders 
of  the  concession,  submitted  the  plans  for  the  rail- 
way to  the  municipal  chamber,  where  they  were 
approved  and  passed  the  same  day.  By  the  terms 
of  the  concession,  work  on  the  line  must  begin 
within  nine  months  from  October  5,  1898,  and  in 
nine  months  more  the  line  must  be  completed  and 
open  for  traffic.  The  plans  provide  for  about  four 
miles  of  overhead  street  railway.  In  about  a  month 
an  engineer  will  arrive  from  Belgium  to  make  the 
preliminary  surveys. 

"Although  Durban,  Natal,  is  out  of  my  consular 
jurisdiction,  I  do  not  think  that  it  will  be  out  oi 
place  for  me  lo  mention  here  that  the  Durban  Town 
Council  is  about  to  appoint  a  commission  of  two  en- 
gineers to  investigate  and  report  upon  the  electric 
street-railway  systems  of  America  and  Europe,  in 
order  that  they  may  intelligently  decide  upon  the  best 
system  to  be  installed  in  Durban." 

Both  of  these  points  are  important  cable  stations 
on  the  eastern  coast  of  South  Africa.  Lourengo  Mar- 
quez (Delagoa  Bay)  is  intermediate  Durban  (Natalj 
and  Mozambique,  the  latter  being  975  nautical  miles 
north  and  the  former  345  nautical  miles  south  of 
Lourengo  Marquez. 


Electrical  Machinery  in  Japan. 

Japan  has  made  great  progress  since  1S53,  when 
Commodore  Perry  opened  up  favorable  trade  re- 
lations on  behalf  of  the  United  States.  The  com- 
merce of  the  country  has  largely  increased  of  late 
years,  the  total  imports  in  1897  amounting  to  $85,837,- 
237,  of  which  $13,515,268  came  from  the  United 
States.  For  the  same  period  the  exports  amounted 
to  $81,567,487.  of  which  the  United  States  look 
$26,218,202.  The  growth  and  transformation  of 
Japan's  in|dustries  necessitate  the  extensive  use 
of  foreign  machinery,  supplies  and  material,  and 
a  large  share  of  this  trade  is  already  in  the  hands 
of  American  manufacturers.  During  the  first  six 
months  of  1898  the  total  value  of  machinery  and 
engines  (not  including  locomotives)  imported  from 
all  countries  amounted  to  $2,038,484. 

The   imports  of  dynamo-electric  machinery   into 
Japan  have  steadily  and  considerably  increased,  as 
will  be  seen  by  examining  the  following  statistics: 
1895.  1896.  1S97. 

United  States S  34.913  Si39-757  £342.524 

Great  Britain 86,853  123.874  92,531 

Germany 20,585  76,078  53.429 

Belgium 532  12,424 

Canada 9,048 

France 12,103  449  5-572 

Switzerland 1,052  4            

Other  countries 173  710 

Total .S155-506  S340.867  5546,242 

From  these  figures  it  will  be  seen  that  the  United 
States  has  already  gained  a  considerable  lead  in 
this  trade.  German  manufacturers  are  very  active 
and  exert  themselves  to  the  utmost  to  increase  their 
exports  to  the  Far  East;  different  German  makers 
of  electric  machinery  have  established  agencies  in 
Japan,  and  everything  is  being  done  to  secure  a 
larger  share  of  the  increasing  trade.  There  are 
tremendous  possibilities  in  the  line  of  electrical  ma- 
chinery and  appliances  In  Japan.  Several  lines  of 
electric  roads  are  under  consideration.  Two  power- 
ful companies  (one  with  a  capital  of  $2,500,000)  have 
been  organi;<ed  in  Tokyo,  and  many  new  electric 
plants  are  projected. 

There  are  no  drawbacks  to  American  trade  in 
Japan  and  many  reasons  why  the  United  States 
should  enjoy  decided  advantages.  One  reason  is 
that  the  Japanese  people  look  upon  America  as  a 
friendly  power  which  first  started  them  upon  the 
road  of  modern  progress.  Another  reason  is  the 
superiority  of  American  goods  and  manufactures. 
Still  another  reason  is  that  the  United  States  Is 
Japan's  best  customer  so  far  as  her  exports  go. 
With  freights  reasonably  low  and  direct  communica- 
tion with  Japanese  ports  (a  fleet  of  new  boats 
began  a  direct  service  between  New  York  and  Japan 
in  the  spring  of  1S98)  our  trade  should  largely  ex- 
pand. 

Under   the   new    treaty   with   Japan,    which   goes 
into  effect  on  January   i,    1S99,   the   duty  on   elec- 
trical machinery  will  be  10  per  cent,  ad  valorem. 
H.  L.  G. 

Western  Meetings  of  the  American  In- 
stitute of  Electrical    Engineers. 

Mr.  R.  H.  Pierce  has  been  appointed  local  hon- 
orary secretary  of  the  American  Institute  of  Elec- 
trical Engineers  at  Chicago,  succeeding  Professor 
W.  M.  Sline.  removed  to  Swarthmore.  Pa.  A  move- 
ment Is  now  on  foot  to  revive  the  interest  of  the 
members  living  in  and  near  Chicago  in  the  we.'^tern 
meetings  of  the  Institute.  These  meetings  were 
formerly  held  in  the  Armour  Institute,  but  it  is  now 
proposed  to  arrange  for  a  more  central,  downtown 
location.  If  the  Chicago  members  evince  sufficient 
interest  In  the  project.  Mr.  Pierce  is  willing  to 
give  his  time  freelv  to  re-establish  the  meetings 
and  make  them  technically  profitable  and  sociably 
enioyable.  If  he  secures  the  co-operation  of  the 
other  local  members,  the  first  meeting  for  the  sea- 
son will  probably  be  held  within  two  weeks. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    the    Western    Elec- 
trician j 

The  linemen  of  the  Mutual  Telephone  company 
at  Des  Moines.  I-a.,  struck  on  account  of  a  non- 
union man  being  employed.  The  company  decided 
to  let  the  disturbing  element  out,  but  the  strikers 
then  demanded  that  all  who  went  out  be  re-employed. 
The  management  refused  to  accede  to  this,  and 
sought  new  linemen  in  Chicago. 

The  Cenfal  Telephone  company  expects  to  have 
its  new  exchange  at  Manson,  la.,  completed  by 
January  1st. 

The  Henry  County  Telephone  company  is  bui'.d- 
ing  a  line  from  New  London,  la.,  to  i^owell. 

Selma,  la.,  will  soon  have  telephone  connection 
with  other  towns  in   the  county. 

Negotiations  are  pending  between  the  Spencer 
Telephone  company  and  the  Citizens'  Telephone 
company  at  Spencer,  la.,  to  sell  one  plant  or  com- 
bine and  operate  but  one  system. 

The  new  town  of  Titonka,  la.,  now  has  te'.ephrn^ 
connection. 

The  Iowa  Telephone  company  has  completed  an 
arrangement  ^\■ith  the  Western  Electric  Telephone 
company  of  Britt,  la.,  to  lease  its  toll  lines  and  to 
make  traffic  agreements. 

The  new  exchange  at  Fort  Dodge,  la.,  of  the 
Fort  Dodge  Telephone  company  is  rapidly  approach- 
ing completion. 

The  Clearfield  and  Mount  Ayr  Telephone  com- 
pany is  constructing  a  line  in  the  vicinity  of  Afton, 
Iowa. 

The  Standard  Telephone  company's  lines  will  soon 
enter  Elkader,  la. 

Dr.  G.  W.  Greaves  has  bought  the  interest  of 
L.  J.  O'Mera  in  the  Spencer  Telephone  company 
of  Spencer,  la.,  and  is  now  the  sole  owner. 

The  Citizens'  Telephone  company's  exchange  at 
Mankato,   Minn.,  will  soon  be  ready  for  use. 

A  telephone  exchange  is  proposed  at  Mondovi. 
Wis. 

The  Reddin  faction  has  finally  secured  control  of 
the  Spokane  and  British  Columbia  Telephone  com- 
pany at  Meyers  Falls,  Wash.  It  was  done  by  se- 
curing the  story  o^'er  the  exchange,  and  placing  in- 
struments in  position  and  then  cutting  out  the  office 
underneath.  The  outwitted  faction  then  left  to  be- 
gin new  proceedings,  leaving  a  man  in  charge.  The 
company  was  behind  in  his  salary,  and  the  new  fac- 
tion soon  induced  him  to  accept  paj'ment  and  turn 
over  possession,  which  was  done.  The  old  faction 
now  demands  a  receiver. 

The  Dakota  Central  Telephone  company  has  been 
granted  admission  to  Mitchell,  S.  D..  by  the  council 
committee,  and  the  matter  of  a  $25  revenue  will  be 
settled  later. 

The  Inland  Telephone  and  Telegraph  company 
proposes  to  extend  its  wires  in  the  spring  to  Wa  er- 
ville.  Wenatchee  and  intermediate  points,  also  to 
Titzville.  Wash. 

The  Standard  Telephone-company  will  lay  a  cable 
on  the  bottom  of  the  Mississippi  River  to  en^er 
La  Crosse,  Wis.,  from   Minnesota. 

The  telephone  line  between  Missoula,  Mont.,  and 
Wallace,  Idaho,  will  be  completed  about  December 

20th. 

The  Northwestern  Telephone  Exchange  company 
is  building  a  line  between  Rochester,  Minn.,  and 
Red  Wing,  Minn. 

A  telephone  line  is  to  be  built  from  West  Union, 
la.,   to   Prairie   du   Chien,   Wis. 

The  Minnesota  Central  Telephone  company  has 
completed  its  lines  to  Pine  City,  Minn. 

A  new  switchboard  has  been  put  in  at  Wheaton, 
Minn. 

The  Northwestern  Telephone  Exchange  company 
has  consolidated  its  local  and  long-distance  offices 
at  Le  Roy.  Minn. 

J.  B.  Gilfillan  objected  to  the  Mississippi  Valley 
Telephone  company  setting  poles  in  front  of  h'S 
residence  in  Minneapolis,  and.  aided  by  neighbors, 
forcibly  prevented  the  workmen  from  proceeding. 
He  did  not  want  his  shade  trees  ruined. 

The  Chequamagon  Telephone  company  promises 
to  have  its  exchange  at  Ashland.  Wis.,  in  operation 
in  60  days. 

Morgan  Brooks  of  Minneapolis  has  sold  his  in- 
terest in  the  telephone  system  at  Northfield,  Minn., 
to  his  partner,  C.   E.  Church. 

The  Northwestern  Telephone  Exchange  company 
has  removed  its  office  in  Worthington.  Minn.,  to  the 
office  of  the  local  company. 

Fisher,  Minn.,  now  has  long-distance  telephone 
connection. 

The  Standard  Telephone  company  joins  the  Rush- 
:?rd  Telephone  company's  system  at  Hokah.  Minn. 

The  Fergus  Telephone  company  of  Fergus  Falls. 
Minn.,  proposes  to  construct  a  line  to  Wadena,  Minn. 

The  Duluth  Telephone  company  has  made  a  lower 
rate  for  a  two-party  line  for  residences.  It  is  now 
$S^  per  year,  including  a  long-distance  instrument. 

A  telephone  line  is  oroposed  from  Bemidji,  Minn.. 
to  Brainerd.  via  Walker.  Minn. 

A  telephone  exchange  may  be  established  at  Ho- 
kah,  Minn. 

S.  S.  Lichty  of  Waterloo.  la.,  contemplates  form- 
ing a  company  at  Clarksville.  la.,  and  establishing 
ai;  exchange  there.  It  may  be  extended  into  a 
toll  system. 

A.  telephone  line  is  contemplated  from  Ottumwa, 


la.,  to  Albia.  via  Avery  and  Frederic.     It  will  con- 
nect with  the  Albia  line  for  Des  Moines. 

The  Iowa  Telephone  company  has  recently  made 
connection  with  59  new  stations  in  the  state,  making 
a  total  of  673  in  all. 


Independent    Telephone   Company    for 
Boston. 

[From  the  Boston  Correspondent  of  the  Western  Electiician.] 
A  certificate  of  organization  from  the  Massa- 
chusells  Telephone  and  Telegraph  company  has  been 
hied  at  Boston.  Zephaniah  S.  Holbrook  of  Cam- 
bridge was  named  as  president  and  Frederick  A. 
Spear  of  Lowell  as  treasurer.  Capital  stock  was 
given  as  $10,000;  par  value  of  shares.  $foo.  Back 
cf  the  promoters  are  a  number  of  influential  citizens, 
and  more  capital  is  said  to  be  promised  when  needed. 
Ihis  company  has  petitioned  the  Boston  Board  of 
Aldermen  for  the  right  to  construct  and  maintain 
Its  system  in  the  city  of  Boston.  Theirs  is  an  un- 
derground system,  and  they  quote  as  their  maxi- 
mum rental  of  instruments  for  business  and  resi- 
dence use  only  $6  monthly,  against  $15  charged  bv 
the  Bell  company.  The  petitioners  ask  for  the  privi- 
lege of  laying  conduits  in  a  number  of  specified 
streets,  and  their  application  has  been  reported  fa- 
vorably to  the  board  by  the  committee  on  public 
improvements.  Considerable  discussion  was  evoked 
by  the  project  at  the  last  meeting  of  the  aldermen. 
and  a  public  hearing  has  been  given  before  the  com- 
n.ittee  on  public  improvements.  An  important 
amendment  was  offered  to  the  effect  that  the  petition 
be  granted  only  on  condition  that  the  company  fur- 
nish service  free  to  the  city  of  Boston  and  bind  itself 
not  to  sell  out  the  franchise.  This  was  referred  to 
the  committee  with  the  original  proposition.  The 
city  of  Boston  is  now  paying  out  about  $30,000  an- 
niTally  for  telephone  tolls. 


Proposed    Arrangement    Between    Bell 
and   Independent  Companies. 

A  conference  between  the  officers  of  the  Iowa 
and  Nebraska  divisions  of  the  American  Bell  Tele- 
phone company  and  two  independent  toll  lines  op- 
erating in  Iowa,  Minnesota  and  North  Dakota  was 
held  in  Des  Moines  recently  for  the  purpose  of 
arranging  for  the  joint  use  of  Bell  and  independent 
wires  and  joint  rates.  The  following-named  gen- 
tlemen attended  the   conference: 

C.  E.  Yost  of  Omaha,  president  of  the  Bell  system  in  Iowa  and 
Nebraska,  operating  under  the  names  of  Iowa  Telephone  com- 
pany and  Nebraska  Telephone  company. 

The  vice-president  of  the  Nebraska  company,  Mr.  Morseman, 
from  Omaha. 

George  E.  ^[cFarland  of  Des  Moines.  General  superintendent 
of  the  Iowa  Telephone  company. 

Senator  A.  B.  Fimk  of  Spirit  Lake,  president,  and  W.  \V. 
Prichard  of  Spirit  Lake,  manager,  of  the  Iowa  and  Nebraska 
Telephone  company,  an  independent  line,  which  has  headquar- 
ters at  Spirit  Lake  and  operates  five  exchanges  and  500  miles  of 
toll  line  in  Iowa  and  Nebraska. 

Thomas  A.  Way  of  Britt,  manager  of  the  Western  Electric,  an 
independent  toll  line  of  1, 2oomiles  of  wire  in  Iowa,  Minnesota 
and  South  Dakota. 

The  conference  is  the  first  of  the  kind  ever  entered 
into  in  Iowa  by  the  Bell  Telephone  company.  The 
first  action  of  this  kind  was  taken  by  the  Bell  com- 
pany within  the  last  few  months,  when  it  made  joint 
arrangements  with  a  Minnesota  independent  line. 
This  change  of  policy  has  created  the  impression 
that  the  Bell  company  is  starting  to  absorb  the 
independent  lines.  "Does  it  mean  absorption  of  the 
independent  lines?"  was  asked  of  Senator  Funk. 
"No."  he  replied;  "it  means  a  broadening  policy  on 
the  part  of  the   Bell  management.'' 


Damages  Claimed  by  Lineman. 

A  damage  suit  against  the  Missouri  and  Kansas 
Telephone  company  has  been  filed  at  St.  Joseph. 
Mo.,  by  J.  G.  Parkinson  and  C.  H.  Harris,  attorneys 
for  Thomas  Roberts,  the  plaintiff.  The  suit  is  for 
$ri,oco,  and  it  is  claimed  that  Roberts,  who  was 
employed  by  the  company  as  a  lineman  last  Sep- 
tember, was  ordered  to  climb  to  the  top  of  a  pole  to 
do  some  work  there.  The  cross-arm  proved  rotten, 
and  while  Roberts  was  standing  upon  it  the  support 
gave  way  and  he  was  thrown  to  the  ground,  a  dis- 
tance of  20  feet.  His  left  leg  was  broken  at  the 
ankle,  and  it  is  claimed  that  he  was  made  a  cripple 
for  life. 

One  of  the  allegations  in  the  petition  is  that  the 
emoloyes  of  the  company  undei  whose  direction 
Roberts  was  working  at  the  time  knew  the  cross- 
arm  was  rotten,  or  could  have  known  it  by  the  ex- 
ercise of  due  diligence. 


Missouri  Independent  Telephone 
Companies   Organize. 

The  Telephone  exchange  proprietors  have  organ- 
ized the  Missouri  Independent  Telephone  associa- 
tion. Thirty  exchanges  were  represented  at  the  first 
meeting.  J.  A.  Hudson  of  Colimibia  was  chosen 
temporary  chairman  and  E.  \V.  Henry  of  Glasgow 
was  made  temporary  secrelar^^  A  committee,  con- 
sisting of  the  chairman  and  secretary  and  Theodor? 
Gary  of  Macon.  F.  D.  Graham  of  Mexico  and  D.  F. 
Vincent  of  Slater,  was  oppointed  to  report  a  form 
of  constitution  and  by-laws  at  the  next  meeting,  to 
be  held  in  St.  Louis  December  27th. 


The  Telephone  in  England. 

An  interesting  article  upon  the  present  condition 
oi  the  telephone  in  England,  by  Robert  Donald,  has 
attracted  a   good  deal   of   discussion.     It   was   pro- 
voked by  the  report  of  the  investigating  committee, 
the  chief  object  of  which,  according  to  Mr.  Donald] 
was  to  knock  holes  in  the  existing  monopoly  of  the 
National    Telephone   company     by     isolated   attacks 
from  municipal  corporations.     It  sought  to  counter- 
act some  of  the  wrongs  which  have  been  committed 
and   to   avert   greater   dangers   which   threaten    the 
state.     The  report  recommends  that,  under  certain 
conditions,   municipalities  should  be  empowered  to 
establish   competitive   telephone  services,   but,   it  is 
remarked,  the  remedy  is  altogether  inadequate    and 
comes   too  late,   although  it  seems  to   be  the  only 
practical   course  open.     Mr.   Donald  considers  that 
the  whole  action  of  the  Postoffice  on  telephones  is 
a  record  of  sins  of  omission  and  commission      At 
hrst  It  despised  the  telephone,  and  allowed  private 
enterprise   to   have   its   own   way.     Caution,    in   the 
early   days   of   experiment,    was   reasonable.     When 
the  telephone  showed  that  it  had  come  from  America 
to  stay,  and  looked  like  serious  business,  the  Post- 
office  discovered  that  the  telephone  and  the  telegraph 
were  one  and  the  same  thing.     The  courts  held  that 
the  department  had   a   monopoly   in   all   such   com- 
munications, but  this  discovery  was  not  carried  to 
its  logical  conclusion.     The  Postoffice  did  not  itself 
take  up  the  telephonic  business,  but  favored  a  policy 
of  free  trade,  and  in   1880  began  granting  licenses 
with   reckless   liberality.     After   giving   a    good  his- 
tory of  the   subsequent  movements   which  resulted 
in  the  National  Telephone  company  obtaining  prac- 
tically a  monopoly,    Mr.    Donald   criticises   the   ac- 
tions of  Sir  James  Fergusson  and  others  concerned. 
Coming  to  the  question  of  the  solution  of  the  pres- 
ent difficulties,   Mr.   Donald  says  the  recommenda- 
tions of  the  select  committee  do  not  adequately  meet 
the  situation.     They  ar6  palliatives  which  may  only 
be  partially  successful  in  a  limited  number  of  towns. 
The  case  in  favor  of  municipal  telephones  is  com- 
plete,  but  the  period  during  which  the  towns  can 
keep  the  service  is  too  short.     It  is  true  that  the  cost 
of  installation  has  greatly  decreased  in  recent  years, 
and  that  the  mechanical  switchboard  offers  great  ad- 
vantages in  small  areas,  although  not  yet  a  certainty; 
but  the  pressing  demand  is  for  cheapness  and  effi- 
ciency at  once,  not  10  years  hence.     Unless  it  were 
agreed,  when  licenses  are  issued  to  local  authorities, 
that  the  Postoffice  would,  in  191 1,  acquire  the  mu- 
nicipal   services   at   their   then    value,    it   is   doubtful 
whether   nianj-  towns   would   face  the   financial   re- 
sponsibilities.    The  Postoffice  is  not  under  any  obli- 
gation to  buy  any  sj-stem  in  191 1,  and  if  it  were  to 
acquire  municipal  undertakings  where  they  existed, 
it  would  have  to  buy  up  the  company  elsewhere  on 
the  same  terms.     Mr.   Donald  does  not  think  that, 
with  the  difficulties  which  exist,  there  will  be  a  rush 
of  towns  to  Parliament  next  session  for  telephone 
powers.     Some    important    centers     of    population, 
such  as  Liverpool  and  Nottingham,  are  apparently 
quite   satisfied    with    the    company.     Glasgow   and 
about  20  other  towns  which  have  advocated  this  new 
development  in   muncipal  industry  will   presumably 
at  once  get  to  business.     The  corporations  of  these 
towns  would  have  to  face  the  formidable  opposition 
of  the  telephone  company,  and,  to  judge  from  the 
past,  the  hostility  of  the  Postoffice.     The  local  au- 
thorities will  not  be  able  to  compete  on  equal  terms 
with  the  company.     It  is  in  possession,  and  entirely 
free  from  restrictions.     It  can  charge  what  it  likes, 
give  preferences,  or,  in  order  to  kill  opposition,  give 
a  service  for  nothing,  as  one  of  the  concerns  it  ab- 
sorbed  did   in   Plymouth  to   destroy  the   Postoffice 
service  in  that  town.     Again,  were  the  corporations 
to  provide  an  excellent  service  in  their  own  areas, 
there  ts  no  danger  that  a  subscriber,  to  obtain  full 
facilities  of  communication,  would  have  to  join  the 
company's   system.     The   company   has   a    powerful 
means   of  protection   in   the  large   areas  which   the 
Postoffice  very  considerately  provided  for  it. 

Mr.  Donald  insists  that  municipal  telephones  can 
only  he  successful  if  licenses  are  granted  for  the 
same  period  as  the  company's — 20  years — a  course 
which  the  committee  admits  is  equitable,  or  if  there 
is  a  certainty  that  the  Postoffice  will  purchase  the 
municipal  plant  in  jgii.  As  far  as  the  proposals  go, 
it  will  be  difficult  to  establish  a  municipal  service, 
but  easy  to  strangle  it  either  by  the  company  or  the 
Postoffice.  New  competition  will  have  to  come 
chiefly  from  the  Postoffice.  which  in  future  must 
act  less  as  the  agent  of  the  National  Telephone  com- 
pany and  more  as  the  guardian  of  public  interests. 
After  what  has  happened  no  one  has  much  confi- 
dence in  the  Postoffice  as  a  competitor.  The  select 
committee  has  none.  and.  in  concluding  its  report, 
it  says  that  "in  thus  recommending  a  Postoffice 
service  [it]  assumes  that  it  will  constitute  a  real 
and  active  competition,  and  that  concessions  to  the 
company  not  required  bv  the  agreement  will  cease. 
Such  a  competition  should,  in  its  opinion,  be  carried 
on  by  a  distinct  and  separate  branch  pf  the  depart- 
ment, and  in  future  be  conducted  under  stric  ly  busi- 
nesslike conditions,  and  by  a  staff  specially  qualified 
for  such  a  duty."  Unless  this  change  is  made  the 
new  policy  proposed  cannot  be  successful. 
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Telephone  Controversy  in  Washington. 

[From  the   WashinRton  correspondent  of  ilie   Western  Jileciri - 
cian.J 

Criminal  proceedings  have  been  instilulcd,  it  is 
reported,  and  an  indiclmcnt  against  Samuel  M. 
Bryan,  president  oi  the  Chesapeake  and  Potomac 
Telephone  company,  is  now  being;  prepared  by  tiic 
district  attorney.  It  is  expected  that  a  true  bill  wid 
i)e  returned  against  him  by  the  grand  jury  within  a 
short  time.  The  charge  against  Mr.  Bryan  is  a 
misdemeanor,  in  collecting,  receiving  and  charging 
for  telephone  service  more  than  the  rate  fixed  by 
law.  VVliile  the  act  regulating  the  telephone  rates 
in  the  District  of  Columbia,  and  fixing  the  maximum 
at  $50  per  year,  does  not  provide  for  any  penalty  in 
case  of  violation,  it  is  held  by  the  government  that 
such  an  offense  is  punishable  under  the  general  law 
for  the  commission  of  a  misdemeanor,  in  violating  a 
statute  enacted  by  Congress.  The  matter  was  pre- 
sented to  the  grand  jury  some  weeks  ago,  but  Mr. 
Bryan  was  absent  from  the  city  at  the  time,  and, 
owing  to  press  of  business  in  the  district  attorney's 
office,  the  indictment  was  not  drawn. 


Telephones  in  Farming  Sections. 

Farmers  throughout  tlic  Empire  Slate  appreciate 
the  advantages  of  telephone  service.  Those  of  the 
town  of  Niles,  N.  Y.,  are  extending  their  co-operative 
ttlephone  lines  into  the  adjoining  towns  of  Owasco 
and  Moravia,  and  it  is  only  a  question  of  time  when 
the  lines  will  extend  into  all  the  towns  of  the  county, 
south  of  Auburn.  Each  farmer  puts  in  his  own 
instruments  and  puts  up  the  poles  and  wires  on  his 
own  land;  the  next  farmer,  if  he  wants  the  service, 
carries  the  wires  along  to  his  house,  and  passes 
them  along  to  the  next  man.  Should  his  neighbor 
not  care  to  go  to  the  trouble  and  expense  of  putting 
in  the  service,  the  wires  are  led  to  the  highway  and 
the  poles  are  set  at  the  side  of  the  road  by  the  farmer 
be3'ond  who  wishes  the  service.  Nearly  e\'ery 
farmer  in  the  town  of  Niles  has  put  in  a  telephone, 
and  the  service  is  found  so  useful  that  the  idea  is 
rapidly  spreading.  It  is  expected  that  within  a  few 
years  more  these  private  wires  will  extend  into  the 
city  of  Auburn.  Then  the  townspeople  and  those 
living  along  the  quiet  highways  can  communicate 
with  each  other  at  leisure. 


Cheaper  Service  for  New  York. 

"Lower  prices  for  telephone  service.  One  thou- 
sand messages  for  $50,"  is  the  motto  of  the  Mer- 
chants and  Manufacturers'  Board  of  Trade,  which 
has  established  quarters  at  the  Hoffman  House. 
The  association  represents  the  best  business  circles 
in  New  York.  William  Russell,  the  assistant  secre- 
tary of  the  asociation.  said:  "It  was  the  intention 
of  our  association  to  have  the  purpose  of  their  or- 
ganization made  a  plank  in  the  Republican  platform. 
We  sent  a  committee  to  Saratoga,  and  the  members 
saw  Senator  Piatt  and  Lieutenant-governor  Wood- 
ruff. Senator  Piatt  expressed  himself  as  heartily 
in  favor  of  the  movement,  but  opposed  its  incor- 
poration in  the  platform,  because  there  was  a  ques- 
tion as  to  the  advisability  of  making  it  a  party  mea- 
ure — especially  in  view  of  the  fact  that  the  New  York 
Telephone  company  annually  subscribed  $25,000  to 
the  Republican  organization.  Still.  Mr.  Piatt  said 
he  would  do  all  he  could  to  have  the  bill  passed. 
Lieutenant-governor  Woodruff  spoke  in  a  similar 
strain." 


Telephone    Controversy    in    Peoria,   IIP 

A  conference  between  M.  J.  Carney,  general  su- 
perintendent of  the  Central  Union  Telephone  com- 
pany,  and  Aaron  S.  Oakford.  Charles  D.  Clark, 
Charles  A.  Jamison,  Charles  J.  Oft  and  Charles  S. 
Jones,  the  committee  appointed  by  the  Western 
Merchants  and  Manufacturers'  association  in  ref- 
erence to  the  ordinance  passed  recently  by  the  City 
Council  granting  a  franchise  to  the  telephone  com- 
pany, was  held  recently  in  Peoria.  Mr.  Carney,  in 
his  plea  for  the  telephone  company,  made  the  usual 
claims  of  good  service,  etc..  and  called  attention  to 
voluntary  reductions  by  the  company.  He  said  the 
company  had  earned  nothing  in  Peoria  in  three 
years.  

Telephony  and  Fire  Protection. 

[From  the  New  York  Tribune  ] 

The  New  York  Fire  Department  is  to  have  a  tele- 
phone system  as  complete  as  its  telegraph  service 
in  future.  Every  fire-alarm  box  will  be  a  telephone 
station,  and.  instead  of  telegraph  signals,  for  second 
and  third  fire  alarms  and  ambulance  calls,  verbal 
messages  to  fire  headquarters  will  suffice. 

The  change  is  the  idea  of  Superintendent  H.  S. 
Elackwell,  of  the  fire-alarm  telegraph  bureau  of  the 
department.  He  proposes  to  use  the  regular  fire- 
alarm  boxes  and  the  present  circuits  for  the  new 
system.  Each  box  will  be  altered  to  receive  a  tele- 
phone plug,  and  this  is  all  that  will  be  necessary  so 
far  as  the  boxes  are  concerned.  Each  chief  in  the 
department  will  carry  in  his  wagon  a  case  about 
three  and  a  half  inches  by  five  inches,  in  which  wi'l 
be  kept  a  receiver,  a  transmitter,  an  induction  coil 
and  a  battery.  When  the  chief  reaches  a  fire  in 
future,  and  finds  that  another  signal  is  necessary, 
he  will  step  to  the  box,  open  the  inner  door,  insert 
the  telephone  plug,  and  the  operator  in  fire  head- 
quarters will  instantly  be  in  direct  telephonic  com- 
munication with  the  man  in  command  of  the  fire. 
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Telephony  Abroad. 

The  attitude  of  the  Council  of  Associated  Slock 
Exchanges  of  England  is  represented  in  the  follow- 
ing connuunication  from  Edward  Uae  of  Liverpool 
in  the  London  Times  upon  the  nationalization  of 
telephones:  "1  think  it  is  clear  that  the  altitude 
adopted  by  the  Postofficc  toward  the  National  Tele- 
phone company  will  have  one  cfTccl — that  is  to  say, 
the  prohibition  of  that  development  on  the  part  of 
the  company  which  ought  to  meet  the  growing  and 
imperative  demands  for  its  services.  It  is  scarcely 
possible  to  expect  a  threatened  comi)any  to  embark 
fresh  capital  in  order  to  meet  such  requirements. 
On  the  otiicr  hand,  any  attempt  at  a  government 
local  service  in  competition  with  the  National  com- 
pany might  easily  result  in  a  disastrous  loss  to  the 
Postoffice.  It  is  doubtful  if  the  country  will  pa- 
tiently submit  to  an  inadequate  service,  and  I  think 
they  would  welcome  a  reasonable  settlement  with 
the  National  Telephone  company.  I  cannot  see  why 
the  matter  should  be  incapable  of  arrangement  upon 
te;-ms  both  fair  to  the  company  and  highly  advan- 
tageous to  the  Postoffice.  Assuming  a  government 
purchase  based  upon  the  average  market  prices. 
high  and  low,  of  the  company's  stock  and  shares 
during  the  last  three  years,  taking  into  considera- 
tion the  reduced  interest  charges  and  economy  of 
working,  and  crediting  the  business  wi.h  no'hing 
beyond  its  normal  progressive  development,  the  re- 
sult, so  far  as  I  can  estimate  it.  would  be  that  the 
surplus  profits  and  royalties,  if  placed  to  a  cumu^ativ.; 
sinking  fund,  would  at  the  expiry  of  the  licen-e 
(13  years  hence)  practically  sufiice  to  extinguish 
the  purchase  money.  Surely  this  would  satisfy  the 
most  prudent  chancellor  of  the  exchequer.  The 
adoption  by  the  government  of  the  National  com- 
pany's system  and  its  prompt  development  under 
the  guidance  and  co-operation  of  the  companv's 
present  administration  offer,  in  my  judgment,  the 
only  assurance  of  a  widespread  and  perfect  system 
of  telephones  for  the  present  generation  of  business 
men." 


Ries  Telephone  System. 

The  United  States  Telephone  company,  which  was 
incorporated  at  Albany,  December  5th.  with  a  capi- 
tal of  $1,000,000,  declares  that  it  has  acquired  an 
entirely  new  system  of  telephony  bymeans  of  which 
it  will  be  able  to  furnish  a  better  service  than  the 
present,  and  at  the  same  time  reduce  the  rates  ap- 
preciably. Elias  E.  'Ries.  who  is  the  inventor  of  the 
system,  exhibited  a  working  model  of  his  sys'.em 
in  New  York  last  week,  and  claimed  for  it  extreme 
simplicity  of  mechanism,  cheapness  of  opera  ion^and 
manufacture,  and  efifectiveness.  Mr.  Ries'  sys'em 
makes  all  calling  and  switching  operations  incident 
to  conversation  automatically  by  means  of  a  simple 
mercurial  contact,  contained  in  a  sealed  chamber,  lo- 
cated in  the  receiver  of  the  telephone.  The  act  cf 
carrying  the  receiver  to  the  ear  rings  up  the  central 
office,  and  a  mere  tilting  of  the  receiver  repeats  the 
call.  The  hook-switch  and  ringing  by  a  turn  of  the 
crank  are  done  away  with,  the  generator  being  lo- 
cated at  the  central  office. 

The  corporation  proposes  to  enter  into  the  manu- 
facture of  systems  of  telephonic  apparatus  and  to 
introduce  the  system  by  means  of  existing  com- 
panies or  new  sub-companies.  Mr.  Ries'  associates 
are  Israel  Sleinhart,  H.  A.  J.  Wilkens,  Martin  Low- 
enstein  and  Henry  J.   Furlong. 


Extensions  and  Improvements. 

The  British  Columbia  Telephone  company  will 
extend  its  line  to  Rossland,  B.  C,  and  establish  an 
office  there. 

The  Central  Union  Telephone  company  is  re- 
building its  plant  at  Rock  Island,  111.,  and  introduc- 
ing many  improvements. 

W.  B.  Ogden  is  before  the  City  Council  of  Ho- 
quaim.  Wash.,  with  a  request  for  a  franchise  to  es- 
tablish a  telephone  exchange. 

The  Pennsylvania  Electric  company  is  at  work 
on  an  order  for  2,000  telephones  for  the  Independent 
Telephone  company  of  Lancaster  County,  Pa. 

The  Conway  telephone  line  opened  for  business 
at  Denison,  Texas.  November  23d.  connecting  Deni- 
son  with  Colbert.  Silo.  Durant.  Emet,  Tishomingo, 
Linn.  Cumberland.  Ravia,  Marysville,  Oakland, 
Raysville,  McMillan,  Wilson.  Regan,  Belton.  Con- 
nerville.  Pontotoc,  Ardmore,  Provence  and  Dur- 
wood. 

The  Pennsylvania  Electric  company  of  Marietta. 
Pa,,  was  granted  an  award  at  the  Omaha  Trans- 
mississippi  and  International  Exposition  for  the  ex- 
cellence of  its  telephone  apparatus.  The  company 
has  received  the  bronze  medal  and  certificate  of 
award,  properly  executed  by  the  officers  of  the' ex- 
position  company,    which   was   awarded    it. 

The  East  Tennessee  Telephone  company  has  com- 
pleted another  circuit  from  Chattanooga  to  Knox- 
ville.  The  company  has  also  completed  an  ex- 
change at  Rockwood  which  opens  with  a  large  num- 
ber of  subscribers.  This  company  now  has  three 
circuits  to  Knoxville.  Two  are  along  the  Southern, 
and  the  third  one  along  the  Cincinnati  Southern. 
In  the  spring  the  matter  of  eastern  connection  will 
be  taken  up  and  Atlanta  connected  with  Chatta- 
nooga.    'The   telephojie    business    is    good,"    said 
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Manager  C.  C,  Duncan  last  week:  "We  have 
had  a  net  increase  in  the  number  of  telephones  in 
use  in  Chattanooga  during  the  last  year  of  75.  Chat- 
tanooga now  has  excellent  long-distance  facilities." 

The  Chesapeake  and  Potomac  Telephone  com- 
pany lias  furnished  the  cily  commissioner  of  Bal- 
tnnore  plan.s  and  si>ecifications  for  its  proposed  ex- 
tension of  conduits.  Kepresenlativcs  of  the  coni- 
P'dny  and  the  city  are  in  consultation  on  the  subject. 
Cily  Solicitor  Senimes  will  prepare  an  ordinance  to 
repeal  the  ordinance  passed  in  1S89,  giving  the  com- 
pany the  right  to  lay  conduits  in  the  city  streets. 

An  extraordinary  long-distance  telephone  test  has 
been  made  at  Little  Rock.  Ark.,  by  Charles  J.  Glid- 
den.  president  of  the  Southwestern  Telegraph  and 
Telephone  company.  Mr.  Glidden  held  a  distinct  and 
ck'ar  conversation  over  the  wire  with  Frederick  A. 
Earrar  of  the  firm  of  Poor  &  Grcenough,  Boston. 
The  distance  from  Little  Rock  is  1.900  miles.  Sat- 
isfactory tests  were  also  made  with  Memphis,  Chi- 
cago, Minneapolis,  Dallas  and  Galveston. 

The  Kinlcch  Telephone  company  of  St.  Louis  is 
gradually  opening  its  exchange  and  connecting  up 
subscribers.  It  has  issued  catalogues  containing  the 
names  of  about  2,000  subscribers.  New  catalogues 
are  issued  every  week  as  additional  subscribers  are 
connected  and  the  operators  at  the  exchange  be- 
come familiar  with  their  work.  The  full  number  of 
telephone  subscribers  will  be  connected  up  in  Jan- 
uary, it  is  believed,  and  the  exchange  will  then  be 
in  readiness. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  some  very  flattering  returns  in  its  tele- 
phone department,  having  recently  sold  complete  ex- 
changes in  which  its  improved  outfits  were  selected. 
The  company  has  recently  made  numerous  change.> 
in  this  department  and  now  claims  to  have  as  com- 
plete an  cu  fit  for  mcdern  exchanges  as  can  be  secured 
anywhere.  The  company  calls  particular  attention  to 
the  express  switchboard,  which  it  claims  is  of  the 
most  modern  type  and  very  rapid  in  operation.  It 
has  also  made  numerous  improvements  in  its  Twen- 
tieth century  and  long-distance  telephones,  which 
are  fully  described  in  its  new  No.  18  catalogue, 
which  is  now  ready .  for  distribution.  A  copy  of 
this  pamphlet  may  be  had  upon  application. 

The  Bell  interests  gained  the  controversy  in 
Windsor.  Ont.  Under  the  new  terms  made  with 
the  company  the  city  is  to  receive  $500  annually 
and  three  free  telephones.  The  rate  for  business 
offices,  for  local  service,  is  fixed  at  $25  and  the 
residence  rate  is  $20.  with  Detroit  service  $15  extra. 
No  extra  charge  is  made  for  Detroit  service  for 
residences  if  the  subscriber  has  Detroit  connection 
at  his  business  office.  The  agreement  between  the 
company  and  the  city  was  signed  by  the  mayor 
and  clerk,  and  will  be  sent  to  Montreal  to  receive 
the  approval  of  the  telephone  company.  The  fran- 
chise will  date  from  June  15th  last,  when  the  com- 
pany's former  franchise  expired,  and  the  city  will 
receive  revenue  from  that  date.  The  new  rates  took 
efifect  December  ist. 

Governor  Leedy.  at  Topeka,  Kan.,  took  part  in 
a  sort  of  national  gossiping  party  last  month,  the 
headquarters  of  which  were  in  the  Commercial  Club 
rooms  at  Kansas  City.  The  occasion  was  the  open- 
ing of  the  long-distance  telephone  from  Kansas  City 
and  adjoining  points  to  the  East,  and  the  Kansas 
City  Commercial  Club  took  occasion  to  call  up  all 
the  notables  they  could  reach  and  tell  them  about  it. 
It  was  the  intention  to  have  a  little  gubernatorial 
gossip  by  connecting  Governor  Leedy  with  Gov- 
ernor Stephens  of  Missouri  or  some  eastern  execu- 
tive, but  two  governors  could  not  be  got  "on  the 
string"  at  the  same  time.  Connections  were  made 
wiih  nearl}-  all  the  eastern  cities,  and  conversations 
held  with  several  notables.  At  one  time  the  White 
House  was  rung  up  and  a  conversation  was  held 
with  the  president's  private  secretary. 

A   committee  representing  the  projectors   of  the 

proposed  Co-operative  Telephone  company,  con- 
sisting of  George  Riddle,  Charles  F.  Galloway.  Will- 
iam M.  Payne.  E.  J.  Pocock  and  M.  L.  Boyd,  held 
a  conference  with  the  Board  of  Public  Works  of 
Columbus,  Ohio,  lately  and  asked  the  co-operation 
of  the  city  administration  in  a  movement  for  better 
and  cheaper  telephone  service.  The  promoters  pro- 
pose to  form  a  co-operative  company  to  furnish 
telephone  service  to  the  citizens  01  Columbus  below 
the  present  price  of  the  Central  Union.  It  had  been 
estimated  that  the  charges  could  be  reduced  to  $36 
a  year.  It  was  proposed  to  issue  single  shares,  at 
say  $36  each,  each  share  representing  one  telephone, 
and  no  one  person  to  be  allowed  to  own  more  than 
one  share.  If.  after  the  sj'stem  should  be  in  opera- 
tion, it  should  be  found  that  service  could  be  given 
for  less  than  $36  a  year,  the  subscriber  to  the  share 
of  stock  would  get  the  benefit  of  a  reduction  of 
rental.  The  projectors  were  aware  that  the  city 
could  not  control  franchises,  but  the  projectors 
wanted  to  pave  the  way  for  the  acquirement  of  the 
plant  by  the  city,  at  actual  cost,  at  any  time  when 
the  city  should  see  fit  to  take  it.  The  discussion 
took  a  rather  wide  range,  including  the  relative 
prices  of  telephone  service  in  the  different  cities  of 
Ohio,  and  it  was  asserted  that  independent  tele- 
phone companies  were  now  in  operation  in  65  cities 
of  the  state  to  the  satisfaction  of  their  subscribers 
and  great  reduction  in  rentals. 
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Lhat,  under  such  conditions,  tiie  electric  current, 
seeking  a  pathway  of  lower  resistance,  would  tra- 
verse any  contiguous  conducting  body,  thereby  ef- 
lectmg  more  or  less  injury  thereto  through  elec- 
iiolytic  action.  When,  However,  tliis  fact  had  once 
been  made  clearly  manifest,  additional  attention  was 
given  to  consolidating  the  rails  by  eleccric  binding 
and  otherwise,  so  as  to  give  ample  conducting  ca- 
pacity, with  the  natural  result  of  so  minimizing 
ihe  vagrant  currents  as  to  well-nigh  eliminate  their 
destructive  ellect;  in  fact,  notwuhstanding  much 
tliat  has  been  said  of  late  upon  this  subject,  it  is 
an  open  question  whether  the  evil  actually  exists 
wiiere  intelligent  work  has  been  done  in  laying 
the  track  rails,  if,  however,  it  is  held  to  be  desirable 
10  have  an  absolute  guarantee  agamst  such  action 
it  is  not  at  all  necessary  to  abandon  the  simpler 
system  of  a  single-wire  conductor  and  track  return 
and  go  to  tiie  complex  two-conductor  system.  It 
is  quite  witiiin  the  electrical  engineer's  ability  to 
completely  eradicate  the  defect  by  the  simple  means 
ol  employing  asphaltum  about  the  base  and  sides 
ut  the  rails  when  they  are  laid;  the  insulation  thus 
aitorded,  though  not  of  high  quality,  would  yet  be 
ample  to  care  lor  the  comparatively  slight  tendency 
of  the  current  to  leave  the  track  rails  and  seek  other 
conductive  bodies. 

The  importance  of  preserving  a  smooth  and  un- 
obstructed street  surlace  is  far  greater  than  that 
of  safeguarding  against  a  wholly  problematical 
injury  to  gas  or  water  mains,  but  there  is,  I  repeat, 
absolutely  no  necessity  of  incurring  either  objec- 
tionable condition.  Moreover  the  cost  of  so  insu- 
lating the  rails  as  to  eliminate  all  leakage  would 
be  trifling  in  comparison  with  the  laying  of  a  sys- 
tem of  double  conductors. 

Conclusion. 

Having  thus  encountered  and  overcome  every 
possible  obstacle,  whether  raised  by  virtue  of  our 
own  foresight,  the  criticism  of  others  or  the  opera- 
tion of  the  system  upon  experimental  trial,  we  de- 
termined to  put  in,  in  practical  operation  upon  a 
prominent  Isiew  Vork  street,  and  prove  the  complete 
efficacy  of  ali  its  factors  "in  the  eye  and  under  the 
nose"  of  railway  managers,  municipal  authority  and 
ihe  public  at  large.  This  was  done  and  the  demon- 
stration, continuing  over  a  period  of  eight  months, 
proved  conclusively  that  the  system  was  reliable, 
economical  and  sale  in  all  weathers  and  under  all 
conditions  of  street  surface.  The  sole  criticism — one 
evolved,  by  the  way,  more  from  a  predetermined  in- 
tent to  condemn  than  upon  an  honest  judgment — 
was  as  to  the  physical  obstruction  of  the  streets 
by  the  two  rows  of  buttons  then  employed  in  the 
system  as  the  contact  points.  This  criticism  had 
a  colorable  ground  under  the  conditions  with  which 
the  work  was  environed. 

First — The  work  was  done  in  the  winter  sea- 
son, with  frcst  on  the  ground. 

Second — The  buttons  were  founded  upon  the  same 
unyielding  base  as  the  track  rails  in  order  to  keep 
their  top  surface  in  the  same  plane  as  the  track  rails. 
The  pavement  in  turn  was  founded  upon  sand.  The 
inevitable  consequence  was  a  settling  of  the  pave- 
m.ent  on  the  disappearance  of  frost,  and  a  consequenc 
considerable  protruding  of  the  buttons  above  the 
street  surface,  thus  creating  an  objectionable  ob- 
siruction  to  horse  and  wagon  traffic. 

The  simple  remedy  for  this  fault  was,  of  course, 
to  give  to  the  street  pavement  as  complete  and  sat- 
isfactory foundation  as  was  had  by  the  buttons 
themselves,  and  as  is  done  in  cable  and  open-conduit 
work;  but  the  critics  of  the  system  were  not  seeking 
light;  they  were  after  damnatory  points,  and  though 
compelled  to  admit  the  satisfactory  operation  of  the 
system,  its  safety,  etc.,  and  even  that  the  buttons 
would  not  be  objectionable  upon  the  street  of  an 
European  city,  where  pavements  were  better  laid, 
they  adhered  to  the  conclusion  that  upon  our  streets 
the  buttons  would  be -condemned  by  municipal  au- 
thority. 

While  still  combatting  this  view  and  insisting 
upon  the  entire  feasibility  of  so  consolidating  the 
buttons  and  the  pavement  as  to  maintain  their  sur- 
faces always  in  the  same  plane,  we  have,  nevertheless, 
in  pursuance  of  our  policy  of  confronting  every 
hostile  and  prejudiced  criticism  with  a  complete 
antidote,  sought  and  found  a  way  and  means  of 
dispensing  iwith  the  buttons  altogether,  substituting 
therefor  simply  a  single  third  rail,  sectionally  di- 
vided and  so  laid  as  to  insure  its  perpetual  identity 
v.'ith  the  track  rails  themselves. 

In  accomplishing  this  without  abandonment  of  any 
of  the  valuable  factors  incidental  to  the  button  sys- 
tem, Mr.  Lundell  has  evolved  an  invention  which 
may  yet  prove  to  be  the  key  to  the  whole  problem, 
particularly  in  view  of  the  fact  that  it  not  only  sim- 
plifies the  system,  but  materially  reduces  its  cost. 
Fig.  12  is  a  sketch  showing  the  appearance  of  a 
street  in  which  our  system  is  installed. 

An  important  quality  of  the  surface-contact  sys- 
tem is  its  extreme  flexibility;  unlike  the  open-con- 
duit system,  all  its  operative  parts  are  on  the  surface. 
It  is,  therefore,  entirely  feasible  to  pass  at  full  speed 
from  the  surface  contacts  to  an  overhead  trolley,  and 
vice  versa.  There  is  no  'plow"  or  other  incum- 
brance to  remove. 

A  storage  battery  may  be  likewise  combined  with 
the  SA'Stem  to  operate  llie  cars  over  uneejuipped  por- 
tions of  a  line.     The  battery  need  not  be  removed 


from  the  car  for  charging,  as  it  is  being  constantly 
charged  while  passing  over  the  equipped  sections. 

[Mr.  Johnson  closed  his  address  by  reading  opin- 
ions prepared  by  Lord  Kelvin  and  the  late  Dr.  John 
Hopkinson,  both  of  which  were  highly  compli- 
mentary.] 


Practical    Points    in    Street-railway 
Engineering.^ 

By  W.   a.  Harding. 

It  was  suggested  to  me  that  rather  than  present 
to  you  a  paper  full  of  data,  etc.,  I  should  call 
your  attention  to  the  points  of  interest  and  prob- 
lems that  are  met  with  in  practical  street-railway 
work,  so  that  you  could  start  a  discussion  and  give 
to  each  other  your  personal  experiences. 

First,  I  must  call  your  attention  to  the  fact  that 
it  is  impossible  to  make  any  arbitrary  laws  for  the 
conduct  and  management  of  street-railway  property, 
owing  to  altering  conditions  under  various  circum- 
stances; financial  conditions,  condition  of  travel, 
nature  of  ground,  locality,  speed  and  climatic  con- 
ditions all  require  different  managements  and  pre- 
sent different  problems  to  solve. 

A  road  running  through  a  very  thickly  populated 
district  with  good  roads  has  the  cost  of  operation 
at  a  minimum  and  can  afford  to  spend  a  few  thou- 
sand dollars  to  raise  low  joints,  put  in  plenty  of 
feed  wires  and  keep  the  cars  well  painted.  But  take 
a  road  running  out  far  into  the  suburbs  and  sparsel}' 
settled  districts;  to  put  up  feed  wire,  keep  up  volt- 
age as  it  ought  to  be  and  to  rafse  low  joints  would 
bankrupt  the  company,  and  as  for  painting  cars, 
it  is  out  of  the  question.  Many  a  country  road  runs 
through  marshy  land,  making  low  joints  the  rule. 
The  mud  and  water  may  be  thrown  all  over  the  cars, 
and  if  this  is  of  an  alkaline  nature,  you  can  imagine 
what  would  become  of  paint.  Motors  that  under 
ordinary  conditions  are  called  water-tight  will  here 
fill  with  water  unless  extreme  measures  are  taken 
to  provide  against  it. 

The  choosing  of  a  suitable  car  and  equipment 
formerly  consisted  of  buying  car,  truck  and  motor 
without  reference  to  their  suitability  to  each  oiher, 
and  then  the  car  or  truck  would  have  to  be  rebuilt 
to  fit.  I.  remember  a  company  that  bought  long  36- 
foot  combination  cars,  closed  in  the  center  and 
with  seats  at  each  open  end,  having  two  massive 
tour-wheel  center-pivot  trucks,  and  two  15  horse 
power  motors.  Grades  were  from  three  to  12  per 
cent.  It  was  only  a  short  time  before  the  motors 
were  completely  roasted.  The  company  then  went 
to  the  expense  of  cutting  the  body  down 'to  two- 
thirds  size,  taking  one  truck  and  lengthening  out 
to  seven  feet  and  putting  in  two  15  horse  power 
motors.  The  equipment  now  ran  satisfactorily,  but, 
owing  to  poor  construction  of  the  car  body,  it 
would  "hog-back"  in  a  very  short  time,  necessitating 
constant  renewals  of  subsills,  etc. 

Now,  what  cars  shall  we  use?  Take  a  supposed 
case.  For  winter  the  public  demands  a  five-minute 
schedule,  and  the  average  load  is  from  25  to  35 
people;  during  rush  hours,  say  lOO  people  per  load. 
We  do  not  want  to  haul  around  a  large  car  empty 
half  the  day,  so  we  will  put  on  a  2J-foot  car,  as  large 
as  is  advisable  for  a  single  truck  with  two  motors, 
and  having  large  and  roomy  platforms;  if  in  a  cold 
climate,  preferably  vestibuled.  Now,  if  the  cars 
should  be  a  little  crowded,  the  platform  would  always 
accommodate  a  few.  When  the  rush  comes  on  one 
or  two  trailers  could  be  added  for  a  few  hours.  If 
quickness  and  dispatch  in  unloading  are  not  the 
predominating  features,  or  too  many  transient  pas- 
sengers, a  large  double-truck  trailer  car  is,  in  my 
mind,  much  the  better.  They  are  easier  for  motor- 
men  to  handle  than  two  single-truck  cars,  easier  to 
ride,  easier  on  the  track  joints,  require  one  con- 
ductor in  place  of  two  and  make  mush  faster  time. 

During  the  summer  the  same  rule  applies,  except 
that  when  the  climate  allows  open  lo-bench  cars 
should  replace  the  closed  ones.  If  travel  warrants 
it.  there  is  still  a  better  field  for  larger  cars  (which 
have  side  entrances)   making  less  units. 

Now  in  the  suburban  districts  sometimes  the 
smaller  cars  will  not  accommodate  your  passengers 
and  yet  you  cannot  afford  to  put  on  more  cars. 
Here  you  can  use  your  large  cars  to  advantage; 
in  fact,  you  can  sum  up  the  whole  problem  as  fol- 
lows: Use  the  largest  seating-capacity  cars  that  a 
satisfactory  schedule  will  warrant.  For  suburban 
travel  where  speed  is  the  main  point,  double  trucks 
having  four  motors  can  be  run  faster  than  single 
trucks,  with  less  wear  and  tear  on  equipment,  track 
and  passengers. 

A  word  as  to  trucks.  They  should  be  built  with 
the  side  bar  in  one  piece  having  no  bolts  or  rivets. 
ocept  where  the  cross-braces  for  hanging  brakes 
are  placed.  Brake  shoes  should  not  be  hung  on 
links,  but  in  such  a  way  that  they  cannot  kick  and 
will  take  up  their  own  wear.  An  average  wheel 
base  of  eight  feet  is  proper  for  single  trucks  when 
under  a  22-foot  closed  body  or  lo-seat  open-bench 
car.  Springs  should  be  graduated  to  allow  the  car 
to  ride  easily  without  undue  oscillation.  The  same 
rule  applies  to  trucks  for  double'equipment,  only  the 
wheel  base  should  be  as  short  as  the  motor  truck 
will  allow,  also  permitting  the  car  to  oscillate  side- 
ways. 

The  motors  should  be  carefully  chosen  for  the 
work  to  be  done.  A  powerful  motor  if  put  under 
a  light  car  hauling  trailer  will  slip  the  wheels  on  the 
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track  and  the  car  will  not  make  sufHcient  speed;  but  if 
the  car  body,  trucks  and  motor  are  of  sufficient  weight 
to  get  the  best  traction,  the  train  will  now  make 
faster  time.  The  bearings  of  the  armature  should  be 
large  and  fed  from  below  with  wick  feed  from  oil. 
with  box  above  to  hold  wool  waste  with  additional 
oil  in  place  of  the  usual  plan  of  dope.  Such  bear- 
ings should  be  built  outside  of  the  motor  frame  and 
also  protected  by  large  circular  disks  to  prevent  the 
oil  from  working  into  the  motor. 

The  commutator  should  be  made  of  good  drop- 
forged  copper  bars,  the  diameter  to  be  as  large  as 
possible.  In  G.  E.  800  we  use  a  bar  1^2  inches  high. 
By  using  soft  amber  mica  between  the  bars,  the 
comnmtator  wears  smooth  and  keeps  it  polished. 
The  number  of  slots  in  the  armature  should  be  kept 
as  low  as  possible,  it  being  cheaper  to  make  repairs 
when  four  to  six  coils  can  be  put  into  one  slot;  also 
coils  should  be  machine  wound,  a  thing  not  possible 
with  all  our  armatures  now. 

A  motor,  if  carefully  kept  clean,  the  brushes  prop- 
erly treated  and  changed  each  night  and  not  abused 
unnecessarily  by  the  crew,  wiH  last  without  rewind- 
ing for  from  four  to  five  years,  and  even  longer. 
With  proper  attention  to  brushes,  commutators  of 
the  modern  type  should  wear  not  more  than  one- 
eighth  inch  per  year. 

It  \vill  take  too  long  to  go  into  track  and  line 
construction  in  this  paper,  but  I  will  just  touch  on 
a  few  points. 

How  are  we  to  get  the  voltage  raised  at  a  distant 
point  of  the  line  where  it  is  required  for  only  a  few 
weeks  in  a  year.  The  cost  to  install  a  storage  bat- 
tery or  booster,  or  to  put  up  more  wire,  is  all  out 
of  proportion  to  the  returns.  Take  one  of  your 
dynamos  with  a  capacity  equal  to  the  load  demanded 
at  this  particular  point.  Change  your  two  switches 
to  double  throw.  When  thrown  up  all  connections 
are  for  running  as  a  dynamo  on  the  switchboard 
in  the  usual  way.  By  throwing  blades  down  the  + 
of  machine  is  thrown  onto  an  auxiliary  bus-bar  and 
the  —  onto  the  positive  main  at  the  switchboard, 
makin*;  this  particular  dynamo  in  series  with  the 
station.  The  equalizing  switch  is  left  open;  the 
field  wires  are  not  altered.  The  dynamo  is  now  run 
at  whatever  voltage  you  need,  may  be  200  or  300.  • 
The  feeder  that  goes  out  to  the  point  of  the  line 
where  you  wish  voltage  raised  is  now  thrown  onto 
this  booster,  as  we  must  now  call  it.  Again,  if  the 
feeders  are  properly  adjusted,  a  switch  and  fuse 
can  be  put  in  between  the  circuit-breakers  of  several 
sections  and  a  whole  district  raised  in  voltage,  if 
only  for  a  few  hours  during  rush  time.  As  the  sta- 
tion usually  holds  a  reserve  unit,  there  is  no  addi- 
tional outlay  or  expense  needed.  In  case  of  a 
breakdown  or  disabled  generating  unit,  the  boosting 
would  be  discontinued  until  such  time  as  repairs 
were  made. 

Accumulator  traction  has  greatly  improved.  Bat- 
teries are  more  durable  and  it  certainly  has  a  future 
of  its  own.  Cars  running  without  interference  from 
outward  sources  or  with  each  other  cannot  be  over- 
looked, but  I  think  they  are  not  generally  suitable, 
for  the  expense  of  changing  batteries  on  all  the 
outlying  districts  of  a  large  system  would  be  enor- 
mous. A  few-  of  the  disadvantages  are  increased 
weight  of  car,  an  expensive  roadbed,  depreciation 
of  the  batteries  and  difficulty  of  recharging  under 
all  conditions. 

I  was  asked  the  comparative  cost  of  operating 
different  systems  of  street  railwaj'-,  and  will  quote 
from  the  report  of  H.  H.  Vreeland,  president  of  the 
Metropolitan,  New  York,  the  following  statement: 

Expense  of  operating  horse  cars 17.87  cents  per  mile. 

Expense  of  operating  cable  cars 16.42  cents  periuile. 

Expense  of  operating  electric  cars. .10.23  cents  per  mile. 

In   each   case   conditions   were   equally   favorable 

for  the  system  used. 


COMMUNICATION. 


Electrical  Measurements. 

To  the  Editor  of  the  Western  Electrician: 

In  Mr.  Hale's  paper  on  "Electrical  Measure- 
ments," printed  in  your  issue  of  November  26th.  a 
statement  is  made  concerning  which  I  should  like 
further  information.  He  says,  if  I  understand  him 
correctly,  that  when  a  voltmeter  is  connected  to 
the  terminals  of  a  battery  of  high  internal  resistance 
the  readings  of  the  meter  do  not  give  the  total  dif- 
ference of  potential  between  tliose  terminals.  I  can 
readily  understand  that  it  will  not  register  the  total 
difference  of  potential  generated  by  the  cells,  but 
why  should  it  not  give  the  difference  between  the 
terminals?  It  is  this  difterence  between  the  termi- 
nals or  available  voltage  that  we  usually  wish  to 
measure.  Is  not,  then,  the  voltmeter  to  be  relied 
upon  to  give  this  quantitv?  A  READER. 
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In  answer  to  "A  Reader's"  inquirj^  I  would  say 
that  the  difference  of  potential  at  the  terminals  of 
a  battery  on  open  circuit  is  equal  to  the  total  electro- 
motive force  of  that  battery.  This  is  true  for  all 
internal  resistances  short  of  infinity.  When  the 
battery  is  closed  through  an  external  resistance,  the 
"available''  voltage  at  the  terminals  will  depend  upon 
the  relation  of  that  resistance  to  the  internal  resist- 
ance of  the  battery. 

We  use  a  voltmeter  to  measure  potentials  as  they 
exist,  and  when  the  measuring  instrument  first  low- 
ers the  voltage  and  then  registers  the  diminished 
pressure,  instead  of  the  true  voltage,  can  it  be  con- 
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sidered  a  "vollmcter"   in   the  currect  usage  of  the 
term? 

In  the  case  described  in  my  paper,  where  a  high- 
resistance  battery  is  under  test,  the  discrepancy  be- 
tween the  true  and  indicated  voltages  is  not  of 
much  account,  but  there  are  instances  in  which  this 
discrepancy  might  be  of  considerable  importance. 
As  an  illustration  of  this,  I  will  give  the  results  of 
a  test  recently  made  to  asccrlain  the  exact  difference 
of  potential  between  the  terminals  of  an  incandescent 
lamp  that  was  burning  in  series  with  a  number  of 
others  on  a  constant-potential  circuit.  The  volt- 
meters employed  were  laboratoiy  standard  instru- 
ments, and  were  identical  in  their  readings  when 
corrected  to  an  accumulator  of  exactly  two  volts'  dif- 
ference of  potential. 

Voltmeter  scale.  Voltmeter  res.  Indicated  p.  d. 

0—3  342-98  ohms.  1.54  volts. 

0 — 15  1.689.50  ohms.  1.^5  volts. 

0—150  17.149.70  ohms.  1.95  volts. 

It  is  obvious  that  the  high-resistance  voltmeter 
came  nearest  to  indicating  the  voltage  actually  ex- 
isting at  the  terminals  of  the  lamp.  The  others 
produced  a  fall  of  potential  between  the  terminals, 
and  then  indicated  the  lowered  potential. 

The  foregoing  is  only  one  of  numerous  cases 
in  which  care  must  be  exercised  in  the  use  of  all 
voltmeters  that  operate  by  the  passage  of  a  current 
through  their  coils.  W.  B.   HALE. 


Marine  Enclosed  Arc  Lamp. 

Adequate  electric  illumination  of  wharves,  docks, 
warehouses,  drydocks,  shipyards,  with  their  adjacent 
ironworking  shops,  and 
the  holds  of  vessels, 
while  loading  or  dis- 
charging, demands  a 
type  of  lamp  somewhat 
different  from  that  used 
for  street  or  store  light- 
ing. It  must  be  strong, 
compact  and  durable  to 
withstand  the  hard  us- 
age which  such  service 
will  naturally  give  it;  it 
should  give  a  large  vol- 
ume of  clear,  whife  light, 
which  will  not  dazzle 
the  eyes  of  the  workmen 
nor  throw  heavy  shad- 
ows in  already  obscure 
corners;  it  should  re- 
quire little  attention,  and 
be  so  simple  that  it  can 
be  attended  by  an  aver- 
age lamp  trimmer; 
lastly,  it  should  require 
trimming  only  at  long 
intervals.  The  lamp  de- 
signed to  meet  these  re- 
quirements and  manu- 
factured by  the  General 
Electric  company,  is 
compact,  simple  and  re- 
liable, and  is  protected 
from  injury  or  the  effects 
of  the  weather  by  a 
stout  metal  casing.  It 
is  only  necessary  to  re- 
new the  upper  or  long 
carbon  once  in  loo  to 
150  hours,  the  lower  car- 
bon, after  the  first  run, 
being  the  unburnt  re- 
mainder of  the  upper  carbon.  With  open  arc  lamps. 
it  was  necessary  to  renew  the  carbons  daily.  The 
outer  globe,  shown  as  of  clear  glass  in  the  illustra- 
tion, is  cylindrical  in  shape,  of  thick  glass  and  pro- 
tected from  injury  by  a  heavy  wire  guard.  The 
globe  can  be  lowered  by  a  half-turn  of  the  thumb- 
screw at  the  side,  and  when  pushed  back  in  position 
is  automatically  and  securely  locked.  The  lamp  is 
only  28  inches  long.  It  can  be  carried  from  place 
10  place,  if  necessary,  and  hung  by  the  metal  ring 
at  the  top  of  any  convenient  hook,  or  may  be  per- 
manently fixed  in  place  like  an  ordinary  arc  lamp. 
The  lamp  can  be  used  on  a  iio-volt  circuit  and  can 
be  adjusted  for  four,  4.5  or  five  amperes,  the  latter 
being  the  standard. 
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Tile  Bolt  and  Lock. 


The  tile  bolt  and  lock  illustrated  is  intended  for 
use  in  fireproof  buildings  where  the  colurnns 
and  girders  are  covered  with  tiling.  This  device 
consists  of  two  pieces  of  metal  with  partially  cor- 
rugated outside  surfaces,  which,  when  placed  to- 
gether, form  a  shape  similar  to  a  cone.  The  open- 
ing in  the  upper  end  when  the  pieces  of  metal  are 
put  together  is  countersunk,  allowing  the  bolthead 
to  which  the  insulators  or  other  devices  are  to  be 
fastened  to  fit  snugly  between  the  two  pieces  of 
metal.  These  two  pieces  of  metal,  together  with 
the  bolt,  are  inserted  in  a  hole  in  the  tiling.  A  small 
concave  washer  slips  over  the  bolt  and  a  nut  is 
then  screwed  up  close  to  the  ends  of  the  small  pieces 
of  metal;  as  it  is  gradually  tightened  it  draws  the 
bolthead  down  into  the  space  between  the  two  pieces 
of  metal  until  it  makes  them  bind  tightly  to  the  sides 
of  the  hole,  the  end  deepest  in  the  hole  binding 
tightest;  this  leaves  the  shank  of  the  bolt  free  for 
attachinfT  any  device  that  may  be  desired. 

The  illustration.  Fig.  i,  shows  an  insulator  and 
a  ceiling  button  or  rosette  attached  to  the  bolt.  Fig. 
2  shows  how  the  tile  bolt  and  lock  may  be  used  for 
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attaching  ornamental  brackets  to  the  side  of  a  wall. 
It  will  be  particularly  noted  that  partitions  in  the 
tiling  or  tile  or  marble  slabs  resting  against  flat 
surfaces  do  not  interfere  with  the  use  of  tha  tile 
bolt  and  lock,  as  in  the  case  of  toggle  bolts,  there 
being  no  need  of  an  open  space,  as  is  required  in 
the  use  of  toggle  bolts.  These  valuable  specialties 
are  introduced  to  the  trade  by  the  Western  Electric 
company  of  Chicago. 


Zeco  Arc  Lamp. 

The  accompanying  cuts   illustrate   the   Zeco   en- 
closed arc  lamp  now  being  handled  by  the  Central 
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27  inches  long  over  all.  These  lamps  are  thor- 
oughly ventilated,  although  all  openings  are  con- 
cealed, which  renders  the  lamp  impervious  to  dust 
and  moisture,  and  equally  suitable  for  in  or  outdoor 
use.  The  telescoping  rods,  which  hold  the  globe 
while  lowered,  are  so  cushioned  as  to  prevent  the 
possibility  of  breakage  during  the  trimming. 

The  direct-current  lamps  use  a  special  solid  car- 
bon and  the  stub  of  the  upper  carbon  is  transferred 
tt)  the  lower,  so  that  but  one  carbon  is  used  at  a 
trimming.    The  life  of  a  carbon  is  about  I5d  hours. 

In  type  "A"  (Fig.  i)  the  globe  is  released  by  a 
slight  upward  pressure  of  a  button  at  the  bottom 
of  the  globe  holder,  and  this  allows  the  globe  to 
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Electric  company  of  Chicago.  The  lamp  structure 
is  substantial  and  is  designed  to  insure  perfectionand 
permanency  of  operation.  AH  of  the  exposed  parts 
are  nickel-plated.  The  coils  are  wound  with  a  spe- 
cial fire  and  waterproof  wire  which  also  withstands 
the  action  of  acid  and  sulphur  fumes,  thus  particu- 
larly adapting  it  for  use  in  train  sheds,  mills,  etc. 
The  clutch,  Fig.  i,  is  composed  of  knurled  rollers, 
V-shaped,  each  on  an  arbor  self-adjustable  to  any 
size  carbon  or  to  any  irregularity,  and  is  positive  and 
sure  m  action.  No  carbon  rod  is  employed,  the 
current  being  conducted  directly  to  the  carbon  by 
eight  brush  contacts  of  bronze. 


drop  the  length  of  the  supporting  rods.  Type  "B" 
is  similar  to  t^-^pe  "A,"  except  that  the  globe  is  closed 
at  the  bottom,  being  suspended  from  the  upper  cas- 
ing. 

Type  "C,"  Fig.  3,  is  useful  where  an  intense  down- 
ward flood  of  light  is  desired;  with  opalescent  inner 
globe,  the  light  is  sufficiently  subdued  to  protect  the 
eye  and  yet  is  brilliant.  Its  length  over  all  is  24 
inches. 

The  same  simplicity  has  been  carried  out  in  the 
design  of  the  alternating  lamp.  By  the  peculiar 
construction  of  the  reactance  coil  the  hitherto  ob- 
jectionable features  of  undue  heat  and  noise  have 
been  entirely  eliminated.  The  alternating  lamp  is 
designed  for  operation  directly  upon  a  secondary 
circuit  of  from  100  to  125  volts.  It  will  burn  for 
about  80  hours  with  one  pair  of  carbons,  requiring 
^A  amperes  and  y$  volts  at  the  arc.  A  reactance 
coil  is  placed  in  the  hood  of  the  lamp  with  adjust- 
ments, enabling  its  use  on  circuits  of  either  7.200 
or  16,000  alternations  per  minute.  It  is  noiseless, 
free  from  overheating  and  remarkably  steady  in  its 
operation.  The  best  results  are  obtained  by  the 
use  of  one  solid  and  one  cored  carbon.     The  light 
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On  the  direct-current  lamp  is  a  simple  adjustment 
in  the  resistance  to  take  up  anj'  voltage  variation, 
and  a  further  adjustment  is  accomplished  by  three 
loops  cutting  out  sections  of  the  solenoid  winding. 
The  lamp  may  be  regulated  to  pass  from  three  to 
six  amperes,  as  may  be  desired,  giving  proportion- 
ate candle  power.  The  armature  acts  as  a  plunger 
for  the  dash-pot,  and,  being  large,  does  not  require 
a  mechanical  ht,  thus  obviating  the  possibility  of 
a  binding  action. 

The  lamp  is  furnished  for  operation  upon  direct- 
current  circuits  of  no  to  120  and  220  to  240  volts; 
also  upon  alternating-current  circuits  no  to  125 
volts.     The  standard  lamp  is  type  "A,"  Fig.  2,  and  is 


is  clear,  white  and  steady,  and  not  noticeably  less 
brilliant  than  that  of  the  direct  current. 

The  process  of  trimming  is  exceedingly  simple, 
and  is.  in  fact,  a  very  strong  feature.  After  the 
globe  is  lowered  (Fig.  4)  the  lower  carbon  holder 
is  removed  by  the  loosening  of  a  set-screw  and  the 
lower  carbon  holder  withdrawn.  The  upper  carbon 
holder  is  dropped  to  a  stop  and  is  removed  and 
placed  in  the  lower  holder  for  the  lower  carbon.  The 
new  upper  carbon  is,  by  a 'slight  pressure,  forced  up 
into  the  upper  carbon  holder.  The  replacing  of 
the  lower  carbon  holder  and  the  raising  of  the  globe 
completes  the  trimming  of  the  lamp.  The  inner 
globe  is  easily  removed  for  cleaning  when  necessary. 
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Street  Lighting  in  Washington. 

The  streets  of  Washington  are  extremely  difficult 
to  light  satisfactorily  during  months  when  the  trees 
are  in  leaf,  on  account  of  the  dense  foliage,  which 
prevents  the  light  being  thrown  to  any  considerable 
distance.  The  electric  hghts  are  all  provided  with 
long  arms  reaching  out  into  the  street  as  far  as 
consistent  with  safety,  but  even  this  is  not  entirely 
satisfactory.  The  lights  are  so  strong  that  it  is 
the  cause  of  constant  complaint  from  the  occupants  of 
houses  in  close  proximity  to  them,  while  midway  be- 
tween lamps  the  light  is  frequently  so  intercepted 
by  the  foliage  as  to  render  the  lighting  of  the  en- 
tire street  very  unsatisfactory.  While  the  require- 
ment of  a  thousand  candle  power  has  heretofore  been 
insisted  upon  by  Congress,  it  is  believed  that  lamps 
of  less  power,  placed  closer  together,  would  give 
a  much  more  uniform  distribution  of  light  at 
slightly  increased  expense. 

The  present  law  does  not  require  the  lamps  to  be 
lighted  until  45  minutes  after  sunset.  This  is  be- 
lieved to  be  too  great  an  interval.  Electric  lights 
have  been,  until  recently,  used  almost  entirely  upon 
the  business  streets,  and  the  light  from  stores  pro- 
vided some  illumination  until  the  street  lamps  were 
lighted.  W"ith  the  increase  in  the  number  of  elec- 
tric lights  and  their  establishment  upon  residence 
streets  provided  with  heavy  shade  trees,  it  has  been 
found  that  this  service  is  entirely  inadequate.  The 
streets  become  inconveniently  dark  long  before  the 
time  for  lighting,  and  upon  cloudy  evenings  many 
of  the  streets  well  provided  with  shade  trees  be- 
come almost  dangerous  from  the  dense  darkness. 
A  schedule  causing  the  lights  to  be  started  at  15 
minutes  after  sunset  is  demanded  by  the  public. 

Congress  has  made  an  appropriation  for  experi- 
mental lighting,  and  investigations  in  this  line  will 
be  conducted  during  the  coming  year. 


Detroit's  Electrical  Service. 

One  of  the  storm  points  last  week  was  Detroit 
and  the  electrical  features  of  the  public  service  were 
badly  crippled  for  a  time  at  least.  The  Detroit  Jour- 
nal, summing  up  the  situation  in  the  midst  of  the 
trouble,  presented  the  following  statement: 

"Detroit  can  communicate  with  the  outside  world 
by  the  following  means: 

"The  United  States  mails;  one  Western  Union 
wire  to  Chicago,  one  to  Toledo  and  one  to  Saginaw; 
one  state  telephone  line  to  Mount  Clemens.  The 
Postal  Telegraph  Cable  company  expects  to  have 
all  its  lines  working  by  night.  Neither  of  the 
telephone  companies  can  tell  anything  about  the 
prospects  of  securing  state  communication.  Each 
of  them  has  from  1,000  to  1,500  local  telephones 
out  of  business. 

"The  Edison  company  will  supply  all  its  customers 
with  lie^ht  as  usual  to-night.  Only  five  or  six  houses 
were  disconnected  last  night.  The  Penlnsniar  Elec- 
tric Light  company's  house  subscribers  will  all  be 
without  light,  exceoting  In  the  extreme  southern 
district.  Its  main  lines  for  one-half  a  mile,  with 
30  wires,  crashed  to  the  ground  in  the  alley  back 
of  Michigan  avenue  at  the  same  time  that  the  tele- 
phone wires  fell.  The  lights  of  the  Gratiot  avenue 
and  Grand  River  avenue  business  houses  will  nni- 
run  to-night.  The  city  municipal  lighting  plant  will 
be  in  full  runnina:  order  to-night.  T^e  Detroit  E'ec- 
tric  Light  and  Power  comoany  suffered  badly,  but 
believes  It  will  be  able  to  furnish  light  to  most  of 
its  customers  to-nigh*-. 

"All  street-railway  lines  are  running  with  the  ex- 
ception of  the  Fort  street  and  the  Grand  River  av- 
enue line,  which  includes  the  Myrtle  street  cars." 


Responsibility  of    Electric    Companies, 

In  an  action  for  damages  caused  by  a  fire  which 
was  due  to  electric  current,  in  an  unoccupied  build- 
inar  in  Wichita.  Kan..  It  was  shown  that  the  local 
electric  company  had  carelessly  left  the  wi'-es  con- 
nected after  the  tenants  had  moved  ou*-.  The  tr-al 
j'-dge  instructed  the  jury  upon  the  responsibility  oF 
the  electric  companv  to  provide  for  the  safety  of 
the  community  In  which  it  operated,  as  follows: 

You  are  further  instructed  that  th"  defendant  cnmoativ,  by  the 
mal'-teianco  anH  operation  of  its  e1ec'ric-lieht  plant  in  th°  citv 
of  Wic^it^.  owes  a  dntv  to  th"  public  geier^IIv  to  construct  and 
maintain  it«;  wtr°s  in  the  m^"n«"-  that  electrica'  science  demon- 
strata's  as  the  safest  to  avoid  ininries  ti  persons  and  property 
coniins:  in  coitactwith  such  wires:  and.  if  imnrovements  are 
made  from  time  to  'ime  'n  the  construction  -^f  or  the  maintenance 
of  wir°s  and  snch  imDrovonr^nts  are  orov^d  to  be  safer  than  th"se 
used  before  *he  discovery  of  the  imorovement.  it  then  devolves 
iipin  the  elec^ric^l  conin'anv  ns-ne  the  electricitv  to  D"t  in  ^nd 
iis°  such  new  improvements;  and  if  'he  cmnanv  has  n^ elected  or 
fa'led  f  d'l  so.  ■and  bv  "-eison  thereof  a  fir°  is  =tarted  from  wires 
that  wonld  not  othfrwise  have  been  started,  such  faihire  or 
neelect  to  nn'  'n  th°  improvements  would  be  negligence  upon  the 
part  of  th"  defendant. 

You  ar^inst-ucted  that  if  vou  find  that  the  wire  in  the  second 
floor  of  the  hiiiidine  of  the  plaintiff  was  under  the  management 
or  co'^tr'^l  of  'he  defendant  or  was  connected  with  other  wires  of 
the  defendant  comri^nv.  an-1  bv  reason  of  such  connection  the 
wires  in  th"*  plaintiff's  biiilHine  became  ch^reed  with  a  current 
of  electricity  and  became  "live  wires,"  and  if  you  find  that  the 
fire '"n  the  o'aintiff's  building  w^s  caused  by  such  "live  wires." 
then  von  shonM  find  for  the  olainttff,  unless  von  find  that  such 
wires  in  the  plaintiff's  building  were  maintained  in  a  safe  man- 
ner and  according  to  the  judgment  of  persons  skilled  in  the  use 
of  electricity.  
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would  seem  to  indicate  that  they  cannot  long  be 
self-sustaining  without  dockyard  electrical  work. 
The  number  of  officers  who  are  familiar  with  elec- 
trical engineering  seems  to  be  decreasing  rather 
than  increasing,  probably  owing  to  the  closing  of 
the  torpedo  school,  where  a  course  on  electricity 
^vas  taught.  In  the  meantime  electrical  apparatus 
on  shipboard  has  multiplied  many  fold  and  become, 
like  all  other  accessories  of  a  man-of-war.  much 
m.ore  complex.  The  Navy  Department  officials  have 
earnestly  recommended  that  a  special  corps  of  men 
be  provided  to  care  for  the  electrical  plants.  In 
his  report  to  the  secretary  of  the  navy  Captain  Brad- 
ford says  that  as  a  monopoly  practically  controls 
the  most  important  electrical  supplies,  with  the  usual 
high  prices,  he  considers  it  advisable  to  erect  at  the 
New  York  navy  yard  sufficient  appliances  for  the 
manufacture  of  the  articles  now  purchased. 


Electricity  In  the  Navy. 

Captain  Bradford,  chief  of  the  Bureau  of  Equip- 
ment of  the  Navy  Department,  regards  with  much 
concern  the  constantly  increasing  demands  for  re- 
pairs and  renewals  for  electrical  outfits  and  supplies 
for  ships.  With  the  notable  exceptions  of  Dewey's 
fleet  and  the  Oregon,  the  experience  of  our  warships 


Electricity  In  Coal  Mining. 

Wonderful  improvements  have  been  made  In  the 
mines  of  the  Cumberland  and  Elk  Lick  Coal  com- 
pany and  the  Merchants'  Coal  company  in  the  Elk 
Lick  region,  on  the  Baltimore  and  Ohio  railroad, 
in  Pennsylvania,  about  25  miles  from  Cumberland, 
Md.  A  correspondent  of  the  Baltimore  Sun  gives 
the   following   details   of  the   changes: 

The  Cumberland  and  Elk  Lick  Coal  company 
has  put  in  a  Westinghouse  electric  generator.  An 
insulated  trolley  cable  traverses  the  various  headings. 
The  squatty,  odd-looking  inotor,  which  supplants 
the  mule,  weighs  eight  tons  and  pulls  20  or  more 
loaded  mine  cars  on  a  trip.  The  mine  has  also  in 
successful  operation  an  electric  pump,  which  keeps 
the  wet  portion  clear  of  water. 

The  electric  plant  of  the  Merchants'  Coal  company 
is  utilized  in  undermining  the  coal.  The  digger  con- 
sists of  a  motor  stationed  on  a  sliding  carriage  and 
propels  an  endless  chain,  upon  which  are  a  number 
of  steel  claws,  not  unlike  the  teeth  of  a  large  cir- 
cular saw.  The  machine  is  stanchly  braced  uo 
against  the  breast  of  the  coal  and  the  current  turned 
on.  The  chain  begins  to  revolve  rapidly  and  the 
claws  are  forced  into  the  coal,  cutting  clear  and 
clean  42  inches  wide  to  a  depth  of  seven  feet  under 
the  coal  in  a  few  minutes.  This  operation  is  re- 
peated until  the  full  width  of  the  breast  is  under- 
mined. The  machine  is  then  loaded  upon  a  truck, 
requiring  but  a  few  minutes,  and  is  removed  to  an- 
other room.  The  miners  of  the  room  that  has  been 
undermined  "put  in  a  shot"  and  discharge  it,  knock- 
ing down  the  entire  breast  of  coal.  As  hiffh  as  Ti 
cars  of  coal  have  been  loaded  from  one  sh6t.  In 
a  few  weeks  two  machines  in  each  of  the  three  mines 
v.mH  be  in  successful  operation. 


CD  Electric  Power  for   Washington. 

The  House  committee  on  the  District  of  Columbia 
has  decided  to  make  a  favorable  report  on  the  Senate 
bill  providing  for  the  acquiring  by  the  United  States 
of  the  property  at  Great  Falls  on  the  Potomac.  The 
property  will  be  acquired  -by  condemnation,  and 
will  give  the  United  States  exclusive  jurisdiction 
over  the  water  rights  at  Great  Falls,  enabling  it  to 
greatly  increase  the  water  supply  at  Washington  and 
to  utilize,  if  desired,  the  power  for  the  illumination 
of  the  city  and  the  government  buildings.  It  is  be- 
lieved that  the  property  can  be  acquired  for  $300,000 
to  $500,000. 

There  is  at  Great  Falls  a  dam  150  feet  in  height, 
which  is  to  be  made  even  higher.  General  B.  F. 
Butler  owned  the  property  on  the  Virginia  side,  and 
proposed  to  erect  a  manufacturing  center,  but  Wash- 
in,gton  needed  the  water  itself  and  the  scheme  came 
to  naught. 

There  is.  however,  behind  the  proposition  of  ac- 
quiring this  property  more  than  the  securing  of  an 
increased  water  supplv  for  Washington.  It  is  de- 
sired that  the  United  States  shall  be  in  a  position  to 
utilize  the  w^ater  power  at  the  falls,  if  it  should  ever 
^vish  to  do  so,  to  illuminate  the  streets  and  public 
buildings  of  the  city.  There  is  ample  power  for  that 
at  present,  and  even  enough  to  run  the  electric  roa''s 
and  furnish  electricity  for  other  purposes,  s'^ould 
the  government  desire  to  do  so.  It  is  unlikel5^  how- 
ever, that  the  government  would  ever  undertake 
to  make  a  commercial  enterprise  of  it.  but  the  pos- 
session of  facilities  for  erecting  and  main^-aining 
such  a  plant  would  render  it  less  subiect  to  the  ex- 
tortionate demands  of  the  electric-liehting  coroora- 
tions.  The  bill  may  meet  with  opposition  from  these 
companies,  as  well  as  from  others  who  hope  to  se- 
cure the  power  for  private  uses.  Its  passage  wou'd 
be  a  severe  blow  to  those  who  cherish  the  hope  that 
Washington  is  some  day  to  become  a  great  manu- 
facturing center. 


St.  Louis  Street  Railways. 

There  has  been  much  speculation  as  to  the  moving 
spirit  in  the  street-railway  deal  in  St.  Louis,  but  the 
people  of  that  city  now  feel  that  the  ourchasers  of 
the  National  railway  lines  are  W.  T.  Elkins.  P.  A.  B. 
Widener  and  the  coterie  that  controls  the  Metro- 
politan company  of  New  York.  "Brown  Bros., 
the  Wall  street  firm,"  according  to  a  dispatch, 
"which  is  managing  the  deal,  is  known  to  be  acting 
on  the  instructions  of  the  Elkins-Widener  syndi- 
cate, as  the  backers  of  these  street-railway  en- 
terprises are  familiarly  known.  The  deal  is  working 
out  to  the  satisfaction  of  the  persons  most 
directly  interested,  and  it  is  thought  within  the  next 
10  days  every  share  of  stock  in  the  properties  will 
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be  turned  over  to  the  New  York  representatives  of 
Elkms  and  Widener.  Notices  sent  to  stockholders 
in  both  systems  to  call  at  the  St.  Louis  Trust  com- 
pany and  turn  over  their  stock  are  bringing  responses 
right  along. 

Following  quickly  on  the  sale  of  seven  street-car 
Imes  controlled  by  the  National  company,  as  repre 
sented  by  the  Hamilton  syndicate,  for  a  considera- 
tion of  $3,500,000,  comes  the  announcement  of  the 
sale  of  the  entire  Lindell  system  to  a  syndicate 
represented  by  Brown  Brothers  for  $8,500060  The 
deal  was  closed  recently  and  the  papers  signed 
This  sale  takes  m  the  Page  avenue  division,  xlylor 

and  ^ZF  ''"'''■  °5'"?^.''  ^^<=""«.  Chateau  Park 
and  bpaldmg  avenue  divisions.  A  few  weeks  a^n 
the  Linden  Railway  company  had  the  Tife  of  fts 
franchise  extended  for  50  years,  after  a  bitter  figh? 
m  council,  the  mayor  signing  the  bill  over  the  pro- 
test of  many  prominent  citizens.  ^ 

Should  Brown  Brothers  secure  the  Union  Deoot 
lines,  now  controlled  by  John  Scullen,  there  woSw 

of %K"?"^."°*'"^  '°  .P"^^"'  *e  combination 
of  all  the  traction  companies  of  the  city,  operating 
284  miles   of  single  track.  ufciiumg 

Joseph    Leiter's    Compressed   Air. 

Among  the  manifold  activities  of  Joseph  Leiter 
ex-lang  of  the  Chicago  wheat  market,  the  control 
01  compressed-air  appliances  outside  of  the  United 
States  IS  now  reported.  The  following  paragraphs 
from  an  interview  in  the  Chicago  Tribune  show 
how  the  wind  blows: 

"^'  '»  ^I'i^  't^'  ^  ^™  interested  in  compressed-air 
power,  Mr.  Leiter  said,  "having  secured  control 
ot  the  International  Air  Power  companv,  which 
holds  exclusive  rights  for  all  countries  other  than 
the  United  States.  Steps  have  been  taken  toward 
the  formation  of  a  large  company  in  London  which 
will  take  over  the  rights  held  by  the  International 
company  and  introduce  the  power  into  various 
countries. 

.  "It  has  been  demonstrated  that  compressed  air 
IS  more  satisfactory  than  any  other  means  of  pro- 
pulsion for  automobile  vehicles.  The  storage  bat- 
tery is  heavy— a  fault  that  so  far  has  proved  in- 
eradicable. But  that  is  not  the  only  fault  The 
jarring  of  vehicles  running  over  rough  pavements 
shakes  the  oattery  plates  to  pieces  before  their 
power  IS  exhausted,  and  the  result  is  great  waste  in 
energy.  There  is  the  kerosene  engine,  which,  be- 
sides Its  bad  smell,  has  objectionable  features  as  a 
mechanical  device.  It  has  no  cut-off  in  the  cylinder 
If  Its  power  IS  in  use  at  all  it  is  in  use  at  full  force 
Compressed  air  can  be  used  with  as  perfect  a  cut-ofi 
as  IS  found  in  the  Corliss  engine,  which  means  that 
no  power  is  wasted  in  application. 

"Will  compressed  air  take  the  place  of  the  elec- 
tricity for  street  railwavs?  There  is  reason  to  ex- 
pect It  will  in  time.  The  cost  of  installation  for  a 
compressed-air  system  is  about  equal  to  that  for 
an  electric  system.  In  cost  of  operation  and  main- 
tenance compressed  air.  even  at  its  present  state  of 
development,  has  slightly  the  advantage.  When  it 
has  become  generally  known  and  conceded  that  it 
IS  more  economical  it  will  come  into  wide  use. 

"But  the  difference  in  cost  is  not  the  greatest 
Item  m  its  favor.  Most  European  cities  refuse  to 
permit  the  laying  of  tracks  in  their  streets  or  the 
stringing  of  trolley  wires.  In  such  places,  wliere 
no  vehicles  can  be  used  except  such  as  can  go  in 
any  street,  compressed  air  has  manifest  advan'ages. 
With  compressed  air  each  vehicle  is  independent. 
It  requires  no  wires  and  does  not  depend  on  the 
operation  of  any  other  mechanism." 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  December  12.— It  is  now  stated,  on 
the  authority  of  John  D.  Crimmins,  who  was  for- 
merly prominently  connected  with  the  Metropolitan 
street-railway  interest,  that  the  mysterious  "$25,000,- 
000  company"  frequently  mentioned  in  this  corre- 
spondence, was  established  by  William  C.  Whitney 
and  eight  associates.  This  company — the  New 
York  Gas  and  Electric  Light,  Heat  and  Power 
company — was  incorporated  early  in  October;  and 
it  is  said  that  Mr.  Whitney's  ambitious  scheme  is 
the  consolidation  of  the  electric-lighting  interests 
of  Manhattan  Island,  with  a  close  alliance  with  the 
Metropolitan  Street  Railway  company.  To  this 
end,  according  to  Mr.  Crimmins,  Mr.  Whitney  and 
his  associates  have  already  secured  control  of  the 
Mount  Morris  Electric  Light  companv,  the  Man- 
hattan Electric  Light  company,  the  Edison  Elec- 
tric Illuminating  company  and  the  Empire  City 
Subway  company.  However,  the  Sun,  which  has 
exceptional  sources  of  information  on  Wall  street, 
intimates  that  Mr.  Crimmins  is  no  longer  on  the 
"inside"  of  Mr.  Whitney's  business  deals.  It  states 
that  the  prime  mover  in  the  new  $25,000,000  com- 
pany^ was  Roswell  P.  Flower.  "Associated  with 
him,"  to  quote  from  the  yesterday's  issue  of  the 
same  newspaper,  "were  Anthony  N.  Brady  of  Albany 
and  a  few  others,  including  William  C.  Whitney. 
This  company  was  incorporated  for  the  purpose  of 
supplying  electric  light,  heat  and  power  in  Greater 
New  York.  The  company  will  begin  business  on 
or  about  January  1st.  Since  its  incorporation  the 
company  has  acquired  an  interest  in  the  New  York 
Telephone  company.  The  New  York  Telephone 
company  controls  the   Empire   City   Subway  com- 
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pany  and  the  subways  of  the  Consolidated  Telegraph 
and  Klectric  isuuway  company — practically  all  tne 
subways  in  Kew  ^ork.  'ihe  interest  acquired  by 
the  new  company  in  the  iNew  Vork  'ielephone 
company  enables  tlie  iormer  to  use  all  the  high- 
tension  wires — those  supplying  power  and  heat. 
The  telephone  company  reiains  control  of  the  low- 
tension  wires  for  telephone  purposes  only.  The 
Edison  Electric  lUurainadng  company  controls  the 
Manhattan  Electric  Light  company,  and  it  is  pos- 
sible that  before  January  1st  the  new  company  will 
have  acquired  the  controlling  interest  in  botli  tlicse 
companies.  It  has  not  done  so  as  yet.  JNcgOiia- 
tions  are  pending  between  Mr.  Elower's  company 
and  the  Mount  Morris  Electric  Light  company,  but 
notliing  has  been  definitely  settled  yet.  There  is 
absoiutely  no  connection  between  tlie  New  York 
Gas,  Electric  Light,  Jleat  and  Power  company  and 
the  Metropolitan  iitreet  Railway  company.' 

In  his  statement  Mr.  Crimmins  said  tnat  he  had  no 
connection  with  the  scheme.  It  will  also  be  noticed 
that  nothing  has  come  out  as  yet  to  indicate  that 
the  company  will  supply  gas,  although  the  word 
"Gas"  is  a  part  of  the  title.  The  only  large  electric- 
lighting  company  in  Manhattan  which  is  not  at 
present  mentioned  as  a  part  of  the  combination 
is  the  United  Electric  Light  and  Power  com- 
pany. Tins  company  has  a  capital  of  $5,000,000 
and  operates  six  stations,  using  Westinghouse  alter- 
nating-current apparatus.  It  has  been  mentioned 
as  a  possibdity  that  the  new  company  may  include, 
through  I  he  Kings  County  Electric  Light  and 
Power  company  (.the  Flower  syndicate),  the  elec- 
tric-lighting business  of  Brooklyn  in  the  gigantic 
operations  which  are  in  prospect. 

Hiram  Maxim,  the  American  inventor  who 
achieved  wealth  and  fame  in  England,  lectured  be- 
fore the  Engineering  Society  of  Columbia  Uni- 
versity on  Thursday  last.  He  spoke  of  rapid-fire 
guns  and  air-ships  and  is  not  reported  to  have  dwelt 
on  his  electrical  experiment. 

The  Eighth  avenue  conduit  electric-railway  line 
is  now  in  operation.  It  now  extends  as  far  as  the 
junction  of  Canal  street  and  Broadway,  where  down- 
town travelers  are  transferred  to  the  cable  cars. 
Probably  before  the  end  of  this  week  electric  cars 
will  be  running  along  Sixth  avenue  to  the  Canal 
street  terminal.  The  Sixth  avenue  ears  now  run 
as  far  as  Fourth  street,  but  the  work  of  installing 
the  new  system  on  this  route  as  far  as  Canal  street 
is  nearly  completed.  The  extension  of  both  these 
Hues  as  far  as  Rector  street  is  also  well  advanced, 
while  the  work  of  laying  the  Vesey  street  branch 
tracks  has  been  carried  as  far  as  Church  street. 

The  offices  of  the  Rapid  Transit  commission — 
which  my  readers  have  not  heard  of  for  several 
months,  but  which  is  still  in  existence — were  in  the 
Home  Insurance  building,  which  suffered  severely 
in  the  big  Broadway  fire.  No  important  papers 
were  lost  in  the  fire.  A  meeting  of  the  commission- 
ers was  held  last  week,  but  no  business  of  conse- 
quence was  transacted. 

An  important  conference  of  representatives  of 
electrical,  insurance,  architectural  and  allied  interests 
of  the  country  was  held  last  week  at  the  rooms  of 
the  New  York  Board  of  Fire  Underwriters  to  con- 
sider a  proposed  revision  of  the  National  electrical 
code  governing  the  installation  and  operation  of 
electrical  apparatus  throughout  the  United  States. 
The  rules  were  discussed  section  by  section,  and 
several  minor  changes  were  suggested.  Among 
the  organizations  interested  are  the  American  In- 
stitute of  Architects,  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society  of  Mechan- 
ical Engineers,  the  American  Street  Railway  as- 
sociation, the  Factory  Mutual  Fire  Insurance  com- 
panies, the  National  Association  of  Fire  Engineers, 
the  National  Board  of  Fire  Underwrhers,  the  Na- 
tional Electric  Light  association  and  the  Under- 
writers'  National   Electric  association.  M.    S. 


interest  in  the  Western  Union  Telegraph  company, 
and  it  is  believed  that  he  will  turn  his  attention 
chiefly  to  the  affairs  of  that  corporation. 


PERSONAL. 

Henry  L.  Doherty,  general  manager  of  the  Madi- 
son Gas  and  Electric  company  of  Madison,  Wis., 
was  in  Chicago  on  Monday. 

At  a  meeting  of  the  board  of  directors  of  the  Elec- 
trical Exhibition  company  on  December  7th  H.  L. 
Shippey  was  elected  a  director  and  vice-president  in 
place  of  F.  W.  Roebling,  who  resigned. 

J.  G.  Ihmsen,  manager  of  the  Keystone  Telephone 
company  of  Pittsburg,  visited  Chicago  last  week. 
Mr.  Ihmsen  is  not  a  frequent  visitor  in  this  section, 
and  his  many  friends  in  the  telephone  trade  made 
him  doubly  welcome  on  this  account. 

Judge  John  W.  Showalter  of  the  United  States 
Circuit  Court  of  Appeals  died  at  Chicago  on  Satur- 
day of  pneumonia.  Many  important  electrical  cases 
were  tried  before  Judge  Showalter,  including  the 
incandescent  lamp  and  telephone  litigation. 

Frank  J.  Gould,  the  youngest  of  the  sons  of  the 
late  Jay  Gould,  has  reached  his  majority,  and  it  is 
expected  that  he  will  soon  be  elected  to  membership 
in  the  directories  of  the  various  Gould  properties. 
His  three  older  brothers  are  on  these  boards,  but 
each  has  some  interest  to  which  he  devotes  his  spe- 
cial attention,  George  J.  Gould  is  especially  active 
in  the  management  of  the  Missouri  Pacific  system, 
Edwin  looks  after  a  big  match  company,  and  How- 
ard, who  was  elected  to  membership  in  the  New 
York  Stock  Exchange  on  February  24.  1898.  will 
go  into  Wall  street  on  his  return  from  his  wedding 
trip.     Frank  J.  Gould  has  always  taken  a  particular 


NEW  INCORPORATIONS. 

The  Kalamazoo  Electric  company  is  incorporated 
with  W.  A.  Foote,  president;  S.  S.  Hobart,  secretary, 
and  J.   B.  Foote,  treasurer. 

The  Carter-Hayes  Electric  company  of  Louisville 
has  been  incorporated,  with  $5,000  capital  stock,  and 
S.  V.  Carter,  E.  W.  and  P.  C.  Hayes  incorporators. 

The  Electric  Haulage  and  Manufacturing  com- 
pany of  Brazil,  Ind.,  has  been  formed;  capital  stock, 
$10,000;  directors,  J.  H.  McClelland,  E.  C.  Morgan 
and  C.  B.  Niblack. 

The  Victor  Electric  company  of  Chicago  has 
ccitified  to  an  increase  of  capital  stock  from  $2,400 
to  $6,100,  and  to  an  increase  in  the  number  of  its 
directors   from  three  to   five. 

J/udge  Minor,  in  the  Law  and  Equity  Court,  at 
Richmond,  has  granted  a  charter  to  a  construction 
company,  formed  for  the  purpose  of  erecting  a  plant 
in  that  city  to  be  used  for  the  development  of  the 
v;ater  power  of  James  River.  The  power  so  devel- 
oped will  be  used  in  the  generation  of  electricity 
to  supply  light  and  power  for  manufacturing  pur- 
poses. The  corporation  will  be  composed  of  promi- 
nent capitalists  of  Richmond  and  Baltimore.  The 
capital  stock  of  the  company  is  to  be  not  less  than 
$5,000  nor  more  than  $100,000,  to  be  divided  into 
shares  of  $100  each.  The  officers  for  the  first  year 
shall  be:  President,  R.  Lancaster  Williams;  vice- 
president,  F.  C.  Todd  of  Baltimore,  Md.;  secretary 
and  treasurer,  A.  W.  Weddell  of  Richmond;  di- 
rectors, R.  Lancaster  Williams,  F.  C.  Todd,  J.  W. 
Middendorf,  John  L.  Williams  and  John  Skelton 
Williams.  The  application  for  the  charter  was 
signed  by  F.  C.  Todd,  R.  L.  Williams,  E.  Randolph 
Williams,  Carl  H.  Nolting  and  Charles  B.  Holladay. 


ELECTRICAL  SECURITIES. 

The  Commercial  Cable  company  of  New  York 
has  declared  a  quarterly  dividend  of  1%  per  cent, 
and  an  extra  dividend  of  one  per  cent.,  payable  Jan- 
uary 4,  1899. 

A  controlling  interest  in  the  Baltimore  City  Pas- 
senger Railway  company  has  been  secured  by  the 
Baltimore  and  Northern  road.  The  Baltimore  and 
Northern  has  been  merely  a  suburban  feeder  for  the 
City  Passenger. 

The  Redlands  Electric  Light  and  Power  company 
of  San  Bernardino,  Cal.,  has  filed  for  record  a  trust 
deed  to  the  property  of  the  corporation,  to  secure 
the  Union  Trust  company  of  San  Francisco  in  the 
sum  of  $400,000,  for  bonds  to  be  issued. 

Stockholders  of  the  old  Chicago  South  Side  Rapid 
Transit  company  have  decided  to  carry  their  com- 
plaint against  a  lease  of  the  road  to  the  City  Rail- 
way company  into  court.  They  claim  the  old  fran- 
chise was  not  salable  to  the  reorganized  company. 
They  also  oppose  the  proposed  lease  to  the  City 
Railway  on  the  ground  that  the  Allen  law  prevents 
the  consolidation  of  competing  lines.  The  lawyers 
who  have  considered  the  legal  phases  of  a  lease  to 
the  City  Railway  interpret  the  clause  literally,  and 
maintain  that  there  is  no  consolidation  proposed. 
Little  has  been  heard  of  the  lease  proposition  lately, 
and  it  is  now  believed  that  the  South  Side  people 
will  not  be  satisfied  with  a  guaranty  of  four  per  cent., 
when  the  road  should  earn  that  amount  or  more 
next  year. 

Once  more  the  announcement  is  made  that  the 
Northwestern  Elevated  company  of  Chicago  has  ar- 
ranged for  the  capital  with  which  to  proceed  with 
construction  work.  It  is  said  that  a  loan  of  $4,500,- 
000  will  be  secured,  running  a  year  and  a  half,  bear- 
ing five  per  cent,  interest,  and  secured  by  $5,000,000 
of  Northwestern  bonds.  The  purpose  of  giving  a 
note  instead  of  selling  bonds  at  this  time  is  said 
to  be  that  the  bonds  may  be  held  back  from  the 
market  until  the  road  is  built  and  in  operation,  when 
the  market  would  doubtless  be  improved.  The  new 
plan  is  understood  to  have  been  submitted  to  the 
principal  stockholders  and  to  have  secured  their  ap- 
proval. Securing  consent  from  all  the  stockholders 
will  be  merely  a  formality.  It  is  said  Chicago 
interests  will  place  $1,500,000  of  the  loan. 

The  annual  report  of  the  Boston  Elevated  Rail- 
way company,  its  first  since  the  West  End  railway 
was  succeeded  by  the  new  corporation,  shows  a 
gross  income  of  $9,179,096  for  the  fiscal  year  ended 
September  30th.  This  comprised  $8,967,587  earned 
on  passenger  traffic,  $20,097  on  carrying  the  mails, 
$32,950  on  tolls  from  other  roads  using  its  tracks. 
$63,585  from  rentals  of  its  buildings,  $61,150  from 
advertising  in  the  cars,  $19,946  from  interest  and  de- 
posits and  $13,778  from  various  other  sources.  Op- 
erating expenses  were  $6,566,584,  and  charges,  rent- 
als, dividends,  etc..  swelled  the  total  to  $8,965,019. 
leaving  a  balance  of  $214,077.  The  number  of  rev- 
enue passengers  carried  during  the  year  was  181,- 
321,295,  The  number  of  car-miles  run  was  32,209,- 
150. 

Announcement  is  made  that  the  Brush  Electric 
Light  company  of  Baltimore  is  now  controlled  by 
the  Westinghouse  Air  Brake  company,  and  George 
Westinghouse  is  the  president.  It  was  understood 
that  another  syndicate,  headed  by  E.   B.  Smith  of 


Philadelphia,  was  endeavoring  to  obtain  control  of 
the  Northern  and  Edison  companies,  rivals  of  the 
Brush,  with  the  view  of  consolidation,  and  the  mat- 
ter was  under  consideration.  But  the  Philadel- 
phlaiis  said  that  the  representations  made  as  to  the 
condition  of  the  two  companies  were  not  in  keeping 
with  the  facts,  and  they  called  the  deal  off.  The 
Brush  defaulted  on  its  special  mortgage  bonds  last 
November.  In  making  an  offer  Mr.  Westinghouse 
agreed  to  take  these  at  half  their  face  value  at  cash 
or  exchange  them  for  Westinghouse  Air  Brake 
slock.  The  cash  proposition  was  accepted.  The 
special  mortgage,  which  was  the  third  obtained  by 
the  company,  is  now  merged  into  stock  and  the 
dividend  passed  in  November  is  guaranteed. 


MISCELLANEOUS. 


The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals,  until  De- 
cember 20th.  for  furnishing  the  navy  yard  at  Pons- 
moulh,  N.  PI.,  with  one  steam  engine  and  one  direct- 
current  dynamo.  Specifications,  blank  forms  of 
proposal  and  all  necessary  information  will  be  fur- 
nished upon  application  to  the  navy  yard  at  Ports- 
mouth   or  to  the  bureau  at  Washinglon,  D.  C. 


TRADE  NEWS. 


The  John  Kammer  company  of  176  Indiana  street, 
Chicago,  reports  that  it  is  much  gratified  bv  the  re- 
ceipt of  numerous  orders  for  its  New  Rival  in- 
candescent lamp.  Users  who  have  taken  the  trouble 
to  give  this  lamp  a  careful  test  pronounce  it  highly 
satisfactory,  it  is  claimed. 

The  E.  P.  Allis  company  of  Milwaukee  has  re- 
ceived a  cable  order  for  two  engines  for  an  electric- 
lighting  station  in  London.  The  Allis  company 
also  received  an  order  increasing  the  original  order 
of  the  Metropolitan  company  of  New  York  for  three 
niore  engines  for  its  street-railway  plant.  The  orig- 
inal order  of  the  Allis  company  was  for  eight  engines 
and  it  will  now  build  ii  for  the  New  York  concern' 
The  negotiations  with  Mr.  Yen  for  the  mill  in 
Shanghai  have  also  been  closed.  This  mill  will  be 
built  entirely  in  this  country  and  a  force  of  men  will 
be  sent  to  China  to  put  it  up. 

The  Western  Electric  company  of  Chicago  is  hav- 
ing a  great  demand  for  the  Petite  enclosed  long-burn- 
ing arc  lamp,  which  is  furnished  with  three  styles 
of  ornamental  globes  and  may  be  provided  with 
glass  or  metal  shades.  It  shouldl  be  borne  in  mind 
that  the  light  shines  through  but  one  thickness  of 
glass  and  that  there  is  no  framework  in  sight  and 
that  the  umbrella-shaped  shade  reflects  downward 
the  upward  rays  from  the  arc  that  would,  otherwise, 
be  lost.  It  will  be  seen  that  this  type  of  lamp  is 
particularly  adapted  for  outside  work,  to  say  nothing 
of  indoor  service  in  stores,  restaurants  and  other 
places  where  so  much  light  is  usually  lost  in  the 
illumination  of  the  ceilings.  This  lamp  is  made  for 
110  volts,  two  in  series  on  220  volts,  five  in  series  on 
500  volts,  or  singly  on  220  volts.  It  is  only  20  inches 
long  and  is  easily  trimmed. 

BUSINESS. 

The  Eureka  Electric  company  of  Chicago  is  pre- 
paring to  exploit  its  new  express  switchboard,  which 
is   claimed    by   the   maker  to    contain   many   novel 

features. 

The  Berhn  Iron  Bridge  company  of  East  Berlin; 
Conn.,  has  recently  built  for  the  town  of  Newportj 
Herkimer  County,  N.  Y.,  a  bridge  having  two  spans 
of  about  70  feet  each.  This  bridge  is  of  the  para- 
bolic type,  with  steel  floor  beams  and  stringers. 

■The  Leather  Preserver  Manufacturing  company, 
Chicago,  now  following  the  somewhat  unique 
business  of  recuperating  old  belts,  particularly  belts 
that  have  been  oil-soaked  and  are  exceedingly 
greasy,  has  added  to  its  factory  on  School  place, 
Chicago.  The  ofiice  of  the  institution,  however, 
still  remains  at  27  West  Monroe  street.  A  recent 
order  for  the  treating  of  an  old  belt  was  received 
from  Nova  Scotia. 

The  Electric  Appliance  company  has  taken  the 
general  western  agency  for  the  Crescent  tin  shade, 
which  has  been  designed  with  a  view  to  displacing 
the  ordinary  flat  tin  shade,  and  it  is  being  manufac- 
tured in  such  large  quantities  that  it  can  be  sold  for 
even  a  less  price  than  the  flat  shade.  It  is  curved 
in  shape  to  concentrate  the  light  as  much  as  pos- 
sible and  has  its  bright  surface  corrugated,  to  give 
a  good  distribution. 

The  Western  Electric  company,  in  order  to 
promptly  fill  orders,  now  carries  a  complete  stock 
of  Stanley  induction  single-phase  and  two-phase  mo- 
tors. The  former  are  made  only  in  two  sizes, 
namely,  one-fourth  and  one-half  horse  power,  for 
either  50  or  100  volts  and  for  8,000  or  16,000  alter- 
nations. The  two-phase  motors  range  in  sizes  from 
one  to  40  horse  power.  A  complete  stock  of  motor 
transformers  is  also  carried. 

The  suppl}^  department  of  the  Chicago  Edison 
company  is  making  a  specialty  of  Flardtmuth  cored 
and  solid  carbons.  These  goods  were  secured  by 
the  Chicago  Edison  company'  before  the  increased 
tariff  was  placed  on  articles  of  this  class,  and,  as  a 
consequence,  the  company  is  in  position  to  give 
its  customers  benefits  that  could  not  otherwise  be 
obtained.  The  supply  department  of  the  Chicago 
Edison  company  has  been  doing  an  exceptionally 
good  business.     In  fact,  all  hands  at  this  time  are 
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very  busy,  and  the  prospects  for  the  winter  trade 
are  extraordinarily  good. 

The  Electric  Machinery  company  of  Minneapolis. 
Minn,,  has  recently  closed  negotiations  with  the 
National  Electric  company  of  Eau  Claire,  Wis.,  for 
the  purchase  of  a  complete  line  of  direct-connected 
generators.  The  deal  includes  drawings,  patterns 
and  all  special  jigs  and  tools  for  the  manufacture 
of  the  machinery.  The  addition  of  this  apparatus 
to  what  the  Electric  Machinery  company  already 
has  gives  it  in  the  direct-connected  type  a  complete 
line,  from  the  smallest  sizes  used  up  to  150  kilowatts, 
and  in  the  belted  style  up  to  225  kilowatts.  Messrs. 
Boustead  and  Chalmers,  who  control  the  company, 
have  the  best  wishes  of  the  Northwest. 

The  Emerson  Electric  Manufacturing  company  o[ 
St.  Louis  calls  attention  to  the  fact  that  its  improved 


induction  sewing-machine  motor  makes  a  useful  and 
acceptable  Christmas  present  for  any  housekeeper. 
These  motors,  having  no  wearing  part  except  the 
shaft,  are  particularly  adapted  for  use  by  inexpe- 
rienced persons,  and  the  entire  device  is  easily  at- 
tached to  any  make  of  family  sewing  machine.  The 
sewing  machine  is  started  and  stopped  and  its  speed 
is  regulated  by  a  slight  movement  of  the  sewing- 
machine  treadle.  The  company  further  states  that 
this  is  not  in  any  sense  an  experiment,  but  is  thor- 
oughly practicable  and  fully  guaranteed.  Purchas- 
ers should  mention  voltage  and  alternations  of  cur- 
rent, direction  in  which  hand  wheel  of  sewing  ma- 
chine revolves  and  style  of  plug  for  socket  in  order- 
ing motor. 

The  following  report  on  the  merits  of  the  Mon- 
laiik   multiphase   cable   is   published   by   permission 


of  Mayor  Josiah  Quincy  of  Boston,  at  whose  request 
the  officials  of  the  Boston  Fire  Department  made 
an  official  investigation:  "In  compliance  with 
your  request  I  have  examined  the  Montauk  multi- 
phase cable  and  hereby  report  that  it  appears  to 
be  a  valuable  adjunct  for  use  in  any  automatic  fire- 
alarm  service,  depending  on  the  action  of  thermo- 
static devices  for  its  operation.  I  base  this  opinion 
on  the  fact  that  the  cable  is  so  constructed  that  it 
is  thermostatic  throughout  its  entire  length,  and 
will  therefore  be  available  for  operating  the  system 
with  which  it  is  connected  should  a  fire  occur  at 
any  point  where  it  is  placed.  On  this  account  it  is, 
m  my  opinion,  superior  to  the  isolated  thermostats 
used  in  the  present  automatic  systems."  The  re- 
port was  signed  by  B.  S.  Flanders,  superintendent 
of  the  fire-alarm  branch  of  the  department. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


615,246.  Electric  Battery.  Owen  T.  Bugg,  Jr.,  New 
York,  N.  Y.     Application  filed  March  15,  1898. 

An  electrical  battery  consisting  of  a  conductine  con- 
taining vessel  havine  a  non-conductinE;  cover,  to  which  is 
rigidly  secured  the  zinc  electrode,  is  described.  There  is  an 
inclosed  cylinder  and  active  material  is  picked  between 
the  cylinder,  and  the  inner  wall  of  the  containing  vessel, 
and  ineans  are  provided  at  the  bottom  of  the  vessel  for 
securing  the  zinc  electrode. 

615,265.  Alternating-current  Dynamo-electric  Ma- 
chine. Sebastian  Z.  de  Ferranti,  HoUinwood, 
England.     Application  filed  December  28,  1897. 

In  an  alternating-current  dynamo-electric  machine  hav- 
ing a  disk  armature  there  is  the  combination  with  the 
bobbins  compo'^ing  the  armature  nf  separately  insulated 
supports  for  the  bobbins  and  means  for  adjusting  the 
armature  radially  and  compressing  the  sections  after  the 
machine  has  been  in  use. 
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615,292.  Electric  Battery.  Maurice  Maas,  New 
York,  N.  ^.  Application  filed  September  7, 
1897. 

One  claim  is  given  :  In  an  electric  dry  battery  the  combin- 
ation of  a  jar,  a  cover  hermetically  sealed  thereon,  a  zinc,  a 
filling  within  the  zinc  surroundine  a  bag  containing  an  ab- 
•  sorbent,  a  hollow  carbon  having  its  lower  end  inclosed  by 
the  absorbent  and  provided  with  openings  in  that  part,  a 
liquid  permeating  the  filling,  bag,  absorbent  and  the  in- 
terior of  said  carbon,  one  or  more  vents  in  said  cover  and 
porous  stoppers  for  said  vents. 

6lS,344-  Telephone.  Franz  Burger  and  Henry  M. 
Williams,  Fort  Wayne,  Ind.  Application  filed 
August  j6,  1897. 

A  telephone  apparatus  is  described  comprising  a  bar,  a 
shdable  handle  mounted  on  the  bar,  contacts  controlled  by 
the  slidable  handle,  and  a  cross-piece  supporting  the  tele- 
phone instruments. 

615,347.  Electric  Switch.  William  Ely,  Providence, 
R.  I.    Application  filed  August  14,  1896. 

A  supporting  bo.se  or  frame  and  a  rotatable  shaft  with 
one  or  more  contact  knives  or  blades  and  a  crank  secured 
upon  the  shaft,  an  arm  open-slotted  at  one  side  and  rotata- 
bly  fitted  upon  the  confined  end  of  the  crank  concen- 
trically with  the  shaft,  and  partially  embracing  the  con- 
fined end  of  the  cranif,  whereon  it  is  capable  of  partial 
rotation  wiihout  reference  to  the  movement  of  the  crank 
and  shatt,  a  cross-head  pivotally  connected  with  the  free 
end  of  the  slotted  arm,  guide  means  lor  the  cross-bead, 
and  an  extensible  spring  connecting  the  cross-head  and 
the  free  end  of  the  crank. 

615,349.  Electric  Cable  Conductor.  Stephen  D. 
Field,  Stockbridge,  Mass.  Application  filed  De- 
cember 24,  1897. 

A  cable  conductor  is  composed  of  the  insulated  wires  of 
an  electrical  circuit  and  one  or  more  iron  companion 
wires  or  rods  not  included  in  such  circuit,  the  insulated 
wires  and  iron  wires  being  interbraided  or  interlaced. 

615,351.  Dynamo-electric  Machine.  John  E.  Ful- 
ler, New  York,  N.  Y.  Application  filed  March 
24,  1898. 

The  revolving  armature  and  field  magnet  pole  pieces, 
integral  with  a  common  connecting  base,  but,  divided  up 
into  similar  sections  at  the  respective  poles,  whereby  a 
uniformity  of  magnetism  is  set  up  and  maintained  in  the 
poles  of  the  field  magnet,  are  the  chief  features  of  the 
machine. 

615,365.  Electrical  Appliance  for  Elevators.  James 
H.  Roberts,  Grand  Rapids,  Mich.  Application 
filed   December  27,   1895. 

This  apparatus  comprises  the  compound-wound  brake 
motor,  the  controller,  the  starting  and  stopping  switch, 
and  means  for  operating  the  switch  and  controller  from 
the    elevator   carriage,    the    switch    having  three   sets   of 
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contacts  for  forming  the  circuits  at  the  ends  of  the  move- 
ments of  the  switch,  combined  with  the  pair  of  switches 
operated  from  the  hoisting  mechanism  and  each  having 
three  pairs  of  contacts  and  suitable  conductors. 

615.369.  Ore  Stamp.  David  M.  Smyth  and  Joseph 
E.  Smyth,  Pasadena,  Cal.  Application  filed  No- 
vember 29,  1897. 

The  vertically  moving  ore  stamp  has  a  bar  of  magnetic 
material,  an  upward  extension  of  non-magnetic  material, 
a  helix  surrounding  the  non-magnetic  material  and  only 
the  upper  end  of  the  magnetic  material  when  the  stamp 
rests  in  the  mortar,  an  e!ectro-magoet,  a  spring  connected 
to  the  core  or  armature  of  the  electro-magnet  and  acting 
upon  the  upper  end  of  the  bar  of  the  stamp,  and  a  switch 
for  directing  the  electric  currents  through  the  respective 
helices. 

615,388.  Apparatus  for  Operating  Electric  Switches. 
Charles  Hartdegen,  Newark,  N.  J.  Application 
filed  July  30,  1S97. 

The  combination   includes  a  time-piece,  its  train  of  gear 

mechanism,  its  winding  arbor  and  a  helix  on  the  arbor, 
and  means  connected  with  the  switch  in  engagement  with 
the  helix  for  automatically  actuating  the  switch  mechan- 
ism and  closing  the  same. 

615,395.  Circuit  Breaker.  Frederick  A.  La  Roche, 
New  York,  N.  Y.  Application  filed  December 
28,  1897. 

A  set  of  stationary  contacts,  a  movable  contact  or  bridge, 
a  latch  engaging  tbe  bridge,  in  combination  witli  two 
solenoids,  a  rod  suitably  supported  and  situated  within 
the  solenoids,  each  solenoid  provided  with  a  plunger, 
guided  by  the  rod,  one  of  the  plungers  operating  the  latch 
whenever  a  current  exceeding  a  predetermined  limit 
occurs  in  its  solenoid,  and  the  other  plunger  operating  the 
latch  whenever  the  current  in  its  solenoid   is  interrupted. 

615.407.  Electric  Arc  Lamp.  Moses  S.  Okun,  New 
York,  N.  Y.     Application  filed  June  3,  1895. 

Essential  parts  are  a  caibon-operatine  rod.  a  carbon 
holder,  means  connecting  the  holder  with  the  rod  and  per- 
mitting the  carbon  to  have  independent  motion  of  transla- 
tion laterally  during  operation,  and  means  for  guiding  the 
carbon. 

615.408.  Electric  Arc  Lamp.  Moses  S.  Okun,  New 
York,  N.  Y.  Application  filed  October  21,  1895. 
Renewed  May  2S,  1S98. 

In  an  arc  lamp  there  is  a  globe  closed  below  the  arc, 
and  a  disk  or  plate  fitting  snugly  within  the  globe  so  as  to 
travel  up  and  down  with  the  upper  carbon  to  retard  the 
access  of  air  to  the  arc. 

615,418.  Automatic  Rheostat.  Eleazer  T.  Wilkin- 
son, Philadelphia,  Pa.  Application  filed  May 
8,   1897. 

A  series  of  segments  is  insulated  from  each  other  and 
provided  with  resistance  coils;  a  lever  is  suitably  ful- 
crumed  and  carrying.a  contact  roller  for  the  segments;  an 
armature  is  connected  wiih  the  lever,  circuits  with  work- 
ing solenoids  actuating  the  armature,  a  solenoid  with  con- 
ductors leading  thereto  and  provided  with  an  armature,  a 
pivoted  lever  connected  with  the  armature  and  having  a 
depending  needle  and  relays  in  the  solenoid  circuits  hav- 
ing terminals  adapted  to  be  in  contact  with  the  needle, 
the  relays  having  armatures  for  opening  or  closing  the 
circuits. 


NO.   615,399. 

615.419.  Rheostat.     Charles  Wirt,  Philadelphia,  Pa. 
Application  filed  July  26,   1897. 

In  a  rheostat  the  combination  is  claimed  with  a  casing 
of  successive  folds  of  electrical  conducting  material  in 
series  circuit  within  the  casing,  detents  to  secure  the  con- 
ducting material  in  fixed  relation  with  the  casing,  a  mova- 
ble contact  member,  mounted  upon  the  casing,  ap.d  means 
to  shift  the  member  in  direct  contact  with  the  successive 
folds  of  the  conductor. 

615.420.  Electrical  Connection.     William  E.  Baker, 
Chicago,  111.     Application  filed  July  13,  i8g6. 

A  box  is  mounted  on  the  adjacent  end  of  each  car;  a 
casting  is  mounted  therein   provided  with  a  pair  of  contacL- 


makmg  devices;  a  link  is  provided  with  cooperating  con- 
tact-making devices  at  each  end  thereof,  one  of  the  con- 
tact devices  comprising  a  cylindrical  sleeve  forming  a 
socket  and  the  other  comprising  a  plug  adapted  to  be 
received  in  the  sleeve  when  in  use. 

615,471.     Reflector.     Albert    E.    Boeschenstein,    St. 
Louis,  Mo.     Application  filed  February  28,  i8g8. 

The  combination  is  claimed  with  a  lamp  bracket  of 
mirrors  supported  thereby  and  arranged  at  an  angle  to 
each  other  so  as  to  face  the  exterior,  a  lamp  support  sup- 
ported by  the  bracket  so  as  to  face  the  interior,  and  lamps 
fitted  to  the  support,  behind  or  within  the  angle  of  the 
mirrors, 

615.539.     Electric     Battery.     Philip     A.      Emanuel, 
Aiken,  S.  C.     Application  filed  May  17,  1898. 

Both  the  positive  and  negative  elements  have  passages 
through  them;  a  porous  body  separates  the  elements,  the 
porous  body  being  impervious  to  a  fluid  where  it  registers 
with  the  passage  through  the  elements,  an  exciting  fluid 
or  electrolyte,  and  means  for  forcing  the  fluid  or  electro- 
lyte through  the  passages  in  the  elements  and  through  the 
porous  body. 


NO.    615,592. 

615.540.  Electric  Battery.  Philip  A.  Emanuel, 
Aiken,  S.  C.     Application  filed  May  17,  i8g8. 

This  is  a  voltaic  pile  which  consists  of  a  plurality  of 
positive  and  negative  elements  placed  alternately  one 
above  the  other  with  a  casing  of  porous  material  inclosing 
the  elements,  a  vessel  containing  the  porous  casing,  and 
an  electrolyte  carried  within  the  vessel. 

615.541.  Electric  Battery.  Philip  A.  Emanuel, 
Aiken,  S.  C.     Application  filed  May  17,  1898. 

A  thermo-electric  pile  consists  of  a  plurality  of  thermo- 
electric couples  separated  from  each  other  by  porous 
diaphragms  and  inclosed  in  a  porous  casing. 

615,584.  Block-signal  System.  William  L.  Stock- 
ton, Trenton,  Ohio.  Application  filed  Decem- 
ber 20j   1897. 

There  is  a  trolley  wire  having  sliunt  connection  with  the 
feed  wire,  with  switch  trolley  wires  at  the  ends  of  the  trol- 
ley wire,  but  insulated  therefrom,  a  wire  connecting  the 
switch  wires,  a  sliunt  between  the  connecting  wire  and 
the  feed  wire,  an  electro-magnet  in  each  of  the  shunts,  a 
signal  circuit  and  a  switch  operated  by  the  electro- 
magnets for  cutting  in  and  out  a  connection  between  the 
feed  wire  and  signal  circuit. 

615,592.  Electric  Locomotive.  Martin  E.  Thomas, 
Cassaday,  Ky.     Application  filed  July  12,  1897. 

A  motor  is  carried  by  the  truck  in  gear  with  the  axle 
and  a  dynamo  is  carried  by  the  body  in  electrical  connec- 
tion with  the  motor,  while  an  engine  drives  a  horizontal 
shaft  with  pulleys  upon  the  shaft  and  a  belt  connecting 
the  pulleys  with  the  armature  of  the  dynamo. 

615,594.  Electric  Locomotive  and  Truck.  Samuel 
M.  Vauclain,  Philadelphia,  Pa.  Apphcation  filed 
December  29,  1897. 

The  combination  in  an  electric  locomotive  of  the  driv- 
ing shaft,  a  crank  thereon  having  an  extended  sleeve,  a 
wheel  secured  to  the  sleeve  of  the  crank  and  a  bearing 
block  in  which  the  sleeve  is  journaled . 

615.652.  High-frequency  Apparatus.  Thomas  B. 
Kinraide,  Boston,  Mass.  Application  filed  May 
13,  1897. 

An  induction  device  is  provided  with  a  primary  having  a 
plurality  of  turns  and  means  to  shift  the  circuit  connection 
from  one  turn  to  another  transversely  of  the  turns,  at 
either  or  both  ends  of  the  coil  at  will. 

615.653.  High  -  frequency  Induction  Apparatus. 
Thomas  B.  Kinraide,  Boston,  Mass.  Appli- 
cation filed  March  4,  1S98. 

An  induction  device  having  a  primary  of  sheet  metal, 
the  turns  of  the  primary  being  insulated  from  each  other 
by  a  saw-cut. 

Design. 

29,782.  Insulator.  Jacque  L.  Morgan,  Kansas  City, 
Mo.  Application  filed  September  6,  1898. 
Term  of  patent,  seven  years. 
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Postal    Telegraph    Booth    at    Hebrew 
Charity  Fair,  Chicago. 

Tlie  Hebrew  Charity  Fair  has  come  to  be  recog- 
nized as  one  of  the  estabUshed  institutions  of  Chi- 
cago, and  this  year's  galliering  at  the  Auditorium 
was  more  successful  than  any  former  event  of  the 
kind,  not  only  as  a  social  affair,  but  in  a  financial 
way  as  well.  Several  new  features  were  introduced 
which  contributed  largely  to  the  enjoyment  of  visi- 
tors and  at  the  same  time  enabled  the  management 
to  realize  a  considerable  sum  for  the  enterprise. 
Among  the  most  attractive  innovations  was  the 
establishment  of  a  telegraph  service,  which  was  in 
reality  an  up-to-date  development  of  the  old-fash- 
ioned  postoffice   idea   borrowed   from    church   fairs 


Postal  sending  blanks  for  the  center,  with  a  border 
made  of  envelopes  and   Postal  pasters. 

An  excellent  view  of  the  booth  and  the  staff  in 
charge  is  presented  in  Fig.  i.  Mrs.  Ben  Rosenthal 
had  personal  supervision  of  the  affair  and  was  as- 
sisted by  Miss  Hattie  H.  Mar.K  and  the  following- 
named  ladies,  who  filled  positions  as  operators  and 
messengers:  Misses  Heidelberg,  Rebecca  Marx, 
Pearl  Eichberg,  Grace  Eichberg,  Fannie  Greene- 
baum,  Rose  Rosenthal,  Fannie  Rutter,  Blanche 
Eisendrath,  Sadie  Israel,  Jennie  Heyman,  Minnie 
Moss,  Josie   Moss  and   Edna   Leesem. 

It  will  be  readily  understood  that  this  booth  proved 
a  very  attractive  feature  of  the  fair  and  that  it  was 
fmancially  successful.  The  alert,  pretty  girls,  who 
were  dressed  in  a  uniform  of  white  trimmed  in  blue 


pared  with  a  .'Special  reference  to  the  occasion,  but 
all  bore  the  impress  of  the  well-known  Postal  Tele- 
graph trademark. 

So  capable  and  enterprising  were  the  managers 
of  this  booth,  that  the  Postal  officials  at  Chicago 
would  be  glad  to  add  them  to  their  regular  force  of 
employes.  There  never  was  a  better  drilled  corps 
of  messengers,  and  their  deliveries  were  astonisli- 
ingly  quick  and  accurate.  The  record  shows  that 
not  a  single  telegram  had  to  be  'reported  back  for 
collection," 


Northwestern  Electrical  Association. 

The  seventh  annual  convention  of  the  Northwest- 
ern Electrical  association  will  be  held  at  Hotel  Pfis- 


FIG.    I.       POSTAL   TELEGRAPH    BOOTH    AT   THE   HEBREW   CHARITY   FAIR,    CHICAGO.' 


of  long  ago.  The  Postal  Telegraph-cable  company 
contributed  the  booth  and  aided  in  the  organiza- 
tion and  management  of  the  affair. 

The  booth  was  about  lo  feet  square  and  lo  feet 
high  at  its  highest  point,  and  it  occupied  the  space 
between  the  central  arches  in  the  foyer  of  the  Audi- 
torium. It  was  the  first  thing  one  saw  upon  enter- 
ing, and  as  it  was  attractive  and  unique,  it  called 
forth  many  compliments.  The  four  posts  marking 
the  enclosure  were  telegraph  poles,  neatly  cross- 
armed  and  wired.  For  insulators,  green  incandes- 
cent lamps  were  used,  producing  a  very  beautiful 
effect.  'The  prevailing  colors  v/ere  white  and  gold. 
The  four  panels  were  decorated  w-ith  Postal  sending 
blanks  for  background,  a  border  being  made  of 
the  envelopes  and  the  familiar  Postal  paster.  These 
pasters  of  blue  and  yellow  were  also  used  to  good 
effect  in  forming  borders  and  letters.  The  ceiling 
of  the   booth   was   also   ingeniously   composed   of 


and  gold  braid,  wearing  the  regulation  Postal  mes- 
senger cap  and  badge,  kept  a  vigilant  lookout  for 
friends  and  acquaintances,  and  before  they  could 
escape  each  visitor  found  a  telegram  bearing  his 
address,  with  the  invariable  charge  of  25  cents, 
which  the  envelope  stated  was  for  "Sweet  Charity's 
Sake."  A  group  of  these  messengers  is  presented 
in  Fig.  2,  on  page  352.  No  one  escaped  their  vigi- 
lance, and  everyone  was  made  happy  by  some  ap- 
propriate message  piepared  for  the  occasion,  which 
had  been  stored  away  in  its  proper  alphabetical 
box,  until  the  opportunity  seemed  ripe  for  delivery. 
For  weeks  before  the  fair  opened,  messages  had 
been  thought  out  and  prepared,  and  no  one  be- 
grudged the  small  payment,  for  it  not  only  helped 
the  cause,  but  the  message  itself  was  a  souvenir  of 
a  very  happy  time;  and  without  exception  everyone 
seemed  delighted  with  the  telegraph  feature  of  the 
fair.    The  envelopes  and  message  blanks  were  pre- 


ter,  Milwaukee,  commencing  on  Wednesday  morn- 
ing, January  iSth.  The  following  papers  will  be 
read  and  discussed : 

"Trend  of  Central  Station  Design,"  by  B.  J.  Ar- 
nold of  Chicago. 

"Meter-rate  Systems,"  by  E.  L.  Debell  of  Sheboy- 
gan,  Wis. 

"Design  of  Secondary  Circuits  in  Alternating 
Plants,"  by  George  L.  Thayer  of  Belle  Plaine,  la. 

"Electricity  Direct  from  Coal,"  by  Professor  A.  J. 
Rogers  of  Milwaukee. 

"Inductive  Loads  on  Alternating-current  Trans- 
formers." by  Professor  D.  C.  Jackson  of  Wisconsin 
University,  Madison. 

"Electric  'Vehicles  and  Their  Relation  to  Central 
Stations,"  by  H.  M.  Maxim  of  Hartford.  Conn. 

"Association  Management,"  by  H.  L.  Doherty  of 
Madison,  Wis, 

Mr,  Frank  L,  Perry  of  Chicago  has  consented  to 
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give  an  illustrated  lecture  on  "Curious  Things  Elec- 
trical," and  musical  and  electrical  Indian-club  exer- 
cises and  novel  pyrotechnic  effects  will  be  presented 
by  Mr.  George  W.  Patterson  of  Chicago. 

"Members  are  invited  to  mail  to  the  secretary,  prior 
to  Januarj'  loth,  questions  on  any  matter  connected 
with  their  business  upon  which  information  is  de- 
sired, giving  name  and  address  "as  an  evidence  of 
good  faith,  not  for  publication."  All  questions  re- 
ceived will  be  printed  in  the  second  notice,  together 
with  a  request  for  prepared  answers  to  be  ready 
at  the  convention  when  called  for.  The  usual  one- 
and-one-third  fare  has  been  secured  from  the  West- 
ern Passenger  association,  conditioned  upon  100  cer- 
tificates of  attendance.  The  railroad  joint  agent 
will  be  in  attendance  at  the  convention  on  Thurs- 
dav,  Januarv  19th,  to  countersign  certificates.  James 
Wolff,  W.  W.  Low  and  George  S.  Whyte  of  Chi- 
cago w-ill  have  charge  of  transportation  arrange- 
ments for  delegates  coming  from  or  through  that 
city. 

The  Hotel  Pfister  will  make  the  usual  reduced 
tales  to  delegates.  Rooms  and  exhibit  space  should 
be  secured  well  in  advance.  The  fact  that  the  \\  is- 
consin  Legislature  meets  this  winter  makes  it  im- 
portant that  everj-  central-station  plant  in  the  state 
should  have  a  representative  at  the  convention.  .\ 
banquet,  theater  part}'  and  sleigh  ride  are  being  ar- 
ranged for.  and  an  eniovable  entertainment  for  all 
is  assured.'    Officers  will  be  elected,  summer-meet- 


oE  platina  or  iridium  or  the  osydes  of  incandescence — oxyde  of 
thoriam  or  cerium,  etc, — causing  the  ignition  of  the  stocking  at 
he  contact  with  the  mixture  of  gas  and  air. 

There  is  reason  to  believe  that  the  English  de- 
partment of  this  unique  journal  is  conducted  by 
some  one  who  has  had  the  advantage  of  a  training 
in  a  Yankee  patent  shark's  oiBce.  At  any  rate,  the 
owner  of  the  patent  mentioned  may  rest  assured 
that  he  will  not  be  disturbed  in  the  possession  of 
his  invention  if  the  translation  of  the  claim  here  re- 
produced is  accepted  as  an  official  interpretation. 


Proposed  Patent  Legislation. 

[Special  correspondence  of  the  Western  Electrican.] 

Washington,  D.  C,  December  19. — The  Patent 
Law  association  of  this  cit>'  has  made  a  compilation 
of  the  bills  pending  in  Congress  affecting  the  patent 
law,  together  with  the  views  of  the  association.  Be- 
fore the  organization  passed  upon  any  of  the  bills 
in  question  copies  of  them  were  submitted  to  law- 
vers  throughout  the  country,  and  criticisms  invited. 
The  conclusions  presented,  therefore,  are  not  merely 
the  views  of  a  few  men,  but  embody  the  deliberate 
iudgment  reached  by  a  long  and  careful  study  of 
the  whole  field  of  pending  legislation  by  many  rep- 
resentatives of  the  patent  bar  and  officials  especially 
interested  in  patent  legislation. 

The  association  found  that  everywhere  there  was 
an  agreement  upon  three  points:     The  necessitj-  of 


FIG.    2.       POST.4L   TELEGRAPH    BOOTH    AT   THE   HEBREW   CHARITY   FAIR,    CHICAGO,  — SPECIAL   MESSENGERS 


ing  plans  proposed  and  discussed,   committees  ap- 
pointed and  other  business  transacted. 


Hungarian  Patent  Publication. 

-Americans  are  proud  of  their  patent  system,  and 
while  they  admit  that  it  shares  the  fate  of  all  human 
institutions  in  lacking  perfection,  they  justly  con- 
tend that  it  is  so  far  superior  to  corresponding 
branches  of  foreign  governments  as  to  place  it  safely 
beyond  comparison  with  the  best  of  them.  This 
condition  is  impressed  upon  inventors  and  patent 
experts  who  have  occasion  to  apply  for  protection 
in  other  countries,  and  an  instance  of  this  kind  was 
recently  brought  to  light  which  will  serve  by  con- 
trast to  show  how  far  the  Old  World  is  behind  the 
New  in  this  particular. 

The  United  States  publishes  an  Official  Gazette 
every  week  containing  a  record  of  patents  granted 
in  this  countrj',  but  many  foreign  countries  do  not 
appreciate  the  importance  of  such  a  publication. 
Among  those  lacking  this  very  important  service  is 
the  Hungarian  Patent  Office.  An  attempt  has  been 
made  to  supply  the  defect  by  private  enterprise,  and 
a  journal  has  been  established  to  conduct  the  work, 
.^s  the  total  number  of  patents  granted  is  small,  and 
these  mostly  to  foreigners,  it  was  determined  at  the 
outset  to  print  the  record  in  four  languages,  Hun- 
garian, German,  French  and  English.  Here  is  an 
extract  from  the  English  department  of  this  unique 
journal: 

Proceeding  at  the  Production  of  Stockings  of 
THE  Light  Without  Flame  of  Spontaneous 
Ignition. 

Ctahn 

Proceeding  at  the  prodnction  of  stockings  of  the  light  without 
flame  of  spontaneous  ignition  without  use  of  heaters  or  putting-in 
of  lighters,  characterized  by  a  stocking  of  light  without  flame  of  a 
provenience  whatever  prepared  in  sach  a  manner  after  it'streate- 
ment  in  an  alcalic  bath  by  impregnation  of  one  portion  of  its  sur- 
ace  by  platina — or  iridium — salts,  that  these  salts  form  ethiops 


carefully  studying  out  some  plan  to  put  into  the 
best  shape  the  mass  of  material  piled  up  in  the 
United  States  Patent  Office  so  that  a  thorough  search 
might  be  made  by  the  examining  corps,  by  attorneys 
making  validity  searches  and  by  the  public  generally 
in  search  of  information:  that  there  are  now  too 
many  appeals  in  contested  cases  in  the  Patent  Of- 
fice: that  the  present  arrangement  of  circuit  courts 
of  appeals  is  a  failure  as  applied  to  the  patent  sys- 
tem, and  that  one  final  court  is  wanted  whose  rulings 
will  cover  territory  co-extensive  with  the  grant, 

.\  suggestion  which  seems  to  met  with  general 
approval  is  that  the  trademark  law  shall  be  ex- 
tended to  commerce  between  the  several  states,  and 
that  the  power  of  the  commissioner  of  patents  should 
be  supplemented  by  the  specific  provision  of  law 
re,giilating  the  admiission  of  attorneys. 

The  association  has  been  impressed  with  the  ne- 
cessitv'  of  urging  upon  all  persons  having  to  do 
with  patent  legislation  the  great  advantages  accru- 
ing from  a  broad,  general  discussion  of  such  legis- 
lation, and  it  is  thought  inexpedient  and  impolitic 
to  recommend  any  radical  change  in  the  present  sys- 
tem of  procedure  in  the  Patent  Office,  and,  at  the 
same  time,  a  radical  change,  such  as  the  creation 
oT  a  new  court,  without  weighing  carefully  the  re- 
ciprocal relations  between  such  provisions. 

.\t  this  time  it  is  the  judgment  of  nearly  all  patent 
lawyers,  so  far  as  they  can  be  reached,  that  some 
provision  must  be  made  to  establish  a  final  court 
in  patent  causes.  Some  desire  a  separate  patent 
court — the  maiorit>-.  in  fact,  seem  to  favor  that — 
while  others  object  to  it  and  would  restore  jurisdic- 
tion to  the  Supreme  Court  of  the  United  States,  on 
the  ground  that  there  should  not  be  a  final  court 
other  than  the  Supreme  Court  for  a  special  branch 
of  law. 

The  association,  in  common  with  the  patent  bar 
throughout  the  country,  has  been  peculiarly  im- 
pressed by  the  necessity  of  making  a  firm   stand 


against  the  constant  tinkering  with  the  patent  sys- 
tem by  means  of  ill-considered  bills.  The  subject 
is  one  that  should  not  be  urged  during  the  present 
or  short  session  of  Congress.  It  requires  the  fullest 
possible  consideration  and  the  widest  discussion, 
which  cannot  be  had  this  session,  for  the  reason  that 
Congress  has  its  hands  full  in  the  consideration  of 
appropriation  bills  and  peace  treaties.  A,  F,  T, 


Electrical  and  Engineering  Work  in  the 
Navy  During  the  War.' 

By  W.   D.  Weaver, 

The  lessons  taught  by  the  late  war  with  respect 
to  the  employment  of  electricity  aboard  men-of-war 
are  few  in  number,  though  important  iri  their  bearing. 
The  most  decisive  result  was  the  demonstration  of 
the  immense  superiority  of  electricity  over  steam  for 
the  operation  of  turret-training  apparatus — a  demon- 
stration so  decisive,  in  fact,  that  the  question  of  the 
employment  of  electric  power  for  this  purpose  is 
no  longer  an  open  one.  The  societj'  is  to  be  con- 
gratulated that  one  of  its  members  is  the  inventor 
of  the  system  whose  application  has  led  to  this  happy 
result,     I  refer  to  Mr,  H,  Ward  Leonard, 

.i^nother  question  which  the  test  of  battle  has  set- 
tled definitely  is  the  superioritj'  of  electric  ammuni- 
tion hoists,  not  only  in  efficiency  in  working,  but 
also  with  respect  to  location  and  space  occupied,  that 
will  tend  to  greatly  extend  the  application  of  electric 
power  on  shipboard  generally. 

Against  the  .great  success  in  the  particulars  just 
mentioned  must  be  set  the  failure  of  electrical  range- 
finding  apparatus,  and  of  electrical  indicating  appa- 
ratus in  general,  -\s  to  the  first  mentioned,  the 
enemy  gave  so  few  opportunities  for  its  use,  and  even 
then  so  little  necessity'  existed  for  its  emplojTnent 
in  view  of  the  leisureh'  manner  in  which  our  vessels 
could  pick  up  their  range,  that  possibly  neglect  had 
something  to  do  in  the  case, 

.■\t  an}'  rate,  electrical  range-finding  should  not  be 
condemned  in  general  because  of  the  failure  of  a 
single  system.  In  fact,  the  weak  points  in  the  one 
in  question  would  seem  to  be  easily  overcome  by  the 
employment  of  alternating  currents  of  high  fre- 
quency and  considerable  voltage,  thereby  enabling 
a  drop  between  indicating  points  to  be  obtained  by 
means  of  inductance,  which  would  be  in  the  order 
of  volts  instead  of  possibl}*  millivolts,  as  where  the 
direct  current  is  used.  I  will  add  that  an  apparatus 
answering  this  description  has  been  proposed  by 
Messrs,  Crehore  and  Squier, 

.\s  to  other  indicating  apparatus,  it  should  be 
borne  in  mind  that  electrical  apparatus  of  this  nature 
requires  a  certain  amount  of  expert  care,  which  it  is 
not  always  possible  to  obtain  aboard  ship,  while 
the  contrary  is  the  case  with  the  mechanical  appa- 
ratus that  it  would  displace.  If,  in  anticipation  of 
battle,  the  latter  is  thoroughly  overhauled,  as  would 
be  the  case,  there  is  more  assurance  of  its  efficient 
working  than  electrical  apparatus  under  the  adverse 
condition  named,  notwithstanding  the  inherent  su- 
perioritv'  of  the  latter.  This  brings  up  the  question 
of  the  deficienc}'  aboard  ship  of  necessary  electrical 
skill,  which  has  been  made  the  subject  of  an  official 
report  by  the  bureau  officer  in  charge  of  electrical 
engineering,  and  will  be  referred  to  later  on. 

The  favorable  experience  with  electric  power  in  the 
important  cases  just  mentioned  should  accelerate 
the  extension  of  its  application  aboard  ship,  and 
while,  unfortunately,  the  present  bureaucratic  tend- 
ency is  not  in  that  direction,  I  shall,  nevertheless, 
refer  to  some  other  cases  distinctly  calling  for  such 
application. 

The  one  of  immediate  importance,  and  which, "  in 
fact,  can  be  considered  a  crying  necessity,  is  that 
of  electric  ventilation. 

For  warship  ventilation,  both  with  respect  to  coal 
economy  and  derivin.g  the  most  efficient  results  in 
ventilation  itself,  the  electric  fan  offers  an  ideal  solu- 
tion. The  modem  warshio  being  divided  into  nu- 
merous compartments,  each  of  these  can  be  supolied 
with  its  own  electric  fan  or  fans,  either  for  isolated 
ventilation  or  to  supply  a  system  of  only  such  ex- 
tent as  will  involve  no  sacrifice  in  efficient  ventilation. 
The  type  of  engine  now  emploj-ed  with  steam  ven- 
tilators undoubtedly  requires  an>'where  from  75  to 
200  pounds,  and  even  more,  water  per  horse  power 
hour.  In  the  case  of  a  large  electric  plant  and  with 
fan  motors  of  the  most  ordinan'  efficiency,  this 
would  be  reduced  to  considerably  below  50  pounds, 
while,  at  the  same  time,  the  ventilation  for  a  given 
expenditure  of  power  would  be  greatly  increased  in 
efficiency. 

\\Tiether  electricity  should  also  be  applied  to  fur- 
nace blowers  for  forced  draught  is  an  open  question 
at  the  present  moment,  in  view  of  the  ven.-  infrequent 
use  of  such  blowers  and  consequent  large  idle  electric 
plant  normally  that  would  be  entailed. 

Other  employments  of  electric  power,  so  obvious 
that  their  adoption  cannot  be  greath'  delayed,  are 
in  driving  the  workshop  and  ice  machine,  now  in- 
stalled aboard  everv-  warship.  The  engines  of  the 
latter  are  particularly  inefficient,  aside  from  their 
immense  inconvenience  through  the  heat  given  forth. 
In  these  cases  the  application  of  the  electric  motor 
is  so  simple  that  it  cannot  be  open  to  question,  and 
the  same  remark  anplies  to  winches  and  ash  hoists. 
On  the  shin  of  which  I  was  chief  engineer  there 
were  six  of  these,  which.  I  estimated,  consumed 
steam  at  the  rate  of  over  i,^o  pounds  per  horse  power 
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hour,  not  couiuing  the  great  condensation  in  the 
long  lengths  of  steam-supply  pipes. 

Steam  pumps  are,  as  is  well  known,  grossly  ineffi- 
cient in  steam  consumption,  and  the  same  is  true 
to  a  lesser  extent  of  other  auxiliary  machinery  con- 
nected with  the  propelling  engines.  While  it  may 
be  claimed  that  it  would  be  inadvisable  to  render  tlie 
operation  of  the  propelling  machinery,  particularly 
in  time  of  battle  or  during  storms,  dependent  on 
■obtaining  power  from  the  electric  mains,  in  reply  il 
may  be  said  that  the  number  of  different  engines  at 
present  employed  to  run  the  auxiliary  machinery  is 
in  itself  a  great  hazard,  for  the  breaking  down  of 
almost  any  one  would  alone  aft'ect  the  operation  of 
the  main  propelling  machinery. 

Among  other  probable  applications  of  electricity 
in  the  future  are  the  anchor  hoists  and  steering  gear. 
The  navy  has  had  a  somewhat  unfortunate  expe- 
rience with  the  latter,  and  this,  by  the  way,  carries 
a  lesson  with  it  lor  those  interested  in  introducing 
new   electrical    machinery   aboard   warships. 

The  lesson  is  that  in  every  case  possible  such  ma- 
■chinery  should  first  be  tried  aboard  merchantmen, 
■and  all  experimental  work  entirely  completed  before 
■attempting  to  secure  adoption  by  the  navy.  In  many 
cases  it  would  possibly  not  be  a  difficult  matter  to 
find  opportunities  for  making  the  trial  on  coastwise 
or  freight  steamers,  or  on  harbor  vessels,  though 
sometimes,  however,  at  the  expense  of  those  put- 
ting the  apparatus  aboard. 

Steering  gear  and  anchor  hoists  now  furnish  good 
subjects  for  the  electrical  designer,  and  if  previously 
tested  in  the  manner  described,  would  undoubtedly 
■stand  an  excellent  chance  of  adoption  for  use  in  the 
navy  in  the  near  future. 

As   I   have   intimated,   it  must  be   rcluctantlv   ac- 
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points  of  view,  it  demands  attention  primarily  as 
a  matter  of  saving  liunian  life,  .^s  .Mr.  McAdic 
shows,  many  people,  particularly  farmers-  and 
those  who  work  in  the  fields  CNposed  to  thunder- 
storms, will  work  until  the  storm  is  almost  upon 
them  and  then  run  to  the  nearest  tree  for  shelter. 

If  the  tree  is  an  oak,  and  the  charged  thunder- 
clouds are  moving  toward  it  with  high  electrical  po- 
tential, the  person  or  persons  under  the  tree  are 
in  the  line  of  strain  and  all  unconsciously  are  con- 
tributing to  the  establishment  of  a  path  for  the  light- 
ning discharge  through  themselves.  On  the  other 
hand,  if  the  tree  selected  for  shelter  happens  to  be 
a  beech-tree,  there  is  some  reason  to  believe  that 
it  will  aflford  safety  as  well  as  protec;ion,  though  the 
reason  why  is  not  at  present  made  clear.  It  is 
known  that  the  oak  is  relatively  the  most  frequently 
and  the   ueech   the  least  frequently  struck. 

Based  on  the  somewhat  loose  figures  on  the  sub- 
ject heretofore  available,  it  is  estimated  that  in  the 
matter  of  relative  attraction  of  lightning,  if  the  beech 
is  represented  by  i,  teh  pine  tree  stands  at  15;  trees, 
collectively,  rank  about  40  and  oaks  54.  The  trees 
struck  are  not  necessarily  the  highest  or  most  promi- 
nent. Oak  trees  have  been  struck  twice  in  the  same 
place  on  successive  days.  Trees  have  been  struck 
before  rain  began  and  split,  and  trees  have  been 
struck  during  rain  and  only  scorched. 

It  is  suggested  that  the  division  of  forestry  and 
the  division  of  vegetable  pathology  shall  combine 
with  the  Weather  Bureau  in  an  exhaustive  investi- 
gation of  this  subject,  and  that  those  familiar  with 
the  forests  in  their  respective  neighborhoods  will 
tender  their  experience  as  to  the  relative  frequency 
of  lightning  strokes  on  diiTerent  kinds  of  trees.  But 
before  any  statement  is  made  as  to  the  danger  of 
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knowdedged  that,  notwithstanding  the  extremely  effi- 
cient showing  which  electricity  made  during  the  late 
war,  it  is  apparently  at  the  present  moment  not  in 
high  favor  at  the  Navy  Department.  The  chief  of 
the  bureau  having  charge  of  electrical  matters  has 
recently  reported  very  gloomily  concerning  the 
dilHculty  experienced  aboard  ship  in  keeping  the 
generating  plant  in  an  efficient  state;  and  the  Naval 
Board  of  Construction  has  recently  refused  to  fur- 
ther extend  the  application  of  electricity  on  ship- 
board, the  decision  being  that  the  use  of  electricity 
has  gone  far  enough  for  the  present. 

It  is  quite  probable  that  this  unfortunate  decision 
was  arrived  at  owing  to  the  unfavorable  condition 
referred  to  concerning  efficient  operation.  Why  the 
operation  of  an  electric  plant  of  the  size  installed 
aboard  ship  should  present  any  considerable  diffi- 
culty will  probably  be  a  puzzle  to  those  here  present 
who  are  conversant  with  electrical  operation  ashore, 
as  it  would  also  to  those  familiar  with  merchant-ship 
electric  lighting.  The  clue  Is  given,  however,  in  a 
remark  by  the  bureau  chief  as  to  the  difficulty  met 
with  in  obtaining  an  efficient  operating  force,  the 
fault  thus  lying,  it  is  to  be  surmised,  not  with  the 
electrical  apparatus,  but  with  the  electrical  per- 
sonnel. 

In  view  of  the  manner  in  which  professional  pride 
and  the  electrical  industry  are  thus  affected,  it  would 
appear  entirely  appropriate  for  the  electrical  fra- 
ternity to  use  its  influence  to  have  the  appropriate 
remedy  applied  to  the  serious  defect  which  has  thus 
been  officially  acknowledged  to  exist.  What  this 
remedy  should  be  might  well  prove  the  subject  of 
a  departmental,  or  e\-en  of  a  congressional  investiga- 
tion. That  it  is  due  to  a  faulty  system,  and  not 
chargeable  to  lack  of  zeal  on  the  part  of  the  officers 
affected,  can,  I  believe,  be  taken  for  granted. 


standing  under  certain  trees  during  thunderstorms, 
the  more  general  questions  of  the  effect  of  lightning 
upon  trees  will  have  to  be  gone  into.  Such  a  study 
will  deserve  the  co-operation  of  statisticians,  physi- 
cists and  vegetable  pathologists. 


Trees  Which  Draw  Lightning. 

[Prom  the  St.  Louis  Globe-Democrat.] 

Ale.x.  Mc.A.die  has  asked  the  Weather  Bureau  to 
investigate  the  question  why  some  kinds  of  trees 
are  more  frequently  struck  by  lightning  than  others. 
Apart  from  the  importance  of  this  subject  from  other 


Wireless  Telegraphy, 

The  members  of  the  Chicago  Electrical  associa- 
tion listened  to  an  interesting  address  by  Arthur 
Vaughan  Abbott  of  the  Chicago  Telephone  com- 
pany, December  i6th,  on  "Wireless  Telegraphy," 
which  he  illustrated  with  apparatus  similar  to  that 
employed  by  Marconi  and  other  experimenters  in  this 
field.  Mr.  Abbott  explained  that  his  apparatus  was 
crude  and  inefficient,  but  it  answered  the  purpose 
of  illustrating  the  theory  of  the  system.  Fig.  i, 
in  the  accompanying  reproductions  from  photo- 
graphs of  the  instruments  employed,  is  the  trans- 
mitter, and  Fig.  2  the  receiving  machine,  while  Fig. 
3  is  a  part  of  the  latter,  being  the  coherer  tube. 

Mr.  Abbott  explained  the  essential  features  of  the 
Marconi  apparatus  and  the  American  modification 
employed  by  W.  J.  Clark  in  the  exhibition  of  the 
New  York  Electrical  society.  In  the  former  the 
transmitter  is  an  induction  coil.  By  means  of  a 
telegraph  key  the  current  from  the  battery  exciting 
the  coil  may  be  interrupted  at  pleasure.  The  sparks 
delivered  by  the  coil  take  place  between  large  brass 
knobs  that  are  immersed  in  oil.  As  long  as  the 
key  is  depressed,  sparks  will  occur  between  the 
knobs,  and  waves  will  be  emitted  in  all  directions. 
The  receiver  consists  of  a  glass  tube,  in  the  center 
of  which  is  placed  some  fine  silver  filings.  From 
these  filings  wires  are  extended  through  the  ends 
of  the  tube  and  terminate  in  large  metal  wings, 
which  serve  to  collect  the  waves  initiated  by  the 
sparks.  From  these  wings  there  is  a  circuit  con- 
taining a  battery  and  a  telegraph  relay.  There  is 
also  an  electromagnet  that  operates  a  small  vibrat- 
ing hammer,  the  function  of  which  is  to  constantly 
tap  the  glass  tube  in  order  to  destroy  the  residual 
cohesion  when  no  waves  are  being  received.  Nor- 
mally, when  the  key  is  open,  the  coil  is  not  excited, 
no  sparks  pass,  no  waves  are  set  up,  the  resistance 
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at  the  receiver  is  so  great  that  little  or  no  current 
can  pass  from  the  battery,  and  the  relay  is  not  en- 
ergized. .\  touch  on  the  key  causes  sparks  to  pass; 
electrical  waves  radiate  in  all  directions  and  impinge 
upon  the  wings,  causing  the  metallic  particle's  at  the 
receiver  to  cohere.  The  resistance  enormously  de- 
creases, the  relay  is  excited  and  emits  the  well-known 
click  of  the  ordinary  telegraph  sounder.  Simulta- 
neously the  hammer  gives  the  coherer  a  little  tap  that 
destroys  cohesion  and  resets  the  tube  in  condition 
to  receive  another  wave.  So,  by  manipulating  the 
key  the  relay  may  be  made  to  tick  out  the  familiar 
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FIG,    2.       WIRELESS    TELEGRAPHY. — RECEIVER. 

Morse  alphabet,  and  sentences  may  be  thus  trans- 
mitted with  no  connection  between  the  receiver  and 
transmitter    but   that    of    the    all-pervading   ether. 

During  his  experiments  in  England,  Signor  Mar- 
coni succeeded  in  sending  intelligible  signals  over 
a  distance  of  more  than  four  miles;  but  his  greatest 
feat  was  in  transmitting  messages  across  Bristol 
Channel,  a  distance  of  S.7  miles.  An  advancement 
has  been  made  irpon  this  record  by  the  British 
postal  authorities,  who  report  the  successful  trans- 
mission of  messages  from  Bournemouth  to  the  Isle 
of  Wight,  a  distance  of  iS  miles  over  the  English 
Channel.  The  special  lield  for  the  application  of 
this  system  is  generally  recognized  as  being  in 
transmitting   messages   between   vessels   at  sea. 

One  feature  of  the  American  modification  of  Mar- 
coni's apparatus  that  appealed  particularly  to  Mr. 
Abbott  was  the  employment  of  metal  plates  for  emit- 
ting and  absorbing  the  electric  waves.  Mr.  Clark's 
researches  showed  that  these  plates  should  be  of 
proper  size  and  perfectly  parallel  to  each  other  nt 
order  to  get  the  best  results  with  the  present  im- 
perfectly developed  apparatus.  'This  fact  suggests 
a  weak  point  in  the  system  which  was  discussed 
by  Mr.  Abbott.  It  must  be  borne  in  mind  that  Mar- 
coni's apparatus  cannot  direct  the  waves  it  evokes, 
and  that  it  is  necessary  to  expend  at  the  sending 
station  sufficient  energy  to  fill  to  repletion  the  sphere 
of  space  of  which  the  transmitter  is  the  center  and 
the  receiver  but  a  mere  point  on  the  surface.  Ap- 
plied to  transmission  over  long  distances,  such  an 
expenditure  of  energy  becomes  commercially  ap- 
palling, so  that,  unless  some  means  of  giving  the 
waves  a  predetermined  direction  shall  arise,  the  re- 
liable old  wire,  along  which  the  electric  pulsations 
conveniently  slip,  promises  to  remain  a  familiar  ob- 
ject. In  special  cases,  such  as  intercommunication 
between  ships  at  sea,  the  transmission  of  signals 
between  moving  objects,  like  railway  trains  or  army 
corps,  or  in  the  emergency  of  a  broken  cable,  wire- 
less telegraphy  maj-,  and  probably  will,  prove  itself 
of  immense  value;  but  these_  are  the  exceptions 
rather  than  the  rule,  so  it  now  seems  as  if  the  exist- 
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ing  methods  of  electric  signaling  are  likely  to  remain 
unchanged  for  some  time,   at  anj"^   rate. 

Another  serious  objection  arises  in  the  necessity 
for  exact  adjustment  of  the  transmitter  and  receiver. 
As  transmission  depends  on  wave  action,  both  the 
instruments  must,  like  a  pair  of  sympathetic  tuning 
forks,  be  in  exact  unison,  or  else  the  waves  emitted 
by  one  will  not  affect  the  other.  Tuning  is  accom- 
plished by  varying  the  size  of  the  wings,  and  may  be 
readily  done  when  both  instruments  are  so  close  to- 
gether that  their  action  can  be  at  once  observed. 
Mr.  Abbott  related  some  ^personal  experience  he 
had  acquired.  He  succeeded  in  transmitting  mes- 
sages from  his  residence  to  his  office  without  diffi- 
culty, a  distance  of  two  miles,  but  he  realized  that 
the  natural  limitations  of  the  present  apparatus 
would  preclude  the  adoption  of  the  system  without 
radical  changes  and  improvements  first  being  made. 
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Interurban  Electric  Railway, 

An  example  of  model  equipment  for  a  modern 
interurban  electric  railway  is  presented  in  the  plant 
of  the  Detroit,  Ypsilanti  and  Ann  Arbor  Railway 
company,  now  operating  between  Detroit  and  Ann 
Arbor,  Mich.,  connecting  Detroit,  Dearborn,  Ypsil- 
anti and  Ann  Arbor  with  a  number  of  thriving 
towns  through  one  of  the  most  prosperous  sections 
of  the  state  of  Michigan. 

Everything  pertaining  to  this  road  is  of  the  best 
quality,  and  the  design  of  every  detail  throughout 
is  such  as  to  give  reliable  and  satisfactory  commercial 
results.     The  roadbed  itself  was  very  carefully  pre- 


FIG.    2.      INTERURBAN  ELECTRIC  RAILWAY. POWER  HOUSE 

OF    THE    DETROIT,   YPSILANTI    AND  ANN    ARBOR    ROAD. 

pared  and  the  rails  are  as  heavy  as  those  employed 
in  regular  steam-railway  practice.  The  overhead 
construction  consists  of  double  figure-eight  trolley 
wires,  w^hich,  with  booster  and  direct  feeders,  are 
so  arranged  as  to  give  perfect  distribution  and  mini- 
mum chance  for  line  trouble. 

The  road  is  a  little  over  40  miles  in  length,  and 
the  regular  equipment  for  present  requirements  will 
consist  of  10  large  coaches  lor  through  express,  local 
and  excursion  service  between  Detroit  and  Ann 
Arbor,  with  several  smaller  cars  for  local  traffic  at 
Ann  Arbor.  These  coaches,  which  are  over  40  feet 
in  length,  extra  wide  and  supplied  with  double  trol- 
leys. Westinghouse  air  brakes  of  special  design  and 
modern  improvements,  were  built  by  the  Barnej'^  & 
Smith  Car  company  of  Dayton,  Ohio.  One  is 
shown  in  Fig.  i.  Each  coach  is  equipped  with  four 
50  horse  power  standard  Westinghouse  railway'  mo- 
tors of  the  well-known  multipolar  type  with  iron- 
clad armature — a  form  introduced  by  the  Westing- 
house company    which  is  now  generally  adopted. 

The  current  is  supplied  from  two  power  houses, 
one  located  at  Ypsilanti  (shown  in  Fig.  2)  and  the 
other  at  Dearborn,  practically  20  miles  apart.  These 
power  houses  are  exactly  alike,  except  as  to  a  few 
minor  points  due  to  local  conditions.  There  are 
fireproof  brick  structures  with  double  gables,  form- 
ing independent  boiler  and  engine  rooms,  being 
plain,  substantial  buildings  with  just  enough  archi- 
tectural effect  to  produce  a  pleasing  appearance,  giv- 
ing the  idea  of  practical  utility. 

The  generating  .plant  in  each  station  consists  of 
two  450  horse  power  Westinghouse  compound  auto- 
matic engines  direct-connected  by  means  oj  flexible 
spring  couplings  to  Westinghouse  225-kilowatt  rail- 
way generators,  with  foundations  in  place  for  two 
more   units    and   provision    for    easy   extension    of 


erators,  by  which  the  voltage  to  the  feeder  circuit 
is  increased  in  proportion  as  the  load  increases,  thus 
enabling  a  practically  constant  pressure  to  be  de- 
livered at  the  trolley  line.  It  was  found  that  this 
system  of  operating  was  very  much  more  economical 
than  it  would  be  to  supply  the  very  great  additional 
amount  of  copper  which  would  be  needed  if  the 
boosters  were  not  used. 

The  switchboards  are  constructed  of  heavy  marble 
panels  with  iron  framework  of  neat  design,  and  are 
supplied  with  full  complement  of  instruments,  in- 
cluding meters,  circuit  breakers,  switches,  etc.,  for 
the  full  control  of  current  under  all  conditions. 

The  steam  piping  throughout  the  plants  is  ext^a 
heavy  to  carry  a  working  pressure  of  175  pounds, 
and  the  arrangement  is  very  carefully  designed  to 
give  flexibility  of  distribution,  together  with  stabil- 
ity of  construction.  The  steam  passes  through 
large  separators  before  going  to  the  engines,  and 
these  separators  are  drained  by  steam-loops,  re- 
turning all  water  of  condensation  direct  to  the  boil- 
ers, all  piping  being  thoroughly  covered  throughout. 
Each  engine  room  is  supplied  with  a  15-ton  traveling 
crane.  Both  plants  are  located  upon  the  river  bank, 
where  a  full  supply  of  water  is  obtained  at  all  sea- 
sons. This  water  passes  through  cribs  with  screens 
to  intake  wells,  and  filters  are  used  at  the  Dearborn 
plant. 

The  various  kinds  of  machinery  making  up  these 
power  stations  were  selected  from  those  known  to 
give  the  most  practical  results  under  the  conditions 
obtaining.  The  service  of  such  a  road,  with  a"  com- 
paratively  small  number  of  heavy   cars   to   be  run 


Electric  Street  Railroads  in    Engrland.' 

By  James   Boyle. 

Heretofore  the  cities  of  Great  Britain  have  been 
among  the  most  backward  of  any  cities  of  the  world 
in  the  matter  of  street  railroads.  A  great  change 
is  taking  place,  however.  Undertakings  are  in  prog- 
ress in  the  principal  cities  of  the  kingdom  for  the- 
establishment  of  the  most  improved  systems.  In. 
a  large  number  of  cases,  these  enterprises  are  a  fea- 
ture of  a  remarkable  movement  which  has  been, 
quietly  but  irresistibly  getting  control  of  the  gov- 
ernment of  the  chief  cities,  and  may  be  described. 
as  "municipal  socialism" — that  is,  the  ownership, 
and  operation  by  the  municipality  of  certain  enter- 
prises which  by  their  very  nature  must  necessarily 
be  more  or  less  monopolistic,  such  as  street  railroads,, 
electric  and  gas-lighting  plants,  the  w^ater  supply 
and  telephones. 

In  Liverpool  the  city  government  recently  has- 
taken  possession  of  the  electric-light  plant  (but  not 
the  gaslight)  and  the  entire  street-railroad  system. 
In  the  neighboring  town  of  St.  Helens  (the  center 
of  the  English  chemical  trade)  the  municipal  corpo- 
ration is  to  lay  the  tracks,  furnish  the  cars  and  equip 
the  routes  with  overhead  trolleys,  and  supply  electric 
motive  power,  but  will  lease  the  entire  system  to  a. 
compan}',  which  will  be  allowed  to  charge  only  cer- 
tain fixed  fares. 

A  few  days  ago  the  first  electric  street  car  ii> 
Liverpool  was  started.  The  line  is  experimental. 
It  is  2V2  miles  in  length  and  has  a  double  track. 
Each   motor   car   has    a  trailer,    the   latter   being   a 


FIG.    4. 


INTERURBAN    ELECTRIC    RAILWAY. — BOILER    PLANT. 


FIG.    I.      INTERURBAN  ELECTRIC  RAILWAY  — CAR  EQUIPPED 

WITH    FOUR    50  HORSE    POWER    WESTINGHOUSE 

MOTORS. 

buildings  for  further  increase,  as  shown  in  Fig.  3, 
p3ge  355.  Independent  condensers  are  provided, 
and  the  plants  can  be  operated  condensing  or  non- 
condensing,  at  will.  Each  boiler  room,  as  shown  in 
Fig.  4,  contains  three  water-tube  boilers  of  nominal 
:^50  horse  power  rating  each,  equipped  with  Roney 
mechanical  stokers,  fuel  economizers,  mechanical 
draft  with  relay  fans  and  duplicate  feed-water  pumps, 
all  compactly  arranged  with  particular  regard  to  op- 
erating with  a  small  force  of  men.  Coal  and  ash- 
handling  machinery  is  not  at  present  installed,  but 
provision  is  made  for  this  addition  in  connection 
with  further  increase  of  the  plants. 

The  current  to  the  distant  portions  of  the  line  is 
conducted  through  feeders  in  which  there  is  a  very 
considerable  drop  in  pressure  at  the  time  of  maxi- 
mum load.  To  compensate  for  this  the  feeders  are 
equipped  with  boosters,  w^hich  consist  of  Westing- 
house motors  direct-connected  to  series-wound  gen- 


at  a  high  speed,  necessitates  a  widely  fluctuating 
load  upon  the  stations.  The  economy  of  Westing- 
house compound  engines  under  a  varying  load  in- 
.  sures  a  low  steam  consumption  under  regular  op- 
erating conditions.  Similar  control  is  obtained  un- 
der changing  load  by  the  mechanical-draft  systems, 
which  enable  the  draft  and  consequent  rate  of  com- 
bustion to  be  regulated  most  perfectly.  This  re- 
finement is  even  made  automatic  by  quick-acting 
'egulators.  governing  the  speeds  of  the  fans  accord- 
ing to  demands  for  steam.  By  combining  fuel 
economizers  with  the  mechanical  draft,  low  waste-gas 
temperatures  are  secured  and  the  heat  is  returned 
to  the  system,  securing  a  saving  in  itself  without 
excessive  cost  or  complication.  By  use  of  Roney 
mechanical  stokers  the  cheapest  grades  of  coal  can 
be  used  with  minimum  labor  in  firing. 

The  engineering  and  designing  of  the  complete 
sj^stem  was  done  by  Westinghouse,  Church,  Kerr 
&  Co.,  who  also  furnished  all  of  the  machinery,  in- 
cluding car  equipments  and  air  brakes. 

At  the  time  the  Westinghouse  company  took  hold 
of  the  work  valuable  franchises  bad  been  secured, 
and  many  things  had  been  worked  out  to  show  the 
value  of  the  road,  but  nothing  had  been  done  to 
determine  how  the  best  results  might  be  obtained. 
This  part  of  the  work,  as  well  as  that  of  furnishing  all 
the  machinery,  was  turned  over  to  the  engineering 
concern  of  the  Westinghouse  interests  upon  such  a 
basis  that  the  system  might  be  arranged  to  meet 
the  conditions  from  all  standpoints,  rather  than 
working  to  a  set  of  specifications  with  the  idea  of 
following  them  rigidly  to  fulfill  a  contract,  whether 
they  proved  the  best  or  not.  Through  the  method 
thus  adopted  the  oi^iicers  of  the  road  were  entirely 
relieved  of  details,  yet,^  at  the  same  time,  in  close 
toach  with  all  that  was  being  done,  while  the  entire 
responsibility  was  assumed  by  the  engineering  and 
contracting  company. 


smoking  car.  The  fare  is  a  penny  (two  cents)  for  the 
trailer  and  two  pence  (four  cents)  for  the  motor  car. 
The  cars  are  to  be  fitted  with  air  brakes.  In  Liver- 
pool, as  in  most  of  the  other  cities  referred  to,  it 
is  intended  to  use  electricity  as  the  motive  power 
for  the  street  cars,  although  there  are  those  who 
insist  that  gas  or  oil  motors  are  preferable. 

Attention  is  here  drawn  to  this  newly  awakened 
spirit  of  enterprise,  so  general  on  the  part  of  Brit- 
ish municipalities,  in  the  hope  that  American  con- 
tractors and  manufacturers  may  secure  some  of  the 
work  of  supplying  the  plants.  The  recommendation 
is  made  that  American  firms  who  manufacture  and 
deal  in  street-railway  and  electrical  appliances  put 
themselves  in  communication  with  the  municipal 
authorities  over  here.  This  can  be  done  by  address- 
ing the  city  engineer.  As  nearly  every  city  and 
town  of  importance  in  Great  Britain  has  such  work 
under  progress  or  in  contemplation,  it  is  unneces- 
sary to  give  a  list,  and  those  interested  can  hardly 
go  astray  by  addressing  the  city  engineer  of  any 
large  city  in  England  or  Scotland;  and  the  same 
suggestion  holds  good,  to  a  limited  extent,  for  Irish 
and  Welsh  municipalities.  The  further  suggestion 
is  made  that  American  contractors  and  manufac- 
turers who  desire  to  bid  for  such  work  should  have 
an  agent,  say  in  London,  who  could  keep  them 
informed  of  the  undertakings  determined  upon,  so 
that  bids  could  be  promptly  made. 

There  is  a  general  belief,  both  in  the  United  States 
and  England,  that  contracts  for  these  public  under- 
takings must  be  advertised  for  in  the  newspapers 
and  must  be  let  to  the  lowest  bidder.  I  learn,  how- 
ever, from  official  sources  that  this  is  not  necessarily 
so.  It  is  not  the  case  so  far  as  Liverpool  is  con- 
cerned, and  I  understand  that  it  is  not  so  as  regards 
most    of  the    cities.     These    great    municipal   enter- 

I.  Ab?;tract  of  special  report  of  United  States  consul  at 
Liverpool  in  advance  sheets  of  consular  reports,  Dec.  14,  1898. 
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prises  are  undertaken  by  authority  of  act  of  Parlia- 
ment. First,  certain  powers  are  granted  by  general 
acts.  Then  specific  authority  to  meet  local  condi- 
tions is  obtained  in  one  of  two  ways,  viz.,  (i)  either 
by  special  local  act  passed  by  Parliament,  or  (2)  by 
provisional  order  of  the  Government  Board  of 
Trade,  which  subsequently  has  its  permissive  au- 
thority or  grant  of  power  confirmed  by  act  of  Par- 
liament, a  number  of  such  grants  being  "omni- 
bused"  in  one  act.  The  general  public  under- 
:standing  has  been  that  in  the  parliamentary  acts 
there  is  a  proviso  necessitating  advertising  in  the 
newspapers,  and  the  awarding  of  the  contracts  to 
the  lowest  bidder.  On  inquiry,  however,  I  learn 
that  these  details  are  left  to  the  municipal  authorities. 
After  the  plans  and  specifications  are  drawn  up,  the 
rule  is  for  the  council  committee,  through  the  city 
■engineer,  to  write  to  concerns  inviting  bids.  On 
application,  the  engineer  will  supply  forms,  plans 
.and  specifications. 

Without  entering  into  the  domain  of  politics,  it 
is  to  be  observed  that  there  are  two  opposing  views 
in  England  as  to  the  awarding  of  contracts  by  mu- 
nicipalities, in  so  far  as  foreign  competition  is  con- 
cerned. One  view  (and  it  is  that  held  by  the  larger 
taxpayers,  by  the  gentry  and  by  the  professional 
classes)  is  that  there  should  be  absolute  free  trade, 
not  only  in  the  importation  of  merchandise,  but  in 
the  awarding  of  contract;  that  corporations,  mu- 
nicipalities and  individuals  should  have  no  restric- 
tions or  conditions  whatever  imposed  in  regard  to 
availing  themselves  of  the  best  and  cheapest  mar- 
kets, whether  home  or  foreign.  The  other  view  is 
that  municipal  contracts  should,  if  practicable,  be 
given  to  home  concerns  and  home  labor,  and  not 
necessarily  to  the  lowest  bidder.  This  latter  view 
is  that  held  by  the  workingmen,  and  particularly  the 
trades  unionists,  who,  in  England,  are  thoroughly 
organized  and  have  a  potent  voice  in  political  mat- 
terSj  both  national  and  municipal. 

Within  the  last  two  years  there  has  been  a  wide- 
spread agitation  in  Great  Britain  against  the  award- 
ing of  public  contracts  to  foreign  concerns.  This 
sentiment  has  been  particularly  aroused  by  the 
bringing  over  of  workmen  from  the  United  States 
to  perform  public  contracts.  Were  it  not  for  the 
fact  that,  for  the  last  18  months,  labor  generally  has 
been  plentiful  here,  with  fair  wages,  this  opposition 
would  probably  have  made  itself  even  more  manifest. 
Certain  industries,  particularly  those  relating  to  iron 
and  steel,  are  very  busy  in  Great  Britain  now,  as 
there  is  an  accumulation  of  orders  which  had  to 
be  postponed,  because  of  the  recent  engineers'  strike. 
It  so  happens  that  the  movement  described  above 
for  the  "municipalization"  and  improvement  of 
street  railroads  and  the  construction  of  electric-light 
plants,  etc.,  became  active  throughout  Great  Britain 
contemporaneously  with  the  labor  troubles  of  last 
year  and  tlic  year  before.  The  result  was  that  the 
British  manufacturers  were  placed  at  a  great  dis- 
advantage when  it  came  to  making  bids  for  these  puli- 
lic  contracts,  and  this  applied  both  to  prices  and 
the  time  in  which  the  work  could  be  turned  out. 
Some  municipalities  issued  advertisements  for  ten- 
ders and  gave  the  contracts  to  the  lowest  bidders, 
even  though  they  were  foreign  concerns,  and  a 
number  of  American  contractors  and  manufacturers 
reaped  the  advantage.  The  Germans  also  got  a 
number  of  contracts  for  steel  rails.  Then  the  agita- 
tion arose  among  the  workingmen  against  giving 
contracts  to  foreign  concerns,  and  pressure  was 
brought  to  bear  upon  the  councilmen  and  aldermen. 

Nearly  two  years  ago  the  corporation  of  Liver- 
pool purchased  the  street-railroad  system  for  about 
$3,000,000.  w-ith  the  intention  of  substituting  electric- 
ity for  horses,  the  details  being  left  to  a  committee 
of  the  City  Council.  It  was  decided  to  build  an 
experimental  line,  double  track,  from  the  center  of 
the  city  for  a  distance  of  about  2}/-2  miles.  Although 
little  was  publicly  said  about  the  matter,  the  com- 
mittee was  confronted  at  the  outset  with  the  op- 
position to  foreign  com.petition,  yet  several  of  the 
most  active  of  the  promoters  of  the  improvement 
were  pronouncedlj'  in  favor  of  a  free  field  and  no 
favor.  The  first  success  of  the  opponents  of  foreign 
competition  was  in  the  defeat  of  the  proposition  to 
employ  an  American  supervising  expert.  Bids  were 
obtained  for  steel  rails  from  a  number  of  firms  in 
England,  the  United  States  and  Germany.  It  was 
discovered  that  the  English  bids  ranged  from  10 
shillings  to  30  shillings  ($2.43  to  $7.29)  per  ton  more 
than  the  American  and  German  bids.  It  was 
claimed  that  the  American  and  German  bids  did  not 
fill  the  conditions  e.vactly  as  to  height  and  shape 
of  the  rail.  So  the  contract  for  the  rails  was  awarded 
to  a  London  concern.  There  was  no  stipulation  as 
to  material,  but  the  distinct  understanding  was  that 
English  rails  should  be  supplied.  It  turned  out. 
Iiowever,  that  the  English  concern  sublet  the  con- 
tract to  a  German  firm,  and  all  the  rails  which  have 
been  laid  on  the  experimental  line,  just  completed, 
are  marked  "made  in  Germany."  The  excuse  given 
by  the  London  firm,  was  that,  owing  to  the  accu- 
mulation of  orders  on  hand,  it  could  not  meet  the 
contract  in  time  with  English  rails. 

Last  week  the  committee  in  charge  gave  out  to 
a  Leeds  firm  a  contract  for  the  rails  for  an  extension 
of  the  experimental  line.  The  price  to  be  paid  is 
£7  ($34)  per  ton.  The  chairman  expressed  satisfac- 
tion that  Ihe  rails  would  be  of  English  manufacture. 

So  far  as  the  street  cars  are  concerned,  the  mu- 
nicipal committee  found  that  no  English  firm  cottld 
turn  them  out  in  time,  and  so  it  was  compelled  to 
go  abroad  for  the  experimental  cars.  About  50 
have  been  purchased  so  far,  half  of  them  coming 
from   the   United   States  and    half    from    Germany. 


Nearly  all  of  the  electric  plant  has  come  from  the 
United  States. 

I  have  inquired  with  particularity  from  those  in 
authority  whether,  in  the  extension  of  the  electric 
street-railroad  system,  foreign  competition  will  be 
invited  and  accepted  if  the  bids  are  the  lowest  and 
the  best.  I  am  informed  that,  owing  to  the  protests 
of  their  constituents,  the  City  Council  will  not  go 
abroad  for  any  more  of  the  work  where  it  can  pos- 
sibly be  done  in  England,  and  this  will  include  the 
furnishing  of  rails,  electi  ic  plant  and  cars.  It  is 
better  that  American  contractors  and  manufacturers 
should  understand  the  situation  as  it  really  exists, 
and  yet  I  believe  it  is  worth  their  while  to  make 
an  attempt  to  secure  some  of  the  work,  not  only 
in  Liverpool,  but  in  other  British  municipalities. 
Within  the  next  few  years  there  will  be  a  great 
many  million  dollars  spent  by  the  municipalities 
over  here  in  street-railroad  and  electric-light  im- 
provements. "King's  Manual  of  Electrical  Under- 
takings" gives  the  aggregate  capital  of  the  electrical 
companies  in  Great  Britain  and  Ireland  for  1898  as 
.$426,426,120.  In  Liverpool  alone,  from  $5,000,000 
to  $7,000,000  will  be  spent  for  steel  rails,  electrical 
plant  and  cars  within  the  next  two  or  three  years. 
The  length  of  the  contemplated  street-railroad  ex- 
tensions is  about  100  miles. 

A  heated  discussion  is  going  on  here  as  to  the 
best  system  of  traction.  The  general  sentiment  is 
strongly  in  favor  of  electricity  as  against  horses, 
gas  or  oil  as  motive  power.  The  experimental  line, 
just  completed,  is  the  overhead-trolley  system.  It 
has  met  with  much  opposition  from  the  standpoint 
both   of  sesthetics    and    of   safety.     The   committee 


way,  but  electricity  will  be  the  motive  power,  and  it 
is  gratifying  to  state  that  most  of  the  electric  plant 
is  of  American  make.  There  were  recently  ordered 
from  America  50  passenger  elevators  for  the  use 
of  underground  railways  in  London.  The  London 
Times  of  November  21st  gives  the  following  infor- 
mation as  to  the  substitution  of  electricity  for  steam 
on  the  two  old  underground  railway  systems: 

"The  directors  of  the  Metropolitan  and  Metro- 
politan District  Railway  companies  have  decided  to 
undertake,  at  their  joint  cost,  a  series  of  experiments 
prior  to  the  introduction  of  electric  traction  on  the 
Inner  Circle  lines.  For  this  purpose  it  is  proposed 
to  lay  down  between  Earl's  court  and  High  street, 
Kensington,  an  electric  installation  adequate  for  the 
hauling  of  a  train  which  shall  be  fully  as  heavy  as 
those  now  running  at  the  busiest  times  of  the  day 
on  the  Metropolitan  railway.  This  section  of  the 
company's  line  has  been  chosen  for  two  special  rea- 
sons: First,  because  the  ordinary  service  thereon 
is  not  so  frequent  as  that  on  other  sections;  and,  in 
the  second  place,  because  it  contains  some  steep 
gradients— as  sharp  as  i  in  40 — which  will  enable 
the  new  electrical  system  to  be  tested  under  the 
severest  conditions  that  would  be  experienced  in 
regular  working. 

"Each  company  has  agreed  to  put  down  the  sum 
(■f  f  10,000  to  defray  the  cost  of  the  experiments,  and 
these  will  be  carried  on  without  any  interruption 
of  the  present  steam-locomotive  traffic  for  eight  or 
10  months — a  period  sufficiently  long  to  demonstrate 
the  practicability  of  the  principle  thereafter  to  be 
introduced  generally  on  the  lines  of  the  Metropolitan 
and   Metropolitan   District  railways.    "The   contract 
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which  had  the  work  in  charge  claimed  that  the  best 
experts,  both  in  the  United  States  and  on  the  con- 
tinent, have  pronounced  the  conduit  system  a  failure, 
and  they  plead  that  they  were  therefore  H:ompelled 
to  adopt  the  overhead  system.  The  probabilities 
are  that  the  overhead  trolley  will  be  used  in  the 
e.xtensions,  but  that  the  work  will  be  more  artistic 
and  lighter  than  that  of  the  experimental  line.  In 
this  connection,  it  is  interesting  to  note  that  the 
City  Council  of  Manchester  has  formally  adopted 
the  overhead-trolley  system,  as  opposed  to  the  con- 
duit system,  for  the  reason,  as  given,  that  investiga- 
tions at  New  York,  Washington  and  Baltimore  had 
demonstrated  that  the  former  system  was  the 
cheaper  and  more  adaptable  to  varying  physical 
conditions.  There  are,  however,  several  systems 
proposed  which,  it  is  claimed,  are  as  cheap  as  the 
trolley  system  and  as  safe  as  the  conduit  system, 
without  the  disadvantages  of  either.  Particular 
commendation  is  given  to  a  new  surface-contact 
system,  the  invention  of  Professor  S.  P.  Thompson 
of  Finsbury  Technical  College,  London,  and  Mr. 
Miles  Walker  of  Cambridge. 

A  British  company  has  just  made  an  offer  to  the 
London  County  Council  to  place  a  dozen  gas-pro- 
jielled  street  cars  on  the  South  London  lines,  at  its 
own  expense,  with  the  object  of  proving  that  gas 
cars  are  more  efficient  and  more  economical  than 
electric  cars.  Large  claims  are  made  for  the  gas 
motor  (which  is  a  German  invention,  with  English 
improvements):  but  a  Liverpool  municipal  official 
who  investigated  it  informs  me  that  it  is  far  inferior 
to  the  overhead  electric-trolley  system. 

In  London  proper,  owing  to  the  narrowness  of 
the  streets,  surface  street  railroads  are,  for  the  most 
part  impracticable:  at  any  rate,  in  the  older  districts 
of  that  city.  There  are .  two  underground  railway 
systems  in  London — the  Metropolitan  and  the  Met- 
ropolitan District — both  using  steam.  There  is  now 
approaching  completion  a  third  underground  rail- 


for  the  experimental  work  has  been  let,  and  it  will 
be  executed  forthwith,  under  the  direction  of  Sir 
John  Wolfe  Barry,  the  consulting  engineer  to  the 
Metropolitan  company,  with  whom  is  associated  Mr. 
W.  H.  Preece,  the  engineer-in-chief  and  electrician 
to  the  general  Postoffice. 

"In  the  first  instance,  the  generating  station, 
erected  on  land  belonging  to  the  Metropolitan  Dis- 
trict Railway  company,  at  Earl's  court,  will,  in  all 
"•espects  except  foundations  for  boilers  and  dynamos, 
be  temporary  in  character.  Two  conductors  are  to 
be  laid  parallel  between  each  of  the  lines  of  the 
permanent  way  between  Earl's  court  and  High  street, 
Kensington,  and  these  will  be  permanently  avail- 
able when  the  electric  system  is  introduced  generally 
on  the  two  railways.  The  contractors  have  been 
instructed  to  build  for  the  purposes  of  the  experi- 
ments two  motors,  so  designed  as  to  form  part  of 
the  permanent  plant,  and  the  train  used  will  be  simi- 
lar to  those  now  running  over  the  Inner  Circle.  It  is 
expected  that  the  preparations  for  this  important  trial 
will  be  completed  during  the  summer  of  next  year." 

Owing  to  the  enormous  volume  of  trafSc,  the 
undertaking  will  probably  be  the  largest  enterprise 
of  any  kind  in  the  world  in  which  electricity  is  the 
motive  power. 

The  extraordinary  awakening  in  England  in  the 
use  of  electricitv'  extends  in  a  still  further  direction 
than  that  here  outlined.  There  is  a  scheme  under 
way  for  connecting  Liverpool  with  the  manufac- 
turing toivns  within  a  radius  of  17  miles,  by  light 
suburban  electric  street  railroads,  w^hich  in  the  day- 
time will  carry  passengers  and  at  night  will  carry 
freight.  Electric  light  and  -power  w-ill  also  be  sup- 
plied to  the  towns.  There  will  be  a  huge  generating 
station  at  St.  Helens.  The  company  has  a  capital 
of  $5,000,000.  There  are  also  organizations  soring- 
ine  up  for  the  encouragement  of  the  use  of  elec- 
tricity, steam,  gas  and  oil  as  motive  power  for  freight 
road  wagons. 
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The  scramble  for  public  franchises  in  Cuba  has 
already  begun,  and  several  applicants  for  electrical 
privileges  have  put  in  their  bids  for  special  favors. 
A  combination  of  American  and  Canadian  capitalists 
is  seeking  to  control  the  street-railway  lines  of  Ha- 
vana, and  it  is  claimed  that  a  concession  has  been 
assured.  One  ofifer  of  ?i, 500,000  for  the  exclusive 
surface  railway  franchise  is  reported.  Evidently  cap- 
italists have  faith  in  the  future  of  Cuba  now  that 
Spain  has  relinquished  all  claim  on  the  island.  The 
city  of  Havana  is  very  scantily  provided  in  the  mat- 
ter of  street-railway  facilities,  and  American  manu- 
facturers look  to  the  establishment  of  a  complete 
electric  system  with  eagerness. 


In  spite  of  the  added  weight  of  the  trolley  cars 
and  electric  cables  on  Brooklyn  bridge  it  is  the 
opinion  of  Chief  Engineer  C.  C.  Martin  that  the 
structure  is  no.t  weakened,  and  that  there  is  no  dan- 
ger of  serious  "buckling"  in  the  future.  In  a  com- 
munication to  Commissioner  Shea  Mr.  Martin  says  - 
that  in  his  judgment  "the  bridge  is  as  safe  to-day 


as  it  ever  was,  and  that  is  equivalent  to  saying  that 
it  is  absolutely  safe;  that  no  one  need  entertain  for 
a  moment  any  fears  of  its  stability."  The  most  care- 
ful inspection  and  supervision  by  the  engineering  de- 
partment of  ever>'thing  pertaining  to  the  bridge  has 
never  been  relaxed,  he  asserts,  and  moreover  he 
promises  that  it  will  not  be. 

Restrictions  regarding  the  running  of  trolley  cars 
have  been  enforced  with  the  aid  of  the  police  de- 
partment, although  Mr.  Martin  says  that  the  surface 
railway  and  "L"  companies  have  heartily  co-oper- 
ated with  the  bridge  authorities  in  not  only  ensuring 
safety,  but  reassuring  the  public. 

It  will  be  remembered  that  Mr.  Roebling's  report 
pointed  out  danger  in  the  policy  of  increasing  the 
load  on  the  bridge. 


Public  lighting  furnished  a  subject  of  controversy 
in  Berlin  recently  that  ought  to  attract  attention  in 
this  country.  The  municipal  council  determined 
to  approve  a  contract  between  the  municipality  and 
several  Berlin  electrical  works,  according  to  which 
these  firms  and  companies  were  to  supply  electricity 
to  the  city  till  the  year  1915,  while  the  municipality 
would  participate  to  a  considerable  extent  in  the 
profits.  A  violent  controversy  has  raged  for  some 
time  around  the  question  of  the  contract.  The  social 
democrats  for  once  found  themselves  in  agreement 
with  the  members  of  the  rectionary  party  in  advo- 
cating a  municipal  monopoly  in  electricity.  Those 
who  supported  the  companies  were  attacked  as  rep- 
resentatives of  the  worst  form  of  ''capitalism.''  The 
magistracy  was  accused  of  pusillanimity  in  declining 
to  follow  the  example  of  much  smaller  towns  in 
taking  over  the  responsibility  for  electric  lighting 
and  power.  The  view  ultimately  prevailed,  however, 
that  inventions  might  place  the  capital  value  of  the 
existing  works  and  machinery  in  a  doubtful  position, 
and  the  contract  was  finally  approved  in  the  munici- 
pal council  by  66  votes  to  51.  It  is  a  significant  fact 
thai  the  companies  are  expected  to  pay  the  expense 
of  experimental  work,  develop  the  industry  and  then 
when  i[  reaches  a  stage  of  perfection  whepe  some 
adeciuate  return  might  be  enjoyed  for  the  losses  and 
risks  involved,  the  goverment  steps  in  and  assumes 
direction  of  affairs. 


The  electric  raiUvay  has  made  it  necessary  for  the 
Canadian  government  to  remove  its  observatory  for 
meteorological  service  to  Agincourt,  several  miles 
from  Toronto.  At  present  there  is  no  electric  rail- 
way within  seven  miles  of  the  point  selected,  and 
little  prospect  of  any  within  four  or  five  miles  for 
many  years.  The  new  observatory  is  divided  into 
two  parts.  Stone  piers  were  sunk  to  the  depth  of 
six  feet  below  the  floor  and  on  these  are  placed  the 
self-recording  photographic  instruments  for  record- 
ing the  changes  in  the  direction  of  the  magnetic 
needle,  and  the  instruments  for  registering  respec- 
tively changes  in  the  horizontal  and  vertical  com- 
ponents of  the  earth's  magnetism.  Above  this 
room  and  connected  with  it  by  a  flight  of  steps  is 
a  structure  which  is  divided  into  two  portions.  In 
the  larger  room,  where  the  magnetic  determinations 
will  be  made,  piers  have  been  provided  on  which  to 
place  the  necessary  instruments,  with  an  adjustable 
opening  on  the  roof  for  transit  work.  The.  small 
room  is  used  for  an  office,  and  is  heated  by  a  copper 
stove.  Great  care  was  exercised  in  the  selection  of 
the  material  entering  the  structure  and  in  the  man- 
ner of  construction.  The  government  intends  to 
prevent  any  encroachment  upon  this  spot  by  electric 
railways,   if  possible. 

The  exoerience  at  Toronto,  Washington  and  other 
points,  where  electric  railway  lines  have  disturbed 
the  magnetic  conditions  and  affected  the  instruments 
used  in  the  observatories,  has  led  students  of  ter- 
restrial magnetism  to  seek  new  points  free  from 
these  elements.  One  of  the  most  important  discov- 
eries in  this  line  must  be  credited  to  Prince  Albert 
of  Monaco,  who,  in  the  course  of  his  studies  of  the 
Azores  archipelago  as  a  meteorological  station  for 
weather  predictions,  conceived  the  idea  that  any  ob- 
servatories established  there  might  be  of  service  to 
other  branches  of  science,  and  more  especially  to 
terrestrial  magnetism.  The  islands  are  situated  near 
the  important  latitude  of  38  deg.  N.  They  are  re- 
moved from  all  electric  railways  and  other  sources 
of  disturbance,  and  their  geographical  position,  in- 
termediate between  the  old  world  and  the  new,  fur- 
nishes a  valuable  link  between  the  records  taken  in 
the  eastern  and   the  western   hemispheres,   respect- 


ively. The  Portuguese  government,  upon  recom- 
mendation of  Prince  Albert,  consented  to  send  Capt. 
Chaves,  director  of  the  meteorological  observatory 
of  Ponte  Delgada,  to  Paris  to  study  the  arrange- 
ments at  Pare  Saint-Maur.  and  make  a  preliminary 
magnetic  survey  of  the  archipelago,  with  a  view  of 
fixing  upon  the  most  favorable  situation  for  the  com- 
bined magnetic  and  meteorological  observatory.  The 
new  station  is  regarded  as  an  extremely  valuable 
acquisition  to  the  observatories  for  terrestrial  mag- 
netism. 


For  the  present  at  least  the  Chicago  street-railway 
extension  ordinances  are  disposed  of.  At  the  coun- 
cil meeting  Monday  evening  the  matter  was  referred' 
to  a  committee  composed  almost  entirely  of  alder- 
men who  have  been  prominently  identified  with 
reform  measures,  and  it  is  not  probable  that  the 
street-railway  interests  will  receive  further  consid- 
eration at  the  hands  of  the  present  council.  The 
policy  of  Mayor  Harrison  not  to  consider  any  ordi- 
nance for  the  relief  of  the  railway  companies  until 
the  Allen  law  is  repealed  seems  to  meet  with  general 
favor,  and  it  is  probable  that  an  attempt  will  be 
made  at  the  next  session  of  the  Legislature  to  remove 
the  obnoxious  statute.  For  the  first  time  in  many 
years  the  street-railway  corporations  of  Chicago  are 
confronted  with  a  city  administration  that  is  bitterly 
opposed  to  their  plans  for  extensions  and  improve- 
ments. Those  who  have  closely  watched  the  trend 
of  public  opinion  have  anticipated  this  change  for 
some  time,  but  it  is  safe  to  say  that  they  were 
not  prepared  for  the  rapid  development  of  the  op- 
position that  has  taken  place  during  the  last  few 
weeks.  When  the  street-railway  ordinances  were 
introduced  in  the  council  a  month  ago  the  "opposi- 
tion" was  referred  to  as  the  minority,  but  at  Mon- 
day evening's  meeting  the  mayor's  following  in- 
cluded a  good  working  majority  of  the  council. 
The  change  was  brought  about  by  the  unmistakable 
evidence  of  public  opinion  that  was  forced  upon  the 
attention  of  the  aldermen  through  public  meetings, 
business  men's  delegations  and  labor  organizations. 
Political  clubs  of  both  parties  joined  in  the  fight 
against  the  street-railway  companies,  and  in  many 
parts  of  the  city  Republican  and  Democratic  ward 
clubs  passed  joint  resolutions  urging  aldermen  Xo 
support  the  mayor.  The  controversy  developed 
some  very  interesting  features,  and  proved  con- 
clusively that  the  street-railway  companies  were  not 
in  public  favor.  Probably  the  lesson  will  prove 
valuable  to  these  corporations. 


It  is  hard  to  justify  the  action  of  the  Naval  Board 
of  Construction  which,  by  a  vote  of  four  to  one,  re- 
cently decided  against  the  introduction  of  electrical 
appliances  aboard  warships  beyond  their  present 
comprehensive  use  in  the  operation  of  auxiliary 
power.  The  matter  was  brought  to  the  attention  of 
the  board  on  the  proposition  to  extend  the  electrical 
appliances  on  the  battleships  Kearsarge  and  Ken- 
tucky to  the  battleships  Ohio,  Maine  and  Mis- 
souri, for  which  contracts  were  recently  awarded, 
with  increased  use  of  electrical  power.  The  idea  was 
to  operate  and  control  practically  all  of  the  auxiliary 
appliances  by  electricity,  leaving  steam  to  furnish 
propulsion  only.  Already  many  of  the  uses  to  which 
steam  was  formerly  applied  have  been  abandoned 
in  favor  of  electricity,  with  satisfactory  results,  and 
the  explanation  offered  for  the  action  of  the  board 
of  construction  that  the  growth  of  installation  in  that 
regard  has  been  greater  than  the  experience  of  offi- 
cers and  men  in  handling  electrical  appliances  can- 
not be  accepted.  The  same  argument  might  be 
applied  with  equal  force  to  any  other  part  of  the 
service,  if  the  department  was  content  to  stand  still 
and  not  attempt  to  keep  up  with  the  progress. 
Surely  the  engineering  force  of  the  navy  will  appre- 
ciate the  position  in  which  this  order  places  it  and 
endeavor  to  bring  about  a  reconsideration.  Mr. 
Weaver,  in  his  excellent  paper  before  the  New  York 
Electrical  society  last  week,  which  is  presented  in 
this  number,  gives  an  interesting  account  of  the 
work  done  by  electrical  apparatus  during  the  war, 
and  furnishes  a  strong  argument  for  the  further  ex- 
tension of  the  electrical  service.  The  excuse  that 
the  electrical  force  of  the  navy  is  not  large  enough 
to  keep  up  with  the  demand  will  not  be  accepted. 
The  people  demand  that  the  highest  point  of  effi- 
ciency obtainable  be  adopted  as  the  standard  for 
the  American  navy,  and  this  can  only  be  accom- 
plished by  the  use  of  modern  apparatus. 
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Electrical  Development  in  Italy. 

[Prepared  for  the  Western  Electrician  by  the  Philadelphia  Com- 
mercial Museuui.j 

Seemingly  very  little  attention  lias  been  paid  in 
this  country  to  electrical  operations  in  Italy,  a  coun- 
try in  which  the  utilization  ot  this  form  of  energy 
has  acquired  great  popularity,  both  for  lighting  and 
traction,  within  a  year  or  so. 

The  formation  of  companies  to  generate  and  trans- 
mit power,  both  for  traffic  and  industrial  purposes 
and  to  light  whole  cities  and  villages,  has  progressed 
rapidly.  European  capitalists  evidently  recognize 
there  is  money  in  the  business.  Apparently,  Ameri- 
cans do  not — outside  of  the  United  States. 

It  is  worth  noting  the  more  recent  developments 
along  this  line  in  the  Italian  kingdom. 

Only  a  month  or  so  ago  representatives  of  leading 
financial  institutions  met  in  Vienna  and  formed  a 
company  for  the  development  of  electrical  enterprises 
in  Italy.  The  promoters  mcluded  representatives  of 
the  Rothschilds  in  Vienna,  the  Hungarian  Bank  of 
Credit  and  Ganz  of  Budapest,  the  Austrian  Institute 
of  Credit  and  the  Union  Electrical  society 
of  Berlin,  with  its  associates  in  the  firm  of  Bleich- 
roeder  of  Berlin.  The  capital  was  temporarily  fixed 
at  $400,000,  with  power  to  increase  it  to  $600,000. 
The  company  will  at  once  undertake  the  execution 
of  electrical  works  at  Tivoli,  with  a  view  to  trans- 
mitting power  to  Rome,  the  electrical  lighting  of 
Bologna  and  the  transmission  of  power  to  Cherasco. 
A  new  agreement  has  been  concluded  between 
the  municipality  of  Rome  and  the  Anglo-Roman 
Illumination  company  for  the  supply  of  gas  and 
electric  lights  for  Rome.  The  company  has  secured 
contracts  until  June,   192S. 

Under  the  new  management  the  price  has  been  re- 
duced since  July  last  from  five  cents  (American) 
to  3  3-5  cents  per  cubic  meter  for  municipal  lighting, 
and  from  six  cents  to  4  1-5  cents  per  cubic  meter 
for  private  consumers.  The  rate  is  to  be  reduced 
one-fifth  of  a  cent  in  1903,  again  in  1908,  and  again 
in  1913,  for  municipal  lighting,  but  private  con- 
sumers will  have  to  pay  the  4  1-5  cents  rate  until  June, 
191S,  when  the  price  is  to  be  reduced  to  3  4-5  cents. 
The  price  for  electric  lighting  is  to  be.  for  the 
municipality,  six  cents  per  hour  for  14-ampere  arc 
lights,  as  against  eight  cents  hitherto;  to  be  reduced 
after  five  years,  one-fifth  of  a  cent,  and  after  10  years, 
two-fifths  of  a  cent.  Incandescent  light  is  to  cost 
the  municipality  and  private  consumers  i  2-5  cents 
per  hectowatt-hour,  as  against  2  1-5  cents  hitherto, 
the  price  to  be  reduced  one-tenth  of  a  cent  per  hecto- 
w^att-hour  in  10  years,  and  one-fifth  of  a  cent  per 
Iiectowatt-hour  from  July,  1918.  The  amount  of 
electric  energy  sold  in  1897  was  23.707,608  hecto- 
watts, of  which  9,003.275  were  used  for  the  electric 
roads. 

The  company  has  bound  itself  to  establish,  within 
the  next  12  months,  a  fresh  connection  with  the 
Tivoli  works,  by  means  of  which  an  additional  sup- 
ply of  energy  of  1,500  horse  power  may  be  secured, 
but  so  as  to  be  able  to  meet  all  requirements  for 
illumination,  street-car  lines  and  industrial  purposes, 
it  proposes  to  arrange  for  energy  amounting  to 
10,000  horse  power.  The  system  of  electric  traction, 
which  is  already  extensively  applied  to  the  Roman 
streets,  is  being  extended  to  all  the  lines  of  the 
town  and  suburbs. 

The  first  electric  road  was  opened  in  1895, 
under  a  25-ycars*  concession,  a  privilege  which  was 
subsequently  given  to  the  other  companies.  The 
overhead  system  has  been  adopted,  -but  it  is  not 
popular,  and  it  is  thought  that  other  systems  may 
be  used. 

In  Milan  there  has  just  been  formed  the  Italian 
society  for  the  application  of  electricity,  with  a 
capital  of  $800,000,  to  acquire  and  operate  central 
electric  stations  at  Aquila,  Pontedra  and  Chioggia. 
In  1897  the  Edison  company  at  Milan  introduced 
energy  of  10.000  horse  power,  obtained  from  the  river 
Adda,  at  Paderno,  power  which  was  developed  by 
six  turbines  of  2.160  horse  power  each  (with  a  sev- 
enth in  reserve),  and  seven  dynamos.  Power  was 
transmitted  to  Milan  from  Paderno,  a  distance  of 
20  miles,  by  the  ordinary  overhead  wire.  The  tur- 
bines were  built  in  Milan,  and  were  the  most  power- 
ful hitherto  made  in  Europe.  The  surplus  power 
is  used  for  industrial  purposes. 

The  Edison  company  agreed  to  operate  the  street- 
car lines  on  the  basis  of  7.60  cents  per  car-mile  for 
each  independent  car,  and  3.88  cents  per  car-mile 
for  each  trailer.  The  company  pays  the  city  a  rev- 
enue of  $900  a  3^ear  for  each  mile  of  single  line.  The 
receipts  are  cashed  by  the  municipality,  and,  after 
the  deduction  of  the  company's  share  and  the 
amount  due  for  rent,  the  remainder  is  divided  at  the 
ratio  of  60  per  cent  to  the  municipality  and  40  per 
cent,  to  the  company.  The  city  of  Milan  makes 
a  profit  of  $150,000  annually.  There  are  42  miles 
of  single  line,  and  5,000.000  passengers  were  carried. 
The  employes  w^ork  10  hours  a  day  and  get  four 
holidays  a  month.  The  rate  of  fare  is  two  cents 
from  the  center  of  the  town  to  the  suburbs;  workmen 
travel  at  half  fare  during  the  morning  and  evening. 
Milan  is  not  only  the  capital  of  Lombardy,  which, 
with  a  population  of  4,000.000,  is  the  richest  district 
in  the  kingdom,  but  it  is  also  a  most  extensive  in- 
dustrial and  commercial  center,  owing  to  the  con- 
centration of  railway  communication  with  foreign 
countries. 

During  1897  electric  cars  were  introduced  in  Leg- 
horn, superseding  the  old  horse  cars. 

The  development  of  electrical  street-car  lines  in 
Genoa  is  in  the  hands  of  a  large  German  company, 
the  Allgemeine  Elektricitaets  Gesellschaft  of  Berlin, 
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which  is  extending  the  systems.  Electric  lighting 
is  being  prosecuted  also,  mainly  by  the  Genoese 
Electrical  society. 

An  English  tirm  of  engineers  last  year  obfained 
concessions  for  lighting  Bordighera  and  Ventimig- 
lia,  on  the  Riviera  di  Ponente,  with  liberty  to  ap- 
ply  the  system  to  domestic  uses.  It  was  to 
supply  incandescent  lights  of  eight  candle  power 
for  20  lire  (lire,  19.3  cents)  yearly.  Other  parties 
were  granted  concessions  for  electric  street  cars. 

In  San  Remo,  on  the  Riviera  di  Ponenle.  a  co- 
opei'ative  company,  with  a  capital  of  100,000  lire,  in 
shares  of  100  lire,  composed  of  hotelkeepers  and 
property-owners,  was  established  in  1897  to  intro- 
duce electrical  lighting.  The  system  included  2,000 
lamps  and  the  work  was  done  by  an  Italian  firm, 
the  machinery  being  obtained  from  Tosi  of  Leglano. 
During  the  year  there  was  also  great  development 
in  every  branch  of  electrical  application  in  Turin, 
and  a  manufactory  of  instruments  for  the  measure- 
ment of  electric  force  was  established  at  Ivrea,  in 
Li^uria. 

In  Naples  the  high  price  of  petroleum  furnished 
a  strong  impetus  to  electric  lighting,  which  is  now 
general  in  the  streets,  theaters,  stores,  offices  and 
private  houses.  Adjacent  towns  which  have  water 
power  are  utilizing  it  to  the  same  end. 

The  power  is  no  volts,  and  the  lamps  used  are 
German,  made  either  by  Schubert  or  the  Allgemeine 
Elektricitaets  Gesellschaft.  These  lamps  are  inferior 
in  color,  finish  and  in  light-dispensing  power  to 
the  American. 

Capua,  near  Naples,  is  lighted  from  energy  ob- 
tained from  the  river  Volturno. 

Ancona  has  20  arc  lamps  on  the  principal  streets 
and  75,  besides  600  incandescent  lamps,  for  domestic 
lighting.  The  price  per  hectowatt  is  II  cents  per 
hour  for  the  arc  lamps. 

In  Cava  Dei  Tirreni,  an  important  town,  the  water 
power  used  to  operate  the  fiour  mills  and  grind  corn 
all  day  operates  an  electric  plant  all  night.  The 
small  villages  of  Piedimonte  d'Alife  is  lighted  Ijy 
the  stream  which  runs  the  cotton  factory,  .\malfi, 
near  Sorrento,  on  the  Gulf  of  Naples,  a  popular  town 
much  favored  by  tourists  in  the  winter  season,  which 
has  large  hotels  and  factories  and  is  17  iniles  from 
a  railway,  was  not  lighted  in  1897,  although  there 
is  an  abundant  water  power  available. 

--Vt  Vicenza  a  company  has  been  formed  to  estab- 
lish a  central  station  to  light  the  small  towns  of 
Breganza  and  Sandrigo. 

The  provincial  authorities  of  Bresia  are  negotiat- 
ing with  the  Helios  company  of  Ahrenfeld.  Cologne, 
for  the  construction  of  several  lines  of  electric  street 
cars. 

In  Perugia  a  central  electric-lighting  and  power 
plant  is  about  to  be  erected  by  Sieinens  &  Halske 
of    Berlin, 


Congressional  Appropriations. 

[Spec'al  ccrrespondence  of  the  Western  Electrician. j 

Washington,  D.  C,  December  20. — The  District 
appropriation  bill  carries  with  it  the  sum  of  $60,000 
for  e.xisting  electric  arc  lighting,  necessary  inspec- 
tion and  extension  of  present  lines.  The  arc  lights 
are  to  cost  not  more  than  25  cents  per  night;  they 
are  to  be  lighted  from  15  rninutes  after  sunset  to 
45  minutes  before  sunrise,  and  are  to  be  operated 
wholly  by  underground  wires. 

For  electricians,  etc.,  for  telegraph  and  telephone 
service  the  sum  of  $11,520  is  asked,  and  a  similar 
sum  is  asked  for  the  purchase  of  general  supplies, 
including  new-  batteries,  poles,  tools,  insulators,  etc., 
while  $6,000  is  asked  for  the  purpose  of  placing  wires 
of  fire-alarm  telegraph  and  police-telephone  service 
underground  in  existing  conduits. 


Electrical   Interests  in  Brazil. 

[From  the  Philadelphia  Record.] 

The  electrical  goods  trade  of  Brazil  is  growing  by 
leaps  and  bounds,  it  being  but  a  few  years  ago  that 
electrical  trains,  lighting,  power,  etc.,  were  unknown 
in  any  part  of  the  country,  and  now  almost  every 
town  and  city  within  300  miles  of  the  coast  is  either 
lighted  by  electricity  or  has  the  project  under  con- 
sideration. Many  of  the  mining  companies  and  cot- 
ton-cloth mills  throughout  the  interior  have  plants 
now  in  operation,  supplying  thein  with  both  light 
and  power.  Several  of  the  large  plants  have  come 
from  England, 

Arc  and  incandescent  lamps,  fittings,  carbons, 
wire  of  all  kinds,  electric  bells,  batteries,  electricians' 
tools  and  gloves,  zincs,  sal-ammoniac,  etc,  are  in 
demand  in  the  towns  along  the  line  of  the  Central 
railroad  between  Rio  and  Sao  Paulo  and  Rio  and 
Bello  Horizonte,  as  these  towns  at  present  rely  on 
the  Rio  merchants  for  their  supplies, 

Bello  Horizonte,  the  new  capital  of  the  state  of 
Minas  Geraes,  is  a  growing  tow-n  of  at  present  about 
30,000  inhabitants,  and  is  located  right  in  the  heart 
of  the  mining  and  cotton-mill  district,  and  prac- 
tically at  the  end  of  the  main  line  of  the  Central 
railway.  It  is,  therefore,  in  a  position  to  supply 
not  only  the  mining  and  cotton  mill  companies,  but 
the  towns  of  Sahara.  Sete  Lagoas,  Curvello.  Caethe, 
Curo  Prete  (the  old  capital).  La  Fayette  and  about 
ten  other  small  towns  on  the  line  of  the  railroad  be- 
tween there  and  Juiz  de  Fora,  that  are  lighted  with 
electricity,  with  electrical  goods. 

At  Juiz  de  Fora  another  electrical  plant  is  in- 
stalled, and  here  another  agency  would  do  well  in 
supplying,  not  only  Juiz  de  Fora  and  the  adjoining 
town  of  Marianna  Procopio,  but  also  the  towns  on 
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the  lines  of  the  West  of  Minas  and  Laopoldina  rail- 
roads, which  intersect  the  Central  Railroad  at  Sitio 
and  Areal,  both  near  here, 

.'Mong  the  line  from  Pio  to  Sao  Paulo  are  also 
many  towns  in  which  it  might  be  advantageous  to 
have  agents.  A  competent  salesman,  familiar  with 
the  Portuguese  language,  traveling  through  this 
section,  could  do  wonders  in  the  way  of  securing  or- 
ders and  appointing  responsible  agents. 

This  may  also  be  said  of  nearly  all  the  interior 
cities,  as  attention  so  far  has  seemingly  been  paid 
only  to  the  large  cities  on  the  coast,  and  even  there 
not  to  the  extent  the  trade  possibilities  are  deserv- 
ing of.  

BOOK  TABLE. 

Commei-cial  Cuba.  By  William  J,  Clark,  New 
York;  Charles  Scribners' Sons,  Price  $4,00, 
This  volume  is  intended  for  business  men.  and 
the  principal  object  is  to  present  in  concise  form  the 
data  necessary  for  forming  an  intelligent  idea  of  the 
country,  A  feature  of  the  work  is  the  illustrations 
including  eight  maps,  seven  plans  and  forty  full-page 
half-tones,  representing  scenes  in  Cuban  life.  .•\n 
exceedingly  valuable  department  is  the  commercial 
directory  of  the  island  which  is  included  in  the 
volume. 

Mr.  Clark  has  certainly  succeeded  in  presenting 
in  attractive  form  a  valuable  treatise  on  the  outlook 
in  Cuba,  The  characteristics  of  the  people  form  an 
important  factor  in  all  commercial  transactions,  their 
customs  and  methods,  or  rather  lack  of  method  of 
doing  business,  requiring  careful  attention.  Mr. 
(Ilark  throws  out  some  valuable  hints  in  this  connec- 
tion that  cannot  fail  to  be  of  service  to  those  intend- 
ing to  visit  Cuba  soon.  The  many  invitations  ex- 
tended by  the  Spaniards  and  natives  are  not  to  be 
taken  too  seriously.  They  are  not  meant  to  be  ac- 
cepted, but  are  merely  extended  as  a  formality,  much 
in  the  same  manner  as  "regrets"  are  often  sent  in 
this  country  when  the  recipient  of  an  invitation 
could  not  be  induced  under  anv  circumstances  to  ac- 
cept, A  good  deal  of  attention  is  given  these  little 
points,  as  they  play  a  conspicuous  part  in  the  every- 
day life  of  the  Spanish  race. 

The  work  is  not  only  interesting,  instructive  and 
valuable  as  a  book  of  reference,  but  it  is  highly 
creditable  as  a  literary  production  and  w-ill  occupy 
a  prominent  place  among  publications  of  its  kind. 
Matter,  Energy,  Force  and  Work.  By  Silas  W. 
Holman,  New  York:  The  MacMillan  com- 
pany. Price  $2.00, 
The  author  describes  this  treatise  as  "a  plain  pre- 
sentation of  fundamental  physical  concepts  and  of 
the  vorte.x-atom  and  other  theories,"  It  is  intended 
chiefly  for  students  and  teachers  in  physics  and 
chemistry  and  of  natural  sciences  generally,  al- 
though it  is  believed  that  engineers  and  members 
of  other  technical  professions  will  find  valuable  as- 
sistance in  the  treatment  of  the  subject.  The  work 
is  divided  into  two  parts,  the  first  containing  the 
subject-matter  proper,  and  the  second  summarizing 
the  chief  theories  of  the  nature  of  matter,  energy  and 
force.  The  author  has  not  attempted  to  present  any- 
thing in  the  nature  of  an  historical  work,  but  has 
confined  himself  to  an  expression  of  his  individual 
views.  The  volume  is  dedicated  to  the  Massachu- 
setts Institute  of  Technology. 

Outlines  of  Industrial  Chemistry.  By  Frank  Hall 
Thorp,  New  Y'ork:  The  MacMillan  company. 
Price  $3,50, 
It  would  be  diincult  to  select  a  subject  in  which 
greater  commercial  interests  are  involved  than  that 
treated  in  this  volume.  Prof.  Thorp  has  wisely 
confined  himself  closely  to  the  subject  in  hand,  and 
he  has  found  sufficient  material  in  the  more  im- 
portant industrial  chemical  processes  to  occupy  the 
space  allotted  him.  For  the  benefit  of  those  desiring 
to  continue  the  study  beyond  the  point  reached  in 
this  work,  numerous  references  are  furnished  and 
hints  are  given  that  should  prove  valuable  to  those 
who  contemplate  such  a  course.  The  present  work 
forms  purely  an  elementary  course,  and  in  the  ar- 
rangement and  treatment  of  the  subjects  follows 
closely  the  practice  in  the  Massachusetts  Institute 
of  Technology:  in  fact,  it  may  be  said  to  embody 
the  plan  followed  in  that  school  and  contain  the  re- 
sults of  many  yea's'  experience  in  teaching  in  this 
branch. 


COMMUNICATION. 


Submarine  Cables  of  the  United  States. 

To  the  Editor  of  the  Western  Electrician: 

In  your  issue  of  December  lolh  you  spoke  about 
a  submarine  cable  laid  by  the  Southwestern  Tele- 
phone company  from  Galveston  to  Beaumont,  which 
is  16.650  feet  in  length,  and  stated  that  it  was  the 
longest  submarine  cable  in  the  United  States.  If 
you  will  allow  me.  I  wish  to  correct  that  statement, 
as  we  laid,  last  year,  a  submarine  cable  from  Owl's 
Head,  Rockland,  Me.,  to  Vinalhaven.  a  total  length 
of  the  cable  of  39.011  feet.  This  cable,  in  connec- 
tion with  14  miles  of  land  line,  connects  the  town  of 
Vinalhaven  with  Rockland,  Me.  The  cable  consists 
of  two  copper  conductors,  each  thoroughly  insulated, 
packed  and  armored,  and  made  by  the  Washburn 
&  Moen  Manufacturing  company.  The  diameter 
was  I  1-16  inches.  It  has  always  been  my  impres- 
sion that  this  was  the  longest  submarine  cable  used 
for  telephone  purposes  in  this  country.  If  there  is 
a  longer  one,  I  would  like  to  know  it. 

MAYNARD  S.  BIRD. 
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DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Telephone  Competition  for  Boston. 

[From  the  Boston   correspoodent  of  the  Western  Electi  ician.  ] 

The  Massachusetts  Telephone  and  Telegraph  com- 
pany looms  up  like  a  giant  before  the  surprised  gaze 
of  the  Bell  Telephone  magnates  this  week.  The 
pigmy,  incorporated  with  a  nominal  capital  of  $10,000, 
which  petitioned  the  Boston  city  government  for 
the  right  to  operate  in  that  city,  proves  to  be  a  con- 
cern with  millionaires  for  its  backers,  and  has  a 
well  defined  purpose  and  a  mission  to  perform.  But 
it  is  not  the  project  itself  which  excites  the  com- 
munity so  much  as  the  list  of  sponsors  that  was 
brought  to  light  when  the  petitioners  were  granted 
a  hearing.  This  list  mcludes  Oakes  Ames  of  the 
wealthy  Ames  fairiily  of  Boston,  State  Treasurer 
E.  P.  Shaw,  John  Shepard,  the  millionaire  head  of 
the  firm  of  Shepard,  Norwell  &  Co.,  Francis  W. 
Breed,  the  Lynn  capitalist,  Albert  C.  Titcomb  of 
Newburyport.  George  A.  Alden  of  Boston,  D.  L. 
Demmon  of  Boston.  Benjamin  Dickerman  of  New- 
ton and  Boston  and  W.  H.  Brewster  of  Boston. 
As  far  as  can  be  learned,  they  are  in  earnest  in  their 
project,  do  not  intend  to  play  into  the  hands  of  the 
established  telephone  company,  although  it  was  in- 
sinuated at  the  hearing  that  such  was  their  purpose, 
and  will  go  ahead  with  their  enterprise  at  the  earliest 
opportunity. 

The  hearing  on  the  petition  of  Z.  S.  Holbrook 
and  others,"  representing  the  company,  was  assigned 
for  December  8th.  The  matter  had  assumed  a  semi- 
political  character  at  the  meeting  of  the  aldermen 
when  first  presented  to  that  body,  because  of  the 
approaching  election  and  the  opportunity  afforded 
a  number  of  the  candidates  for  re-election  to  pose 
as  the  champions  of  the  people  and  the  city  and 
also  as  opponents  of  telephone  monopoly.  On  the 
other  hand,  there  were  enough  members  of  con- 
servative proclivities  to  check  hasty  action,  and  an 
attempt  to  railroad  the  petition  through  was  side- 
tracked. Few  of  the  members  and  very  few  people 
in  the  community  realized  at  the  time  how  large 
a  project  had  been  sprung  upon  them,  and  it  was 
not  until  the  hearing  that  they  became  fully  apprised 
of  its  significance.  Samuel  J.  Elder,  a  prominent 
corporation  lawyer,  and  Judge  E.  C.  Oilman  ap- 
peared for  the  petitioners.  Samuel  F.  Powers, 
counsel  for  the  New  England  Telephone  and  Tele- 
graph company,  the  local  Bell  concern,  represented 
the  present  Boston  telephone  system,  while  Treas- 
urer James  D.  Leatherbee  appeared  for  the  National 
Telephone  Construction  company,  and  Boardman 
Hall  and  G.  D.  Allen  represented  other  interests, 
who  opposed  the  granting  of  the  franchise. 

The  disclosure  of  the  backing  that  the  petitioners 
had  for  the  tiny  company  with  only  $10,000  capital 
cleared  the  atmosphere  considerably.  Judge  Oil- 
man introduced  the  capitalists  through  the  medium 
of  a  brief  manifesto,  on  behalf  of  the  petitioners.  It 
read  as  follows:  "We,  the  undersigned,  inhabitants 
of  Massachusetts,  and  having  a  usual  place  of  busi- 
ness in  the  city  of  Boston,  are  in  favor  of  the  Massa- 
chusetts Telephone  and  Telegraph  company,  and 
believe  it  will  be  for  the  interests,  not  only  of  the 
municipality  of  Boston,  but  also  of  the  people  and 
citizens  of  Massachusetts,  that  this  company  should 
be  granted  a  franchise  in  the  streets  of  Boston,  as 
prayed  for,  and  we  join  in  the  petition  of  Z.  S.  Hol- 
brook and  others,  and  in  case  the  franchise  is  granted 
we  will  join  with  the  petitioners  in  the  organization 
of  said  company."  ,  .       ,  • . 

Mr.  Oilman,  in  presenting  this  document,  said 
that  there  seemed  to  be  some  misapprehension  re- 
carding  the  good  faith  and  financial  standing  of  the 
new  corporation.  The  names  appended  to  the  state- 
ment, he  believed,  were  sufficient  guaranty  of  both. 
When  asked  why  the  capitalization  had  been  placed 
at  the  small  sum  of  $10,000,  he  replied  that,  for  all 
purposes,  this  amount  was  sufficient  until  they  se- 
cured the  franchise.  If  that  should  be  obtained, 
lliere   would   be   capital    enough    forthcoming. 

"What  system  do  you  propose  using?"  asked  one 
of  the  aldermen. 

"It  would  not  be  good  business  judgment  for  us 
to  announce  that,"  Mr.  Oilman  replied,  "for  it  would 
place  us  in  the  power  of  the  manufacturing  concern. 
It  will  be  such  as  we  consider  the  best." 

Mr.  Oilman  said  that  he  did  not  know  whether 
any  of  the  names  in  the  petition  were  those  of  stock- 
holders in  the  Bell  company,  but  he  did  know  that 
if  the  petition  were  granted,  these  men  would  all 
become  officers  in  the  new  company.  He  under- 
stood that  the  capital  stock  would  be  raised  to 
$2,000,000  or  $3,000,000,  if  necessary,  and  that  they 
were  not  entering  the  field  to  antagonize  other  com- 
panies, but  to  give  cheaper  rates  for  a  satisfactory 
service.  It  was  proposed  to  put  the  wires  under- 
ground and  give  the  city  a  free  service,  for  which  it 
is  now  paying  $32,000.  The  business  community 
would  have  its  telephone  service  for  $72  annually. 
There  are  several  companies  in  the  country  now 
serving  the  public  wholly  independent  of  the  Bell 
patents,  and  they  did  not  need  to  coine  under  that 
company's  jurisdiction  to  give  a  satisfactory  service. 
There  was  no  intention  of  selling  out.  The  pro- 
moters were  in  the  project  to  compete  with  the 
existing  company. 

The  attorney  for  the  New  England  Telephone  and 
Telegraph  company  said  that  the  order  proposed 
would  give,  if  granted,  more  to  this  company  in  the 
way  of  franchises  than  his  company  had  been  able 


to  obtain  in  20  years.  "These  gentlemen  propose 
to  furnish  telephone  service  for  less  than  the  labor 
costs  us,"  he  said.  "We  can  buy  material  as  cheap 
as  they  can,"  he  added,  "but  it  costs  50  per  cent,  of 
the  gross  receipts  for  labor,  exclusive  of  the  salaries 
of  officers,  and  it  is  impossible  to  reduce  rates  and 
earn  a  fair  profit.  About  12,000  subscribers  are 
cared  for  in  Boston  alone,  and  in  city  and  suburbs 
there  are  from  19,000  to  20,000  subscribers.  It  is 
part  of  a  great  national  system,  the  greatest  in  the 
world.  The  system  in  Boston  was  built  up  by 
Massachusetts  capital  and  Massachusetts  men,  how- 
ever, and  aims  to  furnish  good  service.  There  is 
no  city  in  the  country  where  the  development  has 
been  so  rapid  as  it  has  been  in  Boston,  which  has 
one  subscriber  to  every  40  persons,  in  the  city 
proper."  If  the  aldermen  felt  that  the  company 
could  do  what  it  promised  to  do.  however,  and  de- 
cided to  grant  it  a  franchise,  the  New  England  com- 
pany would  have  to  meet  it  as  a  rival  or  consolidate 
with  it,  he  said  in  conclusion. 

Treasurer  Leatherbee  of  the  National  Telephone 
Construction  company  characterized  the  new  con- 
cern as  "simply  a  tentacle  of  the  great  octopus," 
organized  to  defeat  genuine  competition  after  the 
expiration  of  existing  patents,  and  warned  the  alder- 
men to  look  out  for  "the  cloven  hoof,"  and  at  least 
go  slowly  in  the  matter  of  granting  the  petition. 

The  hearing  produced  a  visible  effect  upon  the 
aldermen,  especially  when  the  names  of  the  addi- 
tional petitioners  came  out.  These  representative 
business  men  seemed  to  be  sufficient  to  settle  any 
doubts  that  might  have  existed  regarding  the  sub- 
stantial character  of  the  new  concern.  When  the 
aldermen  met  on  Monday,  December  12th,  therefore, 
debate  was  brief,  and  the  vote  in  favor  of  granting 
the  new  company  the  franchise  asked  for  was  unani- 
mous. Some  perfecting  amendments  were  made, 
and  the  board  then  passed  the  order,  with  its  pro- 
visions, practically  as  follows; 

Th^t  permission  be  granted  <o  the  Massachusetts  Telephone 
and  Telegraph  company  to  forthwith  construct,  operate  and 
maintain  an  underground  system  for  transmitting  messages  and 
other  intelligence  by  telephone  and  telegraph,  and  to  dig  up  and 
open  the  ground  in  any  of  the  streets,  lanes  and  highways  of  the 
city  of  Boston,  the  work  to  be  done  at  such  times  and  places 
and  in  such  manner  as  the  superintendent  of  streets  shall  direct. 
The  order  and  all  rights  gran-ed  thereby  shall  be  wUoUy  void  if 
the  company  shall  fail  to  establish,  construct  and  equip  an  under- 
ground system,  without  poles  or  wires  overhead,  within  a  reason- 
able time  from  the  passage  of  the  order,  with  a  telephone  ex- 
change in  full  operation;  or  if  it  shall  fail  to  furnish  to  any  appli- 
cant in  the  city  of  Boston,  within  a  reasonable  time,  efficient  tele- 
phone service,  not  limited  as  to  the  number  of  calls:  pi;,  if  it  shall, 
in  any  event,  either  directly  or  indirectly,  exceed  the  maximum 
charge  of  S6  per  month  for  any  business  house,  office  or  residence. 
This  grant  is  made  upon  condition  that  the  iMassachusetts  Tele- 
phone and  Telegraoh  company  shall  execute  some  binding 
agreement  satisfactory  to  the  mayor  of  Boston  that  it  will  fuinish 
free  telephone  service  to  the  city  and  hold  the  city  free  from 
liability  for  damage  claims  arising  under  the  franchise,  and  that 
it  will  not  sell  or  dispose  of  the  franchise  to  any  other  persons  or 
corporations,  reserving  the  right  to  license  telephonei  and  sell 
its  stock  by  subscription,  as  any  other  corporation,  and  shall  also 
satisfy  the  mayor  that  the  company  has  financial  resources 
which  will  enable  it  to  carry  out  its  agreements  and  execute  the 
required  bonds. 


chise  from  the  city  that  it  gave  him  the  right  to 
set  poles  in  the  street  and  in  front  of  property  for 
the  purpose  of  completing  the  telephone  plant  for 
which  the  franchise  was  granted. 


Assessment  of  Toronto  Telephone  Ex- 
change. 

[Special  correspondence  of  the  Western  Electrician,) 

Toronto,  "December  17, — The  three  county  judges 
who  have  been  hearing  the  appeal  of  the  Bell  Tele- 
phone company  from  the  assessment  as  fixed  by 
the  city  of  Toronto  have  given  judgment  favorable 
to  the  company  to  the  extent  of  over  half  a  million 
dollars.  The  assessment  on  land  and  buildings  was 
not  touched,  but  that  of  $377,992  on  poles,  wires  and 
conduits  was  reduced  to  $32,750;  that  of  $177,174 
on  one  switchboard  was  cut  to  $12,000  and  on  two 
ethers  from  $50,733  to  $3,900.  This  reduction  was 
made  because  the  company  claimed  and  the  judges 
decided  that  the  material  should  be  assessed,  not 
as  a  system  in  operation,  but  as  separate  parts,  for 
what  they  would  bring  if  they  were  taken  away  and 
sold. 


Telephone  Litigation. 

A  lineman  named  Karry  Staats,  employed  by  the 
Logansport  Telephone  Manufacturing  company  of 
Logansport,  Ind,,  was  instructed,  together  with  an- 
other lineman,  to  take  down  a  pole.  They  went 
together  and  dug  a  trench  to  let  the  pole  down  in,  and 
Staats  then  went  up  the  pole  to  attach  a  rope  to 
guide  the  pole  down.  When  the  pole  started  to  fall. 
Staats  thought  it  was  going  to  fall  to  the  ground, 
and,  despite  the  warnings  from  the  other  lineman, 
to  stick  to  the  pole  and  not  jump,  as  it  would  fall 
only  a  little  ways,  Staats  jumped  and  broke  his  ankle. 
Staats  sued  the  telephone  company  for  $7,000  dam- 
ages. The  judge  instructed  the  jury  to  find  for  the 
defendant  and  then  the  counsel  for  the  plaintiff  dis- 
missed the  case.  The  judge  held  that  it  was  con- 
tributory negligence  on  the  part  of  Staats,  and  that  he 
was  of  sound  mind  and  ej-esight  and  possessed  all 
his  senses,  and  that  he  used  his  own  judgment  when 
he  went  up  the  pole.  This  is  the  second  case  that 
the  Logansport  Mutual  Telephone  company  has  won 
lately.  The  other  was  a  case  where  Rufus  Magee. 
who  owned  a  business  block  on  a  main  street  in 
Logansport.  brought  suit  against  E.  B.  Overshiner 
for  $1,000  dama.ges  and  ejectment  of  a  pole  that 
stood  in  front  of  his  place  of  business.  This  case 
w-as  taken  to  the  Supreme  Court,  which  held  that  the 
pole  was  not  an  additional  burden  to  the  property- 
owner,  and  that  when  the  defendant  secured  a  fran- 


Extenslons  and  Improvements. 

A  new   telephone  line  will  be   constructed,   con 
necting  ClarksviUe,  Tenn.,  with  Rudolphtown.     The 
movement  has  been  on  foot  for  some  time,  and  ar- 
rangements for  carrying  it  into  effect  have  just  been 
completed  by  Watson  &  Rudolph  of  Rudolphtown. 

The  Slate  Belt  Telephone  and  Telegraph  company 
has  commenced  reconstructing  its  lines  for  metallic 
circuits.  Over  $10,000  will  be  expended  on  con- 
struction and  improvements.  New  metallic  switch- 
boards will  be  placed  in  the  exchanges  at  Nazareth, 
Bangor,  Pen  Argyl  and  Wind  Gap,  Pa. 

The  Metropolis  (III.)  telephone  exchange  has  just 
been  sold  to  Chamblin  &  Heustis  of  Robinson,  111. 
The  exchange  is  to  be  put  in  first-class  shape.  C.  W. 
Chamblin  will  be  general  manager.  The  same  firm 
has  an  exchange  at  Robinson,  III.  It  has  been  re- 
built and  is  considered  a  model  exchange. 

Terre  Haute  is  now  connected  by  telephone  with 
:very  town  in  that  part  of  Indiana.  The  connecting' 
line  from  Clinton  to  Terre  Haute  is  completed  and 
open  for  business.  W.  P.  Ijams,  Colonel  John 
Beggs,  A.  M.  Higgins,  Sam  R.  Hamill,  Harry 
Beggs,  Charles  Duifin  of  Terre  Haute,  and  A.  L. 
Millard  of  Chicago  constructed  the  connecting  line. 

The  Kansas  Telephone  and  Electrical  company  is 
building  a  telephone  line  into  Cherryvale.  This 
company  is  composed  of  St.  Louis  people,  and  the 
system  when  ready  will  connect  with  40  towns  and 
cities,  including  the  lead  and  coal  district  in  Eastern 
Kansas  and  Southwest  Missouri,  Pittsburg,  Joplin, 
Fort  Scott,  Carthage,  Webb  City,  Galena,  etc.  The 
company  now  has  an  exchange  in  Parsons  with 
ever  300  subscribers. 

The  telegraph  lines  discontinued  last  spring  by 
the  Postal  Telegraph  company  in  Kentucky,  when 
it  transferred  its  wires  to  the  right-of-way  of  the 
Illinois  Central  railroad,  have  been  purchased  by 
the  Ohio  Valley  Telephone  company,  and  they  will 
be  immediately  re-equipped  with  a  copper  metallic 
circuit  through  Jefferson,  Hardin  and  Bullitt  coun- 
ties, and  telephone  stations  established  at  several 
points   along  the  line. 

The  Delaware  and  Atlantic  Telegraph  and  Tele- 
phone company  is  making  preparations  to  occupy  its 
new  building  in  Wilmington  January  ist.  All  of  the 
inside  work  has  been  completed  and  the  building 
has  been  put  in  good  shape.  The  telephone  line  to 
Dover  has  been  renewed  and  is  in  first-class  con- 
dition, and  a  system  of^telephones  has  been  estab- 
lished in  the  town.  Although  there  is  no  extension 
below  Dover,  the  company  contemplates  running 
the  line  to  Lewes  and  passing  through  the  more  im- 
portant towns  between  Dover  and  that  place.  It  is 
probable  that  exchanges  will  be  established  at  Mid- 
dletown  and  Smyrna, 

An  independent  telephone  company  has  been 
formed  at  Wilkesbarre,  Pa,,  and  it  is  expected  that 
it  will  have  its  exchange  in  operation  early  in  the 
summer.  Already  1,073  subscribers  have  been  se- 
cured in  Wilkesbarre  and  vicinity,  and  those  in- 
terested say  that  the  project  will  be  a  success  from 
the  start.  The  lines  will  reach  Pittston,  Nanticoke, 
Ashley,  Plymouth,  Kingston,  Luzerne,  Borough, 
Hazleton  and  all  places  in  the  county.  In  a  short 
time  it  is  expected  that  the  company  will  be  able 
to  secure  rights  and  construct  a  system  for  Lack- 
awanna County,  and  then  the  two  will  be  connected. 
E.  S.  Wayland  is  the  manager  of  the  company. 

The  Southern  States  Telephone  company  of  Nor- 
folk, Va.,  has  just  completed  the  private  telephone 
system  for  the  Norfolk  and  Portsmouth  Belt  Line 
Railroad  company.  Switching  attachments  have 
been  put  in  the  superintendent's  office,  which  enable 
any  station  on  the  Belt  line  to  be  switched  on  any 
line  of  the  Southern  States  Telephone  company. 
The  drawbridge  keeper  also  has  direct  telephone  con- 
nections. A  telephone  has  been  installed  in  the  keep- 
er's house,  which  is  on  a  revolving  tower  50  feet 
high  on  the  center  of  the  drawbridge.  The  wires 
are  so  arranged  that  turning  the  draw  for  passing 
ships  does  not  interfere  with  the  service.  Much 
credit  is  due  Superintendent  William  Pannill  and 
his  assistants.  William  Cole  and  Yank  Miller,  for 
designing  and  building  for  this  company  the  plant. 

The  Standard  Telephone  company  has  Ijpught  all 
the  lines  and  equipment  of  the  Central  Missouri 
■Telephone  company  and  has  assumed  control  of 
the  system.  This  new  purchase  gives  the  Stand- 
ard company  about  i.ooo  miles  of  lines  in 
Missouri,  and  when  all  the  connections  are  made  it 
will  give  Kansas  City  communication  with  150  Mis- 
souri towns.  The  Central  Missouri  system  started 
at  Versailles  and  ran  north  to  Tipton,  Boonville, 
Fayette  and  Moberly.  From  Moberly  it  ran  to 
Mexico  and  Brunswick.  It  also  connected  Moberly 
with  Macon.  Gallatin  and  Trenton.  The  Standard 
company  has  adopted  a  plan  very  much  on  the  order 
of  that  used  by  telegraph  companies.  In  case  some- 
one wished  to  telephone  to  a  town  on  its  line  and 
the  wire  was  in  use.  it  permitted  a  message  of  20 
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words  to  be  written  and  sent  by  the  operator  at  the 
same  rate  that  a  telegram  of  10  words  would  cost. 

The  Phoenix  Telephone  company  of  New  York 
has  appointed  John  W.  Brooks,  Monadnock  build- 
ing, Chicago,  its  western  sales  manager.  Mr,  Brooks 
has  had  an  extensive  experience  in  the  electrical  field 
in  the  West.  For  a  number  o(  years  he  was  a  part- 
ner in  one  of  the  largest  supply  houses  in  California, 
and  early  last  spring  he  came  to  Chicago  with  the 
purpose  of  making  this  city  his  headquarters.  The 
Phceni.x  company  has  appointed  Mr.  Brooks  with 
the  idea  of  inaugurating  an  aggressive  western  pol- 
icy in  competition  witli  telephone  manufacturers  in 
the  Chicago  territory.  It  is  safe  to  say  that  with 
a  man  of  Mr.  Brooks'  experience  in  the  field  in 
charge  of  this  department  of  the  business,  the  Phc£- 
nix  business  will  prosper. 


Perfect  Protection  Required. 

In  an  action  to  recover  damages  for  personal  in- 
juries against  an  electric-light  company,  brought  by 
a  lineman  employed  by  a  telephone  company,  it  was 
shown  that  the  wires  of  the  telephone  company  and 
those  of  the  electric-light  company  were  both  strung 
along  arms  which  had  been  nailed  to  poles  on  the 
same  side  of  the  street,  with  the  poles  of  each  com- 
pany alternating;  that  the  wires  of  the  electric-light 
company  were  put  up  subsequently  to  these  of  the 
telephone  company,  and  were  about  12  or  15  inches 
lower;  that  this  lineman  was  engaged  with  a  force 
of  workmen,  under  a  foreman  of  the  telephone  com- 
pany, in  passing  a  guy  or  stay  wire  from  the  top 
of  the  telephone  poles  to  a  stay  pole  across  the  street 
on  the  opposite  side;  that  it  was  the  duty  of  the 
lineman  to  fasten  his  end  of  the  wire  to  the  top  of 
the  pole;  that  he  had  succeeded  in  getting  the  wire, 
which  consisted  of  three  strands,  in  proper  position, 
and  had  about  completed  his  task  when  he  received 
the  shock  and  injuries  complained  of,  the  proof 
tending  to  support  his  contention  that  the  guy  line 
came  into  contact,  momentarily,  with  the  outside 
line  of  the  electric-light  company,  which,  at  that 
time,  was  carrying  over  2,000  volts  of  electricity. 

Evidence  was  also  presented  which  tended  to 
show  that  there  is  no  such  thing  as  perfect  insulation 
of  a  wire  of  the  size  of  the  one  in  question,  when 
transmitting  currents  at  high  voltages,  though  the 
evidence  also  conduced  to  show  that'  the  insulation 
used  by  the  electric-light  company  at  the  point  of 
the  accident  was  not  the  best  employed  by  it,  as  its 
own  witnesses  testified  that  it  used  a  rubber  insula- 
tion around  awnings,  windows  and  places  where 
wires  are  likely  to  come  into  contact  with  some 
object,  which  was  much  safer  than  the  insulation 
employed  at  the  point  where  the  accident  occurred. 

The  trial  resulted  in  a  verdict  for  the  electric- 
light  company,  but  the  Court  of  Appeals  of  Ken- 
tucky had  some  views  of  its  own  on  this  subject, 
in  accordance  with  which  it  reversed  the  judgment. 
October  18.  1898.  on  the  lineman's  appeal.  (Overall 
vs.  Louisville  Electric  Light  company.) 

At  the  time  the  plaintiff  vnas  struck,  the  Court  of 
Appeals  says,  the  lineman  was  in  a  place  where 
his  business  required  him  to  be,  and  where  he  had 
a  right  to  be,  and  if  was  the  duty  of  the  electric- 
light  company  to  know  that  linemen  of  the  telephone 
company  would  have  to  come  into  close  proximity 
to  its  wires  in  attending  to  their  duties,  and  that  it 
was  its  duty  to  use  every  protection  which  was  ac- 
cessible to  insulate  its  wires  at  that  point,  and  at  all 
points  where  people  have  a  right  to  go  for  business 
or  pleasure,  and  to  use  the  utmost  care  to  keep 
them  so,  and  for  personal  injuries  resulting  from  its 
failure  in  that  regard  it  is  liable  in  damages. 

"Electricity,"  continues  the  court,  "is  the  most 
powerful  and  dangerous  element  known  to  science. 
It  cannot  be  seen,  and  it  is  as  silent  as  it  is  deadly, 
and  it  follows  that  those  who  manufacture  and  use 
it  for  private  advantage  must  do  so  at  their  peril. 
The  only  way  to  prevent  accidents  where  a  deadly 
current  is  used  is  to  have  perfect  protection  at  those 
points  where  people  are  liable  to  come  into  contact 
with  it."  The  jury  in  this  case  should  have  been 
instructed,  declares  the  court,  that  this  was  the  duty 
of  the  electric-light  company.  To  have  told  them 
"that  it  was  the  duty  of  defendant  to  observe  the 
highest  degree  of  care  and  skill  usually  exercised 
by  prudent  persons  engaged  in  the  same  or  similar 
business  to  keep  its  wires  so  insulated  as  to  be  rea- 
sonably safe  and  free  from  danger  to  persons  who 
niight  come  into  contact  with  them,"  was  not  suffi- 
cient. "The  law  requires,"  the  court  holds,  "at 
those  points  where  such  contact  is  likely  to  take 
place,  perfect  protection  from  this  unseen  and  terri- 
ble power."        


Telephony  Abroad. 

The  controversy  between  the  National  Telephone 
cornpany.  the  English  government  and  the  munici- 
palities desiring  to  engage  in  telephone  business 
has  reached  the  point  where  the  company  has  as- 
sumed the  aggressive  and  taken  steps  to  prevent 
the  municipalities  and  rival  companies  from  pur- 
chasing apparatus.  Sir  James  Marwick,  town  clerk 
for  Glasgow,  has  been  notified  by  two  concerns 
that  they  would  have  to  withdraw  proposals  for 
furnishing  switchboards  for  the  proposed  municipal 
exchange.  One  of  these  says:  "L.  M.  Ericsson  & 
Co.,  the  manufacturers  of  telephone  apparatus  at 
Stockholm,  have  officially  informed  me  that  they 
have  entered  into  an  agreement  with  the  National 
Telephone   company   not   to    supply  any   telephone 


apparatus  for  exchange  purposes  to  any  municipality 
or  corporation  within  the  British  Isles  or  any  li- 
censee of  her  majesty's  postmaster-general,  and  that 
any  orders  must  be  accompanied  by  an  agreement 
that  the  would-be  purchaser  will  not  sell,  let,  lend 
or  dispose  of  to,  or  suffer  or  permit  to  be  used  by, 
any  such  municipality,  corporation  or  licensee." 
The  action  of  the  National  company  in  preventing 
the  use  of  English  and  European  switchboards  in 
competition  with  its  service  may  lead  to  the  in- 
troduction of  apparatus  manufactured  by  the  inde- 
pendent telephone  manufacturing  companies  of  this 
country. 

The  directors  of  the  National  Telephone  company 
have  decided  to  make  a  further  issue  of  ^330,000 
debenture  stock,  forming  part  of  a  total  limited 
to  £2,000,000  (of  which  £1,339,471  has  been  issued), 
and  to  ofifer  it  in  the  first  instance  to  the  sharehold- 
ers and  debenture  stockholders  at  par.  The  stock 
is  a  first  charge  on  the  entire  undertaking,  and  is 
irredeemable  except  in  the  event  of  the  government 
acquiring  the  plant,  when  it  can  be  redeemed  at  103 
per  cent.  The  net  revenue  for  the  year  to  June  30th 
last  is  reported  to  have  been  £369,007,  and  the 
amount  required  for  the  annual  interest  on  the  is- 
sued stock  (including  the  present  amount)  is  £58,431. 
It  is  anticipated  that  the  net  revenue  for  the  year 
will  show-  a  considerable  increase  over  the  figures 
given.  ^^^__^^^___^__ 

Independent  Telephone  Movement. 

[From  the  Ctiicago  Record.] 

Occasionally  the  people  of  Chicago  are  reminded 
that  elsewhere  an  earnest  effort  is  being  made  to 
break  the  power  of  the  old  telephone  monopoly,  al- 
though that  institution  is  as  formidable  in  this  city 
to-day  as  at  any  period  in  its  history.  While  the 
local  Bell  company  is  complacently  increasing  the 
rates  for  those  who  cannot  tolerate  the  defective 
service  provided  by  the  antiquated  "ground-return" 
system,  and  are  therefore  compelled  to  pay  an  addi- 
tional fee  of  $50  for  complete  metallic-circuit  instru- 
ments, the  Bell  interests  at  other  points  are  con- 
fronted by  determined  opposition. 

It  cannot  now  be  said  that  the  independent  move- 
ment is  confined  to  small  places,  for  companies  have 
been  organized  and  service  is  being  given  in  many 
large  cities.  In  St.  Louis,  tor  instance,  the  Kinloch 
company  has  more  paid  subscribers  on  its  list  than 
the  Bell  company  has  ever  had  in  that  city,  and  the 
Kinloch  company  has  only  recently  completed  its 
system.  The  new  service  is  pronounced  satisfactory 
in  every  respect  and  the  rental  is  only  $60  per  year. 
A  similar  system  is  now  being  introduced  into  In- 
dianapolis, and  Cleveland  is  working  along  similar 
lines.  Detroit  has  long  had  an  independent  com- 
pany which  outranks  the  Bell  concern  in  impor- 
tance, and  other  towns  have  found  the  independent 
service  far  preferable  to  the  old  order.  In  New 
York  the  Board  of  Trade  and  Transportation,  which 
has  been  fighting  the  Bell  monopoly  for  years,  has 
pledged  its  support  to  an  independent  company. 
Boston  has  just  granted  a  franchise  to  an  anti-Bell 
corporation  which  agrees  to  furnish  first-class  serv- 
ice at  a  maximum  rental  of  $72  per  year.  It  is 
claimed  by  conservative  telephone  experts  that  $75 
per  year  would  be  a  fair  rental  for  modern  telephone 
service  in  Chicago. 

The  main  objection  to  the  establishment  of  inde- 
pendent telephone  exchanges,  especially  in  large 
business  centers,  is  the  annoyance  and  confusion 
created  by  a  multiplicity  of  systems.  Many  of  the 
most  earnest  opponents  of  the  present  arrangement 
hesitate  about  introducing  a  new  factor  in  the  form 
of  an  independent  company  into  the  already  compli- 
cated problem.  They  contend  that  the  telephone  is 
a  natural  monopoly  and  that  the  public  can  best  be 
served  where  only  one  system  is  operated,  provided, 
of  course,  the  monopoly  is  enjoyed  under  proper 
regulations  and  restrictions.  The  ideal  plan  would 
be  to  have  all  the  telephone  and  telegraph  service 
of  the  country  controlled  by  the  government,  just 
the  same  as  the  mail  service  is  now  conducted.  This 
was  the  original  plan  in  England,  and  that  country 
has  been  regretting  the  action  of  the  postoffice 
authorities  ever  since  it  permitted  the  telephone 
business  to  pass  into  the  control  of  private  com- 
panies. 

On  the  other  hand,  it  must  be  admitted  that  the 
experience  of  American  cities  thus  far  does  not  con- 
firm the  fears  expressed  by  the  friends  of  the  Bell 
company  at  the  inception  of  the  independent  move- 
ment. Wherever  opposition  to  the  old  monopoly 
has  created  a  real  demand  for  competition  the  prob- 
lem has  been  solved  satisfactorily  and  expeditiously, 
so  far  as  the  public  is  concerned.  In  such  cases  the 
Bell  company  has  simply  been  eliminated  from  the 
problem.  Its  old  subscribers  have  transferred  their 
patronage  to  the  new  concern,  and  generally  speak- 
ing that  has  closed  the  career  of  the  Bell  interests  in 
that  community. 

It  would  be  too  much  to  expect  a  similar  settle- 
ment ill  the  case  of  Chicago,  New  York  or  other 
large  cities.  The  greater  the  interests  involved  the 
greater  the  conflict  and  the  more  disastrous  the  re- 
sults to  those  engaged  in  it,  but  the  public  cannot 
concern  itself  about  any  corporation  like  the  Bell 
company,  whose  inordinate  greed  leads  it  to  violate 
openly  the  terms  of  the  franchise  under  which  it  is 
operating. 

American  cities  may  boast  of  enterprise  and  ad- 
vancement in  other  "lines,  but  wherever  the  Bell 
company  controls  the  telephone  service  they  must 


be  content  to  play  a  secondary  part.  Think  of  the 
city  of  Stockholm  having  as  many  telephones  in  use 
as  the  city  of  Chicago!  In  Stockholm,  with  250,000 
inhabitants,  there  were  12,000  telephones  in  actual 
service  in  1894.  The  Chicago  Telephone  company 
to-day  has  only  16,300  instruments  in  service,  includ- 
ing all  its  suburban  and  out-of-town  connections, 
and  a  liberal  estimate  of  the  actual  number  within 
the  city  could  scarcely  exceed  12,000 — a  significant 
showing,  truly. 

Telephone  News  from  the  Northwest. 

[From    the    Mioneapolia    correspondeot  of    [be    Western    Eiec- 
triciaa  j 

William  F.  Griffin  has  been  placed  in  charge  of 
the  telephone  system  at  Grafton,  N.  D. 

The  Elgin  Telephone  company  is  building  a  line 
between  Elgin,  Minn.,  and  Plainview.  It  will  be 
equipped   with    Bell    instruments. 

The  Northwestern  Telephone  Exchange  company 
has  evacuated  Amboy,  Minn.,  because  the  council 
refused  permission  to  set  poles  on  Main  street. 

The  Dakota  Central  Telephone  company  will  ex- 
tend its  toll  lines  to  Pierre,  S.  D.,  at  once,  if  given 
sufficient  encouragement.  If  not,  the  lines  will  stop 
at  Highmore  for  the  winter. 

The  Aberdeen  telephone  exchange  is  about  ready 
ior  operating  at  Aberdeen,  Wash. 

The  Forman  Telephone  company  has  reached 
Hankinson,  N.  D..  with  its  toll  lines.  In  the  spring 
it  will  be  extended  to  Wahpeton,  N.  D. 

The  Minnesota  Central  Telephone  company  has 
reached  Grantsburg,  Wis.,  with  its  wires,  and  will 
soon  complete  connection  with  the  Twin  cities. 

Joseph  T.  West,  chief  clerk  of  the  Helena  office 
of  the  Rocky  Mountain  Bell  Telephone  company, 
committed  suicide  by  taking  opium  and  then  turning 
on  the  gas.  Despondency  and  ill  health  were  the 
causes. 

The  court  has  refused  to  dissolve  the  injunction 
forbidding  the  Wisconsin  Telephone  company  to 
erect  poles  at  Marshfield,  Wis. 

Duluth,  Minn.,  will  take  bids  until  January  20th 
for  a  franchise  for  a  telephone  exchange.  The  suc- 
cessful bidder  will  have  to  agree  to  a  percentage 
of  the  gross  earnings  going  to  the  city,  and  regula- 
tion of  rates,  free  connection  with  Superior  and 
other  things.  The  local  company's  franchise  will 
expire  soon,  and  from  the  improvements  it  is  mak- 
ing the  indications  are  that  it  will  make  a  strong 
bid  for  the  privilege. 

P.  J.  Menard  of  Sheboygan,  Wis.,  contemplates 
establishing  a  telephone  exchange  at  Manitowoc, 
Wis.  Mr.  Menard  was  formerly  local  manager  for 
the  Wisconsin  Telephone  company  at  Sheboygan. 

The  Litchfield  Telephone  company  of  Litchfield, 
Minn.,  is  building  a  line  to  Manannah,  Minn.,  and 
contemplates  one  to  Forest  City. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  begun  operations,  with  nearly  100  in- 
struments in  use.  The  remaining  100  will  be  con- 
nected as  rapidly  as  possible. 

The  mayor  of  Racine,  Wis.,  refuses  to  sign  the 
resolution  of  the  council  ordering  the  Wisconsin 
Telephone  company  to  take  down  its  wires  and  sub- 
stitute an  aerial  cable,  for  the  reason  that  the  ordi- 
nance does  not  specify  when  it  shall  become  effective. 

The  Board  of  Education  of  Chippewa  Falls,  Wis., 
contemplates  putting  in  telephones  for  all  the  ward 
school  buildings. 

The  Iowa  and  Nebraska  Telephone  company  has 
extended   its   wires   north,   to    make   connection   at  ■ 
Worthington,  Minn. 

The  Iowa  Telephone  company  has  increased  its 
force  at  Carroll,  la.,  owing  to  increased  business. 

Telephone  connection  has  been  completed  between 
Plcasantville,   la.,    and   Sandyville. 

Joseph  Baker,  a  lineman  for  the  Iowa  Telephone 
company  at  Fort  Madison,  la.,  fell  from  a  pole  and 
was  seriously  injured. 

L.  T.  Thompson,  a  farmer  of  Center  township, 
will  put  up  a  telephone  line  from  his  farm  to  Leland, 
Iowa. 

The  Iowa  Telephone  company  is  working  to  in- 
crease its  business  at  New  Hampton,  la. 

The  Northv.'estern  Telephone  Exchange  com- 
pany has  discontinued  its  connection  with  the  local 
exchange  at  New  Richland,  Minn.,  and  long-dis- 
tance service  in  that  town  has  to  be  made  through 
the  company's  toll  instrument.  There  is  consid- 
erable complaint  over  the  change. 

The  Fergus  Telephone  company  of  Fergus  Falls, 
Minn.,  has  decided  to  connect  with  every  village  in 
the  vicinity.  A  line  will  be  built  to  Wadena  as  soon 
as  frost  is  out  of  the  ground. 

There  was  considerable  competition  at  Mankato, 
Minn.,  between  the  Northwestern  Telephone  Ex- 
change company  and  the  Citizens'  company  as  to 
which  would  get  the  county-office  connections,  but 
the  former  won. 

The  Standard  Telephone  company  recently  gave 
an  "opening"  day  to  celebrate  the  completion  of  its 
connection  with  La  Crosse,  Wis.  Caledonia,  Minn., 
subscribers  had  free  service  all  day  on  the  toll  line. 

The  Northwestern  Telephone  Exchange  company 
has  made  a  traffic  agreement  with  the  Fairmont 
Telephone  company,  both  at  Fairmont,  Minn.,  and 
Heron  Lake. 

Sykeston,  N.  D.,  now  connects  with  other  towns  of 
the  county. 

The  Northw^estern  Telephone  Exchange  company 
has  made  marked  improvement  in  the  line  between 
Zumbrota.  Mirnir,  and  Red  Wing  since  getting 
control. 
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Jandus  Continuous  Globe    Lamp. 

Attention  is  called  to  a  new  design  of  Jandus  en- 
closed arc  lamp  which  has  several  novel  features, 
including  continuous  globe  surface  below  the  arc, 
ready  accessibilitj'  to  mechanism  and  rigidity  of 
globe  in  lowered  position,  and  as  there  is  no  lower 


JANDUS    CONTINUOUS    GLOBE    LAMP. 

external  globe  support,  the  surface  of  the  globe  is 
made  continuous,  thus  obviating  any  shadow  and 
affording  an  attractive  design.  The  globe  is  low- 
ered for  trimming  by  a  slight  upward  i)ressure  with 
one  hand  and  a  turn  to  the  left.  This  unlocks  a 
special  device  and  permits  the  globe  to  slide  down 
to  the  position  shown  in  the  cut.  The  outer  globe 
is  securely  fastened  to  a  ring  or  collar,  which  is 
maintained  in  a  horizontal  plane  in  any  position  and 
holds  the  globe  in  rigid  relation  to  the  lamp  structure. 
The  inner  globe  and  lower  carbon  can  be  very 
quickly  and  easily  removed  for  cleaning  and  re- 
trimming.  To  restore  the  outer  globe  to  its  normal 
position,  It  is  simply  raised  or  shoved  upward  with 
one  hand.  When  at  the  proper  point  it  turns  by 
torsion  of  the  side  rods  firmly  into  a  locking  device. 
The  case,  by  a  slight  turn,  can  be  dropped  to  ex- 
pose the  working  parts  of  the  structure,  which  are 
of  the  regular  Jandus  •'25-inch"  type.  The  lamp 
is  exploited  by  the  Jandus  Electric  company  of 
Cleveland. 


'Prove"  Insulator. 


The  Hemingray  Glass  company  of  Covington, 
K3^,  is  placing  on  the  market  the  "Provo"  type  in- 
sulator for  high-potential  .work,  which  has  given 
such   excellent   results   on  the  40,000-volt   plant   of 
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'■  PROVO         INSULATOR. 

the  Telluride  Power  Transmission  company  in  Utah. 
The  insulator  was  perfected  nearly  a  year  and  a 
half  ago,  and  is  the  outcome  of  several  years  of  ex- 
periment, with  existing  types  and  many  new  forms.^ 

It  is  all  glass,  which  is  the  cheapest  insulating 
material  and,  according  to  the  makers,  is  the  only 
one  that  is  absolutely  reliable  when  exposed  to  the 
weather  and  the  action  of  high-potential  currents. 

It  is  5^  inches  high  and  seven  inches  in  diameter 


and  has  five  petticoats.  Two  of  these  petticoats 
are  near  the  line  wire  and  serve  to  break  the  continu- 
ity of  the  exposed  surface  between  the  wire  and 
the  pin  of  the  cross-arm,  which  tends  to  prevent 
jumping  of  the  current  between  these  points.  An- 
other advantage  of  these  petticoats  near  the  line  wire 
is  that  they  protect  surfaces  of  small  area  and  high 
resistance,  which  check  surface  breakage  at  its 
source.  It  is  noticed  in  actual  practice  that  these 
surfaces  remain  free  from  moisture  and  snow.  The 
other  petticoats  on  the  bottom  extend  the  surface 
distance  from  the  line  wire  to  the  pin  to  16  inches. 

The  line  wire  is  tied  around  the  insulator  in  the 
topmost  groove,  which  holds  it  well  above  the  cross- 
arm.  This  method  of  tying  has  been  adopted,  as  it 
is  considered  the  best  for  use  in  a  country  where  the 
strain  on  an  insulator  may  be  either  up  or  down 
or  sidewise. 

The  thickness  of  glass  is  well  proportioned  and 
the  insulator  is  extra  strong  in  resisting  mechanical 
breakage  or  electrical  punctures.  Tests  have  been 
made  between  the  points  for  the  wire  and  the  pin 
with  voltages  as  high  as  125.000,  without  punctur- 
ing the  material.  The  thread  is  of  standard  size 
and  2^/2  inches  long.  The  strain  of  the  wire  comes 
square!}'  on  the  pin.  The  glass  is  almost  colorless 
and  the  insulator  is  not  conspicuous  on  a  pole  line. 

The  name  of  Hemingray  is  a  sufficient^  guarantee 
for  good  work  in  the  glass-insulator  'line.  The 
company  has  increased  facilities  for  manufacturing 
this  insulator  and  is  prepared  to  fill  orders  on  short 
notice. 


American    Electric    Locomotives  for 
Paris. 

A  contract  has  been  obtained  by  the  General  Elec- 
tric company  to  supply  eight  electric  locomotives 
and  other  equipment  for  the  tunnel  of  the  Paris- 
Orleans  railway  in  Paris.  D.  Mazenet,  manager 
of  the  company's  foreign  department,  says,  accord- 
ing to  the  New  York  Sun,  that  the  contract  was 
won  against  the  strongest  competition  from  British 
and  other  European  companies,  the  negotiations 
having  extended  over  two  years.  It  was  not  until 
after  the  French  engineers  came  to  this  country  and 
made  a  thorough  examination  of  the  company's 
experimental  railway  at  Schenectady  that  the  con- 
tract was  secured.  The  system  of  transmission  to 
be  used  is  that  of  three-phase  generators,  having 
rotary  converters  changing  to  a  direct  current  at 
500  volts. 

The  General  Electric  company,  some  months 
ago.  secured  a  contract  to  supply  28  electric  loco- 
motives to  the  new  Central  London  Underground 
Railway  company.  A  number  of  the  locomotives 
have  been  built  and  are  boxed  and  ready  for  ship- 
ment. According  to  Mr.  Mazenet,  the  cause  of  the 
success  of  the  American  concern  was  that  it  was 
able  to  show  the  greater  conclusive  experience  in 
locomotive  building  and  actual  electric-railway  op- 
eration, the  question  of  comparative  cost  being 
virtuallv  eliminated. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  December  19. — It  now  seems  to  be 
quite  well  settled  that  the  men  who  control  the  New 
York  Gas  and  Electric  Light,  Heat  and  Power 
company  are  William  C.  Whitnev,  Thomas  Dolan, 
Thomas"  F.  Ryan,  W.  L.  Elkins,  P.  A.  B,  Widener, 
Anthony  N.  Brad}^  and  Roswell  P.  Flower.  The 
new  company  has  bought  the  Mount  Morris  Electric 
Light  company,  with  the  view,  it  is  said,  of  com- 
bining its  output  with  the  surplus  produced  by  the 
Metropolitan  Street  Railway  company's  electric- 
power  plants.  The  company  has  bought  the  Em- 
pire Subway  company  for  the  purpose  of  distributing 
the  combined  surplus  product  to  the  public.  The 
electricity  will  be  sold  to  the  public  for  all  purposes 
— tor  power,  for  light  and  for  heat.  It  is  a  part  of 
the  scheme  to  cheapen  the  present  cost. of  electricity 
greatl}'.  It  is  denie'd  that  the  Edison  Electric  Illumi- 
nating company  has  been  purchased  by  the  new 
"$25,000,000  company."  It  is  important  to  note 
that  there  is  now  no  denial  of  the  plan  to 
sell  to  the  general  public  some  part  of  the 
electric  power  of  the  great  generating  plant  of 
the  Metropolitan  Street  Railway  company,  "Hol- 
land," the  well-known  New  York  correspondent  of 
the  Philadelphia  Press,  makes  an  interesting  state- 
ment on  the  general  subject.  He  says  that  the  gas 
men  admit  that  gas  has  had  its  day  as  an  illuminating 
agent,  but  that,  naturally,  they  do  not  propose  to 
yield  without  a  struggle  the  business  of  selling  arti- 
ficial light  to  Mr.  Whitney's  company,  or  to  any  other 
company,  unless  they  are  compelled  to  do  so. 
Therefore,  they  are  said  to  be  attempting  to  solve 
the  problem  by  themselves  supplanting  their  own 
gas  product  by  the  electric  current,  making  use  of 
their  established  plants,  mains  and  coiiduits  for  that 
purpose. 

The  Westinghouse  Electric  and  Manufacturmg 
company  has  secured  a  very  large  blanket  contract 
from  the  Third  Avenue  Railroad  company.  It  pro- 
vides for  the  entire  plant  for  the  electrical  equip- 
ment of  the  lines  of  the  railway  company  and  is  said 
to  involve  the  expenditure  of  between  $5,000,000  and 
$6,000,000  for  boilers,  engines,  generators,  rotary 
and  static  transformers,  switchboards,  car  equip- 
ments, etc.  The  power  plant  will  be  erected  at  T\yo- 
hundred-and-sixteenth  street  and  will  have,  according 
to  the  present  plan,  a  capacity  of  no  less  than  64,000 


horse  power.  Edward  Lauterbach,  counsel  for  the 
Third  Avenue  company,  says;  "We  have  already 
begun  work  on  a  part  of  the  system.  We  expect  to 
have  the  Third  Avenue  line  proper  in  operation  by 
electritity  by  next  spring,  and  to  have  the  Forty- 
second-street  crosstown  line  running  by  electricity 
in  the  summer.  All  the  other  lines  will  begin  to 
undergo  a  change  of  motive  power  immediately 
after  next  summer,  so  that  the  entire  system  will 
be  operated  by  electricity  within  about  a  year  and 
a  half  from  date."  Mr.  Lauterbach  said  that  pos- 
sibly his  company  might  sell  power  lor  general  pur- 
poses, like  the  Metropolitan  company,  but  that,  if 
that  business  was  entered  upon,  it  would  be  quite 
distinct  from  that  of  the  New  York  Gas  and  Electric 
Light,  Heat  and  Power  company,  which  seems  to 
be  closely  allied  with  the  Metropolitan  Street  Rail- 
way company-, 

Richard  Croker  has  come  out  for  the  tunnel 
scheme  of  rapid  transit,  but  with  the  proviso  that  the 
system  be  built  and  operated  by  private  capital.  The 
Rapid  Transit  Commission,  as  everybody  knows, 
has  devoted  years  to  the  work  of  formulating  an 
underground  scheme  of  rapid  transit,  but  Tammany 
was  never  friendly  to  it.  Now  Mr.  Croker  has  light 
to  approve  of  the  tunnel  scheme,  but  he  says  the 
city  must  not  be  bonded  for  it.  Under  the  law  the 
commissioners  cannot  sanction  the  building  of  the 
road  by  private  capital,  but  Mr.  Croker  wants  the 
law  changed.  The  commissioners  also  desire  an 
amendment  to  the  law  giving  them  the  right  to  either 
issue  New  York  County  bonds  or  enlist  private 
capital  as  may  prove  best.  While  thus  at  variance, 
the  Rapid  Transit  Board  and  Mr.  Croker  are  nearer 
together  than  ever  before.  It  is  said  that  the  Met- 
ropolitan Street  Railway  company  is  willing  to  un- 
dertake the  construction  of  the  new  road. 

On  Wednesday  evening  of  last  week  there  was 
an  especially  interesting  meeting  of  the  New  York 
Electrical  society,  devoted  to  the  electrical  lessons 
of  the  late  war.  Colonel  Eugene  Griffin  was  the 
first  speaker.  He  spoke  strongly  of  the  advisability 
of  organizing  a  torpedo  militia,  made  up  of  elec- 
tricians, who  could,  in  the  event  of  war,  protect 
our  harbors  at  short  notice  with  mines  and  tor- 
pedoes, Mr.  F.  W.  Roller,  late  chief  engineer  L'. 
S.  S.  Nashville,  told  of  the  electrical  apparatus  used 
on  the  warships.  The  range  finders  and  electrical 
firing  apparatus  were  not  successes,  he  said,  but  the 
searchlight  was  the  greatest  success  of  the  period, 
and,  but  for  its  use,  most  of  Cervera's  ships  would 
probably  have  slipped  out  of  Santiago  harbor  and 
reached  Ha\'ana,  in  ^\hich  case  the  war  might  well 
be  going  on  yet.  The  electric  motor  for  turrets  was 
also  a  great  success,  as  was  the  sj'stem  of  incandes- 
cent lighting,  whereby  a  warship  can  be  almost  to- 
tally darkened  instantaneously,  Mr,  Roller  read 
the  paper  of  Lieutenant  W.  D.  Weaver,  editor  of 
the  American  Electrician,  late  of  the  refrigerator 
ship  Glacier,  who  was  unable  to  be  present.  Captain 
Zalinski  described  the  work  of  the  dynamite  cruiser 
Vesuvius.  M.  S, 

Northwestern  Notations. 

Minneapolis,  December  19. — The  council  at  Fargo, 
N.  D.,  is  considering  bids  for  additional  street  light- 
ing from  the  Gas  and  Electric  company  and  also 
from  the  Hughes  Electric  company.  The  latter  is 
a  newcomer,  and  is  especially  desirous  of  getting 
the  contract.  The  old  company  claims  that  its  price, 
$10  per  light  per  month,  is  a  fair  one,  and  invites 
comparison  with  other  towns.  The  Hughes  com- 
pany ofifers  lights  at  $5. 

The  council  of  Breckenridge,  Minn.,  will  buy  a 
new  2,000-light  dynamo. 

The  City  Council  has  made  an  offer  to  the  Water 
and  Light  company  at  Fergus  Falls,  Minn.,  of  $45.- 
coo  for  the  plant. 

The  Electric  Light  and  Power  company  of  Glen- 
wood,  la.,  has  put  in  a  new  engine  and  dynamo. 

A  peculiar  accident  occurred  recently  to  the  trol- 
ley poles  on  Hennepin  avenue,  between  Third  and 
Fifth  streets,  in  Minneapolis.  The  cross-arms  broke 
off  at  about  12:30  a.  ra.  At  that  late  hour  but  few 
cars  were  running  and  the  trouble  was  remedied 
before  morning.     The  cause  is  unknown. 

Judge  Gardner  of  Rapid  City,  S.  D.,  has  sold  his 
interest  in  the  Rapid  City  electric-light  plant  to 
Dr.  E.  J.  Farlow. 

The  electric-light  plant  at  Oconto,  Wis.,  was 
burned  out,  with  a  loss  of  $60,000;  insurance,  $18,000. 
Arrangements  are  being  made  to  rebuild.  In  the 
meantime  a  temporary  service  has  been  arranged  for. 

The  Rapid  Transit  company  at  Waterloo,  la.,  has 
placed  a  party  car  of  modern  fittings  and  equipment 
in  its  service. 

There  is  a  vigorous  objection  on  the  part  of  citi- 
zens in  Des  Moines,  la.,  to  the  act  of  the  council 
permitting  the  street-railway  company  to  pave  only 
five  feet  instead  of  seven,  when  the  statutes  call  for 
the  latter. 

The  contractors  for  the  electric-light  plant  at  Hen- 
derson, Minn.,  are  endeavoring  to  force  a  settlement, 
but  the  council  declines,  as  the  plant  is  not  satisfac- 
tory. 

The  council  of  Winnebago  City.  Minn.,  has  let 
the  contract  to  the  Robinson  &  Gary  company  of 
St.  Paul  for  a  steam  plant  for  the  electric-light  sys- 
tem. 

Harry  Sterling  has  been  obliged  to  discontinue 
the  electric-light  plant  at  Huron,  S.  D.  The  plant 
was  operated  on  artesian-well  power  for  a  while, 
hut  the  well  failed  and  had  to  be  aided  by  a  gasoline 
power,    which    soon    failed    to    meet    the    demands. 
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Finally,  a  complete  gasoline  plant  was  put  in,  but 
the  cost  of  operation  exceeded  the  revenue.  A 
steam  plant  is  now  contemplated,  if  the  required 
backing  can   be   secured. 

George  L.  Carrington  has  resigned  the  manage- 
ment of  the  Electric  Light  company  at  Albert  Lea, 
Minn.,  and  is  succeeded  by  E.  A.  Foot. 

Mayville,  N.  D.,  citizens  concluded,  in  a  mass- 
meeting,  not  to  grant  a  private  company  a  franchise 
for  electric  lighting,  but  will  secure  information  on 
the  cost  of  installing  and  operating  municipal  !)lants. 

The  St.  Paul  Gas  Light  company  was  the  lowest 
bidder  for  furnishing  electric  lighting  for  the  city 
of  St.  Paul  for  the  ensuing  year. 

The  Cottonwood  Coal  company  of  Stockett,  Mont., 
has  completed  an  electric-light  plant  for  lighting  its 
offices  and  camp. 

The  Monmouth  Merchant  Mill  at  Mitchell,  S.  D., 
has  just  installed  an  electric-light  plant  of  its  own. 

The  street-lighting  system  in  Sioux  City.  la.,  is 
gradually  being  changed  and  gasoline  lamps  are 
being  replaced  by  3:^  candle  power  incandescent 
lamps. 

The  City  Council  of  Grand  Forks.  N.  D.,  has  ac- 
cepted the  new  municipal  electric-light  plant. 

The  Murray  Iron  Works  of  Burlington.  la.,  have 
the  contract  to  furnish  boilers  and  engines  for  a  new 
electric-light  plant  at  Jacksonville,  Miss.  The  con- 
tract involves  $10,000. 

The  electric-light  plant  at  Lake  Mills,  la.,  has  been 
increased  by  the  addition  of  a  400-light  dynamo  and 
an  80  horse  power  engine. 

The  Board  of  Public  Works  at  Des  Moines,  la.,  is 
preparing  to  consolidate  the  offices  of  electric-light 
inspector  and  city  electrician,  in  the  interest  of  econ- 
omy. 

F.  McCormick  of  Duluth,  Minn.,  will  establish  an 
electric-light  plant  at  Olivia,  Minn. 

An  electric  railway  is  to  be  built  from  Harvard, 
111.,  to  Geneva  Lake,  Wis.  The  Continental  Con- 
struction company  of  Boston  has  olTered  to  construct 
the  line  and  have  it  in  operation  in  June.  It  will 
handle  both  passenger  and  freight  traffic. 

The  electric-light  company  at  Appleton,  Minn., 
petitioned  the  council  to  proceed  under  the  law  for 
the  purchase  of  its  plant.  The  council  returned  the 
petition  on  the  plea  that  it  was  improperly  drawn 
and  did  not  contain  enough  signatures. 

The  council  of  Iowa  City,  la.,  is  dissatisfied  with 
the  rates  made  by  the  local  company  for  street  light- 
ing, and  is  securing  information  on  the  cost  of  op- 
erating municipal  plants.  There  is  talk  of  a  new 
company  entering  the  field. 

Western  Union  officials  were  recently  in  Ana- 
conda, Mont.,  on  a  tour  of  inspection. 

Work  has  been  begun  on  the  municipal  electric- 
light  plant  at  Pierre,   S.   D. 

The  electric-light  plant  at  New  Paynesville,  Minn., 
has  been  completed  and  put  in  operation. 

The  mayor  of  Winona,  Minn.,  has  vetoed  the 
resolution  of  the  council  to  add  to  the  duties  of  the 
city  engineer  those  of  city  electrician. 

The  enlargement  of  the  electric-light  plant  at 
Rochester.  Minn.,  has  been  completed. 

A  reorganization  committee  has  been  formed  for 
the  purchase  of  the  Fox  River  Electric  Railway 
company  at   Green   Bay,  Wis. 

The  owners  of  the  electric-light  plant  at  Colfax, 
Wash.,  contemplate  removing  it  to  Palouse.  Wash. 

Surveyors  are  running  an  extension  of  the  electric 
line  from  St.  Paul  to  White  Bear,  on  to  Stillwater, 
Minn.  It  is  expected  that  it  will  be  completed  in 
the  spring.  S.  P.  M. 


Canadian  Intelligence. 

Ottawa,  December  19. — It  is  proposed  to  extend 
the  Ottawa  electric  street  railway  to  the  town  of 
Britannia,  about  eight  miles  from  Ottawa.  The 
people  along  the  route  are  endeavoring  to  bind  the 
company  to  an  agreement  giving  them  city  rates. 

Notice  is  given  on  behalf  of  the  Quebec,  Mont- 
morency and  Charlevoix  railway  that  application 
will  be  made  at  the  next  session  of  the  Dominion 
Parliament  for  an  act  amending  the  act  incorporat- 
ing the  railway,  in  the  following  particulars:  To 
change  the  name  of  the  company  to  the  Quebec  Rail- 
way, Light  and  Power  company;  to  ratify  the  pur- 
chase of  the  property  and  francliise  of  the  Quebec 
District  Railway  company  by  deed  passed  at  Que- 
bec, on  June  29th,  the  issues  of  bonds  and  stock 
made  for  tTie  purpose  of  paying  the  purchase  price 
thereof,  and  to  authorize  the  company  to  build  a 
line  of  railway  or  tramways  in  the  counties  of  Levis, 
Bellehasse,  Dorchester,  Beauce  and  Lothbiniere;  to 
ratify  the  purchase  of  the  property,  works,  plant, 
buildings,  machinery  and  capital  stock  of  the  Mont- 
morency Electric  Power  company  and  the  issues  of 
bonds  and  stock  made  by  the  Quebec,  MontmjDrency 
and  Charlevoix  Railway  company,  in  connection 
with  the  purchase. 

Owing  to  the  small  number  of  tenders  received 
by  the  City  Council  of  Toronto,  Ont.,  for  the  in- 
stallation of  a  municipal  electric-light  plant.  It  has 
been  decided  to  accept  none  of  the  tenders.  From 
the  tenders  submitted  it  was  found  impossible  to 
arrive  at  even  an  approximate  cost  of  an  electric 
plant.  No  tenders  were  received  from  Canadian 
manufacturers.  In  this  connection  the  Anglo-Amer- 
ican Electric  and  Supply  company  has  made  a 
proposition  to  supply  electric  energy  to  the  city, 
fower  is  offered  at  cost,  after  paying  a  dividend  of 
10   per   cent,    to   the   shareholders   upon   a   capital 
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stock  of  $5,000,000.  It  is  guaranteed  that  the  cost 
to  the  public  will  not  exceed  one  cent  per  horse 
power  per  hour. 

J.  George  Gardner  of  Baltimore,  Md.,  has  been 
in  Ottawa,  with  a  view  to  ascertaining  the  commercial 
\alue  of  the  experiments  made  in  the  manufacture 
of  calcium  carbide.  He  examined  the  carbide  which 
he  saw  manufactured  from  the  Emerson  process, 
and,  after  experimenting  with  it,  was  pleased  to 
discover  that  slag  and  other  impurities  ^ve^e  wholly 
absent  from  the  carbide  produced  from  sawdust.  It 
is  said  that  Mr.  Gardner  is  empowered  to  purchase 
Ihe  product  of  Mr.  Emerson's  plant  in  case  Ottawa, 
the  most  favorably  situated  location  known  in  re- 
ijard  to  natural  and  artificial  conditions,  will  un- 
dertake Ihe  manufacture  of  this  article  of  commerce. 

The  City  Council  of  Toronto  has  requested  the 
electric  street-railway  company  to  make  a  trial  of 
various  fenders,  with  a  view  to  the  adoption  of  the 
one  found  most  efficient. 

The  largest  electric-light  dynamo  in  Canada  has 
just  been  installed  in  the  new  power  house  of  the 
Ottawa  Electric  company,  near  the  suspension  bridge 
at  the  Chaudiere  Falls.  It  is  of  the  Wer.tinghouse 
type  with  a  capacity  of  10.000  lights.  The  machine 
weighs  23  tons  and  is  15  feet  in  height.  This  dynamo 
will  supply  current  for  the  lighting  of  the  parlia- 
ment and  departmental  buildings  of  Ottawa. 

The  south  shore,  at  the  Lachine  Rapids.  Quebec 
province,  will  soon  be  able  to  boast  of  hydraulic 
works,  similar  to  those  on  the  north  shore  of  the 
Rapids,  which  belong  to  the  Lachine  Hydraulic  and 
Power  company.  A  company  has  been  formed, 
composed  of  Canadian  and  New  York  canitalists. 
Work  is  expected  to  begin  next  spring,  the  pro- 
moters of  the  company  intending  to  study  during 
the  coming  winter  the  effect  of  the  frazil  ice  in  the 
chutes  of  the  Lachine  Power  company  dam.  To 
create  the  required  fall,  the  new  company  will  have 
to  dam  Isle  du  Diable  to  the  mainland,  at  the  head 
of  the  Rapids,  and  lower,  from  the  same  island  to 
Isle  du  Paquette.  When  once  this  new  water  power 
?ha]l  be  created,  the  city  of  Montreal  will  then  have 
another  electric  company  to  supply  citizens  with 
light  and  power  for  manufacturing  purposes.  Mon- 
treal will  then  have  the  advantage  of  several  com- 
petitive electrical  companies  to  select  from. 

The  answer  of  the  Cataract  Power  comoany  to 
the  city  of  Hamilton.  Ont.,  to  the  City  Council's 
request  to  state  a  price  for  power,  also  statements 
showing  the  number  of  lights  used  by  the  city,  theit 
cost  and  the  saving  to  be  effected  by  a  civic  plant 
has  been  handed  in.  It  is  figured  out  on  the  basis 
of  expert  report,  that  the  city  can  save  $4,000  a  year 
and  have  its  owm  plant  all  paid  for  within  20  years. 
The  Cataract  Power  company  will  be  given  until 
the  1st  of  February  next  to  quote  figures  for  power 
sufficient  to  operate  a  plant  for  500  arc  lights  and 
i.ooo  incandescent  lights.  Meanwhile  all  informa- 
tion gathered  by  the  ST>ecial  committee  will  be  laid 
before  the  City  Council. 

Owing  to  the  detrimental  effect  of  the  electric 
current  in  the  city  of  Toronto,  the  Dominion  gov- 
ernment found  it  necessary  to  move  its  observatory 
to  Agincourt,  nine  miles  from  Toronto.  At  present 
there  is  no  electric  railway  within  seven  miles  of 
that  point,  and  little  prospect  of  any  being  built 
for  years  to  come.  The  new  observatory,  which  was 
finished  last  September,  is  divided  into  two  parts. 
The  circular  cellar,  19  feet  in  diameter,  is  where  the 
magnetic  determinations  will  be  made.  Great  care 
was  taken  in  selecting  materials  for  the  building. 
Every  stone  used  was  tested  for  magnetic  effect, 
and  nothing  but  copper  or  zinc  nails  and  fastenings 
have  been  used. 

The  City  Council  of  Vancouver,  B.  C.  is  desirous 
of  purchasing  the  electric  railway,  but  a  prooosal 
to  ffoat  the  w^hole  electric-railway  system  of  the 
province  of  British  Columbia  into  one  syndicate  in 
England,  blocks  the  city's  scheme. 

Mr.  Letheule,  an  electrical  engineer  of  Paris, 
France,  visited  Quebec  recently,  in  the  interest  of 
the  French  government,  to  examine  and  report  on 
the  application  of  electricity  for  industrial  purooses. 

Dr.  C.  J.  Edgar,  manager  of  the  Eastern  Town- 
ships Light  and  Power  company,  has  concluded  the 
purchase  of  the  water  power  at  Nengle's  Dam.  near 
Rock  Forest.  Quebec.  The  company  intends  to 
transmit  electrical  enerpv  tor  power"  and  lighting 
purposes  to  the  city  of  Sherbrooke.  Que. 

The  Ancaster,  Ont.,  Township  Council  has  passed 
a  by-law  to  extend  the  Hamilton,  Chedoke  and  An- 
caster^  Electric  Railway  company's  right-of-way  on 
the  highway  for  another  term.  The  council  also 
passed  a  by-law  extending  the  time  in  which  the 
company  is  to  earn  the  township  bonus  of  $5,000 
to  December,  1809. 

Application  will  be  made  at  the  next  session  of 
Dominion  Parliament  for  power  to  build  and  op- 
erate, by  steam  or  electricity,  a  railway  from  Ottawa 
by  way  of  Kingsmere  to  Meachs  Lake.  Que.:  to 
construct  branches  to  Hogs  Back.  Graham's  Bay, 
Aylmer  and  Hull:  to  construct  a  railway,  foot-oas- 
senger  and  vehicular  bridge  across  the  Ottawa  River 
in  the  townshio  of  Nepean  to  the  township  of  Hull. 

Messrs.  Nesbit,  Gauld  &  Dickson  of  Hamilton, 
Ont.,  are  applying  to  the  Ontario  Legislature  for 
an  act  to  incorporate  the  Hamilton  and  Caledonia 
Railway  companv.  The  idea  of  the  promoters  of  the 
railway  is  to  build  a  line  from  the  city  of  Hamilton 
to  Caledonia,  and  to  extend  it  to  the  village  of  Sel- 
kirk. It  will  be  an  electric  railway,  if  the  oroiect 
goes  through.  A.   V.  W. 
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The  Hon.  George  O.  Proctor,  the  president  of  the 
Anchor  Electric  company,  of  Boston,  was  elected 
mayor  of  Somervillc  by  a  very  large  majority  at  the 
recent  municipal  election. 

George  F.  Card,  the  electrical  engineer,  and  J.  F, 
Card,  superintendent  of  the  Card  Electric  Works 
at  Mansfield,  O.,  have  resigned  their  positions,  and 
■  it  is  understood  that  they  will  devote  their  attention 
hereafter  to  the  manufacture  of  an  acctylenc-gas 
machine  of  which  G.  F.  Card  is  the  inventor. 

William  F.  Gardner,  tor  35  years  connected  with 
the  Naval  Observatory,  died  recently  at  his  resi- 
dence in  Washington,  at  the  age  of  55.  He  was  the 
inventor  of  the  instruments  for  the  transmission  of 
time  from  the  Naval  Observatory  by  telegraph  to 
all  parts  of  the  country,  and  of  the  synchronous 
clocks  used  in  the  executive  departments. 

Frank  E.  Colbert  has  been  appointed  western  rep- 
resentative of  the  Electrical  Review  of  New  York. 
Mr.  Colbert  has  an  office  at  965  Old  Colony  build- 
ing, Chicago,  which  will  be  his  headquarters.  He 
has  many  friends  in  the  electrical  business  in  the 
West,  particularly  among  street-railway  men.  who 
will  be  glad  to  extend  him  encouragement  and  assist- 
ance in  his  new  venture. 

Mr.  Francis  E.  Drake,  director  of  machinery  and 
electricity  of  the  United  States  commission  to  the 
Paris  Exposition  of  1900,  is  in  the  East  arranging 
for  the  representation  of  American  manufacturers 
in  his  department.  Mr.  Drake  has  received  much 
encouragement  from  the  leading  builders  of  ma- 
chinery and  electrical  apparatus,  and  he  predicts 
that  the  American  representation  will  be  the  crown- 
ing feature  of  the  exposition. 

Mr.  F.  W.  Peck's  nomination  as  commissioner- 
general  to  the  Paris  Exposition  was  not  only  con- 
firmed unanimously  last  week,  but  the  senators  on 
the  subcommittee  which  investigated  the  objections 
to  his  confirmation  saj'  the}'  were  unanimous  in  find- 
ing that  these  objections  were  not  only  unfounded, 
but  were  too  trivial  for  consideration,  even  if  true. 
Accordingly,  Mr.  Peck  enters  upon  his  duties  feeling 
assured  of  support  from  the  administration  in  his 
efforts  to  make  the  American  exhibit  at  Paris  truly 
representative  in  character  and  befitting  the  occasion. 

John  C.  Barclay,  for  many  years  'night  manager 
of  the  Western  IJnion  Telegraph  company's  Chi- 
cago offices,  has  been  promoted  to  the  position  of 
chief  electrician  of  the  western  division,  made  va- 
cant by  the  death  of  Charles  H.  Summers.  Mr. 
Barclay  has  been  in  the  service  of  the  company  31 
years,  20  of  which  have  been  spent  in  various  ca- 
pacities in  connection  with  the  Chicago  offices. 
Beginning  at  12  years  of  age,  as  check-boy  in  the 
oifices  of  the  company  in  Greensburg,  Pa.,  he  has 
gradually  been  advanced  until  now  he  holds  one 
of  the  best  positions  in  the  gift  of  the  company. 
Since  becoming  night  manager,  in  1887,  Mr.  Bar- 
clay has  devoted  much  of  his  time  to  development 
of  the  press  service,  and  to  his  energy  much  of  its 
perfection  may  be  ascribed. 

Hillary  Messimer,  who  died  at  Reading.  Pa.,  De- 
cember i6th,  aged  65  years,  was  born  at  Pottstown, 
Pa.,  and  had  an  interesting  career  as  an  engineer. 
About  18.59  lie  entered  the  engineeer  corps  of  the 
navy  and  served  on  the  flagship  Wabash  during  the 
naval  engagement  at  Port  Royal.  He  was  the  first 
man  to  go  ashore  after  the  capitulation  of  the  forts. 
He  was  at  one  time  shipmate  with  DeAvey,  Sampson 
and  Watson.  At  the  close  of  the  war  he  was  ordered 
to  the  Mediterranean  squadron,  and  served  there 
until  1868,  when  he  entered  the  service  of  the  Read- 
ing Railroad  company.  In  1SS2  he  left  the  Reading 
company  in  order  to  take  charge  of  the  machinery 
of  the  mines  operated  by  Coxe  Bros.  &  Co. 
at  Drifton,  Pa.,  and  the  surrounding  country.  He 
held  this  place  until  1887,  when  he  resigned  and  went 
to  Kansas  City,  Mo.,  to  start  the  Kansas  City  Bolt 
and  Nut  Works.  He  remained  there  only  two  years, 
when  he  went  to  Calumet,  Mich.,  as  superintendent 
of  motive  power  and  machinery  of  the  Calumet  and 
Hecla  Mining  company.  He  held  this  place  at  the 
time  of  his  death.  In  1S68  he  was  married  to  Miss 
Mary  S.  Laughlin  of  Pittsburg,  who,  with  four  chil- 
dren, survives  him. 


ELECTRIC  LIGHTING. 

The  Hagerstown,  Md.,  City  Council  on  December 
1st  unanimously  passed  an  ordinance  to  establisli 
a  municipal  electric-light  plant  and  to  provide  for 
the  sale  of  $60,000  of  bonds  to  pay  for  the  plant.  The 
present  contract  for  lighting  the  town  is  with  the 
Hagerstown  Railway  company.  The  city  contends 
that  the  contract  expires  in  two  years,  but  the  com- 
pany claims  it  will  run  for  seven  years  longer. 
Mayor  E.  M.  Schindel  has  signed  the  ordinance. 

An  illuminated  sign  on  an  uptown  store  in  New 
York  spells  the  name  of  the  proprietor  in  letters 
outlined  by  electric  lights,  and  is  lit  up  and  then 
made  dark  again  automatically.  When  the  sign  be- 
gins to  shine  out  the  electric  lamps  at  the  left  are 
the  first  to  appear,  and  then  the  illumination  follows 
(lie  course  of  an  immense  pen  writing  the  name  out. 
So  closely  is  the  course  of  the  pen  followed  that  the 
"i"  in  the  name  is  not  dotted  with  its  especial  elec- 
tric-light dot  until  the  last  flourish  at  the  extreme 
right  of  the  name  is  lit  up;  then,  with  a  perceptible 
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interval,  as  if  the  gigantic  pen  was  being  carried 
back,  the  dot  on  the  "i"  is  made  and  shines  out,  and 
the  whole  name  appears. 

The  Muncie.  Ind.,  electric  street-light  plant  power 
house  was  damaged  to  the  amount  of  $3,000  by  an 
explosion  December  16th  and  Superintendent  Will- 
iam Warner  was  badly  injured.  Mr.  Warner  was 
lighting  the  natural-gas  fire  under  a  boiler  that  had 
not  been  in  use  for  some  time.  When  the  torch  \yas 
applied  there  was  an  explosion  of  an  accumulation 
of  natural  gas.  The  superintendent  was  hurled 
through  a  closed  door,  and  it  was  feared  that  he 
was  fatally  burned. 

The  United  States  Electric  Lighting  company  has 
filed  its  answer  to  the  suit  recently  brought  against 
it  by  its  rival,  the  Potomac  Electric  Power  company, 
for  an  injunction  to  enjoin  the  defendant  from 
proceeding  with  the  construction  of  certain  con- 
duits. The  answer  declares  that  in  response  to  the 
expressed  wish  of  Congress  and  the  commissioners 
of  the  District  it  is  the  company's  desire  to  have 
all  overhead  wires  placed  underground,  and  that  it 
has  purchased  a  large  amount  of  material  for  this 
purpose. 

Indianapolis  is  a  well-lighted  city,  according  to 
the  Sentinel,  and  will  compare  favorably  wnth  the 
best  municipahties  in  the  country  for  lighting. 
"Wiien  the  management  of  the  city  came  under  the 
new  charter  some  years  ago  the  basis  for  lighting 
was  fixed  at  800  arc  lights,  but  it  w^as  not  long  until 
this  became  inadequate  and  new  lights  were  located 
at  various  points.  The  last  bill  which  was  rendered 
to  the  city  by  the  Indianapolis  Light  and  Power 
company  for  lighting  soecified  1.1S6  arc  lights.  The 
total  amount  for  these  lights  was  $8,270.41  for  the  last 
month,  which  would  amount  to  the  total  of  $99>- 
244.92  for  the  year  on  the  same  basis. 

A  judgment  for  $2,000  has  been  secured  against 
Martin's  Ferry,  Ohio,  by  the  Bridgeport  Electric 
Light  company.  The  suit  was  brought  because  of 
the  destruction  at  the  hands  of  the  city's  officers  of 
the  company's  poles  after  it  had  been  ordered  to 
remove  them.  The  Bridgeport  comoany  formerly 
furnished  the  city's  street  lights.  A  fire  three  years 
ago  destroyed  the  plant  and  Martin's  Ferry  put  in 
its  own  plant.  The  order  to  remove  the  poles  fol- 
lowed, and  the  company  brought  suit  claiming  prac- 
tical franchises  for  a  number  of  years  subsequent 
to  the  destruction  of  its  poles  and  claiming  rec- 
ompense for  estimated  loss  occurring  because  of  the 
destruction  of  its  line. 

Seymour.  Ind..  will  receive  proposals  on  February 
9th  for  supplying  the  city  an  electric  plant  of  sufficient 
capacity  to  furnish  street  lighting  and  supplying  arc 
and  incandescent  lighting  and  power  for  private 
purposes.  All  machinery  and  lamps  to  be  used  in 
the  construction  of  the  plant  must  be  entirely  new. 
Proposals  will  be  received  at  the  same  time  for  sup- 
pljnng  the  city  w^ith  all-nisht  arc  street  ligluing  for 
a  term  of  five  years  from  October  27,  1S9Q.  All  bid- 
ders must  attach  a  schedule  of  prices  to  be  charged 
private  consumers  for  both  arc  and  incandescent 
lighting.  The  present  service  consists  of  60  arc 
lamps  for  street  lighting  and  incandescent  lights  for 
commercial  purposes.  The  company's  contract  ex- 
pires next  October. 

Boston  claims  the  distinction  of  being  not  only 
a  city  of  light  intellectually,  but  materially,  and 
it  bases  its  claim  on  the  fact  that  "it  has  a  larger 
number  of  electric  lamps  for  every  i.ooo  inhabitants 
than  any  other  city  in  the  world."  The  figures 
presented  by  the  Boston  Globe  in  support  of  this 
contention  show  that  Boston  has  .^73 'more  lamps 
per  i,oco  than  Greater  New  York,  the  record  stand- 
ing 1,232  to  S59  in  favor  of  the  hub.  Third  in  the 
list  comes  "boastful  Chicago"  with  730.  Then  fol- 
low San  Francisco  with  660.  St.  Louis  with  660, 
Cincinnati  with  5:51,  Philadelphia  with  37^.  Baltimore 
with  373.  Brooklyn  with  286,  Vienna  with  246.  Edin- 
burg  with  242.  Paris  with  1S5,  London  with  184. 
Berlin  with  178.  And  yet.  it  is  admitted  "there  are 
dark  places  even  in  Boston  of  the  illuminati." 

The  annual  report  to  Congress  from  the  super- 
intendent of  the  librar}'  buildings  and  grounds  at 
Washington  shows  that  the  grounds  have  been  il- 
luminated bj-  electricity  regularly  throughout  the 
year.  Current  for  this  purpose,  together  with  the 
artificial  light  needed  in  some  parts  of  the  building 
on  cloudy  days  and  the  power  for  the  book-carry-ing 
and  ventilating  machines,  has  been  supplied  by  the 
electrical  apparatus  within  the  building.  Since  Oc- 
tober 1st  the  building  has  been  open  to  the  publx 
on  week  days  continuoush"  from  9  a.  m.  until  10 
p.  m.  Since  that  time  the  principal  public  spaces, 
including  the  whole  of  the  staircase  hall,  the  main 
reading  room,  congressional  reading  rooms,  the  two 
w-est  corridors  in  the  first  story  and  the  exhibitions 
in  the  west  and  south  fronts,  have  been  lighted  after 
nightfall  from  the  same  electrical  apparatus,  includ- 
ing 3.600  lamps  of  different  sizes,  equivalent  to  4,800 
lamps  of  16  candle  power. 


ELECTRIC  RAILWAYS. 

The  negotiations  that  have  been  pending  for  some 
time  for  a  suburban  electric  line  from  Louisville 
to  Anchorage,  Pewee  Valley  and  probably  Middle- 
town  are  progressing  successfully,  and  the  route 
as  far  as  Anchorage  is  now  assured,  with  a  strong 
possibility  of  its  being  continued  to  the  other  points 
mentioned.    The  right-of-way  to  Anchorage,,  with 


the  exception  of  one  mile,  has  been  secured,  and 
there  will  be  little  difficulty  in  securing  the  remain- 
ing part. 

The  Brooklyn  Heights  Railroad  company  is  con- 
structing five  new  trolley  cars  for  the  government 
for  use  in  the  postal  service  in  that  borough. 
Unlike  the  present  combination  postal  cars,  they 
will  carry  no  passengers.  They  are  16  feet  long 
and  will  each  cost  $3,000.  The  statement  is  made 
that  the  new  cars  will  be  owned  and  operated  by 
the  government. 

An  electric  street-railway  line  is  proposed  from 
Terre  Haute,  Ind.,  west  through  the  cities  of  Paris, 
Kansas,  Charleston  and  Mattoon,  a  distance  of  58 
miles.  Crawford  Fairbanks  is  interested  in  the 
proposed  line,  and  with  him  are  associated  W.  R. 
Patton,  W.  J.  Kenny  and  A.  J.  Fryor  of  Charleston, 
and  John  Hamilton,  Joseph  Montague  and  H.  S. 
Clark  of  Mattoon,  with  a  representative  capital  stock 
of  $125,000. 

The  Jersey  Grange  Patrons  of  Husbandry  have 
rejected  a  resolution  requesting  the  Legislature  to 
repeal  the  law  prohibiting  trolley-road  cars  from 
carr3'ing  freight.  The  law  was  passed  two  years 
ago,  and  last  year  the  grange  unanimously  adopted 
a  resolution  asking  for  its  repeal,  and  appointed  a 
committee  to  make  known  its  action  to  the  Legis- 
lature, but  the  committee  failed  to  perform  its  duty 
and  the  grange's  action  was  not  made  known  to  the 
legislators. 

Justice  Collins  of  the  Supreme  Court  at  Trenton, 
N.  J.,  has  filed  an  opinion  upholding  the  constitu- 
tionality of  the  "Squire"  trolley  law,  under  which 
the  Elizabeth  City  Railroad  company  received  a 
franchise  to  build  an  electric  railway  between  Eliz- 
■  abeth  and  Plainfield.  The  company  is  controlled 
by  ex-Congressman  John  Kean,  w-ho  made  the 
highest  offer  for  the  franchise.  The  law  was  at- 
tacked on  the  ground  that  it  was  special  legislation, 
but  the  Supreme  Court  overruled  everj'  objection 
and  the  road  will  now  be  built. 

The  outlook  for  an  electric  line  connecting  Ot- 
tawa, lU.,  Streator,  La  Salle  and  Peru  is  favorable. 
The  granting  of  the  franchise  in  Ottawa  was  de- 
layed because  of  a  feeling  that  the  new  road  would 
operate  strongly  against  the  local  line.  Mr.  Reeves 
has  satisfactorily  explained  the  purpose  of  the  pro- 
jectors of  the  road.  They  will  build  a  well-equipped 
road  connecting  Ottawa,  Streator,  La  Salle  and  Peru 
in  the  spring.  All  they  asked  of  Ottawa  is  to  grant 
them  the  privilege  of  entering  Ottawa,  thpough  the 
South  Side,  crossing  the  Illinois  River  bridge  and 
leaving  the  city  on  the  West  Side. 

The  Denver  City  cable  railway  was  sold  at  auction 
December  15th  by  order  of  the  United  States  Court 
under  foreclosure  of  a  mortgage  for  $4,000,000,  the 
interest  on  which  had  been  in  default  since  1892. 
H.  E.  Rogers  as  agent  of  Frederick  P.  Olcott  of 
New  York,  chairman  of  the  reorganization  com- 
mittee, secured  the  property  for  $500,000,  the  mini- 
mum bid  allowed.  The  West  End  Electric  rail-' 
way  was  also  sold  under  foreclosure,  being  pur- 
chased by  the  same  company  for  $40,000.  It  is 
understood  that  ultimateh'^  the  lines  will  pass  into 
the  hands  of  the  Denver  Tramway  company. 

The  statement  is  made  in  St.  Louis  that  stock- 
holders of  the  Chicago  and  St.  Louis  Electric 
Railway  company,  which  was  organized  six  years 
ago  to  build  an  electric  line  from  Chicago 
to  St.  Louis,  are  considering  the  best  way  to 
start  an  investigation  of  the  affairs  of  the 
company.  There  is  a  strong  disposition  to  take 
the  inquiry  into  court  and  force  an  accounting. 
Stockholders  have  subscribed  $112,000  in  cash  and 
most  of  this  has  been  expended  in  preliminary  work. 
Wellington  Adams,  chief  promoter  of  the  road,  is 
reported  to  have  said  that  there  was  little  likelihood 
of  the  completion  of  the  road. 

The  Newport  News  and  Old  Point  Ra'K^'ay  and 
Electric  company  has  commenced  suit  against  the 
city  of  Newport  News  for  $20,000.  and  also  against 
M.  Honan  &  Sons,  sewer  contractors,  for  $20,000. 
This  suit  against  the  city,  which  is  the  first  in  the 
history  of  Newport  News,  and  that  against  the  men 
who  contracted  to  put  down  a  sewer  system  for 
$75,000.  was  the  outcome  of  conditions  brought 
about  in  laj^ing  the  pipes  in  the  East  End  parallel 
to  the  car  line.  The  construction  of  the  sewer  ne- 
cessitated, according  to  the  views  of  the  contractor, 
interruption  of  traffic  on  the  road,  and  matters  were 
fixed  so  that  cars  could  not  pass  on  the  East  End 
and  passengers  w^ere  obliged  to  walk  half  a  square 
from  car  to  car.  The  gist  of  the  suit  is  "negligence, 
unskillfulness  and  unnecessary  delay." 

It  is  reported  from  Cleveland  that  an  English 
syndicate  is  negotiating  for  the  purchase  of  the  Big 
and  Little  Consolidated  street  railways,  the  two  com- 
panies which  control  and  operate  all  the  street-rail- 
way lines  in  that  city,  both  cable  and  electric,  as  well 
as  all  the  suburban  lines  in  and  about  Cleveland.  A 
fact  that  lends  color  to  the  report  is  that  Henrj^  Ever- 
ett, formerly  president  of  the  Big  Consolidated,  is  in 
New  York,  accompanied  by  C.  W.  Wasson  and  E. 
W.  Moore,  both  of  whom  are  interested  in  street- 
railwaj'  property.  JNIr.  Everett  is  a  hea^'^'■  stock- 
holder in  the  Big  Consolidated  lines,  and  recently 
has  bought  up  large  blocks  of  Little  Consolidated 
stock,  with  the  ostensible  purpose  of  consolidating 
the   two   companies  and  making  himself  president 


of  the  combined  organization.  It  is  now  stated  that 
Mr.  Everett  has  been  working  as  the  agent  of  an 
English  syndicate.  The  street  railways  of  Cleve- 
land, together  with  the  suburban  lines,  are  capi- 
talized at  $24,300,000.  It  is  estimated  that  the  entire 
street-railway  system  can  be  purchased  for  about 
$35,000,000. 

Steel  poles,  made  in  Pittsburg,  will  mark  the 
26-mile  course  of  the  city  of  Mexico  electric  rail- 
way now  being  constructed,  and  electric  motors, 
made  in  the  same  city,  will  operate  the  cars.  They 
will  carry  the  wires  supplying  the  electric  current 
to  the  system.  Between  1.700  and  1.800  of  the  poles 
have  already  been  shipped  to  Mexico  by  the  Penn- 
sylvania Tube  Works,  and  it  is  understood  thai 
three  times  that  number  w'ill  be  required  to  complete 
the  line.  The  poles  are  made  of  steel  pipe  and  are 
28  fepl  high.  They  will  be  placed  at  intervals  of  100 
feet  between  the  city  of  Mexico  and  San  Angel,  a 
distance  of  26  miles.  Inside  the  gates  of  the  city 
the  side-pole  system  will  be  used.  Outside  the  citj- 
the  single-bracket  plan  will  be  in  use.  The  first 
portion  of  the  street-railway  service  which  will  be 
changed  from  horse  to  electricity  will  be  the  line 
to  Guadaloupe.  the  oldest  street-railway  route  in  all 
Mexico.  At  about  the  same  time  the  line  to  San 
Angel  will  be  converted.  This  road  runs  by  way 
of  Chepultepec,  Turenbaya  and  Mixcoac.  and  will 
cause  the  laying  of  about  26  miles  of  track.  Work 
on  the  construction  of  the  power  house  and  other 
buildings  is  progressing  rapidly.  A  large  portion 
of  the  structural  steel  and  iron  is  being  made  ac- 
cording to  specifications  by  the  Riter-Conley  Man- 
ufacturing company  of  Pittsburg.  Westinghouse 
motors  will  be  used  in  all  the  cars. 


TECHNICAL  SCHOOLS. 

The  Edison  Lamp  company  of  Harrison.  N.  J., 
recently  presented  to  Professor  A.  F.  McKissick, 
for  the  department  of  electrical  engineering  of  the 
Alabama  Polytechnical  Institute,  a  case  containing 
the  materials  used  in  the  manufacture  of  the  Edison 
incandescent  lamp,  arranged  to  illustrate  the  process 
of  the  manufacture  of  the  lamp.  The  several  steps 
in  the  process"  of  making  the  lamp  are  shown. 

Two  gifts  were  made  to  the  electrical  engineering 
department  of  Syracuse  University'  last  month. 
Lyman  C.  Smith  of  Syracuse,  who  is  a  member  of 
the  board  of  trustees,  presented  to  Chancellor  Day, 
for  the  electrical  engineering  department,  a  milling 
machine.  It  ha,3  over  2.000  combinations.  It  has 
been  placed  in  the  basement  of  the  Steele  Hall  of 
Ph3^sics.  A  prominent  citizen  of  Syracuse  has  pre- 
sented to  Chancellor  Da^*  $t.ooo  to  purchase  appa- 
ratus for  the  department.  The  faculty  is  striving 
to  make  the  electrical  engineering  department  one 
01  the  strongest  and  one  of  the  finest  equipped  in  the 
country.  Much  special  apparatus  has  been  added. 
The  Straight  Line  Engine  company  has  placed  the 
base  for  the  40  horse  power  engine  and  for  the 
direct-connected  30-kilowatt  Onondaga  dynamo. 
The  department  is  now  equipped  with  10  dynamos 
and  motors,  an  arc-light  machine  and  a  street-car 
motor. 


PUBLICATIONS. 


'■fhe  Perfect  Sectional  Conductor  System"  is  the 
title  of  a  neat  pamphlet  issued  by  the  Safety  Third 
Rail  Electric  company  of  New  York,  explaining  the 
details  of  construction  of  the -system  invented  by 
John  McLeod  Murphy.  The  Safety  Third  Rail 
Electric  company  01  New  York  was  incorporated 
under  the  laws  of  the  state  of  New  York  for  the 
purpose  of  purchasing  the  assets  of  the  Safety  Third 
Rail  Electric  company,  organized  under  the  laws  of 
the  state  of  New  Jersey.  The  object  of  the  new 
company  is  to  exploit  the  system  on  a  large  com- 
mercial scale.  A  construction  and  manufacturing 
company  is  now  in  process  of  organization.  This 
system  is  now  being  installed  at  Manhattan  Beach. 
New  York. 

"New  Era  Gas  Engines,"  an  illustrated  pamphlet 
issued  by  the  New  Era  Iron  Works  company'  of 
Dayton,  Ohio,  gives  some  interesting  information 
to  purchasers  of  gas  and  gasoline  engines.  The 
company  announces  that  it  has  within  the  last  year 
built  New  Era  engines  of  125  horse  power,  which 
are  the  largest  single-cylinder,  four-cycle  engines 
built  in  the  United  States.  This  engine  takes  care 
of  occasional  overloads,  and  compensates  to  a  cer- 
tain extent  for  the  various  qualities  of  fuel.  The 
four-cycle  engine,  it  is  claimed,  has  proven  to  be 
reliable,  durable  and  economical.  The  principle  of 
heavy  weight  in  the  bed,  and  flj'T\-heels,  with  a  sen- 
sitive governor,  a  properly  constructed  mixing 
chamber,  with  ^■alves  that  will  take  an  evenly  mixed 
charge  of  gas  and  air.  is  utilized  in  the  New  Era  by 
men  who  have  been  in  the  business  from  10  to  30 
years. 

"Graphite"  is  the  name  of  a  new  house  organ.  It 
is  "issued  in  the  interest  of  Dixon's  graphite  pro- 
ductions, and  for  the  purpose  of  establishing  a  better 
understanding  in  regard  to  the  different  forms  of 
graphite  and  their  respective  uses,"  b}^  the  Joseph 
Dixon  Crucible  company,  Jersey  City,  N.  J.  The 
first  number  contains  a  carefully  prepared  article 
on  graphite  and  some  interesting  statistics  concern- 
ing its  application  to  commercial  use.  It  gives  an 
interesting  historical  sketch  of  the  development  of 
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the  industry  from  the  beginning  by  Joseph  Dixon 
in  1827.  Lead  pencils  had  been  made  long  before, 
but  from  that  date  to  the  present  time,  Joseph  Dixon 
and  his  successors  have  been  active  in  promoting 
the  uses  of  graphite  in  every  conceivable  way.  At 
no  time,  especially  since  the  incorporation  of  the 
Dixon  company  in  186S,  has  the  enterprise,  work 
or  enthusiasm  been  Dermitted  to  lag. 

"About  Conduit  Outlets,"  which  explains  in  detail 
the  Erickson  system,  is  being  distributed  through  the 
West  by  the  Leschen-Macomber-Whyte  company  of 
Chicago,  the  representative  of  the  Erickson  Elec- 
tric Equipment  company  of  Boston.  This  little 
pamphlet  is  designed  to  call  to  the  attention  of  the 
jjro.ijressive  element  of  the  electrical  fraternity 
tlie  Erickson  outlet  devices,  to  be  used  in  connection 
with  the  present  generally-adopted  conduit  system 
for  concealed  wires.  Junction  devices  now  in  vogue, 
it  is  claimed,  afford  but  a  minimum  of  protection 
to  wires  drawn  over  conduit  ends,  are  expensive  of 
application,  and  are  entirely  lacking  in  flexibility, 
while  this  outlet  system,  froiu  its  wide  range  of 
elasticity  of  application,  its  protection  from  abrasion 
of  wires  drawn  over  conduit  ends,  its  economy  and 
simplicity  of  installation,  is  bound  to  appeal  to  the 
contractor  in  search  of  the  greatest  efficiency  at  the 
least  cost. 


ELECTRICAL  SECURITIES. 

The  International  Bell  Telephone  company  has 
declared  a  dividend  of  si.x  per  cent.,  payable  January 
4th. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  declared  a  quarterly  dividend  of  1% 
per  cent,  on  its  preferred  stock,  payable  January  3d. 

The  Columbia  Electrical  company  has  filed  in  the 
county  recorder's  office  at  St.  Joseph,  Mo.,  a  state- 
ment of  increase  of  capital  stock  from  $2,000  to 
$6,000.  The  assets  of  the  company  are  given  at 
$9,000  and  the  liabilities  at  $4,000. 

The  Lynn  and  Boston  Railroad  company,  which 
operates  between  the  two  cities,  reports^  gross  earn- 
ings of  $1,484,251  and  operating  expenses  of  $85},- 
790.  Charges,  taxes  and  rentals  leave  a  surplus  of 
$107, ;6i  net,  cut  of  which  $101,280  in  dividends  was 
paid. 

Reports  have  been  made  and  denied  and  reiterated 
that  a  New  York  syndicate,  headed  by  H.  B.  Hol- 
land, a  banker,  is  negotiating  for  the  purchase  of  the 
IVIissouri-Edison  Electric  company,  the  figure  of- 
fered being  placed  at  $8,000,000.  Missouri-Edison 
stock  has  advanced  10  points  in  the  last  week  on 
the  strength  of  these  reports,  and  all  the  stock  of- 
fered was  quickly  snapped  up. 

The  Western  Union  Telegraph  company  has  de- 
clared a  quarterly  dividend  of  iM,  per  cent.,  payable 
January  i6th.  The  company  reports  for  the  present 
quarter  the  following  estimate:  Net  revenue,  $1,450,- 
000;  interest  on  bonds,  $224,273;  balance,  $1,225,727; 
dividend,  iVi  per  cent.,  $1,216,985;  surplus.  $8,742; 
previous  surplus,  $8,049,213;  total  surplus,  $8,057,955. 
The  business  shows  a  decrease  of  $103,514  from  that 
of  the  corresponding  quarter  of  the  previous  year. 

The  Southern  New  England  Telephone  company 
has  placed  a  mortgage  of  $1,000,000  with  the  New 
Haven  Trust  company,  for  the  purpose  of  paying 
ofi  the  present  mortgage  on  the  company's  prop- 
erty, for  the  perfection  and  extension  of  its  line,  and 
for  its  maintenance  and  operation.  The  property 
pledged  is  located  in  New  Haven,  Bridgeport  and 
Waterbury,  including  land  and  buildings  in  these 
cities  used  by  the  corporation  as  exchanges. 

The  preferred  and  common  stocks  of  the  Otis  Ele- 
vator company  have  been  placed  among  the  unlisted 
securities  of  the  New  York  Stock  Exchange.  The 
consolidated  company  controls  95  per  cent,  of  the 
industry  in  this  country  and  all  important  patents. 
The  company  begins  business  with  $1,000,000  of  cash 
working  capital.  The  net  earnings  are  conserva- 
tively estimated  at  $750,000  a  year,  which  is  equal  to 
six  per  cent,  on  the  $4,000,000  of  preferred  stock  and 
eight  per  cent,  on  the  $6,000,000  of  common  stock 
outstanding.  The  company  has  no  bonds  and  no 
debt  of  any  kind. 

The  New  York  and  Queens  Light  and  Power 
company  has  placed  on  the  market  five  per  cent, 
gold  bonds,  aggregating  $100,000.  The  company 
controls  the  electric  light  and  power  business  in 
that  portion  of  Greater  New  Y'ork  formerly  com- 
prised within  the  villages  of  Flushing.  Whitestone 
and  College  Point  and  the  town  of  Flushing.  All  of 
the  franchises  of  the  company  are  perpetual,  except 
one  for  25  years  with  the  privilege  of  renewal.  The 
coinpany  does  all  the  public  electric  lighting  in  the 
territory  described,  under  five  and  lo-year  contracts, 
and  has  in  addition  a  large  commercial  lighting  and 
power  business. 

Final  arrangements  have  been  completed  for  a  con- 
solidation of  the  Baltimore  Consolidated  Railway 
company,  the  Baltimore  City  Passenger  Railway 
company,  the  Baltimore  and  Northern  Railway 
company  and  the  Baltimore,  Middle  River  and  Spar- 
row's Point  Railway  company.  This  brings  all  the 
street-car  companies  in  the  city  under  one  manage- 
ment. The  deal  involves  $28,000,000.  A  new  com- 
pany will  be  formed,  which  will  take  over  the  com- 
bined properties.  Mr.  Brown,  the  New  York 
broker,  who  engineered  the  deal,  will  be  an  im- 
portant factor  in  the  management  of  the  property. 


anil  the  financial  management  may  devolve  upon 
him.  Mr.  Brown  also  arranged  the  consolidation  of 
street-railway  jiroperties  in  Pittsburg  under  the 
name  of  the  United  Traction  company.  That  deal 
in\olvcd  upward  of  $30,000,000.  He  also  arranged 
the  consolidation  of  the  electric-light  plants  and 
railway  lines  of  Newport  News,  Old  Point  Comfort 
and  Hampton,  Va.,  and  is  now  engaged  in  perfecting 
the  consolidation  of  all  the  electric  light  and  gas 
companies  and  the  United  Traction  company  of 
Pittsburg,  involving  $26,000,000.  Mr.  Brown  is  also 
interested  in  the  proposed  consolidation  of  the  street 
car  companies  of  St.  Louis. 

The  gas  and  electric-light  conqjanies  of  Pittsburg 
have  effected  a  combination,  it  is  announced,  and 
they  will  be  under  one  control  after  January  ist, 
according  to  a  statement  made  by  one  of  the  men 
in  the  deal.  The  companies  embraced  include  the 
Philadelphia  Gas  company,  the  Consolidated  Gas 
company  and  the  Allegheny  County  Electric  Light 
company.  The  combination  of  the  gas  and  electric- 
light  companies  of  Pittsburg  means  the  formation 
of  a  new  company  having  an  enormous  capitalization. 
The  Consolidated  Gas  coinpany  has  $6,500,000  in 
shares  and  $5,000,000  five  per  cent,  bonds.  The  pre- 
ferred stock  is  $4,000,000  guaranteed  six  per  cent, 
and  the  common  $2,500,000.  The  Philadelphia  com- 
pany has  $7,500,000  and  the  Allegheny  County  Elec- 
tric Light  $1,500,000.  These  three  alone  make  a 
total  of  $20,500,000.  In  addition,  it  is  believed  that 
the  new  combination  includes  the  Allegheny  Heat- 
ing company,  capital  $500,000;  the  Chartiers  Valley 
Gas  company,  capital  $4,000,000;  the  Pennsylvania 
Natural  Gas  company,  capital  $1,00,000,  bringing  the 
total  up  to  $26,000,000,  as  at  present  stated.  The 
name  for  the  new  concern  will  be  the  Philadelphia 
Gas  company,  and  all  operations  will  be  carried  on 
under  its  charter.  It  is  stated  that  the  Allegheny 
County  Light  goes  in  at  $200.  the  Philadelphia  com- 
pany at  $40  and  the  Consolidated  Gas  common  stock 
at  $40.  ___^^___^ 

MISCELLANEOUS. 

The  Kansas  Municipal  association,  in  its  annual 
meeting  at  Fort  Scott,  on  December  14th.  urged 
the  next  Legislature  to  enact  a  municipal-own- 
ership law,  authorizing  cities  to  condemn  water, 
gas  and  electric-light  plants  and  buy  them  in  for 
municipal  control  at  an  appraised  value,  whether  the 
franchises  have  expired  or  not. 

The  Treasury  Department  is  inviting  sealed  pro- 
posals until  December  27th  for  installing  a  system 
of  iron-armored  conduits  or  cold-drawn  steel  tub- 
ing with  interior  non-corrosive  lining,  wiring  and 
distribution  tablets  in  the  United  States  postoffice 
building  at  Paterson,  N.  J.  Plans  and  specifications 
may  be  had  upon  application  to  the  department. 

The  secretary  of  the  treasury  has  sent  to  Congress 
a  letter  submitting  a  deficiency  appropriation  for  the 
War  Department,  part  of  which,  to  the  extent  of 
$174,000,  is  to  be  used  for  the  installation,  operation 
and  maintenance  of  military  telegraph  and  cable 
lines,  to  be  immediately  available  and  to  continue 
to  be  available  until  December  31,  1899;  The  im- 
mediate necessity  for  the  foregoing  appropriation 
is  urged  by  General  Greely,  chief  signal  officer,  U. 
S.  A.  The  matter  has  been  referred  to  the  committee 
on  appropriations. 

The  chief  of  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  has  invited  sealed  proposals  for 
enlarging  the  electric-light  and  power  plant  at  the 
Boston  navy  yard.  Bids  are  also  asked  for  extending 
the  wiring  system  at  the  same  yard.  Specifications, 
blank  forms  of  proposal,  a  general  plan  and  a  wiring 
plan  will  be  furnished  intending  bidders  upon  appli- 
cation to  Mordecai  T.  Endicott,  chief  of  bureau, 
Washington,  D.  C.  or  the  commandant  of^the  Bos- 
ton navy  yard.  Bidders  are  expected  to  inform 
themselves  of  the  character  of  the  work  by  visiting 
the  navy  yard. 

The  Niagara  Electro-chemical  company  of  Niag- 
ara Falls  has  awarded  the  contracts  for  an  addi- 
tion 50  by  125  feet,  to  be  made  to  its  works  on  the 
lands  of  the  Niagara  Falls  Power  company.  The 
building  will  be  of  brick,  with  iron  girders,  and  have 
a  Mackwirth  roof.  It  will  form  an  addition  to  the 
sodium-peroxide  department,  and  it  is  expected  that 
it  will  be  fireproof.  The  company  will  not  at  pres- 
ent increase  its  supply  of  electrical  power,  but  in 
the  near  future  expects  to  contract  with  the  Niagara 
Falls  Power  company  for  a  large  additional  block  of 
the  electric  energy.  The  new  building  is  expected 
to  be  completed  by  the  early  part  of  February. 

The  Manufacturers'  Association  of  Canada  has 
called  the  attention  of  the  Anglo-American  commis- 
sion to  the  fact  that  the  United  States  Immigration 
Bureau  has  recently  made  a  number  of  rulings  to 
the  effect  that  the  commercial  travelers  of  Canada 
fall  within  the  restrictions  of  the  alien-labor  law, 
and  that  they  cannot  carry  on  their  work  on  this 
side  of  the  border.  In  bringing  the  matter  before 
the  commission,  the  statement  is  made  that  a  large 
number  of  commercial  travelers  from  the  United 
States  have  regular  routes  through  Canada,  and  that 
if  this  country  intends  to  exclude  Canadian  sales- 
men, the  Canadian  government  will  perforce  re- 
taliate by  excluding  American  salesmen  from  Can- 
ada. Should  this  policy  be  followed,  it  will  work 
great  hardship  to  the  manufacturers  of  electrical 
apparatus  and  appliances,  many  of  whom  have  sales- 


men traversing  Canada  in  every  direction,  and  they 
will  have  to  be  recalled.  Efforts  will  be  made,  how- 
ever, to  have  the  restrictions  removed  on  both  sides. 

United  States  consular  reports  direct  attention  to 
the  fact  that  excellent  opportunities  arc  being  offered 
in  Chemnitz  and  adjacent  cities  in  Germany  for  the 
importation  ofAnieiican  tools, electric  appliances  and 
all  kinds  of  articles  used  in  the  construction  and 
equipment  of  electric  railways.  The  city  of  Chemnitz 
is  just  now  contracting  with  the  local  electric 
railway  to  extend  its  system  in  four  different  direc- 
tions. The  new  lines,  when  built,  will  be  as  long  as, 
if  not  longer  than,  those  now  in  use.  For  a  long 
time  city  ownership  was  discussed,  and  a  committee 
was  finally  appointed  to  consider  the  matter.  Sev- 
eral companies  made  bids,  but  it  was  finally  deemed 
best  to  let  the  company  make  its  own  contracts  and 
build  the  new  lines.  The  superiority  of  American 
appliances  is  acknowledged  in  Germany.  Evidence 
of  this  fact  is  found  everywhere  in  imitations  at- 
tempted by  machine  builders  in  the  cities  of  the  em- 
pire. If  the  manufacturer  or  inventor  in  America 
neglects  patent  rights  in  Germany,  he  has  no  ground 
for  redress.  One  cannot  too  strongly  urge  care 
in  patenting  inventions,  for  in  Germany  there  is 
no  hesitation  shown  about  taking  American  ma- 
chines apart  for  the  purposes  of  imitation.  Besides, 
the  patent  laws  put  it  out  of  the  power  of  outsiders 
to  import  into  the  empire,  excepting  for  a  short 
time.  If  the  thing  is  patented  there,  it  must  be  made 
or  manufactured  there;  if  it  is  not  patented,  it  will 
be  imitated.  In  either  case,  unless  provided  with 
enormous  capital,  the  American  is  compelled  to 
give  up  a  large  part  of  his  profits. 


TRADE  NEWS. 

The  New  York  Trade  School  has  recently  placed 
in  operation  two  70  horse  power  engines  of  the  Ball 
Engine  company  of  Erie,  Pa.,  direct-connected  to 
Siemens  &  Halske  generators.  St.  Agnes  Hos- 
pital, Philadelphia,  has  its  electric  plant  in  operation, 
including  two  engines  of  the  same  kind  connected 
to  Eddy  dynamos.  The  Billings  Water  Power 
company  of  Billings.  Mont.,  has  recentlv  placed  in 
operation  a  150  horse  power  tandem-coiiipound  en- 
gine of  the  Ball  company's  make. 

The  Eureka  Electric  company's  new  No.  44 
transmitter  possesses  beauty  of  design  and  sym- 
metry and  great  volume  of  tone,  combined  with 
clearness  of  articulation.  It  has  a  metal  diaphragm, 
and  does  not  employ  any  other  elements  in  its  con- 
struction other  than  carbon  and  metals.  It  is  of 
the  solid-back  type,  full  nickeled  and  is  built  to  be 
mounted  upon  the  magneto  box  or  on  the  long- 
distance arm.  Its  construction  is  such  that  packing 
is  out  of  the  question,  and  the  company  guarantees 
each  transmitter  indefinitely.  This  transmitter,  in 
connection  with  the  company's  new  double-pole  re- 
ceiver, makes  a  set  that  is  capable  of  long-distance 
work. 

The  Moloney  transformer,  for  which  the  Western 
Electrical  Supply  company  is  general  western  selling 
agent,  seems  to  be  meeting  with  very  favorable 
results,  judging  from  the  large  and  constantly  in- 
creasing business  which  the  Western  Electrical  Sup- 
ply company  reports  in  this  line.  That  company 
carries  a  large  and  well  assorted  stock  of  these  trans- 
formers in  St.  Louis,  and  will  give  its  customers  the 
benefit  of  prompt  shipment.  It  will  be  pleased  to 
furnish  prices  and  data  on  application.  The  same 
company  reports  very  large  sales  for  its  well-known 
Monarch  incandescent  lamp,  which  it  is  claimed  is 
in  some  respects  superior  to  any  other  incandescent 
lamp  on  the  market. 


BUSINESS. 


Laurence  W.  Frank  of  Philadelphia  has  purchased 
the  business  of  the  Technic  Electrical  Works  at  214 
New  street,  and  will  continue  it,  under  the  manage- 
ment of  R.  L.  Binder,  with  increased  capital  and 
improved  equipment. 

The  Chicago  office  of  the  Buckeye  Electric  com- 
pany reports  large  sales  of  the  Buckeye  special 
coiled-filament  lamps.  Central-station  managers  are 
taking  kindly  to  the  Buckeye  lamps  because  of  the 
combined  life  and  sustained  candle'  power  shown 
by  the  specially  prepared  filament  used. 

The  G.  &  P.  Engraving  company  is  the  oldest 
house  in  Boston  making  a  specialty  of  name  plates, 
and  the  policy  is  not  to  furnish  cheap  work,  but  good 
work  at  a  reasonable  price.  It  is  presenting  a  sou- 
venir to  each  of  its  customers,  in  the  form  of  a 
handsome  paperweight. 

The  Chicago  Fuse  Wire  and  Manufacturing  com- 
pany reports  that  the  demand  for  its  products  is 
taxing  its  facilities  to  the  utmost.  This  company's 
goods  are  known  all  over  the  country,  and  it  is  only 
natural  that  its  business  should  show  a  constant 
and  steady  increase.  The  company's  success  is  due 
in  no  small  measure  to  the  eft"orts  of  its  managei-, 
\A^.  R.  Goodman. 

Corrugated  steel  sheets  _are  used  in  the  United 
States  navy.  They  are  cominonly  used  for  roofing 
purposes.  The  Cincinnati  Corrugating  company 
of  Piqua.  0.,  after  demonstrating  tlie  practicability 
of  this  material  as  a  fire-proof,  rigid  and  durable 
substance,  succeeded  in  having  it  introduced  in  the 
construction  of  the  new  United  States  battleship  Wis- 
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consin,  now  being  built  by  the  Union  Iron  Works 
at  San  Francisco,  Cal.,  for  partitioning  compart- 
ments. 

The  Washington  (Pa.)  Electric  Light  and  Power 
company,  Washington,  Pa.,  has  recently  increased 
the  capacity  of  its  station  by  the  addition  of  a  175 
horse  power  engine.  The  California  Powder  Works 
of  San  Francisco  has  purchased  a  100  horse  power 
tandem-compound  engine  for  its  electrical  plant. 
The  Sheffield  Electric  Li.ght  company,  Sheffield,  III, 
is  installing  an  electric-light  plant.  The  Ball  En- 
gine company  of  Erie,  Pa.,  is  furnishing  the  engines 
for  these  installations. 

The  Boston  and  Maine  Railroad  company  is  erect- 
ing at  Portsmouth,  N.  H.,  an  electric  power  station. 
The  building  is  118  feet  wide  and  64  feet  long,  di- 
vided into  two  rooms — one  for  the  boilers  and  the 
other  for  the  engines  and  electric  generators.  The 
side  walls  are  of  brick  and  the  roof  construction 
is  fireproof.  The  trusses  are  of  steel,  and  they  sup- 
port steel  beams  for  the  purlins,  on  which  is  to  be 
placed  a  concrete  roof.     The  contract  for  the  steel 


work  was  given  to  the  Berlin  Iron  Bridge  company 
of  East  Berlin,  Conn. 

The  Electric  Appliance  company  is  calling  par- 
ticular attention  to  the  Jenkins  switch,  which  is  the 
latest  arrival  in  the  field  of  snap  switches.  The  Elec- 
tric Appliance  company  claims  that  it  is  in  a  posi- 
tion to  sell  these  switches  at  a  very  much  lower 
figure  than  has  ever  been  offered  before  on  a  first- 
class  article.  It  solicits  an  opportunity  to  quote 
prices  to  all  users  of  snap  switches. 

Considerable  has  been  written  lately  about  an  old 
sign  in  possession  of  the  Western  Society  of  Engi- 
neers at  Chicago.  The  words  "Harper's  Ferry," 
painted  in  black,  stand  out  as  boldly  as  when  they 
were  first  formed  by  the  artist's  brush,  while  the  wood 
around  the  letters,  which  was  painted  with  white 
paint,  has  worn  away  about  one-sixteenth  of  an  inch. 
It  is  asserted  by  the  writers  that  no  paint  manufac- 
tured nowadays  is  equal  in  durability  to  that  which 
was  applied  on  the  old  sign.  William  Hooper  of 
Ticonderoga,  N.  Y.,  does  not  see  anything  espe- 
cially remarkable  in  the  preservation  of  the  old  sign 


and  claims  that  there  is  just  as  good  a  paint  made 
nowadays  as  then.  He  relates  several  interesting  in- 
cidents in  this  Ime  and  adds:  "If  the  surface  to  be 
painted  is  perfectly  dry  when  the  finely  ground  graph- 
ite is  applied,  the  paint  will  prove  the  most  lasting 
paint  known,  because  if  time  eliminates  all  of  the  oil, 
the  graphite  seems  to  adhere  to  the  surface  painted 
just  the  same  as  a  piece  of  paper  or  wood  will  ap- 
pear after  it  has  been  rubbed  with  a  lead  pencil  or 
a  piece  of  graphite.  No  other  pigment  known  to 
me  will  remain  on  the  surface  painted  after  the  oil 
has  been  thoroughly  destroyed.  With  the  experi- 
ence I  have  had  with  graphite  paint,  I  thoroughly 
believe  that  if  any  dry  surface  be  covered  with  graph- 
ite paint  and  left  untouched  for  a  period  of  30  j'ears 
— by  which  time  the  oil  will  have  disappeared — no 
doubt  a  letter  could  be  written  plainly  on  the  sur- 
face by  using  a  piece  of  large  wire  or  nail,  after 
smoothing  the  end  of  the  wire  or  nail  which  is  to 
be  used  as  a  pencil.  I  have  done  all  this  and  shown 
it  up  to  others.  W"riting  with  the  piece  of  wire 
polishes  the  graphite,  which  adheres  to  the  surface, 
showing  that  it  is  there  still." 
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615,669.    Thermostat. 
Beers,  Rochester 

5.   1S97. 


Ira  F.  Beers  and  Frederic  C. 
N.  Y.    Application  filed  April 


The  body  is  provided  with  suitable  binding  posts  and 
contact  points,  one  of  which  is  made  adjustable,  combined 
with  a  pintle  upon  the  lower  end  of  the  body;  i  thermo- 
static bar  is  mounted  upon  the  pintle,  an  extension  of  the 
thermostatic  bar  extending  up  between  the  two  contact 
points:  a  spring  secured  to  a  lug  upon  the  body  has  its 
lower  end  arranged  to  exert  a  pull  upon  the  pintle,  and  a 
regulating  screw  has  its  lower  end  bear  against  the  pintle 
upon  the  opposite  side  from  the  spring. 

615,673.  Method  of  and  Apparatus  for  Electrically 
Transmitting  Power.  Charles  S.  Bradley,  Avon, 
N.  Y.    Application  filed  July  14,  1897. 

The  method  is  described  of  altering  the  rate  of  an  alter- 
nating current  consisting  in  leading  the  current  through  a 
motor-generator,  feeding  an  armature  from  the  second- 
ary of  the  generator,  and  varying  the  strength  of  the  field 
magnetism  cooperating  with  the  armature  to  adjust  the 
capacity  of  the  circuit  to  the  required  rate. 


NO-    615,673. 

615,686.  Electric  Lamp.  Walter  S.  Doe,  Jersey 
City,  N.  J.  Application  filed  August  12,  1897. 
Renewed  April  29,  1898. 

This  lamp  comprises  a  metallic  casing,  a  coiled  spring 
secured  at  one  end  in  the  casing  and  into  which  screws  the 
bulb  of  the  lamp,  and  a  battery  having  a  jar  of  an  insulated 
material  and  removably  contained  in  the  casing,  the  jar 
having  a  contact  plate  to  make  a  contact  with  the  bulb  on 
placing  the  battery  into  the  casing. 

615,699.  Electroplating  Apparatus.  John  E.  Hart- 
ley and  Herbert  E.  Hartley,  Birmingham,  Eng- 
land.   Application  filed  December  28,  1897. 

The  cathode  and  anode  are  rigidly  connected  and  revolu- 
ble  about  a  vertical  axis,  suspended  by  chains  or  cords 
from  a  stem,  with  electrical  connections. 

615,723.  Fire-alarm  Indicator.  Leonard  Le  Baron, 
Pensacola,  Fla.  Application  filed  September  29. 
1897. 

A  main  indicator  having  a  mainspiing.  a  stationary  arm 
having  one  end  situated  opposite  to  and  adapted  to  en- 
compass the  spring,  3  lever  having  one  end  situated  oppo- 
site to  and  adapted  to  encompass  the  spring,  and  an  aux- 
iliary indicator  in  a  circuit,  one  terminal  of  which  is  car- 
ried by  the  other  end  of  ihe  lever  and  the  other  terminal 
by  the  other  end  of  the  arm. 

615.731.  Dynamo-electric  Machine.  William  M. 
Mordey,  Loughborough,  England.  Application 
filed  February  15,  1S97. 

Claim  is  made  for  an  armature  having  each  element  oE 
its  winding  arranged  as  a  pair  of  coils  or  separate  portions 
so  disposed  and  connected  that  during  the  greater  pan  of 
the  revolution  the  electromotive  forces  in  the  two  coils  or 
the  separate  portions  are  additive,  while  at  the  time  of 
commutation  they  are  in  opposition. 

615.732.  Dynamo-electric  Machine.  William  M. 
Mordey,  Loughborough,  England.  Original  ap- 
plication filed  February  15,  1897.  Divided  and 
this  application  filed  December  30,  1897. 

A  multipolar  dynamo-electric  machine  is  provided  with 
a  drum  armature  having  a  toothed,  slotted  or  channeled 
core  and  a  winding  the  coils  of  which  composing  each 
element  are  so  arranged  as  to  oppose  one  another  during 
the  moment  of  commutation  but  to  aid  one  another  during 
the  greater  part  of  each  revolution. 

615.762.  Railway-crossing  Signal.  John  D.  Taylor, 
Chillicothe,  Ohio.  Application  filed  January  12, 
1898. 

A  railway-crossing  signal  is  described  comprising  a  bell, 
an  electric  motor,  a  motor  circuit,  a  track  circuit  for  con- 
trolling the  motor  circuit,  a  spiral  cam  operated  by  the 
motor,  an  angle  lever,  one  arm  of  which  is  engaged  with 
the  periphery  of  the  cam,  a  bell-sounding  hammer  car- 
ried by  the  other  arm  of  the  lever,  another  cam.  a  lever 
adapted  to  engage  with  the  other  cam,  to  place  the  lever 
and  cam  in  the  electric  circuit  of  the  motor,  and  means 
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carried  by  the  cam  for  moving  the  lever  into   engagement 
with  another  circuit,  or  to  cut  out  the  motor  circuit. 

615,814.  Electric  Firing  Device  for  Ordnance.  Ar- 
thur T.  Dav.'son  and  George  T.  Buckham,  Lon- 
don, England.  Application  filed  May  16,  189S. 
The  apparatus  consists  of  a  wire  connecting  a  source  of 
electricity  to  a  spring  plunger,  a  trigger  lever  having  an 
arm  adapted  to  form  a  conducting  bridge  to  a  piece  of 
metal,  a  wire  connecting  this  piece  of  metal  to  a  switch  on 
the  gun  cradle,  this  switch  being  provided  with  a  spring 
and  lever  arm  having  a  pin  in  the  path  of  the  breech-ring 
of  the  gun,  and  a  wire  connecting  the  switch  to  the  firing 
fuse. 

615,896.  Vacuum  Insulator  for  Electric  Conductors. 
Joseph  A.  Poche.  New  CJrleans,  La.  Applica- 
tion filed  October  6,  1S98. 

An  insulator  for  electric  conductors,  consisting  of  a 
sleeve  through  which  the  conductor  is  adapted  to  pass 
and  a  chamber  surrounding  the  sleeve  and  secured  thereon 
airtight,  the  chamber  being  exhausted  of  air  to  create  a 
high  vacuum  therein  and  form  an  internal  resistance  in 
the  insulator. 

615.904.  Electric-lighting  Apparatus  for  Railway 
Cars.  Willard  F.  Richards,  Buffalo,  N.  Y.  Ap- 
plication filed  July  7,  iSq8. 

The  dynamo  is  mounted  on  the  car  with  a  frictional 
driving  mechanism  for  driving  the  dynamo  from  the  axle, 
an  adjusting  device  for  regulating  the  tension''of  the  driv- 
ing mechantsm,  and  means  independent  of  the  adjusting 
device  for  throwing  the  driving  mechanism  out  of  gear  for 
slopping  the  dynamo. 

615.905.  Electric-lighting  Apparatus  for  Railway 
Cars.  Willard  F.  Richards,  Buffalo,  N.  Y.  Ap- 
plication filed  July  9,  1898. 

The  axles  are  provided  with  a  pulley,  and  a  dynamo  is 
pivotally  iupported  at  one  end  on  the  railway  car.  whereby 
Its  opposite  free  end  is  capable  of  moving  vertically  with 
reference  to  the  car  axle;  an  adjustable  pressure  device 
tends  to  move  the  opposite  free  end  of  the  dynamo  away 
from  the  driving  axle,  and  a  frictional  mechanism  drives 
the  dynamo  from  the  car  axle. 

615,927.  Electric  Arc  Headlight.  William  G.  Wag- 
enhals.  Dayton,  Ohio.  Application  filed  No- 
vember 18,  1897. 

An  electric  arc  headlight  has  a  case  and  a  parabolic  re- 
flector provided  with  upper  and  lower  openings  on  a  line 
with  the  focal  point  thereof,  and  an  electric  arc  lamp  fixture 
is  mounted  on  a  base  and  contained  within  the  case ;  a  posi- 
tive and  a  negative  carbon  are  adjustably  supported  by  the 
lamp  fixture  and  extend  through  the  openings. 
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615,940.  Apparatus  for  Depositing  Metal  on  Tubes 
or  Pipes.  Walter  Wright,  Acocks  Green,  Eng- 
land.    Application  filed  December  27.   1S97. 

In  an  apparatus  for  the  electro-deposition  of  metal  on 
pipes,  tubes  and  other  articles,  a  pair  of  revolving  disks  is 
employed,  each'having  a  series  of  carriers  fixed  around 
their  adjacent  faces  on  which  the  tubes  or  other  articles 
are  supported  and  are  independently  rotatable  as  they  re- 
volve together  with  the  disks.  One  disk  forms  a  part  of 
the  circuit  through  which  the  electric  current  passes,  and 
with  a  revolving  disk  carries  one  end  of  the  anode  reds. 

615.952.  Alternating-current  Generator.  Charles  S. 
Bradley,  Avon,  N.  Y.  Application  filed  July  14, 
1897. 

An  alternating-current  system  comprises  a  generator 
operated  by  a  prime  mover,  an  exciter  for  developing  a 
rotary  field  in  the  primary  member  of  the  generator,  the 
exciter  having  its  field  magnet  charged  by  a  direct  current 
of  variable  intensity,  and  a  work  circuit  supplied  by  the 
secondary  of  the  generator. 

615.953-  Controlling  Alternating-current  Motors. 
Charles  S.  Bradley,  Avon,  N.  Y.  Application 
filed  July  14,  1897. 

An  alternating-current  system  is  described  comprising  a 
source  of  alternating  currents,  a  free-running  motor-gener- 


ator supplied  thereby,  a  work  circuit  supplied  with  alter 
Dating  currents  by  the  motor-generator,  a  plurality  of 
motors  having  their  armatures  supplied  by  the  work  cir- 
cuit and  their  field  magnets  excited  by  direct  current  and 
means  for  varying  the  strength  of  the  direct  current. 

615,954-  Changing  Period  and  Phase  of  Alternating 
Currents.  Charles  S.  Bradley,  Avon,  N.  Y.  Ap- 
plication filed  June  22,  1896. 

A  motor-generator  is  provided  with  a  field  magnet 
adapted  to  be  charged  by  an  alternating  current  and  a 
polyphase  armature  having  in  each  circuit  devices  for 
varying  the  capacity  Inductance  product. 


Railways. 
Applica- 
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615,966.  Trolley  Replacer  for  Electric 
Luclan  A.  Cowles,  Randolph,  Mass. 
tion  filed  Feb.  7,  1898. 

A  trolley-wheel  restoringdevice  is  composed  of  a  forked 
lever,  properly  connected  with  the  trolley  pole  and  wheel, 
and  having  the  ends,  swinging  guides  slotted  and  adapted 
to  be  moved  by  the  ends  of  the  forked  lever,  proper  me- 
chanism for  connecting  and  operating  the  lever  and  guides 
in  connection  with  the  trolley  pole,  and  a  spring  normally 
holding  the  device  out  of  action. 

616.035.  Electric  Motor.  Julius  L.  Thoma,  Kansas 
City,  Mo.    Application  filed  June  20,  1898. 

The  machine  cojQpr.ses  a  cir:;ular  series  of  magnets,  a 
commutator  arranged  concentrically  thereof  and  com- 
posed of  a  corresponding  series  of  insulated  strips,  wires 
connecting  the  series  of  magnets  and  strips,  a  shafc  suit- 
ably journaled,  an  armature  mounted  thereon  and  em- 
bodying a  plurality  of  coils,  a  frame  also  mounted  upon 
the  shaft,  brushes  carried  by  but  insulated  from  the 
frame  and  engaging  the  commutator,  and  electrically  con- 
nected to  an  opposite  pair  of  the  armature  coils,  electric 
conductors  between  the  coils  and  the  other  armature 
coils,  conductors  between  the  latter  and  the  armature 
frame,  conduciors  connected  to  the  Irame,  and  conductors 
connected  to  the  magnets. 

616,046.  Telephone  Switchboard.  Thomas  F. 
Ahern,  Detroit,  Mich.  Application  filed  May  27, 
1897. 

In  this  switchboard  there  are  two  divisions,  an  answer- 
ing division  and  a  connecting  division,  each  division  hav- 
ing an  independent  lire  jack  for  each  subscriber's  line 
circuit  and  permanently  connected  therewith,  and  each 
division  having  a  companion  local  jack  for  each  sub- 
scriber's line,  the  local  jacks  being  permanently  connected 
between  the  divisions  by  trunk  lines  through  which  the 
talking  circuit  is  made,  and  means  for  electrically  con- 
necting the  line  jacks  and  the  local  jacks. 

616.061.  Trolley-wheel  Replacer.  George  E.  Mlt- 
tinger,  Jr..  Cleveland,  Ohio.  Application  filed 
September  2,  189S. 

A  combined  trolley  and  replacer  comprises  separate 
trolley  and  replacing  sections,  the  replacing  sections  hav- 
ing in  their  outer  ends  inwardly  projecting  concentric 
ball  cavities,  the  supporting  arms  having  a  bearing  block 
with  a  ball  recess  registering  with  the  recess  of  the  re- 
placing sections,  and  a  single  ball  arranged  in  the  cavities. 
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Holiday   Illumination    in  Chicago. 

Chicago's  streets  in  the  downtown  retail  district  pre- 
sented a  brilliantly  attractive  appearance  during  the 
holiday  season.  The  crowds  of  happy  shoppers  and 
sight-seers  were  larger  than  in  former  years  and  the 
merchants  reported  that  the  volume  of  business  was 
far  greater  than  ever  before  in  the  history  of  the  city. 
It  was  a  practical  and  convincing  illustration  of  the 
improvement  in  the  industrial  condition  of  the  coun- 
try, and  was  emphasized  by  the  fact  that  the  throngs, 
which  were  made  up  from  every  walk  of  life,  ap- 
peared happy  and  contented  and  showed  signs  of 
prosperity.  Many  of  the  leading  merchants  of  the 
city  have  publicly  announced  that  their  business  was 
greatly  improved,  and  one  of  the  most  important 
houses  in  the  city  published  the  statement  in  its  ad- 
vertisement the  day  after 
Christmas  that  the  season 
just  closed  has  been  so  re- 
markable that  it  warrants 
especial  mention."  Sum- 
ma  r  i  2  i  n  g  the  results, 
it  says :  "During  the 
month  of  December  we 
have  broken  previous  best 
records  and  far  outstripped 
former  highest  sales  in 
over  70  sections  of  this 
store.  We  have  placed 
to  our  credit  very,  very 
much  the  largest  month's 
sales,  week's  sales  and 
day's  sales  in  the  history 
of  the  house.  Practically 
every  department  contain- 
ing merchandise  which  can 
be  classed  as  'Christmas 
goods'  shows  also  the 
largest  month,  week  ana 
day's  sales  in  its  history. 
and  many  departments 
containing  staple  merchan- 
dise, and  not  at  all  asso- 
ciated with  holiday  shop- 
ping, have  made  new  and 
much  higher  December 
records."  The  same  may 
be  said  concerning  the  re- 
t  a  i  1  business  generally. 
The  merchants  put  forth 
unusual  efforts  to  attract 
the  crowds,  and  the  result 
was  gratifying  in  every 
particular. 

All  of  the  big  depart- 
ment stores  downtown 
kept  open  during  the  even- 
ing for  a  week  before 
Christmas,  and  the  night 
scene  on  State  street  was 
even  more  attractive  than 
the  picture  presented  dur- 
ing the  day.  The  huge 
buildings,  which  crowd 
upon  each  other  in  the  re- 
tail district,  were  bright- 
ened by  the  liberal  use  of 
electric  lights.  The  show- 
windows  were,  of  course, 
filled  with  toys  and  sou- 
venirs of  the  season,  at- 
tractively arranged  to 
catch  the  eye  of  intending 
purchasers.  Many  of  the 
displays  were  set  off  by 
hundreds  of  incandescent 
lamps,  and  the  flood  of 
light  from  these  added  - 
greatly  to  the  general  ef- 
fect. Some  idea  of  the 
appearance  of  State  street, 
in   the   dry-goods   district, 

between  Madison  street  and  the  Union  loop  at  Lake 
street,  may  be  gained  from  the  picture  on  this  page. 
The  street  at  this  point  particularly  was  thronged 
with  busy  purchasers  late  into  the  night,  and  pre- 
sented almost  as  lively  a  picture  as  the  same  thorough- 
fare during  the  day. 

There  were,  of  course,  many  attractive  displays 
in  which  electric-lighting  effects  played  a  conspicuous 
part,  and  a  few  of  the  most  noteworthy  are  repro- 
duced in  the  illustrations  on  page  366.  Two  of  them 
were  selected  from  the  dry-goods  district  and  two 
from  the  clothing  houses.  They  were  the  most 
striking  features  of  the  decorations. 

Mandel  Brothers  claimed  the  distinction  of  having 
the  most  artistic  show-window  on  State  street,  and 
the  claim  was  allowed  by  general  consent.  The 
scene  depicted  was  a  representation  of  fairyland,  "in 


which  dolls  and  doves,  dainty  costumes  and  glitter- 
ing gems  contributed  to  a  beautiful  picture  under  the 
soft  light  diffused  by  incandescent  lamps,  half  hidden 
in  the  decorations.  Another  very  attractive  window 
in  which  electric  lighting  was  an  important  factor 
was  the  handkerchief  window  of  the  same  house. 
Hd-re,  too,  the  lamps  were  artistically  arranged  and 
the  effect  was  soft  and  beautiful. 

Among  the  clothing  stores  which  employ  electric 
lighting  very  liberally  in  attracting  attention  to  their 
goods,  the  most  conspicuous  were  those  illustrated 
in  ihe  pictures  on  page  366.  The  Griesheimer  show- 
windows  are  outlined  in  incandescent  lamps,  and  the 
huge  illuminated  sign  in  front  of  the  store,  in  which 
ihc  lights  are  turned  on  and  off  by  a  motor,  attracted 
its  share  of  attention.  Another  pretentious  exhibit 
^\as  that  of  Woolfs  clothing  store,  which  was  really 
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a  glare  of  light.  Here,  too,  the  windows  were  out- 
lined in  incandescent  lamps  and  in  the  center  of  each 
v.'as  an  immense  horseshoe  studded  with  incandescent 
lamps.  It  was  certainly  effective,  and  as  an  adver- 
tisement was  voted  all  that  was  desired. 

Other  parts  of  the  downtown  district  presented 
attractive  displays,  scarcely  less  pretentious  than 
those  in  the  district  just  mentioned.  It  was  appar- 
ent that  the  use  of  electric  lights  for  decorative  pur- 
poses and  sign  work  was  growing  more  popular  each 
year.  Another  unmistakeable  indication  of  the  same 
tendency  is  found  in  the  records  of  the  Chicago  Edison 
company,  which  furnishes  the  greater  amount  of 
current  consumed  in  the  city.  The  maximum  low- 
tension  output  in  kilowatts  for  Monday,  December 
20.  i8g^,  was  7,521  and  on  Monday,  December  19, 
1898,  8,861,  an  increase  in  189S  over  1S97  of  17.9  per 


cent.  The  total  low-tension  output  in  kilowatt-hours 
for  five  business  days  of  the  holiday  week  of  De- 
cember 20lh  to  24th  inclusive  last  year  was  314,599, 
while  that  for  December  19th,  20th,  22d,  23d  and  24th 
this  year  was  387.958.  showing  an  increase  of  23.3 
])er  cent.  The  maximum  amperes  of  the  low-tension 
system  in  that  period  was  reached  on  Monday,  De- 
cember 20.  1897,  and  was  52,390.  while  this  year's 
was  noted  on  Monday,  December  19th,  when  62,525 
was  recorded.  The  increase  of  189S  over  1897  was 
19.3  per  cent.     

National  Exposition    at    Philadelphia  in 
1899. 

[Special  correspoDdence  of  the  Western  Electrician. j 

Washington,  D.  C,  December  23. — Among  the 
many  striking  features  in  recent  American  develop- 
ment, none  is  perhaps 
more  universally  remarked 
than  the  tendency  on  the 
part  of  electrical  manu- 
facturers to  seek  in  for- 
eign countries  new  markets 
for  the  sale  of  their  goods. 
This  export  movement 
has  been  so  systematic  as 
to  point  to  something  more 
than  temporary  need  or 
passing  opportunity.  Ex- 
perience has  shown  that 
American  electrical  goods 
meet  with  favor  among 
foreign  buyers.  They 
compete  with  European 
goods,  not  only  in  fields 
common  to  both,  such  as 
South  America,  Africa, 
Australia,  but  in  Europe 
and  England  itself,  at  the 
very  doors  of  the  factories 
of  their  competitors. 

The  march  of  American 
export  trade  to  the  posi- 
tion  which   it   can   rightly 
claim  in  the  world's  com- 
merce  has   been   hindered 
and  delayed  by  two  causes ; 
first,    lack   of   information 
on  the  part  of  American 
manufacturers    as    to    the 
specific     requirements     of 
the  markets  they  wish  to 
enter    and    control ;     and, 
second,    lack   of    informa- 
tion on  the  part  of  foreign 
buyers    respecting  the  su- 
periority      of       American 
productions,     due    to    the 
absence  of  any  systematic 
attempt  to  enlighten  them. 
It    is    desirable    to    en- 
courage   the   extension   of 
American    industries,    the 
increase  of  exports,  reach- 
ing   and    developing    new 
markets,  especially  at  this 
time  of  strenuous  effort  on 
the  part  of  American  man- 
ufacturers    to     build     up 
markets  for  their  products 
in   foreign   countries ;   and 
the  generally  favorable  re- 
ception    given    to     such 
American      manufactures. 
especially  electrical  goods, 
as  have  been  sent  abroad, 
indicates  a  relative  excel- 
lence which  assures  them 
of  a  much   wider  demand 
if  the  conditions   of   such 
demand  shall  be  generally 
studied  and  realized  in  the 
United  States. 
To  carry  out  this   idea   Congress   has  authorized 
the  holding  of  a  National   Exposition  of  American 
Products    and    Manufactures,    especially    suited    for 
export,   at   Philadelphia,   Pa.,    in  the  year   1899.     It 
lias  also  appropriated  the  sum  of  $50,000  for  enabling 
the  collection  in  foreign  markets  of  samples  of  mer- 
chandise in  favor  and  demand  therein,  and  illustrat- 
ing the  manner  in  which  merchandise  for  such  mar- 
kets should  be  prepared  and  packed,  together  with 
necessary    data    for    the    instruction    and    benefit    of 
American    manufacturers,    and    thereby    laying   the 
foundation  of  a  great  system  of  national  commercial 
education. 

The  desirability  of  encouraging  American  indus- 
tries may  be  regarded  as  self-evident,  and  it  is  be- 
lieved that  opportunities  therefore  now  exist  and  for 
years  have  existed  and  may  be  secured  by  a  dissem- 
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ination  throughout  the  United  States  of  valuable 
information  touching  the  conditions  thereof.  The 
necessity  of  an  available  center  of  information  has 
long  been  recognized  by  leading  producers  and  ex- 
porters, and  many  efforts  have  been  made  to  establish 
the  same,  but,  not  being  properly  organized  or  en- 
couraged, proved  ephemeral  until  recently. 

The  objects  of  the  proposed  exposition  are  to 
show  to  foreign  buyers  the  goods  American  manu- 
facturers offer  for  export,  and  to  establish  their  su- 
periority; to  show  to  American  manufacturers  the 
character  of  the  goods  ihey  must  compete  with  in  the 
open  markets  of  the  world ;  to  show  how  American 
goods  should  be  packed,  labeled  and  put  up  for  ex- 
port trade;  to  bring  the  manufacturers  of  the  United 
States  in  direct  personal  contact  with  the  principal 
buyers,  merchants  and  bankers  of  foreign  countries. 

The  exhibit  of  American  manufacturers  will  con- 
stitute the  most  extensive  feature  of  the  enterprise. 
This  department  will  include  numerous  sections, 
classified  according  to  products  exhibited.  There  will 
be  an  electrical  section;   a  machinery  section,   sup- 


trade.  It  will  be  the  first  of  its  kind  ever  held  in  the 
United  States,  and  in  its  scope  it  will  be  thoroughly 
national.  It  will  be  unique  in  that  its  exhibits  will 
be  designed  to  represent  the  best  and  most  suitable 
products  of  the  best  American  factories.     A.  F.  T. 


Performance    of     Electrical    Apparatus 

on  Ship-board  During  the  Late 

War  With  Spain.^ 

By  F.  W.  Roller. 

In  addressing  the  society  this  evening,  let  me  pref- 
ace my  remarks  with  the  statement  that  much  of 
what  I  shall  have  to  say  is  based  on  hearsay  evidence, 
as  is  necessarily  the  case,  but  that  the  opinions  of  the 
numerous  other  officers  with  whom  I  have  spoken 
on  the  subject  seemed  to  agree  so  well  that  I  believe 
you  may  take  the  conclusions  as  generally  correct. 

In  the  first  place  we  will  divide  the  electrical  ap- 
pliances that  we  had  into  two  different  classes  and 
compare  them. 


parison  to  the  other  two  sides,  that  unless  the  glasses 
are  very  carefully  trained  and  the  whole  apparatus 
in  perfect  adjustment,  a  very  considerable  error  will 
arise.  It  is  easy  to  see  how  large  this  error  may 
be  when  we  know  that  the  glasses  could  only  in  the 
most  advantageous  cases  be  placed  as  far  as  300 
feet  part,  and  that  the  minimum  distance  from  the 
target  w  hen  it  is  likely  they  will  commence  to  be 
used  is  3,000  yards ;  the  altitude  is  here  30  times 
the  base.  In  addition  to  this,  I  understand  that  the 
device  in  several  cases  proved  to  be  unable  to  with- 
stand the  concussion  of  the  heavy  gun  fire.  Under 
the  circumstances,  it  is  natural  that  their  use  should 
have  been  largely  abandoned  and,  instead,  the  sec- 
ondary battery  used.  With  the  great  rapidity  of 
fire  of  this,  it  was  easy  to  take  a  large  rapid-fire  gun, 
load  with  common  shell,  estimate  the  distance  by 
eye,  run  up  the  sights  for  that  and  fire.  If  a  hit 
was  made,  that  was  the  range;  if  not,  the  shell  would 
be  seen  as  it  struck  the  water,  the  sights  readjusted 
accordingly,  and,  the  gun  having  been  reloaded  in 
the    meantime,    another   shot   taken.     It   was   rarely 
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plied  with  necessary  power,  in  which  the  best  types 
of  American  inventive  genius  will  be  displayed;  a 
section  devoted  to  transportation,  of  particular  im- 
portance now  that  surface  railways  of  every  kind 
are  being  so  extensively  constructed  in  new  countries. 

Another  department  of  the  exposition  will  show  in 
detail  how  American  goods  must  be  packed,  labeled 
and  shipped  in  order  to  meet  the  requirements  of 
foreign  trade.  The  value  of  this  department  can 
hardly  be  overestimated.  In  some  countries,  for  in- 
stance, forms  of  packing  that  are  usual  with  us  entail 
heavy  losses  on  foreign  merchants  through  increased 
import  duties.  In  other  cases  custom-house  regula- 
tions require  packages  to  be  marked  on  the  sides,  with 
stencil,  or  in  other  ways  not  usual  in  the  United 
States.  Ignorance  of  these  requirements  has  more 
than  once  led  to  serious  losses,  and  even  bad  feeling 
between  the  American  manufacturer,  who  does  not 
realize  the  necessity  of  departing  from  home  methods, 
and  the  foreign  merchant,  who  thinks  that  he  is 
being  willfully  injured.  This  department  will  aim 
to  include  all  necessary  specimens,  models  and  ex- 
hibits to  obviate  in  the  future  all  diiificulties  of  this 
character. 

The  exposition  will  open  May  10,  1899,  and  con- 
tinue for  a  period  of  five  months.  Its  primary  object 
will  be  to   foster   and   encourage   American   export 
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The  first  of  these  will  include  the  indicating  ap- 
paratus, such  as  the  engine  room  and  other  telegraphs, 
speed  and  direction  indicators,  helm-angle  indicators 
and  the  range  finder.  All  of  these  instruments  are 
of  the  galvanometer  type,  there  being  a  galvanometer 
at  the  receiving  end  with  its  scale  divided  in  yards, 
range,  degrees,  revolutions  or  arbitrary  orders  in- 
stead of  volts  or  amperes,  and  actuated  by  differences 
of  potential  produced  at  their  terminals  from  the 
sending  end.  They  are  in  consequence  delicate  in 
coiistruction  and  easily  get  out  of  adjustment,  but 
they  have  the  advantage  of  flexibility  and  possibil- 
ity of  the  use  of  a  large  number  of  receiving  stations, 
as  well  as  the  minor  one  of  requiring  inappreciable 
amounts  of  energy. 

In  general,  it  may  be  said  that  their  performance 
was  not  satisfactory.  In  som.e  cases,  say  that  of  the 
lange  finder,  the  trouble  cannot  be  attributed  en- 
tirely to  electrical  reasons.  In  this  instrument,  where 
we  in  reality  measure  the  altitude  of  a  triangle  from 
the  known  base  line  (the  distance  between  the  two 
telescopes)  and  the  angles  adjacent  thereto  (those 
made  by  the  telescopes  with  the  base  line  when  bear- 
wg  on  the  target),  the  base  is  so  very  short  in  com- 
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necessary  to  make  more  than  two  or  three  trials  of 
this  kind  before  the  range  was  had  to  a  nicety,  and 
then  the  main  battery  could  be  opened  up.  But  let 
us  return  to  our  subject  of  the  instruments. 

They  had  another  feature  that  contributed  to  their 
lack  of  success,  which  was  the  difficulty  of  locating 
any  derangement  that  might  arise.  The  men  were 
used  only  ta  mechanical  devices,  and  a  fault  that 
could  neither  be  seen  nor  detected  by  the  ear  seemed 
to  them  most  mysterious,  outside  of  the  fact  that  the 
testing,  even  when  understood,  was  none  too  simple, 
and  was  rendered  still  more  difficult  by  the  surround- 
ing conditions.  As  a  consequence,  a  few  troubles 
made  them  disgusted  and  the  instruments  got  the 
reputation  of  being  far  worse  than  they  were. 

There  is  one  other  class  of  electric  device  that  can 
be  said  to  fall  in  this  first  class,  in  that  it  employs 
currents  of  small  strength.  This  is  the  electric  fir- 
ing arrangement  that  was  used  on  some  of  the  rapid- 
fire  guns.  But  few  of  the  ships  were  fitted  with 
this ;  the  Nashville  was  one.  and  although  we  had 
on  the  whole  the  most  satisfactorj"-  results  from  it, 
two  or  three  of  the  others  had,  I  understand,  some 
trouble  from  miss-fires. 

This,  however,  was  undoubtedly  due  to  the  low 
battery  power  furnished  to  set  off  the  primers,  there 
being   a   litttle   case    holding  three    small-sized    dry 
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cells  secured  to  the  gun  mounts  which  were  supposed 
tc  give  all  that  was  required.  They  did,  as  a  rule, 
but  dry  batteries  are  not  always  reliable,  anyway, 
and  standing  exposed  in  a  metal  case  to  the  intense 
rays  of  the  sun  day  in  and  day  out  did  not  tend  to 
help  matters  any.  A  more  powerful  type  of  cell 
would  undoubtedly  make  them  certain  in  their  action, 
and  as  the  breech  plugs  fitted  for  electric  firing  are 
far  more  simple  mechanically  than  the  other  types, 
there  is  little  doubt  but  that  they  will  be  permanently 
retained. 

Leaving  now  our  first  general  class,  we  come  to 
class  number  two.  This  includes  all  appliances  re- 
quiring considerable  amounts  of  current  for  their  op- 
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cration,    and    takes   in    the  incandescent   lamps,   the 
searchlights  and  the  motors. 

it  may  appear  strange  that  special  stress  should 
be  laid  here  to  the  incandescent  lamp,  as  its  advan- 
tages seem  obvious;  but  it  is  of  extreme  value  in 
many  ways  that  ar.e  not  so  apparent  at  first  glance. 
If  we  take  the  easy  control  of  all  the  lights  Irom  a 
central  point,  lor  instance,  here,  alone,  is  a  point  of 
the  greatest  miportance.  On  a  regular  man-of-war 
all  the  lights  that  are  out  of  sight,  and  those  neces- 
sary for  the  operation  of  the  guns  at  night,  which 
are  fitted  with  shields  to  obscure  them,  are  grouped 
on  a  common  "battle  circuit,"  so  that  under  war 
conditions  all  of  the  other  circuit  switches  may  be 
opened  at  sundown  with  the  perfect  a'ssurance  that 
after  that  there  will  be  no  glimmer  of  light  to  betray 
the  vessel's  position.  On  the  auxiliary  vessels  that 
we  had  there  was  no  such  provision,  with  the  con- 
sequence that,  in  spite  of  the  vigilance  of  the  officers, 
they  were  bound  to  be  found  sooner  or  later  with  an 
unauthorized  light  going  somewhere. 

It  was  easy  then  to  see  them  at  quite  a  distance, 
and  an  enemy's  ship  would  have  had  a  great  ad- 
vantage over  them,  whether  she  was  chasing  or  try- 
ing to  slip  by.  Another  place  where  the  electric  light 
was  practically  indispensable  was  for  the  night-signal 
^vorl^:. 

The  regular  ships  were,  of  course,  fi.tted  with  our 
standard  "Ardois"  sets,  which  consist  of  a  string 
of  five  lanterns,  each  half  clear  glass  and  half  red,  in- 
side of  each  of  which  were  two  lamps,  either  of  wlaich 
could  be  lit  independently,  and,  by  means  of  a  key- 
board, the  different  combinations  that  formed  the 
signals  made.  These  were  always  ready,  and  it  was 
but  a  second's  work  to  flas'h  the  private  signal  at  any 
craft  that  was  deemed  suspicious  before  betraying 
your  own  position  too  ni.arkedly  by  turning  on  the 
searchlight  or  going  further  and  opening  fire.  The 
other  ships  had  to  have  a  number  of  ordinary  lan- 
terns ready  lit  concealed  from  observation,  which 
they  would  bend  on  a  pair  of  signal  halliards  and 
hoist  when  they  had  a  communication  to  make, 
an  operation  requiring  considerable  time.  That 
this  time  element  was  important,  is  illustrated  by 
an  incident  which  came  under  my  observation  while 
on  the  Havana  blockade  in  the  early  part  of  the  war. 
There  the  captain  of  one  of  our  auxiliary  vessels 
fired  on  another  one  of  them  one  night,  fortunately 
discovering  his  error  before  any  harm  was  done. 
He  explained  his  action  the  next  morning  by  stating 
that  he  only  saw  the  other  craft  when  she  was  very 
close  to  him  and  thought  that  she  was  trying  to  get 
in;  that  was  "no  time  for  signals,  where  he  had  all 
that  lantern  business  to  go  through;"  so  he  fired 
first  and  asked  questions  afterward. 

We  now  come  to  the  second  device  in  our  class  two, 
the  searchlight.  The  value  of  this  was  proven  be- 
yond all  possibility  of  doubt  in  this  war;  not  only 
was  it  valuable,  but  I  think  we  can  go  much  further 
and  say  that  if  it  had  not  been  for  it  there  is  a  strong 
probability  that  the  war  would  not  even  yet  be  over. 

We  learned  afterward  that,  at  Santiago,  leaving 
aside  the  practical  certainty  of  night  attacks  from 
the  harbor  of  the  enemy's  torpedo  boats,  which  would 
liave  stood  an  excellent  chance  of  success,  Cervera 
had  fully  determined  to  make  a  night  dash  to  escape. 
This  was  rendered  an  impossibility  by  the  search- 
light beams  that  were  kept  on  the  harbor  entrance 
the  night  through,  which  made  the  place  as  light  as 
day  for  the  ships  that  were  behind  the  lights  and 
simply  dazzled  the  eyes  of  any  attempting  to  get  out, 
rendering  the  navigation  of  the  tortuous  channel  ex- 
ceedingly hazardous  and  making  shooting  practically 
impossible  for  them.  In  consequence  he  found  it  on 
the  whole  better  to  make  his  trial  in  daylight,  with 
the  well-known  result.  If  a  night  run  had  been 
feasible,  owing  to  the  lack  of  the  searchlight,  there 
is  a  strong  probability  that  the  majority  at  least  of 
the  Spanish  ships  would  have  gotten  away  clear,  and 
if  they  had  succeeded  in  making  Havana,  their  dis- 
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lodgement  and  the  capture  of  the  town  would  have 
been  a  problem  of  a  far  different  and  more  difiicult 
nature.  An  illustration  of  the  power  of  the  search- 
light may  be  of  interest.  Of  course,  for  the  purpose 
of  "picking  up"  an  object  they  arc  of  little  use  be- 
yond a  distance  of  two  or  perhaps  three  miles,  but 
the  light  is  visible  at  far  greater  ranges. 

I  have  more  than  once,  when  off  Havana,  seen  on 
the  clouds  the  rcllection  of  the  searchlight  that  was 
mounted  on  the  fort  at  Key  West,  a  distance  of  over 
80  miles,  and  have  been  able  to  follow  the  course  of 
the  beam  as  it  swung  from  side  to  side. 

Anticipating  a  query  to  that  effect,  I  will  say  that 
I  do  not  know  of  any  attempt  made  to  communicate 
with  our  vessels  by  this  means. 

The  last  of  the  power-consuming  class,  the  motors, 
I  have  concluded  not  to  enlarge  on,  as  you  are  prob- 
ably all  familiar  from  reading  the  papers  with  their 
performance.  The  motors  for  ammunition  hoists, 
turret  training,  ventilating-fan  driving  and,  in  some 
cases,  steering  gear,  gave  results  so  far  more  satis- 
fact9ry  than  any  other  method  of  control  and  opera- 
tion that  their  continued  use  is  firmly  established. 
The  few  failures  that  occurred  were  far  less  in  num- 
ber than  those  of  their  steam-driven  equivalents,  and 
were  even  then  in  most  cases  traceable  more  to  the 
lack  of  familiarity  of  the  men  with  their  apparatus 
than  to  any  inherent  defects  of  the  system. 

As  a  result  of  the  foregoing,  I  think  we  may  fairly 
conclude  that,  in  general,  the  devices  that  are  in- 
cluded in  class  number  one  are,  as  at  present  in- 
stalled, of  questionable  utility,  but  that  class  two  was 
an  unqualified  success  and  a  monument  to  the  engi- 
neering ability  of  our  electrical  profession. 


New  Suspension  Bridge  at  Niagara. 

By  Orrin  E.  Dunlap. 

The  Lewiston  Connecting  Bridge  company  and 
the  Queenston  Heights  Bridge  company  are  about 
to  erect  a  new  suspension  bridge  across  the  Niagara 
River,  near  Lewiston,  N.  Y.  It  will  occupy  the  site 
of  a  suspension  bridge  built  in   1850-51,   and  which 
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FIG.  2.      NEW   SUSPENSION    BRIDGE   AT   NIAGARA. 

was  in  use  until  the  early  part  of  1864,  when  it  was 
wrecked  by  a  windstorm.  A  view  of  the  point  where 
the  bridge  is  to  be  built  is  sliown  in  Fig.  i.  The 
years  of  its  existence  had  proved  it  to  be  an  uii- 
protitable  investment,  and  so  tiie  companies  owning 
it  did  not  rebuild  the  structure.  The  cables  and  a 
small  part  of  the  deck  swung  over  the  river  for  yearSj 
and  were  cut  down  last  fall  to  make  way  for  the 
new  bridge. 

The  new  bridge  is  to  have  a  cable  span  of  1,040 
feet  from  tower  to  tower,  while  the  span  of  the 
stiffening  truss  will  be  800  feet.  From  center  to 
center  of  trusses  the  width  will  be  28  feet,  and  the 
roadway  will  have  a  clear  width  of  :;5  feet.  The 
Hoor  will  be  of  two-inch  oak  plank,  laid  crosswise, 
and  through  the  center  a  single  track  will  be  laid 
for  trolley  cars.  On  each  side  of  the  track  there 
will  be  ample  room  for  teams  to  pass  abreast.  There 
w\\\  be  no  special  walks  provided  for  pedestrians, 
as  the  point  at  which  the  bridge  is  located  is  not 
likely  to  attract  pedestrians,  the  anticipation  of  the 
promoters  being  that  the  greater  part  of  the  travel 
across  it  will  be  by  trolley  cars  or  in  carriages.  The 
stiffening  truss  will  extend  about  four  feet  above  the 
floor  line,  and  the  railings  will  be  of  light  strips  of 
iron  flats  reinforced  with  oak  half  rounds. 

The  cables  will  be  four  in  number,  each  composed 
of  14  214-inch  galvanized  cast-steel  wire  ropes. 
These  wire  ropes  will  be  obtained  from  the  cables  of 
the  old  upper  suspension  bridge  at  Niagara  Falls, 
which  was  recently  taken  down  and  replaced  by  a 
new  all-metal  arch.  The  span  of  the  old  suspension 
bridge  was  much  longer  than  that  of  the  bridge  now 
to  be  built  at  Lewiston,  and  the  anchorages  were 
situated  some  distance  back  from  the  towers,  making 
the  length  of  cables  much  longer  than  will  be  re- 
quired for  the  new  bridge.  This  will  allow  cutting 
the  ropes  of  the  old  cables  in  half,  and  thus  using 
them.  But  in  this  form  they  are  not  sufficiently 
long  to  fill  out  the  entire  cable  span,  and  so  about 
7S  feet  at  each  end  of  the  cable  span  is  to  be  made 
up  of  eye-bars. 

The  cables  will  be  anchored  in  solid  rock,  about 
150  feet  back  from  the  edge  of  the  bluff,  the  shafts 
to  be  filled  with  concrete.  The  clear  height  of  the 
bridge  above  high-water  mark  will  be  65  feet,  and 
the  suspended  span  is  to  be  connected  to  the  banks 
by  approach  spans,  the  one  on  the  New  York  side 
to  be  34  feet  six  inches  long,  and  the  one  on  the 
Canadian  side  to  be  ig  feet  six  inches  long. 
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In  all  there  will  be  four  towers,  two  on  each  side 
of  the  river.  In  the  construction  of  these  lowers  the 
greater  part  of  the  stone  of  the  old  towers  was  used 
in  the  bases,  while  the  new  stone  for  the  towers  on 
the  New  York  side  came  from  the  Buflfalo  quarries, 
and  the  stone  for  the  towers  on  the  Canadian  side 
from  the  Queenston,  Ont.,  quarries.  The  towers  on 
the  New  York  side  (shown  in  Fig.  2;  arc  situated 
28  feel  back  from  the  blulT.  Their  height  is  26  feet, 
and  their  bases  arc  13  feet  square.  The  Canadian 
towers  have  a  height  of  18  feet,  bases  12  feet  square, 
and  are  located  15  feet  back  from  the  bluff,  the 
ledge  on  the  Canadian  side  being  more  solid  than 
that  on  the  New  York  side.  The  inscription  stones 
01  the  old  towers,  on  both  the  Canadian  side  and 
the  New  York  side,  have  been  preserved  and  will 
have  place  in  the  new  towers. 

The  capacity  of  the  bridge  is  to  be  such  that  it 
will  take  care  of  the  heaviest  trolley-car  travel  likely 
to  develop  in  the  Niagara  locality,  together  with  a 
uniformly  distributed  load  of  40  pounds  to  the  square 
foot,  over  the  entire  structure.  The  weight  of  the 
n-.ctal  to  be  used  will  be  about  800  Ions,  and  the 
cables  will   weigh  200  tons. 

At  each  end  of  the  site  of  the  bridge  it  has  been 
found  necessary  to  construct  long  approaches  in 
order  that  the  trolley  cars  may  reach  the  deck  of 
the  proposed  bridge.  Both  of  the  approaches  ex- 
tend to  the  north  of  the  bridge,  the  one  on  the  New 
York  side  being  800  feet  long  and  the  one  on  the 
Canadian  side  having  a  length  of  about  1,000  feet. 
The  width  of  the  approaches  is  about  25  feet,  and 
on  them  double  tracks  will  be  laid.  Face  walls, 
which  are  practically  abutment  walls,  have  been 
constructed  to  each  approach.  The  approach  wall 
on  the  New  York  side  is  shown  in  Fig.  3.  It  is 
about  19  feet  high  at  its  highest  point  and  tapers  at 
a  one  per  cent,  grade  for  600  feet  and  for  200  feet 
at  a  two  per  cent,  grade,  until  it  reaches  the  level  of 
the  tracks  of  the  Niagara  Falls  and  Lewiston  rail- 
road. The  high  part  of  the  wall  is  laid  in  cement, 
and  the  other  parts  are  dry.  On  the  completion  of 
the  bridge  a  face  wall  will  be  built  to  the  east  of_the 
New  York  approach.  These  face  walls  prevent  the 
native  shale  disintegrating  under  the  weather,  and 
over  them  a  growth  of  vines  will  be  encouraged. 
The  expectation  is  that  the  Niagara  Falls  and  Lewis- 
ton  railroad  tracks  will  be  connected  with  the  bridge 
on  the  New  York  side,  and  the  tracks  of  the  Niagara 
F'alls  Park  and  River  railway  with  the  Canadian 
end,  thus  leaving  but  a  final  link  to  be  made  to  con- 
nect the  street-railway  tracks  of  Niagara  Falls  with 
the  upper  steel  arch  in  order  that  a  belt-line  electric 
car  service  may  be  operated  about  the  Niagara  gorge. 

The  contract  for  the  sub-structure  was  awarded 
to  James  Stewart  &  Co.,  and  the  contract  for  the 
superstructure  to  the  New  Jersey  Steel  and  Iron 
company.  The  erecting  force  has  arrived  on  the 
ground,  and  connection  between  the  cliffs  will  soon 
be  made.  All  the  cable  reels  are  on  the  New  York 
side,  and  it  is  on  that  side  that  the  iron  will  be  de- 
livered by  the  New  York  Central  railroad.  The 
erection  of  the  superstructure  will  begin  at  the  New 
York  end.  The  consulting  engineer  is  Mr.  L.  L. 
Buck,  and  the  enigneer  is  Mr.  R.  S.  Buck. 

In  the  work  so  far  accomplished  an  interesting 
fact  noted  by  Engineer  Buck  is  that  the  old  cables 
and  anchorages  were  found  in  a  remarkable  state 
of  preservation,  and  especially  those  portions  which, 
for  all  of  35  years,  were  buried  in  mud. 

The  officers  of  the  Lewiston  Connecting  Bridge 
company  are  President  William  B.  Rankine  of  New 


FIG.    3.       NEW    SUSPENSION    BRIDGE    AT    NIAGARA. 

York;  vice-president,  J,  T.  Mott  of  Oswego;  secre- 
tary-treasurer, J.  M.  Bostwick  of  Buffalo. 

The  Queenston  Heights  Bridge  company  officers 
are  President  Thomas  G.  Blackstock  of  Toronto, 
Ont. ;  vice-president,  C.  H.  Smyth  of  Clinton,  N.  Y. ; 
secretary-treasurer,  J.  M.  Bostwick  of  Buffalo. 


Atmospheric  Electricity. 

The  month  of  September  was  unusally  prolific  in 
thunderstorms  in  this  country,  according  to  the  offi- 
cial reports  of  the  Weather  Bureau.  In  that  month 
2.696  reports  of  thunderstorms  were  received,  as 
against  1,732  in  1S97,  and  4,853  during  the  preceding 
month.  The  dates  on  which  the  number  of  reports 
of  thunderstorms  for  the  whole  country  were  most 
numerous  were:  4th,  32S;  5th,  210;  6th,  208;  2d, 
^9:i  '•  7'h,  163.  Reports  were  most  numerous  from 
Ohio,  243;  Illinois,  215;  New  York,  169;  Missouri, 
I. sa- 
in Canada  thunderstorms  were  reported  at  Grand 
Manan,  Bermuda,  Yarmouth,  Charlottetown,  Father 
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Point,  Quebec,  Montreal,  Toronto,  White  River, 
Kingston,  Port  Stanley.  Saugeen,  Perry  Sound.  Port 
Arthur,  Winnipeg,  Banff,  Minnedosa,  Qu'Appelle  and 
Swift  Current. 


Northwestern   Elevated   Electric   Rail- 
way, Chicago. 

Again  the  announcement  is  made  that  the  North- 
western Elevated  Electric  Railway  company  has  se- 
cured the  necessary  financial  support  to  enable  it 
to  complete  the  construction  of  its  system.  Negotia- 
tions for  a  $4,500,000  loan  were  concluded  last  Satur- 
day, thus  making  possible  the  completion  of  the  road, 
which  was  abruptly  abandoned  in  October,  1896, 
owing  to  lack  of  funds.     Orders  for  ties  and  struc- 


NORTHWESTEBN      ELEVATED     ELECTRIC    RAILWAY,     CHI- 
CAGO.  ROUTE   OF    LINE. 

lural  iron  were  given  several  weeks  ago  when  the 
loan  was  assured,  and  as  soon  as  these  begin  to  arrive, 
it  is  announced,  the  work  of  building  will  be  vigor- 
ously pushed.  Meanwhile  an  army  of  foundation  dig- 
gers will  take  immediate  possession  of  the  right-of- 
way,  and  by  October  i,  1899,  the  entire  line  of  six 
miles,  beginning  at  the  Wilson  avenue  terminus  in 
the  south  end  of  Edge  water,  will  be  in  (.)peration. 
Passengers  will  be  landed  at  the  loop.  Fifth  avenue 
and  Lake  street,  17  minutes  after  leaving  Wilson 
avenue. 

From  the  northern  terminus  in  Wilson  avenue, 
west  of  Evanston  avenue,  the  new  road's  route  ex- 
tends southeast  in  Dayton  street,  thence  east  to  a 
point  200  feet  east  of  Halsted  street,-  south  across 
North  avenue  in  the  rear  of  North  avenue  lots,  east 
to  Market  street,  turning  into  the  Alexian  Brothers' 
old  hospital  grounds,  south  along  the  line  of  Mar- 
ket street  to  Institute  place,  southeast  to  Chicago 
avenue  and  Franklin  street,  thence  from  Chicago 
a\enue  in  Franklin  street  south  to  Michigan  street, 
ea^t  in  Michigan  street  to  Wells  street,  thence  south 
to  Lake  street  and  the  Union  Loop.  Until  the  line 
strikes  Chicago  avenue  no  public  property  is  tra- 
versed. Such  portions  of  the  right-of-way  as  have 
not  been  acquired  by  condemnation  proceedings  were 
obtained  by  purchase,  including  the  Macalister  tract 
of  400  acres,   recently  bought  by  Mr.   Yerkes. 

An  electric  system,  similar  to  that  now  employed  on 
the  Lake  Street  and  Metropolitan  lines  will  be  in- 
stalled by  the  Northwestern  elevated.  The  power 
house  will  be  erected  in  Fullerton  avenue. 

The  greatest  novelty  introduced  by  the  system  will 
include  the  four-track  line  to  be  maintained  north 
of  Chicago  avenue  for  a  stretch  of  5.52  miles.  This 
will  enable  the  running  of  "express"  trains  in  addi- 
tion to  an  intermediate  service.  The  plans  also  con- 
template the  possibility  of  sending  outlying  cars  of 
surface  "feeder"  lines  up  an  incline  and  attaching 
them  to  the  regular  elevated  trains. 

The  company,  last  Saturday,  lodged  with  the  city 
a  certificate  of  deposit  for  $100,000,  guaranteeing 
completion  of  the  road  by  January  i,  1900. 

The  financial  end  of  the  enterprise  appears  to  have 
undergone  complete  reorganization.     The  old  board 


of  directors,  composed  largely  of  Charles  T.  Yerkes' 
personal  associates,  is  supplanted  mostly  by  men 
representing  the  interests  of  the  contributed  capital, 
including  the  following:  C.  Ledyard  Blair  and  W. 
W.  Miller,  New  York ;  E.  L.  Brewster,  Clarence 
Buckingham,  John  C.  Welling.  Bryan  Lathrop  and 
D.  H.  Louderback,  Chicago. 

Mr.  Louderback  is  retained  as  president  of  the 
company,  with  Mr.  Brewster  as  vice-president,  How- 
ard Abel  secretary  and  treasurer,  and  George  F. 
Jewett  auditor.  The  general  offices  will  be  at  444 
North  Clark  street,  which  is  headquarters  for  all 
the  Yerkes"  transit  companies. 

The  loan  of  $4,500,000  was  contributed  by  Blair 
&  Co.,  bankers.  New  York  ($2,500,000)  ;  Chicago 
stockholders  ($1,500,000),  Illinois  Trust  and  Savings 
Bank  ($500,000).  It  is  secured  by  notes  payable  on 
or  before  18  months  from  date,  at  the  company's 
option,  with  interest  at  five  per  cent.  Pledged  as 
collateral  with  the  Illinois  Trust  and  Savings  Bank, 
trustee,  are  $5,000,000  of  first-mortgage  five  per  cent, 
gold  bonds,  constituting  the  entire  authorized  issue, 
and  50,000  shares,  of  the  par  value  of  $100,  preferred 
stock,  and  50,000  shares  of  common,  at  $100  par, 
consuming  the  company's  capital  of  $10,000,000.  In 
the  financial  readjustment  the  bond  issue  was  de- 
creased from  $15,000,000  to  $5,000,000  and  $5,000,000 
clipped  from  the  capital  stock. 


Telegraphy    in    Weather    Forecasting. 

The  Li^nited  Slates  Weather  Bureau  has  extended 
its  service  materially  during  -the  year,  and  the  system 
now  includes  daily  reports  from  the  West  Indies, 
Central  and  South  America  and  the  Mexican  Gulf 
coast.  In  the  annual  report  of  the  chief  of  the 
Weather  Bureau,  Willis  L.  Moore  gave  the  following 
concise  account  of  the  government  work  in  this  branch 
of  the  service : 

"During  the  latter  part  of  the  fiscal  year  it  became 
apparent  that  the  methods  of  gathering  information 
of  the  approach  of  West  Indian  hurricanes,  which 
served  so  admirably  when  warnings  for  the  Gulf 
and  Atlantic  coasts  only  were  issued,  were  wholly 
inadequate  for  a  service  that  should  cover  the  waters 
of  the  West  Indies,  in  which  upward  of  200  naval  and 
transport  vessels  of  the  United  States  were  operat- 
ing. The  presence  of  this  large  fleet  in  the  hurricane 
region  made  it  imperative  that  precautionary  meas- 
ures, looking  to  its  safety  in  time  of  \severe  atmos- 
pheric disturbances,  be  adopted  at  once.  Accord- 
ingly, a  bill  was  drafted  and  submitted  to  Congress 
cm  June  16,  1S98,  authorizing  the  bureau  to  establish 
and  operate  observing  stations  throughont  the  West 
Indies  and  along  the  shores  of  the  Caribbean  Sea. 
The  prov^isions  of  the  measure  were  incorporated 
in   the  general   deficiency  bill,   which,   it   will   be   re- 


comity  and  the  voluntary  co-operation  of  private 
persons.  F'or  daily  reports  from  tiavana  acknowl- 
edgments are  due  to  Professor  Louis  G.  Carbonell. 
superintendent  naval  service  of  the  Antilles;  from 
Nassau,  to  His  Excellency  Sir  Ambrose  Shea,  gov- 
ernor of  the  Bahamas;  from  Vera  Cruz,  Tampico 
and  Coatzacoalcos,  to  the  Mexican  Telegraph  com- 
pany; from  Merida,  to  a  private  observer,  Senor 
Felix  Gomez  Mendicuti,  C.  E.  The  action  of  Pro- 
iei-sor  Carboneli  in  forwarding  daily  weather  reports 
from  Havana  during  the  period  of  hostilities  between 
Spain  and  the  United  States  is  exceptionally  grati- 
fying to  the  officials  of  the  bureau,  as  it  must  also 
be  to  scientists  the  world  over. 

"A  thorough  inspection  of  the  three  stations  of 
the  Mexican  Telegraph  company  was  recently  made 
by  an  official  of  the  Weather  Bureau.  As  a  result 
the  service  was  much  improved  and  the  system  of 
observation  brought  into  much  closer  harmony  with 
our  own. 

"Thus  it  will  be  seen  that  ample  provision  has  been 
made  to  extend  the  network  of  existing  stations  to 
I  he  southward  so  as  to  include  all  of  the  dangerous 
waters  of  the  West  Indies,  the  Caribbean  Sea  and 
the  Gulf  of  Mexico. 

"Although  the  protection  of  our  naval  forces  was 
the  primary  object  in  the  extension"  of  the  storm- 
warning  system  to  the  West  Indies,  other  consid- 
erations of  scarcely  less  importance  made  the  step 
a  wise  and  beneficent  one.  First  and  foremost  of 
these  was  the  very  material  strengthening  of  the 
slorm-warning  system  of  the  Gulf  and  South  Atlantic 
coasts  that  would  result  from  an  extension  of  ob- 
serving stations  to  the  northern  coast  of  South  Amer- 
ica ;  second,  the  improvement  in  the  existing  service 
that  would  follow  the  substitution  of  skilled  observ- 
ers for  special  agents  in  the  West  Indies,  and,  finally, 
ihe  need  of  an  efficient  storm-warning  service  for 
the  benefit  of  commercial  interests  tliroughout  the 
West  Indies  and  on  the  shores  of  the  Caribbean  Sea." 
Senor  Mariano  Barcena.  director  of  the  Central 
Meteorological  and  Magnetic  Observatory  of  Mex- 
ico, announces  that  steps  have  been  taken  to  thor- 
oughly equip  about  30  stations  in  the  Mexican  re- 
public with  meteorological  instruments  of  the  most 
approved  pattern,  and  to  establish  a  meteorological 
service  similar  to   the  American  bureau. 

Interest  in  these  undertakings  is  stimulated  by  the 
result  of  the  war,  which  has  brought  this  countrj' 
into  closer  relations  with  Cuba  and  Porto  Rico,  and 
made  the  commercial  interests  of  the  United  States 
in  the  West  Indies  of  so  much  greater  importance. 
The  Weather  Bureau  has  prepared  a  chart  showing 
the  location  of  the  submarine  cables  employed  in  this 
service,  the  points  connected  and  the  territory  cov- 
ered, which  is  here  reproduced  from  the  Monthly 
Weather  Review,  together  with  the  following  report 
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-MAP     SHOWING    LOCATION  OF    LINES    CONNECTING    POINTS    OF    OBSERVATION 
IN    THE    WEST    INDIES. 


membcred,  did  not  become  law  until  after  the  close 
of  the  fiscal  year  that  ended  June  30,    189S. 

"At  that  time,  however,  ararngements  had  been 
made  to  establish  stations  for  making  meteorological 
observations  and  displaying  hurricane  signals  at  the 
following  points :  Kingston,  Santiago  de  Cuba, 
Santo  Uomingo,  St.  Thomas.  Barbados.  Port  of 
Spain,  Curacoa,  and  Barranquilla.  At  the  places 
named  observations  will  be  made  twice  daily  and 
cabled  to  Kingston  and  the  Central  office  in  Wash- 
ington. It  is  expected  that  twice-daily  observations 
will  also  be  cabled  from  Martinique  through  the  co- 
operation of  the  French  meteorological  service  of 
that  island. 

"The  Weather  Bureau  will  receive,  when  the  West 
Indian  service  is  fully  established,  twice-daily  tele- 
graph reports,  not  only  from  the  stations  named, 
but  also  from  Havana.  Nassau,  Vera  Cruz.  Tampico. 
Coatzacoalcos    and    Merida.    through    international 


on  the  "Telegraph  Service  with  the  West  Indies,"  by 
J.  H.  Robinson,  the  chief  of  the  division: 

"Daily  telegraphic  weather  reports  from  the  West 
Indies.  Central  and  South  America,  and  the  Mexican 
Gulf  coast  arc  now  received  at  the  central  office  of 
the  Weather  Bureau,  i.  e.,  from  Nassau,  Havana. 
Santiago  de  Cuba,  Kingston,  Santo  Domingo,  San 
Juan.  St.  Thomas,  St.  Kitts,  Dominica.  Martinique. 
Barbados,  Trinidad.  Curacoa,  Colon.  Coatzacoalcos, 
Vera  Cruz.  Tampico,  and  from  Merida,  when  the 
conditions  are  threatening.  Daily  reports  are  also 
received  from  Bermuda.  For  details  as  to  routes  of 
submarine  cables  over  which  reports  are  transmitted, 
see  the  accompanying  map.  showing  points  at  which 
the   cables  connect   with  the   land   lines. 

"During  the  entire  duration  of  the  recent  war  with 
Spain  daily  weatlier  reports  were  regularly  received 
at  the  central  office  of  the  Weather  Bureau  from 
Flavana.     The  observations   were  taken   bv  the  ob- 
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servers  of  the  Spanish  Meteorological  Service  for  the 
Antilles,  and  were  telegraphed  by  their  operators  to 
Key  West,  where  they  were  rctclcgraphcd  to  Wash- 
ington. The  svibmarine  cable  from  Key  West  to 
Havana  remained  intact  during  the  entire  war,  as 
did  also  the  cable  from  Santiago  de  Cuba  to  Kings- 
ton, Jamaica.  As  the  Key  West-Havana  cable  had 
itf.  outlet  through  the  United  States,  it  was  not 
deemed  wise  to  disturb  it;  the  Santiago  de  Cuba-Ja- 
maica cable,  however,  was  grappled  for,  but  not 
cnught. 

"In  connection  with  this  article,  perhaps  it  would 
be  of  interest  to  know  that  the  Weather  Bureau  ob- 
servers of  the  sea  coast  in  many  instances  rendered 
efficient  service  to  their  country  by  reporting  passing 
vessels,  one  of  the  most  important  being  the  arrival 
of  the  Oregon  off  Jupiter,  Fia." 
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possibility  of  delay  on  long  stretches  of  road  at  a 
tiine. 

The  tcrra-cotta  ducts  are  pipferred  for  the  liigh- 
lension    current   cables.     In    laying    the    ducts,    the 


be  preserved   unbroken.     The  work  of  transforma- 
tion is  going  on   without  the  least  interruption  lo 
the  regular  cable  traffic. 
The  conductors  consist  of  iwo  lines  of  T-shaped 


Equipment  of  the  Broadway  Cable  Line 
with  Electricity. 

[From  the  Scientific  American.] 

In  recent  issues  of  the  Scientific  American  wc 
have  described  at  considerable  length  the  im- 
portant changes  which  are  being  made  in  the  great 
system  of  surface  roads  owned  and  operated  by 
the  Metropoliian  Street  Railway  company.  These 
changes  include  the  construction  of  four  important 
north  and  south  lines  of  railway  on  the  underground 
irollcy  system  on  Second,  Fourth,  Sixth  and  Eighth 
avenues,  with  connecting  croL^s  lines  at  Fifty-ninth 
and  Canal  streets,  the  changing  of  the  Broadway 
and  Lexington  avenue  lines  from  the  cable  to  the 
underground  trolley  system,  and  the  equipment  of 
a  crosstown  line  from  the  Hudson  to  the  East  River 
with  compressed  air  motors.  When  the  work  now 
in  hand  is  completed.  90  miles  out  of  the  total  of 
22SV2  miles  0"wned  by  the  company  will  be  me- 
chanically operated.  In  the  course  of  time  it  is 
intended  to  apply  electric  traction  to  the  whole 
system,  with  the  exception  of  some  crosstown  roads. 

The  electric  roads  are  entirely  new  construction, 
the  old  horse-car  tracks  having  been  removed  in 
toto  to  make  way  for  the  cast-ir^n  yokes  and  massive 
107-pound  rails,  which  are  the  standard  construction 
for  all  the  new  electric  roads.  On  the  Broadway 
road,  on  the  other  hand,  the  whole  of  the  original 
track  construction  is  available,  and  the  changes  are 
confined  to  laying  of  the  cable  ducts  and  bolting 
tlie  conductor  rails  to  the  lower  flanges  of  the  slot 
rails  within  the  conduit. 

The  ducts  are  laid  in  a  trench  which  is  excavated 
at  the  side  of  the  tracks  and  slightly  under  them. 
Two  kinds  of  duct  are  used,  one  consisting  of 
riveted  sheet-iron  pipe  about  four  inches  in  diam- 
eter, lined  internally  with  cement,  forming  the  top 
layer  of  20  pipes,  the  other  being  made  of  terra 
cotta  in  short  lengths  of  about  two  feet. 
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bottom  of  the  trench  is  leveh-;d  and  covered  with 
from  four  to  six  inches  of  concrete.  The  ducts 
are  then    arranged    symmetrically     in    layers    and 
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The  object  of  these  numerous  ducts  is  to  carry  cement   grout   is    run    in    between    ihem   to    fill    up 

independent  conductors  to  different  sections  of  the  ihe  voids  and  bind  the  whole  mass  together.     The 

road,  providing  current  in  case  of  accident  to  one  sides  and  top  are  also  concreted  in,  thus   insuring 

section  to  all  the  others,  reducing  to  a  minimum  the  that  the  continuity  01  the  several  lines  of  duct  shall 


rail,  weighing  21  pounds  to  the  yard,  which  are 
suspended  below  the  cable  slot  by  means  of  in- 
sulators attached  to  the  lower  flanges  of  the  slot 
rails.  The  insulator  consists  of  a  circular  cast- 
iron  cup,  provided  with  lugs  by  which  it  is  bolted 
to  the  slot  rails.  Within  this  cup  is  another  of 
porcelain,  which  is  held  firmly  within  the  cast-iron 
cup  by  cement.  The  porcelain  cup  holds  a  i^^-inch 
wrought-iron  shank  to  which  the  conductor  T-rail 
is  bolted. 

To  enable  the  conductor  rails  and  their  supports 
to  be  put  in  place,  two  handhole  boxes  are  being 
placed,  one  on  each  side  of  ihe  slot,  at  every  15 
feet  of  the  Broadway  track.  The  conductor  rails 
will  be  in  30-foot,  lengths,  so  that  it  will  be  possible 
to  slide  them  into  th^  conduit  at  the  handholes. 
They  will  be  supported  at  the  ends  and  at  the 
middle.  After  the  insulators  and  conductors  have 
been  passed  in  through  the  handholes  and  bolted 
Lip  and  the  wiring  to  the  cables  in  the  ducts  com- 
pleted, the  Broadway  road  v.'ill  be  ready  for  the 
electric  cars,  which  will  commence  running  early  in 
1899- 

The  present  Broadway  cars  can  be  utilized  by 
equipping  them  with  motors,  and  replacing  the 
present  grip  by  an  electric  plow.  It  is  probable, 
however,  that  new  and  larger  cars  of  the  type  at 
work  on  the  present  electric  roads  of  the  company 
will  be  supplied  for  this,  the  most  important  artery 
of  travel  in  New  York  city. 

In  the  underground  trolley  system,  as  now  being 
installed,  the  track  rails  play  no  part  in  the  electric 
circuit.  The  current  is  conveyed  to  and  from  the 
motor  by  means  of  the  plow,  one  side  of  the  plow 
receiving  the  current  from  the  feed  conductor  and 
the  other  side  delivering  it  to  the  return  con- 
ductor. The  shank  of  the  plow  consists  of  three 
steel  plates,  the  outer  plates  being  one-eighth  inch 
and  the  inner  plate  three-sixteenths  inch  in  thick- 
ness. The  conductors,  which  are  wrapped  cop- 
per ribbons,  are  carried  down  through  the  plow 
to  the  cffntact  shoes  or  wipers,  connection  being 
made  between  ihem  by  flexible  cables.  The  shoes 
are  of  cast-iron  and  measure  four  inches  by  one- 
half  inch.  They  are  kept  in  contact  with  the  con- 
ductor rails  by  means  of  side  steel  springs  which 
keep  the  shoes  eight  inches  apart  when  free  and 
six  inches  apart  when  they  are  in  contact  with  the 
conductor  rails.  It  has  been  found  that  a  pressure 
of  about  six  pounds  is  sufficient  to  insure  good 
electrical  contact  between  shoes  and  conductors; 

Under   the   slot  is   the   sheet-iron   drain   tube   and 

to  the  right  another  form  of  tcrra-cotta  ducts,  each 

section  having  four  tubes  about  six  feet  long.     By 

comparing  it  with   the   Broadway   road   it   will   be 

[^Cofiti?iuecC  on  page  374.] 


37° 


WESTERN  ELECTRICIAN. 

these  illuminations  is  growing  in  proportion  to  the 
increase  in  the  use  of  electricity  for  this  purpose. 
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One  feature  of  the  holiday  illumination  of  the 
great  retail  houses  in  Chicago  that  must  have  im- 
pressed the  critical  observer  was  the  failure  of 
many  concerns  to  make  any  attempt  whatever  at 
securing  artistic  effects.  Some  of  the  most  expen- 
sive displays  consisted  of  a  jumble  of  dry-goods, 
toys,  clothing  and  similar  articles,  all  costly  in  them- 
selves, but  arranged  without  any  taste  whatever,  and 
the  introduction  of  electric  light  without  the  slight- 
est consideration  of  the  effect  produced.  With  the 
same  material  and  profusion  of  light  experienced 
window  dressers  would  secure  much  more  attractive 
results.  The  contrast  between  windows  that  were 
arranged  with  care  and  those  where  no  definite  plan 
was  followed  and  no  attention  was  given  to  details 
was  so  striking  that  the  most  careless  observer  must 
have  noticed  it.  The  people  appreciated  the  differ- 
ence, as  was  plainly  indicated  by  the  throngs  which 
gathered  where  attention  had  been  bestowed  upon 
the  arrangement  of  the  display.     The  importance  of 


The  death  of  R.  T.  McDonald,  which  is  chronicled 
this  week,  removes  another  active  and  aggressive 
member  of  that  band  of  pioneers  who  recognized 
the  advantages  of  electricity  over  other  illuminants 
long  before  it  became  an  important  factor  in  the 
commercial  world.  Mr.  McDonald  was  tireless  in 
promoting  the  interests  of  the  enterprises  with 
which  he  was  identified,  and  he  was  resourceful,  too. 
His  career  was  eventful  and  his  success  was  gained 
almost  entirely  by  his  individual  efforts.  He 
wielded  a  powerful  influence  in  the  industrial,  finan- 
cial and  political  world  and  his  death,  coming  as  it 
did,  while  he  was  engrossed  in  commercial  transac- 
tions, was  indeed  a  tragic  ending  of  his  busy  life. 


So  many  objections  have  been  urged  against  the 
plan  of  the  Rapid  Transit  commission  of  New  York 
for  a  tunnel  railway  system,  that  it  was  thought  im- 
possible to^  raise  new  ones,  but  it  seems  the  com- 
missioners themselves  have  been  considering  a  new 
feature  that  will  doubtless  increase  the  opposition  to 
the  entire  scheme.  It  is  said  that  a  bill  has  been 
prepared  and  is  now  under  consideration  which  pro- 
vides for  the  establishment  'of  a  big  plant,  which 
will  enable  the  commission  to  sell  current  for  com- 
mercial purposes.  The  bill  may  be  presented  at  the 
opening  of  the  Legislature.  It  will  no  doubt  be 
opposed  by  existing  companies  engaged  in  selling 
electricity  for  lighting  and  power  purposes,  and  also 
by  the  Manhattan  and  Metropolitan  companies, 
which  are  contemplating  similar  plans. 


Statistics  are  presented  on  the  cost  of  operating 
street  railroads  in  New  York  and  Chicago  in  a 
paper  read  at  Stevens  Institute  by  Arthur  J.  Wood. 
While  the  electric  conduit  roads  are  operated  in  New 
York  at  a  cost  of  10.23  cents  a  car  rriUe,  in  Chicago 
the  cost  for  trolley  roads  is  13-051  ce-nts.  The  cable 
roads  in  New  York  cost  16.35  cents  a  car  mile  to 
run,  while  in  Chicago  the  cost  is  only  io-.7o6  cents. 
In  Connecticut  nineteen  trolley  roads,  each  of  which 
carries  more  than  a  million  passengers  a  year,  show 
an  average  working  cost  per  car  mile  of  13  83  cents. 
Mr.  Wood  contends  that  New  York  can  afford  to 
build  electric  conduit  roads,  but  for  other  cities  the 
cable  is  cheaper.  Mr.  Wood  is  just  about  10  years 
behind  the  times.  This  question  has  been  settled 
by  the  street-railway  men  of  the  country,  and  as  a 
result  of  the  experience  of  the  ablest  managers,  the 
cable  is  no  longer  considered  as  a  factor  in  the  prob- 
lem. The  men  who  are  now  operating  cable  lines 
would  gladly  discard  that  form  of  equipment,  but 
they  do  not  wish  to  put  in  a  conduit  system  if  they 
can  persuade  the  people  and  the  city  councils  to 
permit  the  use  of  the  overhead  trolley. 


The  year  is  closing  in  a  much  better  financial  con-  ■ 
dition  than  was  anticipated  a  short  time  ago.  al-  . 
though  it  may  not  fully  meet  the  expectations  of 
the  opening  months.  R.  G.  Dun  &  Co.  declare  that 
"it  is  a  year  beyond  parallel  and  goes  to  its  close 
with  the  biggest  volume  of  business  «ver  seen. 
Enormous  transactions  at  the  stock  exchange  make 
some  diflerence,  and  heavy  railroad  eariiings,  but 
when  all  the  transporting  and  speculative  interests 
3  re  eliminated  there  is  ^till  a  much  larger  business 
than  in  any  other,  month  of  any  year.  L^st  month 
the  exports  were  in  volume  greater  than  in  any 
previous  month  in  the  history  of  the  country,  but 
this  month  the  three  weeks*  report  shows  an  increase 
of  25  per  cent.,  against  9  per  cent,  in  imports,  which 
would  indicate  much  more  than  $70,000,000  excess 
of  exports  for  December.  The  manufacture  has 
been  much  expanded  by  increased  demand,  so  that 
prices  of  nearly  all  the  goods  quoted  in  our  report 
have  advanced  more  or  less.  The  story  of  the  iron 
manufacture  is  like  a  dream."  Bradstreet's  weekly 
review  says:  "Current  business  conditions  furnish 
some  sharp  contrasts  to  those  usually  looked  for  or 
reported  at  this  season  of  the  year.  It  is,  of  course. 
reasonable  to  look  for  exceptional  activity  in  holiday 
and  retail  trade  generally  at  this  date,  and  in  this 
respect  the  most  sanguine  expectations  appear  to 
have  been  realized.  Probably  never  before  at  this 
date,  however,  was  the  course  of  general  business 
PC  animated  as  it  is  at  present." 

It  is  gratifying  to  note  that  the  electrical  Interests 
of  the  country  have  participated  in  this  prosperity, 
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and  that  the  industry  at  the  present  time  is  on  a 
much  more  substantial  footing  than  it  was  at  the 
opening  of  the  year.  In  many  lines,  particularly  in 
the  independent  telephone  field,  the  improvement 
has  been  so  marked  as  to  be  beyond  all  comparison. 
The  magnitude  of  the  independent  telephone  busi- 
ness at  the  present  time  cannot  be  appreciated  ex- 
cept by  those  who  are  in  close  touch  with  that 
industry.  In  central-station  and  street-railway  work 
there  has  been  notable  improvement.  Altogether  the 
year  has  been  prosperous. 

The  Western  Electrician  congratulates  its  patrons 
and.  in  wishing  them  one  and  all  a  happy  and  pros- 
perous New  Year,  cannot  refrain  from  expressing 
its  gratitude  for  the  loyal  support  it  has  received  and 
the  encouragement  that  has  been  extended  it  on  all 
occasions  by  the  electrical  fiaternity. 


And  now  comes  a  day  of  reckoning.  The  war  is 
over,  peace  is  proclaimed  and  the  time  has  arrived 
for  a  general  settlement.  Among  the  claims  for  dam- 
ages presented  against  the  United  States  are  those 
which  were  sustained  by  the  telegraph  companies 
whose  cables  were  cut  by  direction  of  Admiral  Dewey 
and  Admiral  Sampson.  The  treaty  of  peace  provides 
that  each  country  shall  settle  the  claims  of  its  own 
citizens  for  damages  growing  out  of  the  war,  but  no 
provision  is  made  for  citizens  of  other  countries 
whose  property  may  have  been  damaged  or  destroyed 
in  the  conflict,  and  it  is  presumed  that  such  claimants 
must  look  for  satisfaction  to  the  country  which  act- 
ually inflicted  the  injury. 

The  English  corporations  which  own  the  subma- 
rine cable  lines  in  the  Philippines  and  the  West  In- 
dies have  already  presented  their  claims  to  the  United 
Slates,  and  the  British  government  has  promised 
to  urge  the  matter  on  behalf  of  the  claimants.  There 
are  several  points  involved,  however,  which  must  be 
determined  before  any  settlement  can  be  effected. 
In  the  first  place,  the  status  of  the  telegraph  com- 
panies and  the  property  destroyed  must  be  judicially 
determined.  It  is  admitted  by  the  Eastern  Exten- 
sion company  that  its  cable  at  Manila  was  in  posses- 
sion of  the  Spanish  governor,  and  that  it  was  used 
for  transmitting  intelligence  of  great  importance  to 
the  Spanish  government  and  intended  to  be  used 
against  the  United  States.  A  similar  condition  pre- 
vailed in  the  West  Indies.  Both  the  Cuba  Subma- 
rine Telegraph  company  and  the  West  India  and 
Panama  Telegraph  company  have  admitted,  or  rather 
boasted,  that  the  lines  between  Cuba  and  Spain  were 
kept  open  and  even  used  by  the  Spanish  government 
in  directing  operations  against  the  forces  and  fleet 
of  this  country.  It  is  contended  that  this  fact  alone 
precludes  the  possibility  of  the  telegraph  companies 
establishing  valid   claims  for  damages. 

Many  English  authorities  recognize  the  advantage 
of  the  United  States  should  the  government  decide  to 
set  up  the  plea  that  the  cables  were  seized  and  de- 
stroyed as  contraband  of  war,  because  they  were  being 
used  to  aid  the  enemy.  "Contraband  of  war"  is  defined 
by  Wharton  as  being  "that  which,  according  to  in- 
ternational law,  cannot  be  supplied  to  a  hostile  bel- 
ligerent except  at  the  risk  of  seizure  and  condemna- 
tion by  the  aggrieved  belligerent."  This  may  very 
easily  be  construed  so  as  to  cover  the  cables  and 
instruments  used  in  supplying  information  to  a  hos- 
tile belligerent.  The  fact  that  the  Cuba  Submarine 
Teleg'raph  company,  which  is  the  principal  claimant. 
has  enjoyed  a  subsidy  of  $10,000  annually  from  the 
Spanish  government  may  also  have  a  bearing  upon 
the  situation. 

Another  feature  of  the  controversy  is  the  authori- 
tative announcement  that  in  spite  of  the  hacking  and 
cutting  of  cables  in  the  south  of  Cuba,  communica- 
tion with  Madrid  was  maintained  continuously  until 
the  American,  army  occupied  Santiago.  The  Cuba 
Submarine  company  declares  that  although  many  of 
its  cables  were  destroyed,  it  was  able  to  maintain  at 
least  one  working  cable  to  Jamaica  through  the  .en- 
tire period  of  hostilities.  The  West  India  and 
Panama  company  corroborates  this  statement,  and 
now  comes  additional  information  on  this  point, 
in  the  report  of  the  Weather  Bureau,  that  the  service 
of  that  department  was  maintained  constantly  be- 
tween Santiago  and  this  country  over  the  lines  of, the 
Cuba  and  West  India  companies.  So  it  seems  that 
in  spite  of  all  the  dangers  to  which  the  American 
sailors  were  exposed  in  the  cable-cutting  expeditions 
on  the  southern  coast  of  Cuba  the  object  failed  of 
realization. 
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Death  of  R.  T.  McDonald. 

The  annoiiiKcniciU  of  the  death  of  Ranald  Trevor 
McDonald  of  Fort  Wayne,  Ind.,  at  Dallas,  Te.\., 
on  Saturday,  December  24th,  will  be  received  by  the 
entire  electrical  fraternity  with  surprise  and  pain.  It 
was  not  generally  known  that  Mr.  McDonald  was  ill, 
as  he  appeared  in  good  health  and  spirits  when  he 
started  South  less  than  three  weeks  before  bis  death. 
He  left  Fort  Wayne  for  Dallas  on  the  evening  of 
December  8th,  after  spending  two  or  three  weeks 
at  his  home  attending  to  the  affairs  of  his  several 
business  enterprises.  The  first  intimation  received 
in  Fort  Wayne  that  he  was  ill  was  on  December 
LSth,  when  a  telegram  to  H.  J.  Miller,  secretary  of 
the  Fort  Wayne  Electric  corporation,  stated  that 
Mr.  McDonald  was  suffering  from  a  cold,  hut  seri- 
ous results  were  not  anticipated  until  the  following 
e\  ening,  when  a  second  telegram  announced  that 
he  was  confined  to  his  room.  Wednesday  night. 
December  21st,  a  telegram  from  Mr.  McGrath,  repre- 
sentative of  the  Fort  Wayne  Electric  corporation 
in  Dallas,  requested  that  Air.  McDonald's  family 
physician  start  immediately  for  that  city.  On  Thurs- 
day morning,  Mrs.  McDon- 
ald, in  company  with  Dr. 
Myers,  left  for  Dallas,  ar- 
riving there  on  Friday,  De- 
cember 23d.  Mr.  McDon- 
ald seemed  to  be  in  no 
danger  and  Mrs.  McDonald 
notified  relatives  and  friends 
of  that  fact.  On  the  day  of 
his  death  Mr.  McDonald's 
family  at  his  bedside  did  not 
anticipate  that  the  end  was 
so  near.  Many  telegrams 
had  been  sent  from  Fort 
Wayne,  inquiring  about  Mr. 
McDonald's  condition,  and 
the  replies  indicated,  in  a 
measure,  the  suddenness  of 
the  attack  which  finally  car- 
ried him  off.  The  first  tele- 
gram from  Mrs.  McDonald 
stated  that  her  husband  was 
better.  Shortly  before  noon 
a  telegram  to  H.  J.  Miller 
from  Mr.  McGrath  an- 
nounced that  Mr.  McDon- 
ald was  much  better  and 
another  bulletin  of  his  con- 
dition w-ould  be  sent  at  two 
o'clock,  but  the  next  tele- 
gram came  before  two 
o'clock,  and  it  contained  the 
news  of  Mr.  McDonald's 
death.  Later  news  con- 
firmed the  first  report  and 
it  was  ascertained  that  grip 
and  pneumonia,  with  other 
complications,  were  the 
cause  of  death.  Mr.  Mc- 
Donald's body  was  brought 
to  Fort  Wayne,  where  the 
funeral  was  held  on  Tues- 
day. 

Mr.  McDonald  was 
closely  identified  with  many 
enterprises  in  Fort  Wayne, 
the  principal  one  being  the 
electrical  works,  which  he 
had  built  up  in  that  city. 
He  was  likewise  interested 
in  electrical  enterprises  at  St. 
Louis,  New  Orleans,  Dallas. 
Indianapolis  and  New  York. 
He  was  also  one  of  the 
owners  of  the  Hoffman 
House  property  in  New 
York.  The  manufacturing 
enterprises  in  which  he  was 
particularly  interested  were 
the  Fort  Wayne  Electric 
corporation  and  the  Fort 
Wavne  Lamp  company. 

Ranald  Trevor  McDon- 
ald was  born  June  24,  1849, 
in  Allegheny  City,  Pa.  He 
was  of  American  parentage, 
but  of  Scottish  descent.  The 
f  a  m  i  1  y  settled  in  Fort 
Wayne    in    the    early    So's. 

In  the  Civil  War  he  was  at  the  front  as  a  drummer 
boy,  and  when  he  returned  to  Fort  Wayne  he  began 
life  again  as  a  clerk  in  a  dry-goods  store.  Later 
he  became  a  partner  in  the  firm  of  Evans  &  McDon- 
ald, wholesale  merchants  of  dry  goods. 

His  first  experience  in  electrical  matters  was  gained 
in  1880,  when  he  investigated  the  field  for  electric 
lighting,  and  becoming  convinced  of  the  advantages 
of  the  system,  he  assisted  in  1881  in  the  establishment 
of  the  Jenney  Electric  Light  company,  to  manufac- 
ture electric-lighting  apparatus  in  Fort  Wayne,  un- 
der the  Langley  patents.  His  original  associates 
were  H.  G.  Olds,  Oscar  Simons,  C.  L.  Olds  and 
John  P.  Evans,  and  later  J.  H.  Bass  and  P.  A.  Ran- 
dall. Of  this  concern  he  was  the  leading  spirit,  a 
director  from  the  start,  and  general  manager.  The 
Jenney  patents  were  bought  in  the  spring  of  1882 
and  on  October  2d  of  that  year  manufacture  of  light- 
ing apparatus  was  begun  on  a  small  scale.  In  1887 
the  Slatterly  patents  were  acquired  for  alternating 
incandescent  lighting,  and  the  manufacture  of  the 
apparatus  was  begun  under  them.    In  i888  fire  de- 


stroyed the  entire  plant.  Temporary  quarters  were 
at  once  procured  in  the  shops  of  the  Kerr-.Murray 
Manufacturing  company.  In  July,  iiStk),  the  old 
works  had  been  reconstructed  on  a  larger  scalc'than 
ever,  and  the  company,  under  the  name  of  the  Fort 
\V.iync  filectric  company,  resumed  operations.  In 
1890  a  branch  factory  was  opened  in  Brooklyn,  N. 
Y.,  but  removed  a  year  later  to^fort  W.iyne,  and 
was  merged  with  the  parent  plant ;  the  manufacture 
of  motors,  power  generators  and  the  Wood  alter- 
nating arc-light  apparatus  was  then  begun.  The  plant 
h[id  to  be  extended  to  accommodate  the  business. 

One  of  the  most  interesting  events  in  the  history 
of  the  Fort  Wayne  enterprise  was  its  temporary 
amalgamation  with  the  General  Electric  company, 
in  1890.  On  January  3,  1893,  fire  destroyed  several 
buildings.  This  fire  brought  up  a  new  question.  Mr. 
McDonald  had  made  it  a  condition  in  his  deal  with 
the  eastern  capitalists  that  the  shops  should  remain 
in  Fort  Wayne;  but  they  proposed  that  the  industry 
should  be  re-established  in  Schenectady,  N.  Y.  An 
obstinate  contest  took  place  over  this  proposition. 
Mr.'  McDonald  finally  threatened  to  resign  and  to 
break  away  from  the  General  Electric  company.     The 


also  of  the  New  York  and  Chicago  clubs,  the  Pick- 
wick and  Harmony  clubs  in  New  Orleans,  and  sev- 
eral other  social  organizations  in  difTercnt  places. 

He  was  a  thirty-second  degree  Mason,  a  member 
of  Fort  Wayne  Commandcry,  Knights  Templar,  of 
the  Mystic  Shrine,  Indianapolis  Consistory,  and  a 
charter  member  of  Fort  Wayne  Lodge  of  Perfection, 
Scottish  Rite.  Mr.  McDonald  never  sought  office. 
but  he  wielded  great  political  power,  and  his  influence 
in  Indiana  politics  was  sought  by  those  desiring  posi- 
tions. His  townsmen  testify  to  his  sterling  worth 
and  unusual  ability,  and  Fort  Wayne  feels  keenly 
the  great  loss  it  has  suffered  in  his  death. 


RANALD  TREVOR  M  DONALD. 

General  Electric  people  then  made  a  diligent  effort 
to  get  control  of  the  stock.  To  protect  the  Fort 
Wayne  stockholders,  Mr.  McDonald  threw  the  com- 
pany into  the  hands  of  a  receiver,  broke  away  from 
the  trust,  and  organized  the  Fort  Wayne  Electric 
corporation,  with  a  capital  of  $1,500,000,  to  take  over 
the  business  of  the  old  company.  This  settled  the 
controversy,  and  from  that  day  the  Fort  Wayne  cor- 
poration operated  independently.  The  burned  build- 
ings have  since  been  rebuilt  and  added  to  and  the 
plant  now  has  a  payroll  larger  than  ever  before  in  its 
history. 

Mr.  McDonald  was  happy  in  his  home  life.  He 
was  married  in  1876  to  Lillie  Morse,  a  daughter  of 
Marquis  and  Elizabeth  Morse,  at  Angola,  Ind. 
Their  first  child,  a  son,  died  in  infancy,  and  the  only 
surviving  child  is  a  daughter,  Esther.  His  mother 
and  sisters  reside  in  Cleveland,  and  one  brother, 
John  D.  McDonald,  lives  in  Indianapolis.  His  sis- 
ters are  Mrs.  Gertrude  Ratnsey  and  Mrs.  Belle  Holli- 
day. 

He  was  a  member  of  the  Fort  Wayne  'Club,  and 


Michigan  Electric  Railways. 

[Special  correspondence  o(  tlie  Western  Klecirican.J 

Detroit,  December  24. — Railroad  Commissioner 
Wesselius  has  sent  out  a  report  from  the  state  capi- 
tol  announcing  that  railroad  construction  in  Michi- 
gan during  the  year  1898  will  include  200  miles  of 
track.  Most  of  this  is  made  up  of  electric  roads, 
which  are  springing  up  in  all  parts  of  the  stale.  The 
following  enterprises  have  filed  articles  of  incorpo- 
tion  during  the  year :  Rapid 
Railway  company,  capital, 
$1,000,000,  to  build  from 
Clinton.  Gratiot  County,  to 
Port  Huron,  48  miles;  To- 
ledo and  Monroe  Railroad 
company,  capital  $450,000, 
to  build  from  Toledo  to 
Monroe.  22  miles:  Pleasant 
Bay  Railroad  company, 
capital  $100,000,  to  build 
from  tue  Ohio  state  line  to 
Otter  Creek,  10  miles;  De- 
troit, Plymouth  and  North- 
V  i  I  i  e  Railway  company, 
capital  $250,000,  to  build 
from  Wayne  to  Northville, 

15  miles;  Detroit,  Utica  and 
Romeo  Railroad  company, 
capital  $300,000,  to  build 
from  Detroit  to  Romeo.  30 
miles;  Grand  Rapids.  Bel- 
dmg  and  Saginaw  Railway 
company,  capital  $350,000, 
to  build  from  Greenville  to 
Hastings.  44  miles ;  Wis- 
consin, Michigan  and 
Northern  Railway  company, 
capital  $130,000,  to  build 
from  Paithorn  to  Quinnesec, 

16  miles. 
As  yet  the  electric  roads 

are  under  state  jurisdiction 
only  in  a  general  way,  but 
at  the  coming  session  of  the 
Legislature  the  railroad 
commissioner  will  try  to 
have  them  placed  under  his 
supervision  the  same  as 
steam  roads. 

The  local  street-railway 
fight  is  over  for  the  present. 
Nothing  has  been  done  and 
the  matter  coming  up  again 
there  is  little  likelihood  of 
for  several  years.  Vice- 
president  Hutchins  sub- 
n'.itted  a  franchise  before 
the  Common  Council  com- 
mittee on  street,  which  was 
referred  to  the  council  and 
then  permitted  to  die. 

The      Detroit,      Ypsilanti 
and     Ann    Arbor    Railway 
company  has  opened  up  an 
office  and  waiting  room  on 
Griswold  street,  near  Fort. 
The   company    has    decided 
to    defer    putting    down    a 
double  track  for  some  time. 
The    cars    of    the    Detroit, 
Plymouth     and     Northville 
Railway  company  will  con- 
nect at  W^ayne  with  the  De- 
troit.  Ann  Arbor  and   Yp- 
silanti railway,  thus  making 
through  connection  for  De- 
troit. 
The     Detroit.     Plymouth 
and  Northville  Railway  company  began  running  cars 
Christmas  week.     Owing  to  the  non-arrival  of  sup- 
plies, the  company  was  considerably  delayed. 

Winter  trolley  parties  are  becoming  a  feature  of 
the  Detroit,  Lake  Shore  and  Mount  Clemens  line. 


Niagara  Power  Company  Upheld. 

The  Divisional  Court  at  Toronto.  Ont.,  on  De- 
cember 20th.  handed  down  judgment  in  favor  of  the 
Canadian  Niagara  Power  companj',  in  the  case 
submitted  to  the  Crown  as  to  whether  the  agree- 
ment with  the  Crown  should  be  declared  forfeited 
because  of  the  failure  of  the  company  to  have  com- 
pleted water  connections  for  the  development  of 
25,000  horse  power,  and  have  actually  ready  for 
use,  supply  and  transmission.  10. 000  developed  horse 
power  by  November  i,   1S9S. 


Two  men  held  up  a  street-car  in  Tacoma,  Wash., 
in  the  outskirts,  and  robbed  the  conductor  and 
motorman. 


372 


WESTERN  ELECTRICIAN. 


December  31,  189S 


DEVELOPMENT  OF  THE  TELEPHONE  FIELD. 


Listening    and  Ringing    Equipment  for 

Switchboards. 

Bv  H.  P.  Clausen. 
Wherever  a  considerable  number  of  telephone 
circuits  are  terminated  at  a  centrallj'  Located  point, 
some  means  other  than  mere  lever  switches  must 
be  employed  for  connecting  together  the  different 
circuits,  and  it  is  only  natural  that  a  flexible  means, 
such  as  a  pliable  conductor,  with  switching  arrange- 
ments at  the  terminals,  should  be  selected  as  the 
means  for  connecting  together  the  telephone  cir- 
cuits; therefore,  the  general  practice  has  been  to 
terminate  the  telephone  line  in  devices  connecting 
to  such  signal  receivers  as  might  be  necessary'  for 
enabling  the  telephone  user  to  attract  the  attention 
of  the  switchboard  operator.  The  latter,  by  placing 
wliat  is  commonh'  known  as  the  switchboard  plug 
into  the  calling  subscriber's  line-jack,  cuts  the  signal- 
receiving  device  out  of  circuit,  thereby  rendering  it 
inoperative  during  the  time  that  the  plug  remains 
inserted.  With  a  plug  at  each  end  of  a  continuous 
flexible  conductor  two  telephone  lines  may  be  con- 
nected, and  the  telephone  users  may  then  remain  in 
communication  until  either  or  both  of  the  plugs 
have  been  removed  from  the  line-jack.  Such  a  plan, 
of  course,  would  be  the  most  efficient  way  were  it 
not  for  the  fact  that  after  an  operator  connects  two 
subscribers"  telephone  circuits,  some  means  must 
be  provided  for  allowing  him  to  determine  when 
they  have  completed  their  conversation.  This  brings 
out  the  point  where  a  listening-in  equipment  is  re- 
quired. On  some  switchboards  this  equipment 
consists  only  of  a  spring-jack  connected  in  circuii 
with  ihe  connecting  cord,  and  for  isolated,  unim- 
portant systems  this  plan  will  answer.  Where  sev- 
eral connecting  cords  are  placed  on  the  s\vi;chb::;ard 
each   is   equipped   with  the  listening-in  jack.     The 


the  contacts  3  and  4  by  means  of  the  conductors 
S'  and  T'.  Tracing  out  the  connections  from  the 
plug  sleeve  12  C,  over  the  conductor  S,  to  the  con- 
tact I  and  i',  from  the  spring  S  C  and  S  C  to  the 
contact  3',  from  the  contact  3  over  wire  S'  to  the 
sleeve  14  of  plug  A;  then  from  tip  13  back  through 
the  T'  conductor  to  the  contact  4  and  4,  through 
the  spring  T  C  and  T  C,  from  contact  2'  and  2,  over 
the  conductor  T  to  tip  n  of  plug  C;  thus  in  passing 
we  have  had  to  cross  eight  surface  contacts,  or. 
including  the  sleeve  and  tip  connection.  12,  and  as 
man}'-  more  if  we  had  followed  the  circuit  through 
to  both  telephone  instiuments  which  might  be  con- 
nected to  the  above  circuit.  Attention  is  drawn  to 
this  fact  in  order  to  show  that  an  absolutely  reliable 
class  of  construction  should  be  employed  in  con- 
structing the  circuit-changer,  for  every  additional 
contact  introduces  just  so  many  additional  chances 
for  probable  troubles.  In  operating  we  have  still 
more  contacts  to  deal  with;  thus,  while  listening  in 
en  a  circuit  the  button  L  is  depressed,  which,  in 
effect,  connects  together  the  surfaces  7  with  7'  and 
8  with  8',  In  calling  out  through  the  C  plug,  the 
button  C  R  is  depressed,  which  connects  the  S  C 
spring  with  the  contact  10  at  10'.  this  connection 
when  established  allowing  the  current  which  is  gen- 
erated by  G  to  flow  out  over  11  and  12  of  the  C  plug. 
If  it  is  desired  to  project  a  calling  current  over  the 
A  plug,  the  A  R  button  is  depressed,  causing  the 
S  C  spring  to  make  contact  with  5  at  5'  and  T  C 
spring  to  make  contact  with  6  at  6'.  It  will  be  ob- 
served that  in  both  operations  the  cord  which  is 
not  to  be  rung  over  loses  its  connection  with  the 
C  and  C  springs  before  contact  is  made  with  the 
terminals,  which  connect  to  the  call  transmitter, 
and  remain  disconnected  just  so  long  as  the  ring- 
ing button  remains  depressed. 

In  practice  the  important  connections  of  the  cir- 


LISTEXING    AND    RINGING    EQUIPMENT    FOR    SWITCHBOARD 


Operator's  equipment  consists  of  a  separate  plug 
connected  by  a  cord  with  the  switchboard  oper- 
ator's telephone  and  call-transmitting  apparatus. 
In  some  cases  the  local-telephone  and  call-trans- 
mitting apparatus  is  in  realitj-  an  ordinary  telephone, 
placed  alongside  of  the  switchboard,  and'  the  plug  is 
connected  to  the_  telephone-line  binding-posts. 
With  this  equipment,  however,  when  it  is  desired 
to  ring  up  a  subscriber,  the  telephone  receiver  must 
be  replaced  on  its  hook-switch,  and  a  calling  cur- 
rent sent  out  over  the  called  subscriber's  line  by 
driving  the  telephone  generator.  Such  an  equip- 
ment will  answer  very  well  in  small  si'Stems,  say  up 
to  15  or  20  subscribers'  capacity  switchboard.  A 
variation  from  the  plan  may  be  effected  by  having 
the  switchboard  equipped  with  a  complete  speech- 
receiving  and  transmitting  set,  which  is  normally 
connected  to  the  operator's  cord  and  plug,  which 
in  turn  may  be  connected  to  the  swiichbcard 
generator,  either  by  a  push-button  or  lever  switch, 
thus  allowing  calling  over  a  circuit  without  any  other 
act  than  the  pressure  of  a  button  while  driving  the 
magneto-generator.  This  arrangement  is  used  with 
marked  success  on  toll  boards,  and  in  some  cases 
on  switchboards  to  which  50  or  /S  subscribers  are 
connected:  however,  when  an  operator  is  obliged 
to  attend  to  a  hundred  or  more  subscribers,  some 
arrangement  must  be  provided  which  does  not  ne- 
cessitate the  withdrawal  of  a  plug  until  the  caller's 
needs  have  been  satisfied,  which  he  makes  known 
by  signaling  for  a  disconnection.  At  this  point 
provision  must  be  made  for  what  is  ordinarily  known 
as  the  circuit-changer.  The  circuit-changer  is  a 
device  which  allows  either  the  operator's  telephone 
circuit  or  the  operator's  calling  apparatus  to  be 
connected  to  the  cord  circuits:  in  order  to  do  this 
and  give  a  satisfactory  service,  it  is  necessary  to 
provide  an  arrangement  which  calls  for  a  movable 
contact  between  both  plugs  of  a  pair.  In  the  me- 
tallic-circuit system  these  contacts  are  numerous. 
Referring  to  the  cut  we  have  a  diagrammatic  rep- 
resentation of  the  elements  required  for  constructing 
what  ma3'  be  called  a  circuit-changer.  The  plug  C 
is  connected  to  the  contacts  i  and  2  by  means  of 
the  wires  T  and  S.    The  plug  A  is  connected  to 


cuit-changcr  which  require  special  care  in  making 
are  those  which  conduct  the  telephone  currents.  At 
its  best  a  spring  contact,  such  as  is  maintained  at 
I,  2,  3  and  4.  is  not  any  too  reliable;  therefore,  in 
order  to  be  assured  that  they  will  remain  in  constant 
contact,  it  is  necessan'  that  these  connections  should 
be  made  by  an  absolutely  non-corrosive  metal. 
Platinum  is  a  metal  v.hose  equal  as  regards 
non-corrosiveness  has  yet  to  be  found-  The 
contacts  5.  6.  9  and  to  are  not  as  important,  for 
there  generally  is  a  strong  enough  pressure  main- 
tained by  the  generator  G  for  forcing  the  required 
amount  of  current  through  the  contacts,  even  ii 
thej-  are  not  bright  and  clean.  The  con:ac:s  7  and 
8  must,  of  course,  be  thoroughly  reliable  -and  they 
should  be  made  by  platinum  surfaces.  In  main- 
taining contacts  such  as  are  shown  at  i.  2.  3  and  4 
the  greatest  difficult\^  15  encountered  through  ac- 
cumulation of  dust,  fine  strands  of  cloth  and  other 
substances  which  settle  around  the  contacts  in  such 
a  way  that  their  permanence  is  destro\'ed  rapidb*. 
ihe  dust  building  up.  so  to  speak,  little  by  little  un- 
til the  resilient  spring  C  does  not  restore  the  con- 
nection: therefore,  it  is  important  that  no  matter 
how  well  protected  the  contacts  of  the  circuit- 
changer  may  be  against  the  entrance  of  dust  or 
fibrous  material,  the  contacts  must  be  made  so  that 
?.  considerable  quantity-  of  foreign  substances  mav 
collect  around  the  contacts  without  in*erfering  with 
the  actual  connecting  points.  Dust  naturally  settles 
on  the  upper  side  of  a  surface:  therefore  all  contacts 
placed  on  the  upper  side  of  a  spring  should  be  drawn 
to  a  point,  whereas  the  under  surface  of  a  contact 
may  be  flat:  thus  it  will  be  observed  that  a  consid- 
erable quantity  of  foreign  material'  might  collect 
around  the  platinum  points  without  interfering  in 
the  least   with   their   functions: 

Another  question  which  might  be  discussed  with 
some  profit  is  that  of  the  external  arrangements  of 
a  circuit-changer.  These  arrangements  are  pro- 
vided for  ringing  out  over  either  of  the  cords  and 
for  listening  in  on  both  of  the  cords  in  conjunction. 
For  toll-line  switchboards  this  matter  is  easy  of  solu- 
tion, as  an  operator  must  necessarily  spend  consid- 
erable  time   in   transmitting  calls   and   waiting   for 


a  response  after  calling.  It  is  the  universal  practice 
to  connect  at  least  eight  or  10  subscribers  to  every 
toll  line,  making  code  signals  a  necessary  evil. 
There  is  also  considerable  time  consumed  awaiting 
responses,  and  obviously  the  listening  in  should  be 
done  without  any  exertion  on  the  operator's  part. 
The  ringing  equipment  should  be  arranged  in  such 
a  way  that  either  long  or  short  rings  can  be  pro- 
jected over  the  circuit  without  requiring  a  stoppage 
and  restarting  of  the  calling  generator. 

In  systems  where  an  operator  is  required  to  at- 
tend a  large  number  of  subscribers  the  problem 
assumes  another  aspect,  for  the  operator  cannot 
afford  to  spend  as  much  time  in  ringing  ouf  or  lis- 
tening in  as  on  the  toll  board.  In  the  smaller  sys- 
tems, however,  it  is  not  good  policy  to  introduce 
a  very  complicated  circuit-changing  equipment.  An 
arrangement  like  that  shown  in  the  cut  would  an- 
swer with  the  possible  exception  that  some  provision 
would  be  required  for  allowing  the  operator  to 
lock  the  listening  button  L  into  a  position  for  listen- 
ing without  requiring  to  be  constantly  held  down. 
The  ringing  button  might  be  adopted  as  shown,  one 
button  for  calling  out  on  the  answering  plug  and 
another  for  calling  out  on  the  calling  plug.  Going 
a  step  farther  and  arriving  at  the  larger  exchange 
systems,  say,  from  600  to  800  subscribers  up.  espe- 
cially when  the  operator  is  required  to  serve  100 
subscribers,  the  circuit-changing  equipment  cannot 
be  made  too  complete  a  piece  of  mechanism.  The 
listening-in  equipment  must  be  arranged  in  such 
a  manner  that  the  operator  can  listen  in  and  allow 
the  lever  to  automatically  restore  itself  or  remain 
depressed  for  any  length  of  time,  without  any  ap- 
preciable effort  on  the  operator's  part.  The  ringing 
equipment  should  be  such  that  the  operator  may 
nng  out  either  on  the  calling  plug  or  on  the  an- 
swering plug  without  removing  her  hg,nd  from  the 
listening  button  in  order  to  do  so.  The  opera'ion 
preferably  should  be  a  back-and-forward  movement. 
The  listening-in  movement  might  be  a  sideway  mo- 
tion, the  calling-out  movement  a  backward  pressure, 
and  calling  on  the  opposite  plug  to  be  done  by  draw- 
ing the  ke}'  forward.  Another  question  of  consid- 
erable importance  is  whether  it  is  necessary  to  pro- 
vide this  latter  movement,  that,  is,  calling  back 
on  the  caller's  line.  It  seems  to  have  become  neces- 
sary, through  the  carelessness  of  telephone  users, 
yet,  when  provisions  ai  e  made  for  this  movement, 
it  adds  just  so  many  contacts,  as  are  shown  b\'  the 
C5  and  CT  springs  at  i.  2.  5  and  6  in  the  cut 
The  provision  for  ringing  both  ways  is  of  no  consid- 
erable value  to  an  operator.  True,  in  the  older 
switchboards  with  a  series  t>-pe  of  clearing-out  drop 
the  provision  for  ringing  out  on  the  answering  plug 
was  of  value,  as  it  allowed  the  plug  to  be  employed 
for  testing  out  a  circuit  to  ascertain  whether  it  were 
open  or  closed,  which  was  determined  by  noting 
whether  or  not  the  clearing-out  drop  fell  when  ring- 
ing out.  The  writer  does  not  expect  to  see  this  ring- 
ing-back feature  dropped  entirch-,  but  he  does  believe 
that  with  these  four  additional  contacts  done  away 
with,  which  in  a  i.ooo-capacity  system  means  a 
saving  of  about  500  contacts,  the  service  would  be 
much  improved,  and  he  does  not  see  where  any 
seriously  detrimental  results  would  be  encountered. 

Another  class  of  listening-in  devices  is  that 
which  is  automatic  in  operation,  that  is.  when  an 
answering  plug  is  removed  from  its  seat,  a  socket 
contact  contained  therein  automatically  connects 
the  plug  circuit  to  the  operator's  telephone  circuit; 
thus  by  the  movement  of  inserting  the  plug  into  the 
caller's  jack  the  operator  is  placed  in  direct  com- 
munication with  the  caller,  and.  on  learning  his 
needs,  picks  up  a  corresponding  calling  plug  and 
while  inserting  it  into  the  jack  of  the  desired  sub- 
scriber gives  the  plug  a  certain  twist  or  forward 
pressure,  which,  in  effect,  momentarily  connects 
the  subscriber's  line  with  a  pair  of  wires  constantly 
charged  with  current  from  an  electric  generator. 
In  lieu  of  observing  this  device  in  practical  operation 
(excepting  in  isolated  cases)  a  relia'ole  opinion  as 
to  its  value  cannot  verj-  well  be  given.  How- 
ever, the  writer  ventures  to  suggest  that  such  de- 
\ices  are  subject  to  more  interferences  than  those 
which  are  encountered  in  an  ordinary  listening-in 
equipment,  for.  in  the  first  place,  the  listening-in 
circuit  depends  on  the  calling  plug  of  a  given  pair 
of  cords  for  maintaining  a  reliable  connection  be- 
tween the  operator's  circuit  and  the  contacts  whxh 
are  actuated  by  a  removal  of  a  corresponding  an- 
swering plug.  Then,  again,  when  the  answering 
plug  is  inserted  into  a  caller's  line-jack  the  calling 
plug  is  relied  upon  to  disconnect  the  operator's 
telephone  circuit  from  the  cord  circuit.  This  feature 
in  itself  would  appear  to  be  prohibitive  of  rendering 
a  satisfactory  service,  especiallj'^  when  it  be  consid- 
ered that  it  is  a  hard  matter  to  keep  cords  and  plugs 
in  their  proper  working  order  without  introducing 
an  additional  arrangement  in  their  sockets,  which 
always  derends  on  all  of  the  cords,  weights  and  plugs 
being  in  their  proper  working  order.  It  is  of  value 
to  note  that  a  manufacturer  of  switchboards  who 
furnished  a  device  similar  in  a  general  way  to  that 
described  has  discarded  the  method  and  adopted 
a  simple  form  of  circuit-changer  in  its  stead. 

Taking  the  problem  as  a  whole,  the  question  of 
lictening-in  and  ringing  eauipments  is  mereh*  one 
of  how  few  simple  pieces  of  apparatus  may  be  made 
to  perform  the  required  functions  with  the  least 
possible  number  of  parts  and  movements. 
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Overtures  of  Bell  Company  Rejected. 

The  policy  of  the  Bell  interests  to  placate  the  op- 
position wherever  they  find  it  difficult  or  impossible 
10  crush  it  out  has  received  a  most  emphatic  set-back 
in  llliijois  and  Indiana.  The  Paris,  Hi.,  JJaily  Beacon 
ot  December  21st  furnishes  the  following  particulars 
of  an  interesting  meeting  at  which  this  plan  was  sum- 
marily dibposea  of  by  the  independent  companies: 

"Twenty-five  representatives  of  independent  tele- 
phone exchanges  in  Illinois  and  Indiana  held  a  very 
important  meeting  in  the  hall  of  the  Paris  Hotel 
annex  to-day.  The  visitors  were  entertained  at  din- 
ner by  P.  G.  Farrow,  manager  of  the  local  exchange, 
and  immediately  entered  upon  the  business  in  hand. 

"The  meeting  was  called  at  the  instance  of  the 
(Bell)  Central  Union  Telephone  company  to  discuss 
a  proposition  looking  to  the  interchangeable  use  of 
Its  lines  with  those  of  the  independent  companies. 
1  he  Bell  people  failed  to  come  to  time,  and  had  no 
representative  at  the  meeting,  which  was  called  to 
order  by  the  president  of  the  association,  Dr.  I.  A. 
Lumpkin  of  Mattoon,  and  the  question  of  any  pros- 
pective amalgamation  with  the  Bell  company  was 
discussed    with    considerable   interest. 

"Finally,  to  test  the  sentiment  of  the  meeting,  a 
resolution  was  introduced  by  Mr.  Ramsey  of  Craw- 
fcrdsville.  rejecting  m  the  most  positive  and  unquali- 
fied manner  the  overtures  of  the  Central  Union  Tele- 
phone company  and  declaring  that  neither  now  nor  at 
any  future  time  would  any  proposition  for  the  inter- 
changeable use  of  lines  be  considered.  This  resolu- 
tion was  adoj>ted  with  a  whoop  without  a  dissenting 
vote,  showing  very  plainly  the  feeling  of  the  inde- 
pendent e.xchanges  toward  their  once  powerful  rival. 

'A  number  of  minor  differences  between  exchanges 
of  the  association  were  brought  up  and  amicably 
settled,  the  meeting  resulting  in  much  good  along 
this  line.  Dr.  Lumpkin  urged  upon  those  present 
the  importance  of  attending  the  next  meeting  of  the 
state  association  of  the  independent  telephone  men 
at   Bloomington. 

"Following  is  a  list  of  those  present  at  the  meeting: 
J.  H.  Davis.  O.  C.  Burton,  W.  S.  Ashmore,  E.  P. 
Moffett,  C.  H.  Langford.  Z.  E.  Patrick,  O.  P.  Cham- 
berlain, George  H.  Hughes.  J.  G.  Schance,  George 
W.  Fair.  J.  L.  Homey.  I.  A.  Lumpkin.  C.  I.  Arter- 
burn.  H.  C.  Wiison,  H.  W.  Beggs,  S.  P.  Sheerin, 
W .  W.  Tobcy.  George  W.  Beers.  A.  F.  Ramsey,  P. 
G.  Farrow,  F.  A.  Brooks.  L.  O.  Jenkins  and  I.  J. 
Kusel.  The  exchanges  represented  at  the  meeting 
employ   9.720    telephones." 


Row  Over  Telephone  Poles. 

Red  Bank,  N.  J.,  December  24. — A  warrant  has 
been  issued  for  the  arrest  of  T.  Forman  Taylor,  a 
well-to-do  farmer,  living  near  Colt's  Neck,  for  cut- 
ting poles  belonging  to  the  Monmouth  County  Tele- 
phone company.  Charles  Atkinson,  manager  for  the 
company,  and  a  force  of  men  went  out  to  place  poles 
along  the  Tinton  Falls  turnpike.  Taylor  drove  up 
and  chopped  down  a  pole.  One  of  the  men  grabbed 
hold  of  Taylor,  who.  it  is  said,  drew  a  revolver. 
Before  the  scrimmage  ended  Taylor  had  succeeded 
in  mntilatmg  a  number  of  poles.  The  telephone 
company  claims  that  it  has  secured  permission 
from  the  farmers  to  plant  poles  in  front  of  their 
property,  but  Taylor,  who  is  a  member  of  the  turn- 
pike company,  says  that  the  latter  owns  the  land 
on  which  the  telephone  company  is  trying  to  put 
up  its  poles.  Ke  also  claims  that  the  telephone  com- 
pany agreed  to  pay  for  the  privilege  of  placing  the 
poles  at  the  rate  of  $10  a  pole,  and  that  the  company 
lias  not  lived  up  to  its  agreement.  No  poles  will 
be  placed  on  the  turnpike  by  the  telephone  company 
until   the  present   matter  is   settled. 


Extensions  and  Improvements. 

The  re<:ent  storm,  so  the  managers  of  the  Detroit 
telephone  companies  declare,  damaged  over  5,000  in- 
struments in  that  city.  It  is  impossible,  even  at  this 
date,  to  give  an  accurate  account  of  the  damage. 
Besides  the  loss  of  wires  and  poles,  many  telephones 
were  burnt  out.  as  a  result  of  the  crossing  of  the 
street-railway  company's  wires. 

The  De  Kalb  County  Telephone  company  re- 
cently issued  a  directory  of  towns  and  telephone 
users  connected  with  its  lines.  There  are  in  the 
directory  30  pages  of  names  o[  telephone  users  in 
De  Kalb.  Boone,  McHenry,  Ogle,  Lee,  Whiteside 
and  La  Salle  counties.  These  subscribers  live  in 
50  towns  in  the  territory  named,  all  having  tele- 
phones in  their  own  homes  or  places  of  business. 
Besides  these  there  are  30  cities  and  crossroads 
where  public  telephones  are  maintained  and  where 
any  resident  may  be  reached  by  messenger.  The 
McHenry  County  Telephone  and  Toll  Line  com- 
pany of  Woodstock,  Ilk,  enjoys  the  same  con- 
nections. This  is  a  great  system,  and  much  of  its 
effectiveness  has  been  brought  about  through  the 
untiring  efforts  of  Wager  &  Joslyn. 

The  Indianapolis  Sentinel  of  December  iSth  an- 
nounces that  the  Bell  company  is  knocked  out,  and 
that  the  New  Long-distance  company  of  that  city 
lias  secured  control  of  the  Western  Indiana  Tele- 
phone company  and  the  Jasper  County  Telephone 
company.  A  dispatch  from  Lafayette,  Ind.,  Decem- 
ber 17th  says:  "The  most  important  telephone  meet- 
ing ever  held  in  the  state  was  held  at  the  Lahr  House 
liere  to-day.  The  Bell  company  has  been  for  some 
time  endeavoring  to  get  the  control  of  the  Western 
Indiana  Telephone  company  and  the  Jasper  County 
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Telephone  company,  two  organizations  controlling 
a  large  number  of  exchanges  and  many  miles  of  toll 
lines.  The  meeting  to-day  was  for  the  purpo.se  of 
considering  and  disposing  of  the  Bell  proposition, 
which  was  unanimously  declined,  and  a  25-year  con- 
tract was  entered  into  with  the  Lafayette  Independent 
Telephone  company  and  the  New  Long-distance 
Telephone  company  of  Indianapolis.  The  following- 
named  towns  and  cities  were  represented:  Rens- 
selaer, Goodland,  Fowler,  Earl  Park.  Monticello. 
Wolcott,  Brook,  Morocco,  Pine  Village.  Boswell, 
Anibia,  Oxford,  Kentland,  Remington,  Reynolds. 
Idaville,  Burnettsville,  Monon,  Chalmers,  Brooks- 
ton,  Otterbein,  Attica,  Williamsport,  Covington,  Wat- 
seka,  III.  The  New  Long-distance  Telephone  com- 
pany was  represented  by  S.  P.  Sheerin,  A.  F,  Ram- 
sey. H.   B.  Gates  and  George  W.   Beers." 


Telephone  News  from  the  Northwest. 

[From    the    Minneapolis   correspondent  of    itie    Western    Elec- 
trician J 

Xhe  Blue  Earth  Valley  Telephone  company  of 
Wnmebago  City,  Minn.,  denies  a  report  that  it  has 
sold  out  to  the  Northw'estcrn  Telephone  Exchange 
company. 

A  local  exchange  has  recently  been  completed  at 
Carthage,  S.  D. 

Negotiations  have  been  pending  by  residents  of 
Rush  City  for  the  purchase  of  the  village  telephone 
exchange  at  Mora,  Minn.  The  deal  fell  through  and 
the  Rush  City  people  absorbed  a  toll  line  to  Bruns- 
wick wdiich  had  been  working  with  the  Mora  ex- 
change, and  refused  Mora  telephone  holders  the  use 
of  it  without  paying  toll.  The  connection  was  cut 
out  of  the  Mora  exchange  and  the  line  will  be  boy- 
cotted. 

The  County  Board  has  rescinded  its  action  to  use 
instruments  of  the  Northwestern  Telephone  Ex- 
change company  at  Mankato.  I\linn.,  and  ordered 
service  from  the  new  Citizens'  company. 

The  Minnesota  Mutual  Telephone  and  Telegraph 
company's  wires  have  reached  Pine  City,  Minn. 
They  will  probably  be  extended  to  Duluth  in  the 
spring. 

The  Home  Telephone  company  of  Montgomery. 
Minn.,  declared  a  dividend  for  the  last  year  of  40 
per  cent. 

The  Iowa  Telephone  company  has  been  working 
to  secure  enough  subscribers  for  an  exchange  at 
Columbus  Junction.  la. 

The  Mutual  Telephone  company  is  an  applicant 
for  a  local  telephone  exchange  at  Pella,  la.  The 
franchise  will  be  voted  on  soon. 

The  Bishop  Telephone  company  of  Central  City, 
la.,  has  increased  its  capital  stock  from  $10,000  to 
$25,000. 

The  telephone  exchange  at  Buffalo  Center,  la., 
has  put  in  a  new  switchboard,  with  100  drops. 

John  M.  Baker,  general  manager  of  the  low^a  Tele- 
phone company  at  Davenport,  la.,  has  recovered 
sufficiently  from  his  illness  to  return  to  his  office. 

By  January  ist  the  new  telephone  company  at  Fort 
Dodge,  la.,  will  have  240  instruments  in  operation. 

A  telephone  line  is  projected  to  connect  Ulen. 
Minn.,  with  Detroit,  Lake  Park,  Audubon.  Voss 
P.  O.,  and  other  points  in  Northwestern  Minnesota. 

The  Standard  Telephone  company  has  about  de- 
cided to  locate  an  exchange  in  Caledonia,  Minn. 

A  local  telephone  exchange  will  be  established  at 
Appleton,  Minn.,  if  50  subscribers  can  be  secured. 

One  of  the  aldern-en  of  Mankato.  Minn.,  thought 
the  Citizens'  Telephone  company  ought  to  furnish 
the  city  free  service  in  return  for  the  franchise  which 
was  recently  given  the  company.  The  majority  of 
the  council  did  not  agree  and  contracted  for  four 
instruments  at  current  rates. 

The  Chatfield  Telephone  company  of  Chatfield. 
Minn.,  has  made  a  traffic  arrangement  with  the  North- 
western Telephone  Exchange  company. 

The  Elgin  (Minn.)  Telephone  company  lias  poles 
set  for  the  line  to  Plainview. 

The  new  telephone  exchange  at  Cascade,  la.,  has 
opened  for  business,  with  23  instruments  in  use. 

Duluth,  Minn.,  has  begun  to  hear  from  prospective 
bidders  for  the  telephone  franchise.  R.  H.  Evans 
of  Detroit  has  made  inquiries. 

The  telephone  line  between  New  Glarus  and 
Blanchardville,  Wis.,  has  been  completed.  It  will 
be  extended  to  Monroe  in  the  spring  and  probably 
to  Dodgeville. 

The  suit  of  stockholders  in  the  Electric  City  Tele- 
phone company  of  Great  Falls,  Mont.,  involving  the 
transfer  to  the  Rocky  Mountain  Bell  Telephone  com- 
pany has  been  compromised.  The  terms  are  not 
known,  but  the  Bell  company  will  hold  the  property. 

The  Columbia  and  Northern  Telephone  company 
of  Colville,  Wash.,  has  been  incorporated,  with 
$15,000  capital  stock. 

The  Northwestern  Telephone  Exchange  company 
is  putting  in  long-distance  transmitters  for  all  busi- 
ness service  at  Mankato,  Minn.,  without  extra  charge. 

The  Sunset  Telephone  company  has  been  granted 
a  franchise  for  an  exchange  at  Hoquiam,   Wash. 

W.  B.  Aris  has  been  granted  a  franchise  for  a 
telephone  exchange  at  Kettle  Falls.  Wash.  It  is 
proposed  to  connect  with  Meyers  Falls,  Marcus, 
Davenport  and  other  towns  in  the  county.  Work 
on  the  exchange  will  be  begun  at  once. 

Telephone  connection  will  soon  be  completed  be- 
tween  Spokane,   Wash.,   and   Helena,   Mont. 

The  Duluth  Telephone  company  has  completed  its 
toll  line  to  Cloquet,  Minn.,  and  has  formally  opened 
it. 
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Telephony  Abroad. 

The  Birmingham  telephone  exchange  is  now  be- 
ing reconstructed,  and  The  subscribers  are  very  im- 
patient with  the  service.  The  essential  alteration 
which  is  being  made  lies  in  the  reduction  of  the 
number  of  local  exchanges.  As  many  subscribers 
a.s  possible  will  be  connected  up  to  the  head  ex- 
change, and  a  few  local  exchanges  will  also  be 
enlarged  to  deal  with  larger  groups  of  suburban 
fiubscribers. 

The  Liverpool  Chamber  of  Commerce  has  re- 
solved "that  havnig  regard  to  the  present  work- 
ing of  the  telephone  service  under  the  dual  control 
of  the  Postofficc  and  the  National  Telephone  com- 
pany, it  is  expedient  in  the  judgment  of  this  council 
that  the  government  should  acquire  the  undertak- 
ing of  the  National  Telephone  company,  limited, 
on  terms  just  and  reasonable  as  between  the  public 
and  the  company's  shareholders." 

At  a  recent  mrieting  of  the  London  Court  of 
Common  Council,  the  police  committee  was  in- 
structed to  consider  and  report  as  to  the  desira- 
bility of  placing  the  several  iiolice  stations  in  the 
City  upon  the  telephone  service.  It  was  a  matter 
of  surprise  that  that  excellent  means  of  communica- 
tion had  not  been  made  use  of  in  the  metropolis 
in  the  same  way  as  it  had  been  bj'  some  of  the  more 
enlightened  cities  and  towns  in  the  provinces.  With 
reference  to  the  proposed  conference  of  the  metro- 
politan local  authorities  on  the  subject  of  the  tele- 
phone service,  the  chairman  of  the  streets  com- 
mittee said  that  a  date  had  noi  yet  been  6xed. 

Application  has  been  made  to  amend  British 
patents  Nos.  8,607  of  1S94  and  .-"3,239  of  1S97.  Both 
patents  relate  to  forms  of  automatic  telephone  ex- 
changes, the  former  by  A.  E.  Keith  o!  Chicago 
and  the  latter  by  the  Strowgcr  Automatic  Tele- 
phone Exchange.  Particulair,  of  the  proposed 
amendments  are  to  be  found  'n  the  Patent  Office 
Journal  of  December  7th,  and  notices  of  opposition 
must  be  lodged  by  January  7,  1899,  The  reason, 
given  for  the  desired  amendment  is  that  the 
patentee  is  advised  that  some  of  the  claims  as 
originally  drafted  are  capable  of  being  interpreted 
too  widely,  and  that  he  desires  to  restrict  them  to 
the   invention   described. 

The  members  of  Glasgow  Corporation  recently 
inspected  a  direct-automatic  telephone  exchange, 
equipped  by  the  Telephone  Construction  company 
ot  London.  The  exhibit  in  the  Glasgow  municipal 
buildings  contained  a  miniature  central  exchange  in 
full  working  order,  and  was  approved  by  the  com- 
mittee. A  contract  has  been  made  between  the 
corporation  and  the  Telephone  Construction  com- 
pany, with  the  object  of  having  an  installation  of 
25  leiephones  placed  in  the  municipal  buildings. 
In  place  of  there  being  a  sw'itchboard  worked  by 
girls  in  the  central  exchange,  the  connection  is 
made  by  the  subscriber  himself  through  an  auto- 
matic switchboard  which  is  operated  by  means  of 
a  disk  having  numbers  on  its  margin.  The  cost 
is  about  the  same  as  the  switchboard  now  in  use,  ■ 
it  is  estimated,  but  nearly  all  intermediate  labor  is 
done  away  with,  and  claim  is  made  that  the  neces- 
sity for  repair  is  very  largely  minimized.  It  is  not 
expected  that  a  serious  attempt  will  be  made  to 
furnish  an  equipment  for  the  municipal  exchange 
which  it  is  proposed  to  establish  in  opposition  to 
the  National  Telephone  company.  A  letter  appears 
in  the  North  British  Daily  Mail  from  the  Ericsson- 
Bell  Telephone  company  on  the  alleged  boycott  of 
the  anti-National  promoters:  "As  you  have  pub- 
lished in  your  issue  of  December  2d  our  letter  of 
November  25.  1898,  to  Sir  James  Marwick,  the 
town  clerk,  Glasgow,  withdrawing  our  quotations 
of  September  23.  1897,  for  multiple  switchboards, 
telephones,  etc.,  we  wish  you  to  make  it  generally 
known  that  the  contract  made  by  Messrs.  L.  M. 
Ericsson  &  Co.,  Limited,  at  Stockholm,  with  the 
National  Telephone  company.  Limited.  London, 
was  signed  on  October  3,  189S,  at  Stockholm, 
without  our  knowledge  or  consent.  The  agreement 
made  is  not  to  sell  telephone  apparatus  to  or  for  any- 
municipal  corporation,  or  any  licensee  of  her  maj- 
esty's postmaster-general,  in  connection  with  ex- 
change line?  within  the  British  Isles,  except 
through  the  National  Telephone  company,  Limited, 
at  London.''  The  agitation  provoked  by  this  action 
seems  to  have  startled  some  of  those  interested  in 
the  affair. 


COIVIIVIUNICATION, 


Public  Service  Telephones  at  Mankato. 

To  the   Editor  of  the  Western    Electrician: 

Your  issue  of  December  24th  contains   an   error 
in   the   statement   in   substance  that  the   Northwest- 
ern Telephone  company  defeated  the  Citizens'  Tele- 
phone  company   for   the   equipment   of   the    county 
buildings.     That  company  has  had  two  instruments 
in  the  county  buildings  for  some  time.     The  county 
siill    retains    them    and    adds    six     of     the    Citizens' 
company    instruments.     We    don't    feel    very    much 
defeated.     The    City    Council    also    voted    to    sub- 
stitute  our   instruments   for  the    Northwestern's. 
J.  H,  JAMES. 
President  Mankato  Citizens'   Telephone  company. 
Mankato.  Minn.,  December  26,   1898. 
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Wireless  Telegraphy  in  France. 

W.  P.  Atwell,  the  commercial  agent  of  the  United 
States  at  Roubaix,  has  furnished  the  consular  de- 
partment the  following  translation  of  M.  Ducretet's 
article  on  '"Wireless  lelegraphy"  and  the  experiments 
now  benig  conducted  in  i-rance : 

"The  starting  pomt  was  the  discovery  by  Henri 
Hertz,  in  1889,  ot  electric  waves  analogous  10  waves 
of  light.  A  machine  invented  by  hmi  enabled  one 
to  perceive  ihe  diltusion  of  electric  vibration  at  a 
snort  distance. 

"J:^roiessor  Popofif,  a  Russian  savant,  was  on  the 
point  ot  applying  this  discovery  to  telegrapny  in  1895: 
when  he  leaniea  that  M.  Braniy,  a  Irrencnman,  tiad 
already  invented  the  tube  seen  in  my  macliine  and 
v.hicli  is  the  essential  pomt,  as  tnis  puts  in  motion 
the  electric  currents,  or,  to  use  the  technical  terra, 
the  inducting  currents. 

"M.  Braniy  has  not  received  the  proper  share  of 
praise  lor  his  important  invention,  in  1690,  he  had 
already  observed  the  action  of  electrical  radiation 
on  metal  hiings,  free  or  agglomerated,  placed  in  an 
insulator  between  two  conauctors  forming  a  circuit 
made  by  a  battery  and  a  galvanometer,  i  he  hlings, 
primitively  insulated  or  01  very  high  electric  resist- 
ance, become  conductors  when  they  are  struck  by  an 
electric  wave.  This  conductibility  is  descroyea  by 
a  blow,  but  reasserts  itself  when  the  hlings  are  strucK 
by  a  new  wave. 

■■JVl.  Braniy  has  given  the  name  of  radio-conductors 
to  his  tubes  made  of  fihngs.  This  name  suggests 
that  their  conductibility  springs  from  the  inlluence  of 
electric  radiation,  produced  by  any  source  whatever, 
'i'he  sensitiveness  of  this  transmitter  is  extremely 
great. 

"Professor  Popoff  first  used  his  own  machine  to 
register  electric  waves  produced  by  atmospheric  dis- 
turbances; he  then  demonstrated  that  it  could  be 
practically  employed  in  the  navy  for  long-distance 
signals.  England  immediately  commenced  experi- 
ments with  a  machine  based  on  the  same  principles 
and  with  which,  it  is  said,  messages  have  oeen  sent 
between  Bournemouth  and  the  isie  of  Wight. 

"Experiments  have  been  made  in  ir'aris  and  quite 
recently  at  Biest,  where  Air.  Tissot  has  successiuily 
communicated  with  a  point  1,800  meters  (5,905  feetj 
distant.  I  have  covered  a  distance  of  four  kilome- 
ters (.2. 48  miles),  and  the  transmission  was  as  clear, 
even  through  a  fog,  as  between  the  Pantheon  and 
my  laboratory,  Rue  Claude  Bernard.  I  have  reason 
to  believe  that  still  greater  distances  will  be  com- 
passed. The  chief  difficulty  will  be  to  find  two 
points  at  sufficient  distance  and  at  the  same  time 
high  enough  not  to  be  hidden  from  one  another. 
The  success  that  has  crowned  our  efforts  is  due  to 
the  improvements  1  have  made  in  the  receiving  ma- 
chine and  particularlj'^  in  the  Braniy  tube. 

"It  cannot  be  concluded  from  our  experiments  that 
Hertz  telegraphy  will  take  the  place  of  ordinary  elec- 
tric telegraphy,  but  experiments  already  prove  the 
value  of  this  system  for  the  exchange  of  signals  be- 
tween ships  and  the  shore,  for  lighthouses  and  ex- 
ploring service,  and  for  communication  in  our  col- 
onies— African  and  Asiatic.  In  town,  posts  could  be 
readily  established  by  using  windows  or  towers  on 
high  buildings  very  far  apart.  The  only  objection 
would  be  that  all  machines  favorably  situaied  would 
receive  the  telegrams  from  one  transmitter.  This 
would  render  telegrams  public  property,  unless  a  se- 
cret alphabet  were  adopted. 

"The  receiving  machine  may  be  utilized  for  other 
purposes  than  communicating  the  current  to  a  tele- 
graphic machine;  a  row  of  incandescent  lamps  can 
be  lighted,  for  example,  or  the  fuse  of  a  mine  touched 
ofT.     It  is  merely  a  question  of  sufficient  force." 

In  further  explanation  of  the  work  being  done  in 
France  Mr.  Atwell  presents  the  following  particulars: 
"The  experiments  spoken  of  by  M.  Ducretet  are 
now  being  carried  on  at  his  Paris  laboratory.  On 
the  top  of  the  building  passers-by  may  see  a  mast 
20  meters  (65  feet)  high.  A  wire  passes  along  the 
top  and  is  connected  below  with  an  electric  con- 
ductor, a  Ruhmkorff  coil  and  an  accumulating  bat- 
tery made  after  a  special  plan.  The  machine  is  set  in 
motion  by  pressing  on  a  handle.  By  manipulating 
this,  a  telegram  can  be  sent  as  well  as  by  an  operator 
seated  before  his  machine.  It  would  seem  that  the 
message  would  stop  vv-hen  it  reaches  the  end  of  the 
wire.  This  is  not  the  case,  for  it  is  transmitted  to 
a  receiving  machine  four  kilometers  (2.48  miles) 
distant.  To  secure  this  transmission,  there  must  be 
no  such  obstacle  as  an  iron  wall  or  shaft  between 
the  two  points.  A  simple  wall  does  not  interfere 
for  a  space  of  several  hundred  meters. 

"As  soon  as  the  transmitter  is  put  in  motion,  the 
receiving  machine — the  ordinary  Morse  machine — 
begins  to  woik  automatically;  the  dispatch  arrives 
as  well  as  if  a  wire  connected  the  two  points.  A 
bell  rings  to  indicate  the  transmission  of  a  message, 
but  the  paper  rolls  out  automatically  to  receive  the 
words  printed  by  the  Morse  alphabet,  and  when  the . 
message  is  completed,  the  paper  ceases  to  roll. 

'•The  message  is  received  through  a  garret  window, 
from  which  hangs  a  wire.  This  wire  communicates 
with  the  Morse  machine  through  a  box  containing 
special  machinery.  As  soon  as  the  telegram  starts 
this  begins  to  tick,  and  an  experienced  telegrapher 
might  spell  out  the  telegram  before  it  appears  on  the 
paper. 

"For  the  use  of  specialists  and  for  laboratory  ex- 
periments, a  small  transmitter  has  been  constructed 
which  lias  no  mast  and  no  wire  running  above.  In 
the  course  of  experiments,  this  little  box  has  even 
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been  disconnected  from  the  wire  hanging  from  the 
window,  and  the  transmitter  started.  The  same 
ticking  began,  and  the  vibrations  were  plainly  felt 
by  taking  it  in  the  hand. 

"The  box  can  be  opened  without  danger  and  every- 
thing withdrawn.  There  will  be  found  in  it  dry  piles, 
small  wire  coils,  and  a  little  hammer  that  strikes 
on  a  tube  when  the  current  that  transmits  the  tele- 
gram passes.  The  stroke  of  the  hammer  against  the 
tube  produces  the  ticking  sound;  and  it  is  this  tube, 
the  essential  part  of  the  construction,  that  is  the  in- 
\cntion  of  M.  Braniy,  a  native  of  France.  It  is 
claimed  in  France  that  to  this  tube  is  due  wireless 
telegraphy,  both  in  this  and  other  countries." 


Early  Experiments  in  Space  Tele- 
graphy.^ 

By  Dr.  Oliver  Lodge. 

I  have  at  my  house  a  cable  a  quarter  of  a  mile 
long  altogether,  enclosing  an  elongated  rectangle, 
say,  150  by  30  square  yards,  and  with  that  i  can 
near  an  tnat  goes  on  in  the  neighbormg  telephone 
wires,  and  can  even  answer  bacK  with  a  suitable 
microphone  transmitter;  but,  there  being,  I  suppose, 
no  pnonopore  in  the  neighborhood,  I  hear  no  stray 
musical  note;  ihe  only  musical  note  1  hear  is  the 
one  belonging  to  the  desired  signals  when  they  are 
being  sent  10  me  from  an  equal  length  of  cable  round 
an  equal  but  squarer  contour  at  the  college  about 
two  miles  away,  or  2.5  kilometers  in  a  direct  line. 
i  may  say  that,  although  the  i^eyden  jar  or  con- 
denser constitutes  a  leading  feature  of  my  system, 
i  have  occasionally,  as  an  experiment,  dispensed 
with  It,  and  tried  what  could  be  done  with  the  area- 
enclosing  circuits  alone.  But  under  those  conditions, 
with  the  power  I  had  at  my  disposal,  I  was  not  usu- 
ally able  to  hear  anything,  i  was  using  a  small 
iow-frequency  dynamo  of  me  Pyke  and  Jnarns  pat- 
tern, and  at  the  sending  end  had  a  current  of  10  or 
12  amperes  going  around  the  circuit,  sometimes  as 
much  as  25  amperes.  Under  these  circumstances,  on 
the  ordinary  ^National  ielephone  company  s  tele- 
phones, the  sound  could  be  heard  many  miles  away ; 
away  over  in  Cheshire,  toward  the  Dee,  the  signals 
could  be  clearly  heard,  while  close  to  the  college 
the  subscribers,  unfortunately,  became  rampant;  but 
through  empty  space  the  signals  only  became  audible 
at  a  distance  of  two  miles  when  a  condenser  was  used 
and  the  circuit  properly  attuned.  I  am  speaking  now 
of  the  early  trials  wnen  no  suitable  receiving  tele- 
phone was  employed,  but  only  the  first  to  hand,  ihe 
cable,  bought  for  the  purpose  of  the  iriai,  was  de- 
scribed as  anti-inductive  telephone  cable  (not  ex- 
actly the  variety  required),  and  it  was  very  badly 
insulated,  having  been  bought  as  little  more  than 
old  materials;  but  still  it  might,  perhaps,  have  been 
expected 'to  do  better.  Directly  the  circuits  were 
syntonized,  however,  there  was  no  difficulty  in  hear- 
ing the  note  and  the  signals.  I  should  say  that  I 
did  not  work  with  the  fundamental  frequency  of  the 
dynamo — 128  per  second,  or  thereabouts^but  with 
the  third  harmonic,  which  is  fairly  strong  in  these 
Pyke  and  Harris  alternators,  of  frequency  384.  Such 
a  note  is  pleasanter  to  listen  to  than  a  deep  bass, 
the  ear  is  far  more  sensitive  to  it;  and,  moreover, 
to  attune  the  circuit  to  the  lower  frequency  would 
have  entailed  a  prodigious  capacity.  As  it  was,  I 
used  28  microfarads,  and  had  to  insert  the  thick 
wire  of  a  Hedgehog  transformer  in  the  circuit,  too, 
in  order  to  get  the  induced  circuit  frequency  as  low 
as  3S4  with  the  quarter-mile  length  of  cable  once 
round.  I  generally  used  a  couple  of  Ader  telephones 
in  series,  each  of  about  70  ohms  resistance,  and  con- 
nected them  thus  as  a  shunt  to  the  receiving  con- 
denser. The  resistance  of  the  receiving  cable  itself 
was  only  0.07  ohm  (it  consisted  of  100  No.  18  wires 
all  in  parallel),  so  that  if  the  telephone  had  been  in 
series  with  it  a  very  low-resistance  winding  would 
have  to  be  employed,  and  in  the  early  trials  I  did 
not  happen  to  have  such  a  telephone  handy.  I  did, 
however,  use  a  Western  Electric  loud-speaking  tele- 
phone of  two  ohms  resistance  occasionally.  A  trans- 
former, of  course,  was  sometimes  used,  but  it  wastes 
power.  Besides,  the  low  resistance  of  a  transformer 
winding  is  apt  to  be  rather  illusory  when  its  higher 
resistance  secondary  is  closed.  At  the  sending  end, 
also,  condensers  were  employed,  in  series  with  dy- 
namo and  coil,  in  order  to  strengthen  by  resonance 
the  third  harmonic  at  the  expense  of  the  funda- 
mental. The  cable  there  was  about  400  yards  of 
well-insulated  telephone  cable,  consisting  virtually 
of  20  strands  of  separately  insulated  No.  16  wire, 
s'ung  on  poles  around  a  squarish  contour;  but,  un- 
fortunately, it  was  again  sheathed  in  lead  so  as  to 
be  nominally  "anti-inductive."  I  found  it  best  usu- 
ally to  join  these  20  wires  in  five  series  of  four 
strands  each;  and  the  current  in  each  strand  being 
then,  say,  six  amperes,  I  call  the  whole  current  in 
the  cable  24  amperes.  The  receiving  cable  I  could 
also  at  first  employ  in  separate  strands,  for  its  lOO 
wires  were  supposed  to  be  insulated  with  ihin  India 
rubber.  The  first  time  I  heard  the  note  I  had  19 
of  these  strands  in  series,  without  a  condenser,  con- 
stituting a  coil  of  19  turns,  connected  to  an  Ader  tele- 
phone. Since  then,  however,  the  insulation  has  so 
nmch  broken  down  that  I  am  constrained  to  use  all 
the  wires  in  parallel,  which,  for  many  purposes,  is 
I'ot  so  convenient. 

I.     Abstract  of  paper  read  before  the  Insiitution  of  Electrical 
Engineers  at  London,  December  8,  189S. 
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Massachusetts  Institute  of  Technology. 

President    Craft's    annual    report    of   the    Massa- 
chusetts Institute  of  Technology,   presented  at  the 
last    meeting    of   the    corporation,    shows    that    the 
year   has   been   a   remarkable   one   in   the   financial 
history    of    the    institute.     More    money    has    been 
received   through   bequests   and   gifts   than    in    any 
previous   year.     Under   the   will    of   the   late    Hon 
Henry    L.    Pierce,    $750,000   has   been   paid   to    the 
institute    by    his    executors.     This    is    the    largest 
donation  ever  made  to  it  by  one  person.     In  addi- 
tion to  this,   the  executors  of  the   late   Mrs.  Julia 
B.   H.  James   have  paid   over  ?i40,5oa,   this   being 
also  one  of  the  largest  gifts  ever  made  to  the  insti- 
tute.    Mr.     George     A.     Gardner     has     generously 
given  $20,000,  the  income  from  which  is  to  be  used 
in    the    payment   of    salaries,    a   much   needed   pro- 
vision, while  $10,000  has  come  from  the  late  John 
\V.    Carter,    and    $1,482.79    has    been    added    to    the 
.arge   sum  previously   received   from   the   estate   of 
the  late  Mrs.  Susan  E.  Dorr  for  the  Rogers  Physical 
Laboratory.     Besides  these  gifts  to  the  institute  it- 
self    a     traveling    fellowship    in     the     architectural 
department    has    been    established    by    the  will    of 
Willard  B.  Perkins    of  the  class  of  '72.     For  this 
purpose    the    sum    of   $6,000    has    been    given,    the 
accumulated  income  from  which  is  to  be  used  every 
fourth  year.     The  estate  of  the  late  Mrs.  Ann  White 
Dickinson     donated    $40,000    for    scholarship    pur- 
poses.    A  friend  has  given  $500  to  meet  a  special 
want,   and  $200  has    come  from    Mrs.    William    B. 
Rogers,  to  be  used  for  periodicals.     This  great  in- 
crease in  funds  came  at  a  time  when  it  was  very 
much  needed.     It  at  once  led  to  the  erection  of  the 
new  fireproof  building  in  Trinity  place,  which  is  to 
bear  the  name  of  the  late  Hon.   Henry  L.  Pierce. 
It  has   also   Tnade  possible   extensive   changes   and 
improvements  in  the  old  buildings.     It  is  expected 
that    the    institute    will    receive    $400,000    from    the 
estate  of  the  late  Edward  Austin.     This  amount  ap- 
pears to  be  intended  for  scholarships  and  similar 
uses,  and  will  be  highly  appreciated,  but  the  great 
desideratum  for  the  immediate  future  is  accessions 
to  the  unrestricted  funds   of  the   institute.     It  is  a 
fact  not  generally  understood  that  the  actual   ex- 
pense   of   instructing    students    is    on    the    average 
$330  per  year,  while  only  $200  is  paid  as  tuition  fees. 
The    balance    of   $130,    including    interest    on    per- 
manent investments,  land^  buildirgs,  machinery,  etc., 
has    to   be   met.     During  the  year   the   institute   has 
lost  by   death   two   of  the   oldest   members   of  the 
corporation,    Frederick   W.    Lincoln   and  John    M. 
Forbes.     The  total  number  of  students  is  somewhat 
diminished  this  year,   being   1,171   as   against   1,198 
last  year.     For  the  last  four  or  five  years  the  num- 
ber has  changed  very  little.     Statistics  recently  pub- 
lished   in    regard   to   all    schools   of   applied   science 
in  this  and  other  countries  show  that  a  maximuiu 
was  reached  in   1894,   and  that   since  that  date  the 
number  of  technical  schools  has  increased,  while  the 
number    of    students    has    decreased.     The    figures 
given  do  not  allow  of  very  exact  determination,  but, 
so  far  as  published,  they  show  a  very  considerable  de- 
crease since  1894,  so  that,  on  the  whole,  the  manage- 
ment considers  that  it  has  been  fortunate.  The  report 
explains  that  such  a  pause  as  may  be  observable  in 
the    development    of    schools   of    applied    science    is 
not  due  to  lack  of  demand  for  skilled  professional 
knowledge,   as   experience  shows  that  the   demand 
is  a  constantly  increasing  one,   and  that  where  one 
man   is  sent  out  to  take  charge  of  any  branch   of 
manufacturing   industry   it   frequently   creates   a   de- 
mand for  other  men  to  take  charge   of  other  de- 
partments   of   the    work.     It    has    been    found    that 
17  undergraduates  and  61   po'^tgraduates,  as  far  as 
known,  have  taken  part  in  the  war.     In  the  different 
departments   the   introduction   of  advanced   studies 
in  consequence   of  advanced  entrance  requirements 
shows  that  the  school  is  making  continued  progress 
toward  a  higher  standard  for  its  degree.     Another 
notable    feature   is   the   progress   toward   a   greater 
subdivision    of    students     into     small     sections     in 
laboratories,   and  the   consequently   increasing   value 
placed  upon  laboratory  work.     During  the  last  four 
years  this  movement  has  led  to  the  appointment  of  iS 
new  instructors,  while  the  total  number  of  students 
has  remained  about  the  same.     The  departments  of 
civil     and     mechanical     engineering,     naval     archi- 
tecture,   architecture,    geology   and    industrial    chem- 
islrv   have  benefited  by  the   erection   of  the   Pierce 
building  in  increased  space,  better  light,  and  par- 
ticularly   in    having   rooms    especially   designed    to 
meet  the  wants  of  these  departments. 


Equipment  of  the  Broadway  Cable   Line 
with  Electricity, 

\Continucd fro7n  page  j6g  ] 

seen  that  the  new  track  is  considerably  heavier 
The  rails,  weighing  107  pounds  to  the  yard,  are 
not  only  the  most  massive  used  in  any  street  rail- 
way, but  they  are  several  pounds  heavier  than  the 
largest  rails  used  on  the  steam  railroads,  where  the 
most  massive  rails  do  not  exceed  100  pounds  to 
the  yard.  This  is  the  weight  of  the  rails  on  main 
line  of  the  New  York,  New  Haven  &  Hartf-ord 
railroad  and  on  certain  stretches  of  the  New  York 
Central  and  the  Pennsylvania  railroads. 

Current  for  the  whole  of  the  underground  system, 
including  the  Broadway  line,  is  eventually  to  be 
furnished  from  one  great  central  station  at  Ninty- 
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sixth  street  and  the  East  river.  It  will  have  a 
capacity  of  70,00  horse  power,  or  over  four  times 
that  of  any  existing  power  station  in  this  country. 
The  plant  will  consist  of  87  vratcr-tube  boilers  of 
Soo  horse  power  each;  11  cross-compound  engines, 
each  of  6,600  horse  power,  and  11  direct-con- 
nected three-phase  alternating-current  generators. 
The  current,  at  6,000  volts,  will  be  led  to  eight 
substations,  conveniently  located  with  reference  to 
the  various  lines.  Here  it  will  be  converted  by 
static  and  rotary  converters  to  a  pressure  of  550 
volts,  at  which  it  will  pass  to  the  conductors. 


Shortcomings  of  Municipal  Ownership. 

[From  Ihe  EngincerioK  Record.  1 

A  favorite  subject  of  discussion  by  a  limited  class  of 
self-styled  municipal  reformers  is  the  municipal  oper- 
ation of  street  railways  in  the  United  States.  They 
point  to  the  operation  of  such  railways  by  a  few  mu- 
nicipalities in  Great  Britain  as  indicating  greater  prog- 
ress in  those  cities  in  the  direction  of  municipal  control 
than  anything  yet  achieved  on  this  side  of  the  Atlan- 
tic, and  in  other  ways  spread  an  opinion  abroad  that 
the  United  States  is  far  behind  the  times.  No  one 
can  truthfully  claim  that  the  control  of  semi-public 
undertakings  in  this  country  is  not  deficient  in  some 
respects,  but  the  defects  are  as  liable  to  be  injurious 
to  the  corporations  as  to  the  cities,  and  the  talk  about 
municipal   street   railways   is"  sadly   misleading. 

It  has  long  been  the  British  practice  to  own  the 
street-railway  tracks  and  lease  them  to  private  com- 
panies, the  object  of  such  a  system  being  to  secure 
as  permanent  and  good  streets  as  possible  by  keeping 
both  track  and  pavement  under  city  control.  But 
imtil  recently  the  operation  of  street  railways  by 
municipalities  has  been  decidedly  unpopular. 

In  1882  Huddersfield.  a  city  of  about  100.000  pop- 
ulation, began  to  operate  a  horse  and  steam  road 
which  is  now  22  miles  long.  It  is  financially  unprofit- 
able, and  the  deficiency  in  revenue  is  met  by  taxation. 
In  1893  Plymouth,  a  slightly  smaller  city,  found  itself 
forced  to  undertake  the  management  of  four  miles 
of  horse  tramway  which  would  not  be  tolerated  in 
an  American  village  to-day;  it  also  is  a  financial 
failure.  The  next  city  to  follow  this  lauded  procedure 
was  Leeds,  having  a  population  of  about  400,000, 
which  operates  22  miles  of  horse,  steam  and  electric 
lines  at  a  slight  profit.  In  1896  Sheffield,  with  a 
population  of  nearly  350,000,  began  the  operation 
of  10  miles  of  track  with  horses  and  steam  motors 
of  a  type  well  calculated  to  make  a  traction  engine 
shy.  The  financial  returns  on  this  enterprise  are 
still  uncertain,  but  there  is  reason  to  look  for  a  profit 
next  year.  Dover  and  Hull  began  municipal  opera- 
tion of  their  lines  in  the  same  year,  and  in  1897  Birk- 
enhead, Bolton,  Bradford.  Edinburgh,  Halifax,  Lei- 
cester, Liverpool,  Manchester,  Newport,  Neath, 
Nottingham  and  Southampton  obtained  the  same 
right  from  Parliament.  During  the  past  year  several 
other  cities  have  also  been  given  power  to  operate 
railways. 

The  experiment  m  municipal  operation  which  has 
attracted  most  attention  is,  however,  that  of  Glas- 
gow. In  1872  this  city  leased  its  street  tracks  to  the 
Glasgow  Tramway  and  Omnibus  company,  which 
paid  $980,000  to  the  city  on  account  of  construction 
during  the  23  years  of  the  lease.  The  tracks  cost  the 
city  $1,678,000  all  told,  but  deducting  the  company's 
payments,  the  net  cost  may  be  roughly  estimated  at 
$698,000.  The  city  paid  out  during  this  period  as 
interest  on  the  tramway  debt  and  on  the  sinking  fund 
about  $1,083,000,  while  it  received  from  the  company 
$j, 169,000  in  the  name  of  interest  on  the  capital  ex- 
penditure and  $224,000  as  mileage  taxes,  or  $1,393,000 
in  all.  The  difference  between  $1,393,000  and  $1,083,- 
oco,  or  the  sum  of  $310,000,  distributed  over  a  period 
of  23  years,  may  be  considered  as  approximately  the 
net  profit  of  the  undertaking.  When  the  lease  ex- 
pired on  July  I,  1894,  the  city  was  thus  the  possessor 
of  about  65  miles  of  track,  which  had  ctist  it  the  net 
sum  of  about  $698,000,  and  had  to  its  credit  in  the 
"common-good  fund,"  on  account  of  the  street  rail- 
way, the  sum  of  $310,000. 

What  the  city  has  done  since  that  time  is  not  cal- 
culated to  make  an  American  want  such  municipal 
management.  The  committee  of  25  which  had  con- 
trol of  the  tramways  could  not  agree  on  a  system  of 
mechanical  traction,  and,  accordingly,  decided  to 
continue  the  use  of  horse  cars.  New  barns  were 
built,  a  large  number  of  horses  were  bought,  and 
new  equipment  of  this  class  was  secured  throughout 
at  a  time  when  electric  traction  had  been  clearly  dem- 
onstrated to  be  financially  better,  as  well  as  more 
satisfactory  to  the  traveling  public.  The  net  capital 
expendfture  was  increased  from  $1,678,000  to  $3,066.- 
oco  by  May  31.  1897.  and  if  the  $980,000  paid  to  the 
city  by  the  old  company  is  taken  into  account,  it 
will  be  seen  that  $4,046,000  had  been  spent  in  all  to 
acquire  a  system  of  "jy  miles  of  single-track  railway. 
The  total  revenue  for  the  fiscal  year  of  1897  was 
$1,805,000,  and  the  total  working  expenses  were 
$1-393.000.  But  of  these  expenses,  $632,000  was 
spent  for  wages  and  salaries  at  rates  about  half  those 
paid  in  the  United  States.  For  example,  conductors 
and  drivers  were  paid  $1.08  a  day  after  three  years' 
service,  while  the  West  End  Street  railway  was  pav- 
ing $2.25  for  the  same  service;  Glasgow  paid  switch- 
men 28  cents  a  day  and  the  Boston  company  $1.14. 
and  so  on  through  a  long  list ;  so  it  is  evident  that 
while  the  Glasgow  railways  showed  a  profit  under 
the  existing  conditions,  if  the  men  were  paid  Ameri- 
can wages  the  balance  would  dwindle  to  an  insig- 
nificant amount. 
Electric  traction  was  bound  to  come  in  Glasgow, 
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however,  and  the  city  can  now  boast  of  owning  and 
running  an  electric  railway,  although  a  very  short 
one,  2Vi  miles  long.  It  is  thoroughly  American, 
which  must  disturb  those  reformers  who  say  Great 
Britain  is  the  fountain  head  of  wisdom  in  street- 
railway  management,  for  the  power  plant  comprises 
three  300  horse  power  Mcintosh  &  Seymour  engines 
direct-coupled  to  Westinghousc  generators,  two  Bab- 
cock  &  Wilcox  boilers,  Westinghousc  motors,  Worth- 
ington  condensers,  Blake-Knowles  pumps,  and  the 
latest  American  system  of  track  construction  with 
100-pound  rails  resting  on  longitudinal  beams  of  con- 
crete. The  fares  on  this  electric  line  arc  one  cent 
for  .6  mile,  two  cents  for  1.81  miles  and  three  cents 
for  2}/^  miles,  the  length  of  the  line. 

Glasgow  has  a  population  of  700,000.  In  its  pres- 
ent condition  it  operates  street  railways  in  36  miles 
of  street,  there  being  over  "/^  miles  of  single  track. 
Boston  and  its  immediate  suburbs  have  a  population 
which  may  be  roughly  assumed  to  approach  that  of 
Glasgow,  but  this  population  was  served  by  over 
400  miles  of  street  railways,  mostly  electric,  in  1895, 
and  file  mileage  has  grown  since  then.  Huddersfield 
and  Plymouth  together  have  26  miles  of  railways, 
operated  by  horses  and  steam.  Worcester,  Mass.,  a 
city  of  the  same  size,  has  60  miles  of  electric  railway. 
Leeds  has  22  miles  of  well-assorted  classes  of  street 
railways,  and  Denver,  Colo.,  about  one-fourth  its 
size,  has  212  miles,  mainly  electric  and  cable,  the  lat- 
ter now  giving  way  to  the  former.  In  view  of  these 
facts,  it  will  require  more  than  glittering  generalities 
to  convince  a  citizen  of  the  United  States  that  it  is 
necessary  to  cross  the  Atlantic  to  learn  how  to  ob- 
tain good  street-railway  service. 


Power  Dam    Destroyed    at  Tampa,  Fla 

The  Consumers'  dam  across  the  Hillsboro  River,  at 
Tampa,  Fla.,  by  means  of  which  power  was  supplied 
for  the  Tampa  Electric  Light  and  Power  company, 
was  completelj'  destroyed  last  week  by  the  explosion 
of  a  dynamite  bomb,  and  the  city  was  left  in  dark- 
ness and  also  without  power  for  street-car  service. 
The  damage  is  estimated  at  $24,000. 

The  disaster  is  shrouded  in  mystery.  There  were 
watchmen  at  each  end  of  the  dam  and  a  double  row 
of  brilliant  lights  extended  from  one  end  to  the  other. 
The  explosion  occurred  near  the  floodgates  at  the 
center  of  the  structure,  and  the  person,  who  put 
the  cartridge  in  place  must  have  passed  one  of  the 
w-atchmen,  yet  he  seems  to  have  completely  escaped 
the  vigilance  of  the  guard,  and  left  no  trace  by  which 
his  identity  could  be  established. 

It  was  at  first  thought  that  the  farmers  over  whose 
lands  the  water  was  backed  by  the  dam,  and  who 
have  appealed  to  the  company  from  time  to  time,  in 
vain,  for  damages  for  losses  sustained  thereby,  had 
instigated  the  deed,  but  there  seems  to  be  no  proof 
of  this. 

The  company  is  operating  some  of  its  cars  by 
means  of  a  small  emergency  steam  plant,  and  from 
the  Morse  &  Cole  shops  sufficient  power  has  been 
secured  for  1,000  lights.  The  company  expects  to 
obtain  more  power  from  outside  sources,  and  soon 
temporarily  to  resume  both  its  lighting  and  car  serv- 
ice. 

The  dam  was  built  of  concrete  and,  together  with 
the  plant,  was  valued  at  $350,000. 


Northwestern  Electrical  Association. 

The  association's  transportation  committee  an- 
nounces that  it  has  secured  favorable  rate  of  fare  and 
one-third  for  the  round  trip  (on  the  certificate  plan) 
from  points  in  the  northern  peninsula  of  Michigan, 
Wisconsin.  Illinois.  Iowa  and  Minnesota  and  that 
the  Chicago  and  Northwestern  railway  has  arranged 
for  special  parlor  cars  to  be  attached  to  the  8:30  a.  m. 
train  leaving  Wells  and  Kinzie  streets,  Chicago,  Jan- 
uary i8th,  for  Milwaukee. 

To  enable  the  committee  properly  to  provide  for 
the  comfort  of  members,  it  is  hoped  that  all  those 
who  expect  to  attend  the  Milwaukee  meeting  will 
notify  it  at  once,  so  that  ample  accommodations  may 
be  provided. 

All  members  should  purchase  regular  one-way 
tickets,  taking  receipt  therefor,  which,  when  signed 
by  the  secretary  and  railway  agent  at  Milwaukee, 
will  entitle  them  to  the  one-third  fare  returning.  The 
committee  comprises  James  Wolff  of  320  Dearborn 
street.  W.  W.  Low  of  242  Mladison  street  and  George 
S.  Whyte  of  ig  South  Canal  street,  Chicago. 


Peoria  Street-railway  Franchises. 

The  Central  City  Railway  company  of  Peoria,  III., 
which  announced  its  intention  of  applying  for  an  ex- 
tension of  its  franchise  under  the  Allen  law,  has 
made  public  the  ordinance  which  it  will  present  to 
the  council. 

The  term  of  the  franchise  is  left  blank,  also  the 
cash  compensation  to  be  paid  in  the  form  of  an  an- 
nual license.  On  both  of  these  points  the  company 
declares  its  willingness  to  negotiate  with  the  council. 

In  return  the  company  offers  to  erect  a  $35,000  con- 
vention hall,  which  Peoria  has  long  been  wanting  to 
build,  to  construct  several  extensions,  to  give  trans- 
fers to  and  from  the  Prospect  Heights  line  and  ex- 
tend the  present  transfer  system,  to  increase  the  an- 
nual licenses  and  to  continue  all  the  provisions  of  the 
present  ordinances  guaranteeing  competition  by  al- 
lowing the  use  of  so  many  blocks  of  its  tracks  in  the 
downtown  districts  for  competing  companies. 

The  company  offers  a  bond  of  $100,000  to  guar- 
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antee  that  it  will  not  take  advantage  of  any  Allen-law 
provisions  allowing  it  to  charge  a  straight  five-cent 
fare  and  bar  competition.  It  will  continue  the  pres- 
cntfare  of  12  tickets  for  50  cents. 

The  present  franchise  has  17  years  to  run,  and  it 
IS  understood  the  company  wants  to  get  between 
30  and  40  years  on  a  compromise. 

The  fight  in  Chicago  against  the  50-vear  extension 
asked  for  by  the  street  railways  has  had  a  marked 
effect  on  the  situation  in  Peoria.  The  original  Peoria 
ordinance  asked  for  a  50-year  extension,  but  grow- 
ing hostility  impelled  the  company  to  make  this  a 
subject  of  compromise. 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  December  6.— The  Fifth  avenue  stage 
line  has  been  sold,  and  it  may  be  that  its  horses  and 
vehicles,  long  the  butt  of  the  wit  of  the  newspaper 
paragrapher,  will  be  succeeded  by  smart,  up-to-date 
electric  omnibuses.  Albert  J.  Elias,  Henry  Hart 
and  Edward  Lauterbach  have  bought  the  property 
It  IS  given  out  that  there  will  be  no  change  in  the 
conduct  of  the  line  for  the  present,  but  as  the  gentle- 
men  named  are  all  prominently  connected  with  the 
Third  Avenue  Railroad  company,  it  is  thought  that 
there  may  be  some  connection  between  that  com- 
pany, which  has  entered  into  contract  for  a  64.000- 
horse  power  electric-power  plant,  and  the  'bus 
line  just  purchased.  It  is  said  to  be  the 
purpose  of  Mr.  Lauterbach  and  his  asso- 
ciates, or  of  the  Third  Avenue  Railroad 
company,  in  case  it  shall  be  deemed  best  to  turn 
the  Fifth  avenue  stage  line  over  to  that  corpora- 
tion, to  substitute  at  an  early  day  for  the  horse- 
drawn  stages  in  Filth  avenue  a  line  of  electric  ve- 
hicles, run  by  storage  batteries  charged  from  the 
surplus  electricity  generated  at  the  Third  avenue 
company's  power  house.  Fifth  avenue  is  now  as- 
phalted and  the  automobile  vehicles  do  their  best  ' 
work  on  smooth  pavements.  The  change  from, 
horses  as  the  motive  power  would  do  much  to 
promote  the  cleanliness  of  the  avenue.  More  than 
all,  no  railway  tracks  can  be  laid  in  Fifth  avenue, 
but  a  line  of  automobile  stages  there,  with  frequent 
service,  rapid  movement  and  up-to-date  vehicles, 
would  probably  yield  large  returns  and  would  prove 
a  strong  competitor  to  the  Metropolitan's  lines  in 
the  avenues  on  either  side  of  Fifth  avenue. 

The  increasing  use  of  acetjdene  gas  has  attracted 
the  attention  of  the  fire  department,  and  Fire  Com- 
missioner Scannell  has  taken  steps  to  regulate  the 
trade  in  calcium  carbide  in  the  city.  The  carbide  is 
stored  in  most  of  the  sporting-goods  houses  and 
bicycle  stores  in  the  city.  The  large  dry-goods 
houses  also  carry  considerable  quantities  of  the  sub- 
stance since  the  advent  of  the  gas  bicycle  lamp.  In 
case  of  a  fire  in  a  store  containing  a  quantity  of  the 
carbide,  the  water  thrown  by  the  firemen  would 
quickly  generate  gas  and  cause  a  disastrous  explo- 
sion. Commissioner  Scannell  has  approved  regula- 
tions framed  by  the  inspector  of  combustibles,  and 
ordered  the  fire  department  to  enforce  them.  Ac- 
cording to  the  new  rules,  all  calcium  carbide  in 
transit  through  the  city  and  in  storage  must  be  in- 
closed  in  hermetically  sealed  iron  receptacles  and 
marked  plainly;  "Calcium  carbide.  Dangerous  if 
not  kept  dry."  No  single  package  must  exceed  one 
hundred  pounds.  As  to  the  sale  of  the  carbide,  not 
more  than  twenty  pounds,  either  in  bulk  or  in 
cartridges,  can  be  stored  or  kept  in  any  building 
used  for  dwelling  or  mercantile  purposes,  and  this 
amount  can  be  kept  only  on  a  permit  obtained  from 
the  fire  department.  The  permit  will  provide  that 
all  quantities  in  excess  of  two  pounds  shall  be  in 
tight  metal  packages,  and  kept  elevated  at  least  six 
inches  from  the  floor,  in  a  fireproof  safe,  above  the 
street  grade.  The  manufacture,  transportation,  .stor- 
age, sale  or  use  of  liquified  acetylene  is  absolutely 
prohibited  within  the  city  limits.  Provision  is  made 
for  the  storage  of  calcium  carbide  in  sealed  recep- 
tacles in  quantities  not  exceeding  one  hundred 
pounds,  in  isolated  buildings  of  fireproof  construc- 
tion. The  storage  must  also  be  with  a  permit  from 
the  fire  department,  and  the  entire  quantity  stored 
must  not  exceed  five  hundred  pounds  in  the  aggre- 
Rate.  M.  S. 


New  England  News. 

Boston.  December  24. — Probably  there  is  no  land- 
mark in  the  whole  United  States  better  known  than 
the  gilded  dome  of  the  Massachusetts  State  House 
on  Beacon  hill.  Heretofore  this  crowning  glory 
of  the  architectural  pile  has  been  luminous  only  by 
day,  when  the  rays  of  the  sun  shone  upon  it,  but 
the  recent  restoration  of  the  old  Bulfinch  front  and 
other  changes  in  the  6tr:icture  have  been  made  the 
occasion  for  an  innovation,  and  the  dome  is  now 
a  blaze  of  electric  lights  at  night,  six  encircling  rings 
of  lamps  being  attached  to  the  dome's  exterior  in 
such  a  way  as  to  make  it  a  beautiful,  gleaming  pin- 
nacle above  the  surrounding  city.  Within  a  few  days 
the  large  bronze  lamps  of  the  grand  entrance  on  the 
Bowdoin  street  side  of  the  capitol  extension  have 
been  completed  and  are  now  lighted  every  evening. 
There  are  four  of  them,  each  carrying  within  its 
great  globe  six  ^2  candle  power  lights.-  " 

The  latest  project  for  an  electric  railway  in  Maine 
contemplates  the  connection  of  Biddeford,  Saco  and 
Kennebunk  with  York  Beach.  C.  S.  G. 
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Northwestern  Notations. 


Minneapolis,  December  27. — Messrs.  Sewer  and 
Meddar  of  Red  Bluff,  Mont.,  have  completed  the 
work  of  several  years  on  the  construction  of  a  dam 
acioss  the  Madison  River  in  I\Iadison  canon,  to 
develop  electric  power.  Over  four  tons  of  dynamite 
were  used,  and  the  side  of  the  mountain  was  literally 
blown  off  into  the  canon,  and  the  dam  constructed 
at  one  moment.  It  is  expected  to  put  in  huge  dy- 
namos and  develop  electrical  power,  which  shall  be 
transmitted  to  all  the  big  towns  in  the  state,  to  fur- 
nish power  for  smelters  and  other  enterprises.  It 
is  expected  to  have  the  plant  in  operation  in  a  few 
months. 

The  earnings  of  the  Madison  (Wis.)  electric  rail- 
way for  the  year  ended  December  1st  were  $45,- 
333-49,  an  increase  of  $2,619.07  over  the  previous 
year.  The  Madison  Gas  and  Electric  company's 
earnings  for  the  same  period  were  $56,564. 

The  suit  of  William  O'Brien  at  Butte,  Mont., 
against  the  General  Electric  Light  company  for 
$5,000  damages  has  been  compromised  for  $1,900. 
O'Brien's  son  had  a  hand  burned  very  badly  from 
a  live  wire  of  the  company,  which  was  permitted  to 
remain  on  the  ground. 

The  Kenwood  Park  (la.)  Water  and  Light  com- 
pany is  an  applicant  for  a  franchise  for  an  electric- 
light  plant. 

The  George  Warren  company  is  installing  an  elec- 
tric-light plant  at  Warren,  Wis. 

Columbus,  Wis.,  is  about  to  put  in  an  electric-light 
plant.  The  city  officials  are  now  examining  mu- 
nicipal plants  in  Wisconsin  and  other  states. 

The  Gugler  Electric  company  of  Minneapolis  has 
reorganized  as  the  Gugler  Electric  Manufacturing 
company. 

The  Power  and  Electric  Light  company  of  Britton, 
S.  D.,  has  been  incorporated,  with  $3,500  capital 
stock. 

Work  has  been  begun  on  an  electric-light  plant  at 
Canton,  S.  D.  The  full  capacity  of  the  dynamo  has 
already  been  contracted  for. 

Alderman  Knauft  of  St.  Paul  thinks  that  electric 
lighting  for  streets  is  cheaper  than  gas  or  gasoline, 
even  on  the  basis  of  the  latest  bid  made  the  council, 
of  $115.50  per  arc  light. 

An  electric  car  line  is  projected  from  St.  Cloud 
or  Sauk  Rapids,  Minn.,  to  Pierz.  Minn.,  thence  to 
Brainerd.  It  is  understood  the  Benton  Power  and 
Traction  company  of  St.  Cloud  is  behind  the  plan. 
This  company  has  just  completed  arrangements  to 
construct  a  power  dam  across  the  Mississippi  River 
at  Sauk  Rapids. 

The  case  of  Addie  M.  Shaw  for  Noah  Shaw  &  Co., 
against  Fitch  Gilbert,  at  Eau  Claire,  Wis.,  has  been 
decided  in  favor  of  the  plaintiff.  The  suit  grew  out 
of  the  failure  of  the  National  Electric  Manufacturing 
company.  The  plaintiff  charges  that  the  National 
company  was  given  credit  for  $14,847.64  on  the  rep- 
resentations of  the  defendant  that  the  company  was 
wholly  solvent.  The  verdict  is  practically  a  judg- 
ment for  the  full  amount. 

The  village  of  West  Salem,  Wis.,  has  been  having 
a  great  deal  of  trouble  over  its  electric  lighting,  and 
there  has  been  a  considerable  sentiment  in  favor  of 
putting  in  a  village  plant.  A  contract  has  now  been 
closed  with  Dr.  E.  C.  Swarthout  of  La  Crosse  for 
60  32  candle  power  incandescent  street  lamps. 

The  prospects  are  pretty  good  at  Oshkosh,  Wis., 
for  an  interurban  line  to  Neenah.  The  Citizens' 
Traction  company  has  about  completed  securing  a 
right-of-way.  J.  K.  Tillotson  has  a  right-of-way  and 
consent  of  property-owners,  and  wanted  to  sell  it 
to  the  Citizens'  company,  but  the  company  regarded 
his  price  excessive,  and  proceeded  to  get  a  right-of- 
way  of  its  owm.  Then  the  Fox  River  Valley  Electric 
Railway  company  has  a  right-of-way  for  the  "lake 
shore"  road,  between  Oshkosh  and  Neenah. 

R.  G.  Willand  of  Duluth,  Minn.,  has  made  a  propo- 
sition to  the  council  of  Thief  River  Falls.  Minn.,  to 
establish  an  electric-light  plant.  There  is  also  talk 
01  a  municipal  plant. 

Milton.  la.,  will  vote  Jaiiuary  4th  on  a  franchise  for 
electric  lighting,  to  S.  E.  Irish  and  others  of  Keosau- 
qua. 

H.  E.  Johnson  of  Le  Roy.  Minn.,  contemplates 
putting  in  an  electric-light  plant  in  connection  with 
his  flour  mill. 

It  is  said  that  the  C.  R.  I.  &  P.  railroad  has  offered 
to  bear  half  the  expense  of  operating  the  street- 
lighting  plant  at  Washington,  la.,  all  night.  At 
present  there  is  midnight  service. 

All-night  service  will  soon  be  in  force  at  Decorah, 
la. 

The  council  of  Luverne,  Minn.,  has  ordered  the 
electric-light  plant  to  run  all  night  for  one  month,  as 
an  experiment. 

F.  McCormack  of  Duluth,  Minn.,  is  an  applicant 
for  an  electric-light  franchise  at   Cloquet,   Minn. 

E.  L.  Peck,  proprietor  of  the  electric-light  plant 
at  Zumbrota,  Minn.,  proposes  to  string  wires  to  Pine 
Island,  Minn.,  and  furnish  that  village  with  electric 
light. 

The  Dubuque  (la.)  Street  Railway  company  con- 
templates extending  its  lines  to  the  high  bridge. 

The  Northern  Pacific  railway  contemplates  estab- 
lishing an  electric-light  plant,  in  connection  with 
water-pumping  stations  at  the  small  towns  along  its 
line,  and  furnishing  these  communities  with  electric 
light  and  water  service.  It  is  proposed  to  make  a 
canvass  among  the  business  men  of  the  towns  tor 
light  and  water  service. 

E.    F.   Foote,   who   has   been  connected   with   the 
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electric-light  plant  at  Albert  Lea,  Minn.,  for  several 
months,  has  sold  his  interests  to  G.  C.  Edwards,  the 
owner  of  the  remainder  of  the  stock.  Mr.  Edwards 
is  now  the  sole  owner.  George  L.  Carrington  will 
be  retained  as  general  manager. 

Electric  lighting  is  being  considered  at  Plankinton, 
S.  D.  / 

The  Postal  Telegraph  company  is  expected  to  reach 
Spokane,    Wash.,    within    a    short    time. 

A  broken  main  shaft  in  the  power  house  of  the 
LiglU  and  Power  company  at  Eau  Claire,  Wis., 
caused  a  stoppage  of  the  street  cars  in  Eau  Claire 
and  Chippewa  Falls  and  of  the  interurban  line  be- 
tween them.  The  latter  were  tied  up  for  several  days. 
The  Wallace  Manufacturing,  Electric  and  Water 
company  of  Wallace,  Idaho,  has  added  a  new  dy- 
namo to  its  plant,  thus  considerably  more  than 
doubling  the  capacity. 

The  street-railway  company  of  Des  Moines,  la., 
has  completed  the  extension  of  the  Scott  street  line. 
The  mayor's  veto  of  the  proposed  ordinance  at 
Winona,  Minn.,  requiring  the  city  engineer  to  add 
to  his  duties  those  of  electrical  inspector,  was  sus- 
tained. Another  ordinance,  avoiding  the  objection- 
able features  of  the  first,  will  be  prepared. 

There  is  considerable  complaint  at  Duluth  and 
Superior,  that  the  cars  of  the  two  cities  do  not  now 
run  through  from  one  city  to  the  other,  instead  of 
requiring  the  passenger  to  transfer  at  the  bridge. 

The  street-railway  company  of  St.  Cloud,  Minn., 
has  purchased  additional  equipment  in  Minneapolis, 
to  bring  its  stock  up  to  requirements. 

The  Chippewa  Valley  Electric  Railway  company 
of  Eau  Claire,  W^is.,  announces  that  it  will  put  in 
a  large  power  plant,  to  furnish  power  for  its  lines 
in  Eau  Claire  and  Chippewa  Falls  and  the  inter- 
urban. 

The  Citizens'  Electric  Light  company  of  Lewis- 
town.  Mont.,  expects  to  have  its  system  ready  for 
operation  by  April  ist. 

The  Board  of  Public  Works  of  Des  Moines,  la., 
wants  an  oflice  of  electric-light  inspector  created,  to 
supervise  all  municipal  electric  lighting,  the  placing 
of  lights  and  inspection  of  the  same. 

The  city  of  St.  Paul  will  spend  $6,000  the  coming 
year  for  electric-light  poles. 

The  St.  Anthony  Falls  Water  Power  company 
of  Minneapolis  has  awarded  the  contract  to  the  Gen- 
eral Electric  company  to  complete  the  equipment  of 
the  power  plant  at  the  lower  dam.  It  includes  three 
waterwheels  and  electrical  equipment,  and  will  in- 
crease the  power  from  7,000  horse  power  to  10.000. 
The  new  contract  involves  an  expenditure  of  about 
$100,000. 

A  bill  has  been  drafted  for  submissif)n  to  the  Leg- 
islature of  South  Dakota,  providing  for  a  reduction 
of  telegraph  charges  in  the  state.  The  maximum 
charge  for  10  words  is  to  be  25  cents. 

The  October  earnings  of  the  Twin  City  Rapid 
Transit  company  in  Minneapolis  and  St.  Paul  were 
$186,859,  as  against  $167,670  in  1897.  The  operating 
expenses  in  1898  were  $86,487,  and  in  1897  $79,893. 
The  Electric  Light  company  of  Tipton,  la.,  seeks 
a  renewal  of  its  franchise  and  says  it  will  put  in  a 
sicam-heating  plant  and  furnish  heat  for  customers 
if  the  renewal  is  granted. 

The  county  board  at  West  Bend,  Wis.,  decided  to 
purchase  apparatus  for  lighting  the  county  insane 
asylum. 

E.  W.  Van  Orman  is  arranging  to  put  in  an  elec- 
tric-light plant  at  West  Concord,  Minn. 

The  Waterworks  company  of  Merrill,  Wis.,  will 
put  in  a  dynamo  and  engine  to  furnish  light  for  the 
pump-house  and  office. 

The  street-car  barn  of  the  Benton  Power  and  Trac- 
tion company,  at  St.  Cloud.  Minn.,  was  burned  re- 
cently, four  cars  and  a  snowplow  being  de- 
stroyed, as  well  as  supplies.  The  loss  was  about 
$15,000,  with  insurance  for  half  the  amount.  Ar- 
rangements were  made  at  once  to  operate  the  system 
and  negotiations  were  opened  in  Minneapolis  to  se- 
cure some  of  the  smaller  cars  that  have  recently  been 
discarded  by  the  Twin  City  Rapid  Transit  company. 
The  destruction  of  the  cars  made  it  impossible  to 
keep  the  former  schedule,  but  the  line  was  fairly  well 
operated  within  twelve  hours  of  the  fire. 

The  street  railway  company  of  Marquette,  Mich.. 
has  begun  bonding  its  entire  line,  to  improve  the 
service. 

The  council  of  Grafton,  N.  D.,  has  been  petitioned 
to  run  the' electric-light  plant  all  night. 

The  General  Electric  company  of  Canton,  S.  D., 
expects  to  have  its  system  of  incandescent  lighting 
in  operation  very  shortly. 

The  Fish  Bros.  Wagon  company  plant  at  Racine. 
Wis.,  is  said  to  be  the  first  of  its  kind  to  be  operated 
by  electric  power.  There  is  a  motor  for  each  ma- 
chine, which  does  away  with  great  quantities  of 
heavy  shafting,  pulleys,  belting,  etc.,  and  reduces  the 
danger  to  workmen  materially. 

The  receivers  of  the  Fox  River  Electric  Railway 
company  of  Green  Bay,  Wis.,  have  been  enjoined 
from  expending  any  more  funds  in  improvements, 
and  the  stockholders  ask  that  the  business  be  wound 
up  and  the  plant  sold  at  auction  without  further  de- 
lay. 

It  is  said  the  project  of  an  electric  line  between 
Stevens  Point.  Wis.,  and  Oshkosh,  will  be  given 
aid  by  the  towns  through  which  it  will  pass.  Osh- 
kosh will  be  sounded  soon  on  the  matter  of  aid. 

The  matter  of  an  electric-light  plant  for  Menahga, 
Minn.,  is  being  agitated. 

The  General  Electric  company  has  passed  a  deed 
conveying  title   to   the   Des    Moines   Edison    Light 
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company  of  Des  Moines,  la.,  for  the  Center  street 
water-power  electric-light  plant.  The  General  Elec- 
tric company  is  putting  in  improvements  which  will 
add  nearly  30,0000  incandescent  lights.  It  is  under- 
stood that  a  reduction  of  rates  will  be  made. 

The  Consumers'  Electric  company  and  the  Union 
Electric  company  were  awarded  the  contracts  for  fur- 
nishing electric  street  lighting  for  Seattle,  Wash. 

The  street  railway  at  Oskaloosa,  la.,  was  sold  for 
taxes  to  C.  S.  Longshore,  for  $837.36. 

The  council  of  Hibbing,  Minn.,  is  considering  the 
formation  of  a  board  of  water  and  light  commission- 
ers, to  have  control  of  the  electric-light  and  water 
plants. 

Tomahawk,  Wis.,  will  install  an  electric  fire-alarm 
system. 

The  Citizens'  Traction  company  of  Oshkosh,  Wis., 
is  understood  to  be  negotiating  for  the  purchase  of 
the  line  between  Neenah  and  Appleton,  and  proposes 
to  consolidate  it  with  the  Citizens'  company's  sys- 
tem. 

The  council  of  Madrid.  la.,  is  considering  an  appli- 
cation for  an  electric-light  franchise.         M.   S.   P. 


PERSONAL. 

On  Wednesday  afternoon,  December  21st,  in 
Plymouth  Church,  Milwaukee.  Mr.  James  Gilbert 
Hickcox  was  united  in  marriage  to  Miss  Clara 
Louise  Whitcomb  of  Milwaukee.  As  is  well  known 
throughout  the  west,  Mr.  Hickcox  is  now  the  secre- 
tary and  treasurer  of  the  Cutler-Hammer  Manufac- 
turing company,  Chicago.  Mr.  Hickcox  was  man- 
ager of  the  American  Rheostat  company  up  to  the 
time  of  the  consolidation  with  the  Cutler-Hammer 
company.  Mr.  Hickcox  has  already  made  a  name 
for  himself  in  the  electrical  field  and  there  will  be 
many  friends  to  unite  in  wishing  him  all  happiness 
in  this  his  latest  venture.  Mr.  and  Mrs.  Hickcox 
will  be  at  home  after  February  ist  at  163  Oak  ave- 
nue, Evanston. 

On  the  morning  of  the  day  before  Christmas  the 
store  of  the  Commercial  Electrical  Supply  company 
of  St.  Louis  was  the  scene  of  an  interesting  event. 
For  some  time  the  employes  of  the  company  had 
been  desirous  of  giving  President  Joseph  Franklin, 
Jr.,  some  token  of  their  appreciation  of  his  many 
little  kindnesses  and  his  thoughtfulness  as  their 
employer.  A  committee  had  been  selected  to  choose 
a  gift,  and  on  Saturday  morning,  on  Mr.  Franklin's 
arrival  at  the  store,  Manager  of  Sales  Paul  D.  Cable. 
in  a  few  suitable  words,  presented  the  surprised 
president  a  beautiful  piece  of  furniture  in  the  form 
of  a  cabinet  for  his  home.  Mr.  Franklin  responded 
appropriately  after  the  first  surprise  had  worn  off 
and  thanked  the  donors  for  their  faithful  service,  as 
well  as  their  personal  consideration. 


ELECTRIC  LIGHTING. 

The  Commissioners  of  Parks  and  Boulevards  of 
Detroit  have  under  consideration  a  plan  to  erect  a 
new  $10,000  sub-station  electric-lighting  plant,  on 
Belle  Isle,  to  supply  current  for  the  new  lights  on  the 
island. 

On  October  7th  M.  D.  Muni^er,  former  president 
of  the  Canandaigua  Electric  Light  and  Railroad 
company,  presented  an  application  to  the  Board  of 
Trustees  of  Canandaigua  asking  for  an  electric- 
lighting  franchise.  The  trustees  held  several  meet- 
ings to  consider  the  question,  at  which  taxpayers 
and  other  interested  persons  discussed  the  subject. 
After  careful  consideration,  the  trustees  refused  to 
grant  the  desired  franchise  on  the  grounds  that  the 
present  company  was  giving  good  service,  and  that 
it  was  not  for  the  best  interests  of  Canandaigua  to 
encourage  a  new  company,  which  would  result  only 
in  impairing  the  present  corporation's  usefulness 
without  helping  the  taxpayers. 


ELECTRIC  RAILWAYS. 

G.  W.  Bullis  of  Ann  Arbor  and  Frank  Bullis  of 
Johnstown  visited  Hastings,  Mich.,  recently  in  the 
interest  of  an  electric  road  to  be  run  from  Battle 
Creek  to  Hastings.  They  secured  the  right-of-way 
from  Battle  Creek  to  the  limits  of  Hastings  and 
had  a  consultation  with  some  of  the  members  of 
the  council  at  the  city  hall  and  informally  talked 
the  matter  over.  They  asked  for  a  thre<i-year  fran- 
chise. 


TELEGRAPH. 

A  press  dispatch,  dated  San  Juan  de  Porto  Rico. 
December  13th.  announces  that  General  Guv  V. 
Henry,  in  command  of  the  department  of  Porto 
Rico,  has  instructed  the  post  commanders  to  pre- 
vent the  landing  of  the  French  cable  on  Porto  Rican 

soil. 

The  announcement  is  made  that  "the  Dakota  Cen- 
tral Telephone  company  of  Aberdeen,  S.  D..  has 
received  word  that  the  government  has  adopted  its 
lines  as  a  part  of  the  postal  system  of  the  United 
Slates  in  peace  and  war."  The  company  may  pos- 
sibly have  secured  some  privilege  under  the  telegraph 
law  and  has  probably  magnified  the  importance  of 
the  transaction. 

The  Grand  Trunk  and  its  telegraph  operators 
have  not  yet  reached  an  agreement.  The  company 
has  sent  a  circular  to  all  the  telegraphers  in  its 
service,  asking  each  one  if  he  belongs  to  the  order, 
nnd  if  he  has  authorized  the  committee  to  act  for  him. 
Mr.  Powell  says  the  members  of  the  order  in  the 
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employment  of  the  company  have  been  instructed  to 
refuse  to  answer  the  questions,  and  if  any  of  them 
are  discharged  for  refusmg  to  answer  it  will  only 
tend  to  precipitate  a  strike. 

It  is  announced  that  early  ne.xt  spring  the  Postal 
Telegraph-cable  company  will  commence  extensive 
improvements  and  extensions  of  its  service  through- 
out Iowa  that  will  involve  the  expenditure  of  a  large 
amount  of  money.  Recently  the  company  incorpo- 
rated in  iowa,  with  headquarters  in  Des  JVtoines^  and 
the  improvements  will  be  made  m  the  name  of  the 
iowa  corporation.  First  of  all,  the  company  will 
establish  a  general  olhce  in.  Des  Moines,  from  which 
its  Iowa  business  will  be  managed  and  directed. 
Then  trunii  lines  will  be  built  across  the  state,  radi- 
ating from  that  city.  The  present  plan  is  to  add 
to  and  improve  the  line  extending  from  Chicago 
through  IJubuque,  Waterloo,  Marshalltown,  Ues 
Moines  and  St.  Joe  to  Kansas  City,  and  to  equip  it 
with  through  wires  from  each  of  the  points  named 
to  Chicago  and  with  local  wires  for  the  transmission 
of  business  between  the  several  points.  Another 
trunk  line  will  be  built  from  Sioux  City  southwest 
through  Carroll  and  some  of  the  more  important 
towns  to  Des  Moines,  and  thence  to  Oskaloosa, 
Uttumwa,  Fort  Madison  and  Keokuk,  and  down 
the  river  to  St.  Louis.  From  these  two  trunk  lines 
branches  will  be  built  or  connections  made  with 
lines  already  in  use,  by  which  practically  all  the 
cities  and  towns  in  the  state  will  be  reached. 


POWER  TRANSMISSION. 

The  plant  of  the  Blue  Lakes  Water  company  will 
be  enlarged  and  current  supplied  to  Stockton,  Gal. 
The  company  has  found  a  market  for  the  entire  prod- 
uct of  Its  present  plant,  and  under  the  direction  of 
the  Standard  Electric  company  it  is  to  supply  not 
only  Stockton  and  the  surrounding  towns  with 
light  and  power,  but  it  is  also  expected  to  extend  the 
power  line  to  Oakland  and  possibly  across  ttie  bay 
to  San  Francisco.  The  building  of  the  power  line 
out  of  Stockton  was  commenced  under  the  direction 
of  Engineer  E.  D.  Lehe.  Aluminum  wire  will  be 
used. 

The  Herald  of  the  City  of  Mexico  says  that  ''all 
over  this  country  water  powers,  within  reasonable 
distance  of  centers  of  population,  are  being  sought 
for,  and,  although  the  best  informed  people  do 
not  believe  there  are  many  of  them,  still  there  are 
enough  to  prove  of  great  utility  in  prompting  man- 
ufacturing enterprises  in  this  land  of  dear  fuel.  As 
is  well  known,  President  Diaz  has  given  much  con- 
sideration to  this  matter,  and  he  has,  in  several  in- 
stances, greatly  aided  enterprising  people  who  had 
discovered  powers  and  were  in  peril  of  being  de- 
prived of  the  results  of  their  labors  by  unprincipled 
persons  who  stood  ready  to  levy  tribute  on  their 
undertakings.  It  is  to  the  credit  of  the  president 
that  he  does  not  allow  the  blackmailing  of  men  of 
enterprise  and  energy.  The  transmission  of  power 
by  wire  over  long  distances  is  receiving,  in  this 
country,  the  enlightened  encouragement  of  the  gov- 
ernment.'' 


PUBLICATIONS. 

Under  the  title  "Transformer  Design  and  Opera- 
tion," the  General  Electric  company  has  issued,  in_ 
pamphlet  form,  two  important  papers  on  the  subject 
of  electrical  transformers.  One  presents  the  views 
of  the  central-station  manager  by  j\ir.  W.  F.  White, 
general  manager  of  the  Omaha  (Neb.;  Electric  Light, 
Heat  and  Power  company ;  the  other,  by  Professor 
Winder  Elwell  Goldsborough,  deals  intimately  with 
the  question  of  transformer  economy.  'The  first  pa- 
per, which  was  read  before  the  American  Institute  of 
Electrical  Engineers,  is  the  record  of  long  personal 
experience  with  the  operation  of  transformers,  under 
actual  commercial  conditions,  showing  the  relation 
of  the  many  losses,  incident  to  the  use  of  many  small 
transformers,  to  the  earning  capacity  of  the  plant 
and  the  very  tangible  economies  realized  as  the  re- 
sult of  the  substitution  of  a  few  high-efficiency  trans- 
formers of  large  capacity.  Mr.  White  gives  e.x- 
aniples  of  these  economies,  reduced  to  dollars  and 
cents.  In  his  station  a  saving  of  $6,000  per  annum 
in  the  cost  of  coal  alone  was  realized  as  the  result 
of  the  practical  application  of  lessons  drawn  from  his 
extended  observation  and  experience.  Professor 
Goldsborough's  paper  was  read  before  the  National 
Electric  Light  association,  and  treats  of  the  inherent 
economy  of  transformers  of  several  designs  and 
forms  of  construction.  It  contains  many  able  ar- 
guments in  favor  of  the  use  of  high-grade  trans- 
formers, and  emphasizes  the  necessity  of  frequent 
tests  as  the  only  means  of  detecting  leaks,  losses  and 
the  general  depreciation  of  transformers.  Professor 
Goldsborough  gives  examples  of  manufacturers' 
claims  belied  by  careful  test,  but  instances  other 
cases  in  which  guarantees  have  been  exceeded,  and 
urges  upon  station  managers  the  wisdom  of  keeping 
as  vigilant  a  watch  on  the  efficiency  of  their  trans- 
forming apparatus  as  upon  the  items  of  operating 
expense  and  maintenance,  if  economical  results  are 
to  be  obtained.  To  these  papers  the  General  Electric 
company  has  added  several  maps,  showing  graphic- 
ally, the  significance  of  the  substitution  of  a  few 
large  transformers  for  numerous  small  ones.  The 
pamphlet  is,  as  usual,  well  printed  and  illustrated. 
and  should  find  a  prominent  place  in  the  literature  of 
every  alternating-current  station  and  every  educa- 
tional institution.  It  will  be  sent  free  by  the  General 
Electric  company. 


TRADE  NEWS. 

A.  H.  Frazer  of  Kahoka,  Mo.,  former  owner  of 
the  Kahoka  electric-light  plant,  is  in  the  market 
for  a  300-light,  no-volt  direct-current  machine,  with 
engine  and  boiler  complete. 

"Compliments  of  the  Season,"  coming  from  the 
Joseph  Dixon  Crucible  company  of  Jersey  City, 
means  a  package  of  pencils,  suitable  for  the  work 
of  the  recipient.  The  Dixon  brand  is  as  welcome 
as  a  back  subscription  in  a  country  newspaper  office, 
and  the  thoughtfulness  of  the  conlpany  in  remember- 
ing its  friends  is  fully  appreciated. 

Joseph  P.  CuUen  of  Buffalo  has  secured  the  con- 
tract for  ornamental  street-lamp  posts  in  Syracuse. 
They  will  be  similar  to  the  posts  now  used  by  the 
Buffalo  General  Electric  company,  but  the  lamps 
will  be  seven  feet  apart  instead  of  six,  as  in  the 
case  of  the  Buffalo  lamps.  They  will  be  fitted 
with  a  special  locking  device,  suggested  by  W.  H. 
Giroin,  manager  of  the  Electric  Light  and  Power 
conlpany  of  Syracuse. 

The  Roland  F.  Oakes  company  of  Rutland,  Mass., 
has  purchased  two  40-horse  power  engines  for  elec- 
trical purposes  from  the  Ball  Engine  company  of 
Erie,  Pa.  The  Hotel  Hamilton,  Island  of  Bermuda, 
has  just  placed  in  operation  a  direct-connected 
lighting  plant,  consisting  of  a  Westinghouse  gen- 
erator and  a  Ball  engine.  The  city  of  Veedersburg, 
Ind.,  is  erecting  an  electric  plant  for  which  the  Ball 
Engine  company  will  furnish  the  engine. 

The  Lombard  Water  Wheel  Governor  company 
reports  that  the  demand  for  its  governors  is  con- 
stantly on  the  increase.  During  last  month  it  re- 
ceived orders  for  upward  of  20  governors  to  regu- 
late 41  water  wheels,  which  will  develop  15,75° 
horse  power.  More  than  half  of  this  machinery 
will  be  used  in  electric  stations,  principally  in 
power  transmission  plants  and  electric-railway  sta- 
tions, the  balance  being  in  textile  and  other  manu- 
facturing plants  driven  by  water  power. 

Mr.  Ferdinand  Schwedtmann,  general  superin- 
tendent of  the  Wagner  Electric  Manufacturing  com- 
pany, has  just  returned  from  a  European  trip.  In 
view  of  the  plans  of  the  company  for  the  extension 
of  its  business,  it  was  deemed  advisable  that  a  gen- 
eral survey  of  European  methods  of  manufacture 
should  be  made,  and  it  was  for  this  purpose  that  Mr. 
Schwedtmann  visited  the  leading  centers  of  Europe. 
The  Wagner  company  is  now  executing  some  very 
important  contracts,  which,  it  is  believed,  will  at- 
tract considerable  attention,  both  in  this  country  and 
abroad.  As  the  engineering  and  manufacturing  de- 
partments are  under  the  personal  direction  ol  Mr. 
Schwedtmann,  his  trip  will  doubtless  have  material 
results. 

Con.stant  demand  for  a  bell  that  could  be  used  in 
exposed  places,  such  as  mines,  railroad  depots,  fac- 
tories, etc.,  has  led  Mr.  Lungen  of  Edwards  &  Co. 
to  invent  the  weather-proof  bell,  put  on  the  market 
by  that  concern.  The  motion  of  its  hammer  is 
direct  and  is  unlike  any  other;  it  does  not  work  on 
a  pivot;  it  is  made  single  stroke  or  vibrating;  its 
vibrations  are  so  rapid  that  when  used  to  give  sig- 
nals they  will  be  more  positive  than  when  given  by 
single  strokes.  The  case  has  no  crevices  to  admit 
dampness  or  dust.  The  hammer  strikes  a  very  pow- 
erful blow  and  its  vibrations  are  adjusted  from  the 
outside  of  the  case  by  a  screw.  The  binding  posts 
and  interior  wires  are  insidated  from  the  case  to 
prevent  leakage  of  current,  the  bell  is  made  for 
single  stroke,  vibrating,  or  both.  It  will  work  in 
any  position  and  is  made  to  operate  on  any  voltage. 

The  general  trade  throughout  the  west  and 
southwest  is  reported  by  the  Western  Electrical 
Supply  company  of  St.  Louis  as  having  b6en  un- 
precedented for  this  season  of  the  year.  The  com- 
pany reports  excellent  sales  for  the  Moloney  trans- 
former, for  which  it  is  general  western  agent.  It 
claims  that  the  lighting  companies  that  are  using 
the  Moloney  transformer,  after  subjecting  it  ^  to 
the  most  severe  tests,  have  reported  most  gratify- 
ing results.  The  company  also  reports  an  increas- 
ing demand  for  the  Monarch  lamp,  which  it  claims 
is  giving  universal  satisfaction  throughout  the  west 
generally.  The  loricated  iron-armored  conduit, 
which  is  handled  extensively  throughout  the  west 
by  the  Western  Electrical  Supply  company  of  St. 
Louis,  is  reported  to  be  steadily  advancing  in  favor, 
the  business  in  this  line  having  increased  to  a  very 
satisfactory  basis.  The  company  carries  a  very 
large  and  well-assorted  stock  of  this  conduit  in 
St.  Louis,  and  is  making  prompt  shipments  of  all 
orders. 

The  Pelton  Engineering  company  has  been  incor- 
porated at  Cleveland.  Ohio.,  by  W.  H.  Pehon,  H.  H. 
Holding  and  Allan  Bassett,  and  has  acquired  all  the 
available  assets  of  the  Cleveland  Electric  Trading 
company  and  of  the  Cornman  company,  assigned. 
It  is  the  purpose  of  the  new  corporation  to  act  as 
contracting  engineer  in  the  erection  of  steam  and 
electric  plants  and  as  manufacturers'  agent.  It  has 
already  some  very  good  agencies  and  has  consider- 
able work  on  hand.  It  will  carry  a  line  of  station 
supplies,  making  a  specialty  of  repairs  and  supplies 
for  Brush  arc  apparatus.  The  company  expects  to 
locate  very  shortly  at  1076  Hamilton  street,  in  the 
buildings  now  occupied  by  the  Parish  &  Bingham 
company,  and  will  be  exceptionally  well  located  for 


the  handling  of  general  electrical  business.  Regard- 
ing the  personnel  of  the  firm,  it  may  be  said  that  Mr. 
Pelton  has  had  active  experience  handling  electrical 
machinery  and  in  the  design  and  erection  of  power- 
station  work.  Mr.  Holding,  the  vice-president  of 
the  company,  graduated  from  Rose  Polytechnic  In- 
stitute in  1887  and  entered  the  engineering  depart- 
ment of  the  Thomson-Houston  Electric  company, 
remaining  with  that  company  until  the  consolidation 
with  the  Edison  interests.  He  then  entered  the  engi- 
neering department  of  the  General  Electric  com- 
pany, remaining  there  for  several  years  as  expert, 
during  which  lime  he  installed  several  very  large 
plants.  Mr.  Bassett,  secretary  ol  the  company,  who 
will  lake  the  sales  department,  has  already  an  ex- 
ceptionally wide  .acquaintance  among  central-station 
men  and  the  electrical  trades.  He  is  thoroughlv 
familiar  with  the  principal  systems  of  light  and 
power  distribution  and  has  also  had  considerable 
experience  pioneering  electrical  enterprises.  Manu- 
facturers who  are  not  now  represented  in  the  central 
.section  may  do  well  in  corresponding  with  this  com- 
pany, as  it  will  be  well  located  and  will  undoubtedly 
make  itself  felt  in  electrical   circles. 


BUSINESS. 


The  Michigan  Electric  company  of  Detroit  is  now 
installed  ,at  its  old  stand.  Since  the  fire  the  building 
has  been  completely  renovated  and  the  supplies  on 
hand  are  complete. 

A  representative  of  the  Western  Electrician  when 
at  Sandusky,  Ohio,  asked,  "Is  the  Partridge  Carbon 
company  busy?"  and  was  answ^ercd :  "'V'es,  very 
busy."  This  representative  visited  the  works  re- 
cently and  found  that  this  company  is  operating 
to  its  full  capacity,  and  with  orders  booked  for  at 
least  two  or  three  months  ahead.  This  is  an  assur- 
ance that  the  goods  manufactured  by  this  company 
are  retaining  all  their  popularity. 

The  Central  Electric  company  is  in  receipt  of  a 
great  many  flattering  comments  from  the  trade  on 
its  new  general  catalogue,  of  which  the  following 
is  a  sample:  "We  beg  to  acknowledge  the  receipt 
of  a  copy  of  your  new  general  catalogue,  and  thank 
you  for  the  same.  It  is  a  very  complete  and  fine 
production  in  every  respect.  Kindly  send  discount 
sheet."  As  the  catalogue  contains  a  quantity  of 
valuable  data,  outside  of  the  merchandise  illus- 
trated, it  is  well  worthy  of  careful  examination  and 
preservation. 

^  It  is  credibly  announced  that  the  business  of  the 
Gordon  Battery  company  is  rapidly  increasing,  and 
friends  of  the  company  will  be  pleased  to  hear  that 
it  will  declare  immediately  a  semi-annual  dividend 
of  four  per  cent,  on  the  preferred  stock  from  the 
net  earnings  of  the  last  six  months  of  the  year. 
The  Gordon  cells  are  fast  being  introduced  into  the 
telephone  field  and  the  fire-alarm  ser\'ice  of  the 
country.  A  majority  of  the  railroads  have  adopted 
the  Gordon  cell  for  operation  of  signals,  and  thou- 
sands are  daily  in  use. 

The  John  Kammer  company,  Chicago,  reports 
having  produced  (to  fill  a  number  of  Christmas-tree 
orders  this  season)  a  miniature  tw-o-candle  power 
incandescent  lamp,  coil-filament,  and  used  two  in 
series  on  no-volt  circuits,  and  states  that  this  is  the 
first  instance  of  such  a  lamp  having  been  successfully 
operated.  It  also  claims  that  on  a  tree  burning  100 
lamps  there  was  taken  but  tw^enty  amperes,  and  that 
by  reason  of  this  lamp  burning  two  in  series,  in- 
stead of  eight,  as  has  been  the  case  heretofore,  a 
great  deal  of  trouble  and  expense  in  wiring  is  saved. 

The  Western  Electric  company  of  Chicago  will 
send,  upon  application,  copy  of  Bulletin  No.  100, 
describing  fusible  cut-outs  for  transformers,  lines 
and  switchboards.  These  cut-outs  are  of  the  S.  K.  C. 
types  and  are  of  the  most  modern  design  and  con- 
struction. They  are  adapted  for  any  voltage  be- 
tween 1,200  and  6,000  volts.  The  cut-outs  of  the 
switchboards  are  of  the  multiple  type,  and  if  one  fuse 
blows  out  another  can  be  immediately  switched  into 
the  circuit.  The  fuses  for  transformers  and  lines 
are  mounted  on  weather-proof  boxes,  and  all  details 
have  been  carefully  worked  out. 

Duncan  Bond,  the  Denver  agent  for  the  Ball 
Engine  company  of  Erie,  Pa.,  has  closed  a  con- 
tract with  the  Mountain  Electric  company  in  Den- 
ver, covering  the  engines  for  electrical  plant  of  the 
new  Arapahoe  County  Poor  Farm  buildings.  The 
Mountain  Electric  company,  acting  as  district  man- 
ager for  the  Westinghouse  Electric  and  Manufac- 
turing company,  contracted  with  the  county  com- 
missioners to  furnish  the  necessar}'  electrical  and 
steam  equipment.  The  units  will  be  direct-con- 
nected and  of  the  latest  types  of  the  respective 
makers. 

It  is  said  that  when  a  postoffice  clerk  in  Scotland 
wants  a  new  pencil,  he  has  to  fill  out  four  forms, 
make  an  affidavit  before  a  justice  of  peace  and  send 
the  documents  to  the  postmaster-general.  The  docu- 
ments have  to  be  accompanied  by  the  stump  of  the  old 
pencil  and  a  separate  statement  and  affidavit  as  to 
when  the  last  pencil  was  furnished.  This  seems  like 
a  great  deal  of  trouble  over  a  small  aft'air,  but  it  all 
depends  on  circumstances.  For  instance,  after  using 
American  graphite  pencils,  one  w^ould  be  willing  to 
go  to  much  more  trouble  than  the  government  clerk 
in  Scotland  rather  than  substitute  an  inferior  article. 
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The  Wagner  Electrie  Manufacturing  company, 
through  its  manager  of  sales,  Mr.  E.  H.  Abadie, 
has  secured  the  largest  transformer  order  ever 
placed  in  this  country.  The  magnitude  of  the  order 
itself  is  not  the  only  surprising  condition,  but 
further  than  this  the  horse  power  capacity  of  the 
units  is  800  horse  power  larger  than  any  other 
transformers  installed  in  this  country  to  date.  The 
contract  was  placed  by  the  Union  Carbide  company 
for  its  carbide  works  at  Niagara  Falls,  N.  Y.,  for 
seven  static  transformers  of  2,000  horse  power  output 
each,  and  two  static  transformers  of  500  horse  power 
output  each,  complete  with  switchboards  for  operating 
them..  The  transformers  are  to  be  of  the  oil-filled 
type  with  water  coils  for  lowering  the  temperature  of 


the  oil.  The  contract  was  closed  on  definite  speci- 
fications as  to  iron  and  copper  losses,  full  three- 
quarters,  one-half,  one-quarter  and  one-tenth  load 
efficiency,  guaranteed  as  to  temperature  rise,  also 
as  to  insulation  testing,  and  guarantees  made  as  to 
50  per  cent,  overload  in  current.  '  This  equipment 
complete  was  purchased  from  the  Wagner  Electric 
Manufacturing  company  of  St.  Louis.  As  the  elec- 
trical apparatus  installed  by  the  Union  Carbide 
company  is  subject  to  the  approval  of  the  Niagara 
Falls  Power  company,  and  J.s  Mr.  Stilwell,  the 
managing  director,  has  given  his  approval  of  the 
specifications  agreed  upon,  it  v.'ill  be  seen  that  the 
Wagner  company  is  recognised  by  all  as   capable 


of  undertaking  and  successfully  completing  any  in- 
stallation that  seems  feasible  in  the  minds  of  the 
engineers.  By  securing  this  order,  the  Wagner 
company  has  established  a  record  as  builders  of 
the  largest  power  transmission  transformers  in  the 
world,  which,  combined  with  their  40,000-voIt  high- 
tension  transformers,  which  are  now  operating  at 
Provo,  Utah,  and  Telluride,  Colo.,  places  them  in 
the  van  as  leadini;  the  world  ui  the  buildmi;  of  the 
largest  single-unit  transformer  and  for  the  highest 
voltage.  The  Wa.gner  company  is  also  getting  some 
very  large  orders  in  high  potential  transmission 
transformers,  where  the  units  range  from  too  to 
500  horse  power,  and  the  higii-tension  voltage  as 
high  as  40,000  volts. 


ILLUSTRATED   ELECTRICAL   PATENT   RECORD. 


616,079.     Electrical     Burglar-alarm.       Clyde      Cole- 
■      man,    Chicago,    111.     Application    filed   June   29, 
1896. 

A  closed  controlling  circuit  is  employed,  including  a 
resistance  coil  and  a  meter  electrically  connected  there- 
with, a  plurality  of  interrupted  circuits  being  connected 
with  the  controllinE  circuit  upon  opposite  sides  of  the  re- 
sistance coil,  the  circuits  being  insulated  from  each  other 
and  braided  together. 

616,082.  Thermostatic  Auxiliary  Fire-alarm  Sys- 
tem. Albert  IL  Cross,  New  York,  N.  Y.  Ap- 
plication filed  June  i,  1898. 

One  feature  is  a  normally  closed  auxiliary  circuit  in- 
cluding a  section  of  fusible  wire  extending  throaghout  a 
building,  a  compound  or  thermostatic  wire  arranged 
parallel  to  the  fusible  wire  and  noroiilly  disconnected 
from  the  auxiliary  circuit,  and  a  main  battery  connected 
to  the  thermostatic  or  compound  wire . 

616.110.  Electric  Switch.  William  J.  Kelly,  Boston, 
Mass.     Application  filed  May  i,  1897- 

A  rotatable  shaft,  a  plurality  of  commutators  loosely 
mounted  thereon,  operating  handles  for  the  commutators, 
clutch  mechanisms  to  couple  the  operating  handles  with 
the  commutators,  and  locking  devices  for   the   handles  to 

render  the  same  fast  to  the  shaft. 

616.111.  Arc-light  Regulator.  William  J.  Kelly, 
Boston,  Mass.  Application  filed  January  29, 
1896.       Renewed  June  i.  1898. 

A  variable  resistance  composed  of  a  series  of  resistances, 
increasing  and  diminishing  irregularly,  is  described,  to 
enable  the  arc  lamp  to  be  regulated  without  interfering 
with  its  functions,  and  a  circuit  controller  cooperates 
with  the  variable  resistances. 

616,120.  Railway  Switch.  Edwin  S.  Leaycraft,  Jer- 
sey City,  N.  J.  Application  filed  February  3> 
189S. 

The  device  consists  of  a  switch  tongue,  an  armature 
operated  by  a  magnetic  device  carried  on  a  vehicle  mov- 
ing along  the  railroad  track,  an  arm  carrying  the  armature 
and  oscillating  transversely  of  the  railroad  track,  and  a 
mechanical  connection  between  the  switch  tongue  and 
armature  whereby  movements  of  the  latter  will  be  trans- 
mitted to  the  former. 

616  136.  Auxiliary  Fire-alarm  Telegraph  Apparatus. 
Bartholomew  Oehmen,  New  York,  N.  Y.  Ap- 
plication filed  January  14,  189S. 

The  street  or  patrol  box  has  a  switch  by  which  the  bos 
is  normally  cut  out  of  the  line,  a  double  magnet  is  located 
adjacent  to  the  bos,  an  armature  cooperates  with  two 
poles  of  magnet  for  actuating  the  swiich  and  an  arma- 
ture cooperates  with  the  other  poles  of  the  magnets  tor 
tripping  the  box. 

616,139.  Method  of  Electrolytically  Treating  Straw 
or  Other  Fibrous  Material.  Goldsbury  H.  Pond. 
Ashburnham,  Mass.  Application  filed  July  9, 
1897. 


NO.    616,345. 

The  method  described  of  treating  straw  and  other  fibrous 
material  consists  in  electrolytically  decomposing  a  solu- 
tion of  chloride  of  sodium  in  the  presence  of  calcium  hy- 
drate in  a  suitable  lank,  the  resultant  being  a  solution  of 
hypochlorite  of  sodium,  hypochlorite  of  calcium  and 
chloride  of  sodium,  and  uncombined  calcium  hydrate, 
then  allowmg  the  calcium  hydrate  to  settle  and  drawing 
off  the  solution,  heating  it  arid  subjecting  the  straw  to  its 
action,  then  returning  the  solution  to  the  decomposing 
tank  containing  the  uncombined  calcium  hydrate,  and 
reinforcing  it  with  fresh  chloride  of  sodium  and  repeating 
the  operation. 

616,148.     Magnetic   Switch.  ■  Charles    E.    Scribner, 
Chicago,   111.     Application  filed  April  23,   1897- 

The  base  has  a  socket  for  a  plug  formed  in  it.  with  a 
movable  armature  and  switch  contacts  controlled  thereby 
near  the  socket,  a  plug  and  a  mass  of  magnetic  material 
associated  itierewith.  the  mass  of  magnetic  material  or 
armature  being  magoeiized,  whereby  the  armature  is 
moved  when  the  plug  is  in  its  socket . 

616,165.     Carbon  for  Electric  Welding.    ,George,W. 
'de  Tiuizelmann,   London,  England.     Application 
filed  February  25,  1898. 


Issued  December  20,  i8g8. 

An  electrode  for  electric  welding,  brazing  and  the  like 
purposes  is  composed  of  carbon  and  metallic  oxides  com- 
bined together  by  admi  xture. 

616,174.  Electric  Voting  Machine.  Frank  S.  Wood. 
Boston,  Mass.  Application  filed  Jamiary  16, 
1897- 

An  electric  voting  machine  is  provided  with  a  frame- 
work or  casing  having  names  arranged  in  party  groups  as 
candidate  indicators,  corresponding  circuit  closers  con- 
tiguous thereto  ^s  a  means  for  voting,  and  a  hinged  dooi" 
for  each  group  adapted  to  make  visible  or  invisible  the 
inclosed  registering  dials;  first  electric  circuits  connecting 
the  circuit  closers  with  cooperating  switching  devices, 
adapted  to  transmit  voting  impulses;  correlative  second 
electric  circuits,  connecting  two  independent  circuit  closers 
with  each  other  and  with  cooperating  devices  adapted  to 
receive  and  register  voting  impulses;  registering  and  com- 
puting devices  for  all  candidates,  adapted  to  be  electrically 
operated  but  once  by  a  single  voter  and  for  only  one  candi- 
date for  a  single  office,  and  then  only  by  the  simultaneous 
cooperation  of  all  the  circuit  closers  correlative  therewith  ; 
a  vertically  movable  horizontal  section  adapted  to  be  oper- 
ated as  a  circuit  controller  by  means  of  the  weight  of 
the  voter  resting  upon  itwhile  voting;  and  a  telltale  device 
adapted  to  be  operated  by  means  of  an  elastic  reaction 
upon  the  removal  of  the  weight  of  the  voter  from  the 
horizontal  section. 


NO.  616,358. 

616,186.  Microphone  Containing  Granular  Carbon 
for  Retaining  Material  in  Position.  Lars  M. 
Ericsson,  Stockholm,  Sweden.  Application  filed 
April  6,  1898. 

Claim  is  made  for  a  disk,  a  ring  of  elastic  material  sur* 
rounding  the  same  and  projecting  beyond  the  face  thereof, 
a  diaphragm  opposite  the  disk,  carbon  granules  in  the 
space  bounded  by  the  elastic  ring,  the  disk  and  the  dia- 
phragm, and  the  spring  for  pressing  the  elastic  ring  to- 
ward the  diaphragm. 

616,190.  Electric  Operation  of  Elevators  by  Three- 
button  Push  Systems.  John  D.  Ihlder,  Yonk- 
ers,  N.  Y.     Application  filed  December  16,  1897. 

There  is  the  combination  with  the  motor  and  a  reversing 
switch  controlling  the  motor,  of  a  circuit  connected  to  the 
switch  and  containing  two  sets  of  push  buttons,  a  branch 
of  tlie  circuit  leading  from  each  set  of  push  buttons,  a  cir- 
cuit maintaining  magnet  in  each  branch,  a  parallel  circuit 
to  each  branch  of  the  circuit  including  a  non-interfering 
magnet,  and  contacts  of  each  branch  controlled  by  the 
non-interferiag  magnet  of  the  other  branch. 

616,222.     Telegraph   Repeater.     Frederick  W.   Cole, 

Newton,  Mass.    Application  filed  August  5,  1893. 

This  instrument  comprises  a  series  of  circuit  controllers, 
a  repeating  train  for  operating  them,  a  locking  lever  for 
the  train,  a  series  of  operating  levers  arranged  adjacent  to 
the  locking  lever,  a  series  of  electro-magnets  and  arma- 
tures therefor,  and  connecting  rods  connecting  the  arma- 
tures with  the  operating  levers. 

616,265.  Field  Magnet  for  Electric  Mai.hines.  Sid- 
ney H.  Short,  Cleveland,  Ohio.  Application  filed 
July  28,  1898. 

A  field  magnet  for  electric  machines  has  grooves  formed 
in  the  pole  surface,  in  combination  with  a  grid  arranged  to 
be  received  in  the  grooves. 

616,339.  Ammeter  for  Alternating  Electric  Cur- 
rents. Waldo  A.  Layman,  St.  Louis,  Mo.  Ap- 
plication filed  April  4,  1S98. 

This  instrument  consists  of  a  suitable  fixed  element,  a 
suitable  movable  element,  a  primary  circuit  for  one  of  the 
elements,  a  secondary  circuit  for  the  other  of  the  elements, 
and  a  suitable  transformer,  the  primary  coil  of  which  is  in 
the  primary  circuit  for  supplyihg  current  to  the  secondary 
circuit. 

616,343.  Electric  Generator  for  Cycles  or  Other 
Vehicles.  James  Moores  and  Henry  O.  Far- 
rell,  Manchester,  England.  Application  filed 
May  24,  1898. 

An  electric  generator  for  a  cycle  or  other  vehicle  has  a 
driving-pulley  and  bearings  approximately  parallel  to  the 
plane  of  the  vehicle  wheel  and  means  whereby  the  genera- 
tor is  yieldingly  pressed  against  the  wheel . 

616.358.  Electrically-Operated  Regulator  for  Dam- 
pers, etc.  George  F.  Richardson,  Hartford, 
Conn.     Application  filed  April  15,  1898. 

The  arrangement  comprises  an  electromagnet,  a  vibra- 
tory armature,  a  pawl  at  one  end,  a  circuit  maker  and 
breaker  consisting  of  a  lever  pivoted  at  right  angles  to 
the  other  end  of  the  armature,  a  contact  on  the  lever,  a 
second  contact  carried  by  but  insulated  from  the  armature 
and  stops  for  rocking  the  lever,  a  ratchet  wheel    engaged 


by  ihe  pawl,  a  disk  in  the  same  circuit  with  the  magnet 
and  having  an  interval  removed  from  its  periphery,  the 
disk  being  rotated  from  the  ratchet  wheel,  two  terminals 
contacting  with  the  disk  except  when  its  interval  inter- 
poses, branch  circuits  leading  from  these  terminals  to  in- 
dependent points,  a  thermostat  included  in  the  main  cir- 
cuit, with  its  free  end  adapted  to  make  contact  with  either 
of  the  points,  and  mechanical  connections  between  the 
disk  and  a  damper  or  the  like  for  operating  the  latter. 

616,396.  Combined  Bearing  and  Power-transmitting 
Device.  Carl  O.  C.  Billberg.  Lewisburg,  and 
Paul  A.  N.  Winand,  Philadelphia,  Pa.  Appli- 
cation filed  November  2.2i,   1S97. 

Power  transmitting  mechanism  is  described  in  which  are 
combined  an  electricmotor  or  dynamo  containing  a  central 
rotating  element,  a  surrounding  element,  a  shaft  for  the  cen- 
tral rotating  element  having  a  pinion  at  each  end,  pulleys 
at  the  ends  of  the  surrounding  element,  each  pulley  being 
concentric  with  and  surrounding  one  of  the  pinions  of  the 
shaft,  and  wheels  intermediate  of  each  pulley  and  its 
pinion,  the  wheels  constituting  the  only  bearings  for  both 
pulley  and  pinion  and  serving  to  transmit  power  from  one 
to  the  other. 

616,403.  System  of  Electric  Traction.  Michelan- 
gelo Cattori,  Rome,  Italy.  Application  filed  De- 
cember 24,   1897. 

An  electric  railway  is  provided  with  two  substantially 
parallel  sectional  conductors,  arranged  in  two  circuits,  an 
independent  generator  included  in  each  circuit,  terminal 
switches  whereby  one  pole  of  each  generator  may  be  con- 
nected with  the  corresponding  terminal  of  either  con- 
ductor of  the  same  circuit,  and  junction  switches  whereby 
the  other  pole  of  each  generator  may  be  connected  with 
the  other  end  of  either  conductor  of  the  same  circuit. 

616,417.  Indicator.  Frederick  Hackmann,  Milwau- 
kee, Wis.     Application  filed  November  26,  1897. 

A  lever  is  adapted  to  be  turned  from  its  normal  position 
on  each  completion  of  the  circuit,  and  cause  the  printing 
wheel  to  descend  and  make  an  imprint  on  the  strip  of 
material  passing,  and  mechanism  adapted  during  a  cessa- 
tion ol  the  electrical  makes  and  breaks,  to  cause  the 
printing  wheel  to  return  to  its  normal  position  to  print 
the  initial  number  or  character  on  the  strip  of  material  to" 
be  printed  upon. 

616,435.  Electrically-welded  Joint.  Richard  Eyre 
and  William  Dishong,  Johnstown,  Pa.  Appli- 
cation filed  February  7,  1898. 

A  rail  joint  is  described  comprising  the  combination  of 
the  rails  and  splice  bars  welded  to  and  connecting  the 
same,  one  of  the  welds  which  connect  the  rails  and  splice 
bars  being  a  union  between  the  central  portion  of  the 
splice  bars  and  the  abutting  ends  of  both  rails,  the  others 
of  the  welds  being  between  each  end  of  the  splice  bars 
and  one  of  the  rails. 


NO.    616,339. 

616..436.  Electric  Welding.  Henry  F.  A.  Klein- 
schmidt.  Johnstown,  Pa.  Application  filed  Feb- 
ruary 7,  1898. 

The  method  of  electrically  welding  bars  to  the  sides  of 
rails  consists  in  passing  the  heating  current  transversely 
through  the  bars  and  rail,  forming  the  weld  by  laterally 
compressing  the  bars  against  the  rail,  and  retaining  the 
bars  continuously  under  compression  and  in  contact  with 
cold  conducting  surfaces  until  they  have  cooled  sufficiently 
to  have  lost  substantially  all  appearance  of  glow. 

616,437.  Electric  Welding.  Henry  F.  A.  Klein- 
schmidt,  Johnstown,  Pa.  Application  filed  Feb- 
ruary 7,  1898. 

The  method  described  of  joining  rails  and  parallel 
splice  bars  consists  in  welding  the  central  portion  of  the 
splice  bars  to  the  sides  of  both  rails,  and  then  welding  op- 
posite end  portions  of  the  splice  bars  to  the  sides  of  each 
rail. 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

Simplex  Blectfical  Company, 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadncck  Block.  CHICAGO. 


76-81   Cornhill.  BOSTON.  MASK. 


MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 


i(00  AND  202  NOBTH  THIBD  STREET, 


FHII.ADEI.PHIA,  FA. 


The  Ansonia  Electrical  Co., 

.AN9  0NI.A,    CONN., 

MANUFACTURERS  OF 

SHIELD    BRAND    MOISTURE-PROOF 
FEEDER  AND  LINE  WIRES. 

Magnet,  Offlca,   Damp.Proof  Office  and  Annunciator  Wires. 
IHoroulws   TrollAy    \/sfir&, 
Bella,  Batteries,  Annunciators  and  all  House  Coodg  Supplies. 


1889— Paris  Exposition, 
medal  fm^tibber  Insulation. 

1893— World's  Fair, 
Medal  for  Bublter  Insulation, 


nwDSMAnt 


THE  STAKDABD  FOB 

BUBBEB  IHrSVIiATIOX. 

Sole  Manufaoturera  of 


Qkenite  Wires,  Okonite  Tape,  Manson  Tape,  Candee'^^wlres. 


Wllltrd  L.  Candee» 

H.Durant.Cheever, 


THE  OKONITE  CO.,  L^p. 

Managers.  253  BfOadWa)!,  NCW  YOfll 


/' 


■toon  U.  CaiJttMLNS,  JK.,  irTesS. 


Gefiin.  Manson,  Gen'l  Supt 
W*-  Hoilglns.'-Sttlr. 


{Formerly 
CalUoiDla 
Asphalt  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraf  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ipg  and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  It,  or 

57  East  59th  Street, 
NEW  YORK. 


THE  ''AMERICAN"  FUEL 

EOOIMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOIVIELL,SCHMiDT^CO.,Ltd. 

MANUFACTURERS, 

Cable  Address.  'V^RIC,     ^J^., 

Brooraell,  York.  ■  ■     «»      ,a 

A  B  C  Code.  4th  Edition.  ^^-  ^-  ^m 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
muntcate  direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  loob  over  the  ground  and 
■nbmit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  Is  required. 

WfiSTIIN  ElBGteai  \msmA  Co., 

**  '^m^     114-130  William  St.,  NEWARK,  N.  J.,  U.  S.  A, 


We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to3,5C0amp. 
All  Weston  Instruments  are  unsurpassed 
In  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

Mention  tiie  WaaxifsM  Elsotbioiut  wben  writing 
«»Jr  oetalognee. 


IVestoa  'flfonad  Pattern" 


MIOM 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


PARIS  1867.     CHICAGO  1693.     PHIUDELPHIA  1876. 

i:x^sui:^A.TEi> 

WIRES  AND  GABLES 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  M(r. 

203  Broadway,  New  York. 

Western  Cffice,  Marquette  BIdg.,  Chicago.  III. 
M.  OUPEROW. 
Washington,  O.C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans.  La. 


Steel  Dynamos  and  Motors,  8. 

15,  20,  35,  60,  100,  20O.  300  SDd 

600-light  machlDes.  i4,  i,  2,  8, 
6.  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
dering. 
THEHOBART  ELECTRIC  MFG.  CO..  .  Troy,  Ohio. 


A.  L  McRAE, 


CONSULTING  ELECTRICAL 
ENOINeeR.'^ 
Estimates,  Plans,  Specifications. 
Examinations,  Keports,  Tests.  - 
806  Oriel  BaUdlns.     ST.  IiOriS,  MO. 


The 


MjfMlros. 

T.H.Brady,  New  Brlfaln„Conn.,  U.S.  A., 

Manufacturer  of  Mast  Arms.PoleftQd 
Swinging  Hoodv&ouse  Brackets  and 
other  Specialties  for  Construction 
"^QX^.— Catalogues  and  Prieta  ftir- 
nuhid  on  application. 


losolating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  lonf 
experience  and  careful  Investigation  enables  ni 

to  be  of  service  to  wide-awake  electricians. 

MASSAGHUSEHS  CHEMICAL  COMPANY. 

Boston,  Mass.,  U.  S.  A. 


Queen  &  Co., 

1012  Cheilnul  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queea-WIrt 

Switchboard  Initruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Points  Of  Superiority  Over  All 

Other  Types. 
In  successful  use  for  ten  years. 
Standard  high.    Prices  low.    Send 
for  descriptive  circular  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHILADELPMI 


Charles  Mnnson  Belting  Co., 

''^    DYNAMO  BELTING 
A  SPECIALTY, 

34  and  36  Canal  Street,      CHICAGO. 


.N.  1.  R. 


Bfational 

India 

Rubber  Co's 

RUBBER  COVERED 

\A/^ires  and  Oables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


The  Akron  Electrical  Mfg.  Co., 


A.KR^N,   ^MIO. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All  of  the  highest  effi- 
ciency, most  modern  con- 
struction and  most  grace- 
ful design. 

W^iTe  FOR  CIRCULARS  AND  READ  OUR  CUARANTEK. 
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HIGH  GRADE  INCANDESCENT  LAMPS,  "t".:* 

50,   I  10,  220  VOLTS  OF  ANY  C.  P.    MOUNTED  IN  STANDARD  BASES. 

We  offer  our  lamps  in  competition  with  any  others  on  the  market.  The  HIQHEST  DEVEL- 
OPMENT in  life,  maintenance  of  candle  power,  commercial  eflaciency  and  good  workmanship 
ARE  WHAT  WE  HAVE  TO  OFFER. 

We  make  no  claim  to  wonderful  inventions  revolutionizing  the  art,  or  to  the  employment 
of  all  the  lamp  experts  available. 

Series  Lamps  for  any  service  or  socket.  Responsible  representatives  wanted  in  large  cities. 

The  UNITED  ELECTRIC  IMPROVEMENT  CO., 

Allegheny  Ave.  and  Nineteenth  St.,  PHILADELPHIA.  PA. 


J^^*  There 


Are 

Two 

Kinds 

of 

Telephones, 


ANDRAE 


HIQH-QRADE 


TELEPHONES 


and 
others. 

A  COMPLETE  LINE— A  QOOD  LINE  TO  TIE  TO 

For  Exchanges,  Private  Line  Service,  Etc., 
the  Andrae  Telephones  excel.  Handsome, 
Durable,  Simple,  Reliable.  Catalogue  and 
circulars  sent  free 


JULIUS  ANDRAE  &  SONS  CO., 

TELEPHONES 

and  Electrical  Supplies, 

■viii-wa,uike:e,  \hf 

mmmm 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


L.YNIM,   IVI4KSS. 


The  Zamel  Arc  Light  Meter 

AND  ELECTRIC  CURREHT  TIMER 

Is  the  ONLY  RELIABLE  DEVICE  for  Timing  the  Use  of  Arc  Lights, 

l-t    Is    Posi-tive    in     l-ts    Action. 

SEWD  FOR  CIRCVLAB. 

Zamel   Arc   Light    Meter    Co., 

266     OI_ILIB     ISI-iB^ND     AVE..     CIHICA.OO,     iUU. 

Approved  by  the  National  Fire  UniderwriterB^  Association. 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


FOR  ENCLOSED  LONG-BURNING    ARC  LAMPS. 


^i 


UNEQUAL).EO  IN  QUAUT> 
AND    EFFIClEN<rY 


roR 

AUTE  H  N  ATTh'G 


SOLUTfetjr   STEADY 
LLIANT    LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Notice 


-The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty.  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


SANDY  HILL,  N.  Y.,  U.  S.  A. 

Manufacturers  Of  |nductor  Altemators. 


OFFICES  : 

39  Cortlandl  St.,  New  York. 
601  Burlington  Bldg., 
^^  St.  Louis,  Mo. 

^^      301  N.  Main  St., 
■    ■  Los  Angeles,  Cal. 

I    ■       Dallas  E.  S.  &  C.  Co.. 
\M  Dallas,  Texas. 

^^    Barden-Sheets  E.  S.  &  C.  Co. 
Houston,  Texas. 
The  Western  Electrical  Co., 
Omaha,  Neb. 
409  Market  St.,  San  Francisco,  Cal. 
S.  N.  Blake,  Y.  M.  C.  A.  Bldg.,  Elmira,  N.  Y. 
S.  A.  Rail  &  Co.,  New  Orleans,  La. 
Hunter  St  Heyward,  Charleston,  S.  C. 
The  Electric  Mach.  Co..  Minneapolis,  Minn. 
Bagnall  &  Hilles,  Yokohama,  Japan. 


MANSFIELD,    OHIO. 

GENERATORS  AND  MOTORS  OF  THE  HIGHEST  EFFICIENCY. 

Multipolar    Electroplating  Dynamos — Best   on    the   Market.     Special  Motors    and  Automatic  Controllers  for  Pump 

and    Elevator  Equipment. 


I  1.^  CorUandt  Street.  New  York;  1324  Marquette  Building,  Chicago;  1521  Stout  Street,  Denver,  Colo.;  169  W.  Water  Street,  Milwaukee,  Wis.; 
■^  470  Syndicate  Arcade.  Minneapolis,  Minn.;  109  N.  Ninth  Street,  Lincoln,  Neb.;  810  Neaye  Building,  Cincinnati,  Ohio;  341  Baronne  Street, 
»  e  1^  ^  I  eS:  \  New'Orleans,  La. ;  609  Smithfield  Street,  Pittsburgh,  Pa. ;  169  Elm  Street,  Dallas,  Tex. 
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If  so,  write  us  for  particulars. 

CUTLER-HAMMER  MFC.  CO., 

76  W.  Jackson  Boul.,  Chicago. 


FOR 


PERFECT 
INSUIATION. 

The  Standard  Paint  Co. 

NEW  TOBK.       CHICAGO. 

UAMBCBe.         liOSTDOX. 
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IN/ILJTM  &  CO.,  VIEIMIM/V,  A.\J 


IrVe  having  received  a  very  large  sliipment  of 


Just  before  the  new  tariif  went  into  eflFect,  are  prepared  to  make  very  low  prices 
on  the  following  sizes:    5-8  in.  by  lO  in.  and  13  in.  and  19-32  in.  by  9  1-2  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


Chapman 

Voltage  Regulators 

insure  S-fceady  ^is'^'^  f''°'"  unsteady  power. 
For  use  with  Steam  or  Water  Plants. 

No  Attendance  Required. 

Regulator  sent  on  30  days'  trial. 
Let  us  show  what  it  can  do  for  you. 

Belknap  Motor  Company, 

474-478  Fore  Street,  PORTLAND,  MAINE,  U.  S.  A. 

New  York  OfBce,  27  Thames  Street.     Boston  OfBce,  620  Atlantic  Ave. 


ILLINOIS  ELECTRIC 
COMPANY, 


239  MADISON  STREET, 
CHICAGO,  ILL. 


We  carry  a  Complete  Line  of  Electrical  Supplies  of  Every  Description. 
We  are  agents  for  the 

N.  I.  R.  RrBBEB  COVERED  WIRES  AND  CABLES, 
CEEFELD  BliECTRICAL,  WORKS  WEATHERPROOF, 
MAGNET,  OFFICE  AND  ANNUNCIATOR  WIRES, 
EDISON,  JR.,  INCANDESCENT  LAMPS,  LUNDELL 
FAN  MOTORS.     Write  us  for  prices. 


The  American 
Electric  Meter  Co., 

9th  St.  and  Montgomery  Ave.,  Philadelphia,  Pa., 

Is  now  prepared  to  take  orders  for  early  delivery  of  all 
sizes  of  3-Wire  Constant  Potential  Registering^  Meters. 

This  meter  is  calibrated  ready  for- instant  use. 
This  meter  requires  no  knowledge  of  electricity  to  erect. 
This  meter  shows  the  load  passing  every  instant. 
This  meter  is  hermetically  sealed. 
This  meter  measures  correctly  with  uneven  loads. 
This  meter  can  be  calibrated  wiih  a  watch  in  six  minutes. 
This  meter  requires  no  lubrication. 
This  meter  is  magnetically  shielded. 
This  meter  is  direct  reading,  having  no  multiplier. 
This  meter  does  not  require  one-thousandth  of  a  horse  power. 
This  meter  will  operate  for  years  without  opening. 
This  meter  has  no  springs,  jewels  or  frictional  errors. 
This  meter  once  right  is  always  right. 


COLUMBIA  CARBONS 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


aa:A.ivui^A.CTuieE>r>   :b^v 


^wE^^f^Tt«:^S«TCrc:m:frH^^ 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 
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It's  the  Hundreds 


of  articles  of  detail  in  a  telephone  system  between  the  switchboard 
and  the  subscriber  that  we  can  supply  you  from  Chicago  stock. 


SEND  FOR  OUR  LATEST  CIRCULAR  COVERINCi  ? 

THESE  GOODS.  I 


CENTRAL  ELECTRIC  COMPANY, 


t 
+ 

t 

t 
•J- 
•J- 


•h         GEORGE  A.  McKINLOCK,   President.  _^^^^  ^  ^^        ^„  r-..»>.        .  f 

264=260=268=270  Fifth  Avenue,  ± 


CHARLES  E.  BROWN,   Secretary.  ^EwHHH^M  J 


%  S.    R.  FRAZIER,  Treasurer.  •    •    •    •    WI  I  1  VrWJVf. 
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Lundell  -^   Fan 


Ceiling 
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Motor. 
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•I*  For  no  to  120  Volt  Direct  Current  Circuits.  X 

?  4 

X 


THE  EMPIRE.  i 


IN  ELEGANCE  OF  DESIGN  AND  ECONOMY  OF  OPERATION  IT  IS  UNEQUALLED.    | 


t  ? 

^:                                                                     GET  OUR  LATEST  PRICES.  '4 

•I-  X 
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Southern  Electrical  Supply  Co., 


'S  >^ai^  10,  13  and  14  S.  Seventh  Street,  jl; 

I         CHARLES  E    SHARP  fiOft  ...ST.    LOUIS,   MO  '^ 


% 

X  Manager.  I   I    ■  ....^..    ^v.,  ,.^  ....^j   -.- ^  -         .,. 
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Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "K"  Instrument. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  it  you  will.mrite  to 

Ninth  Street  and  3Iont£omery  Areniie,  Pbiladelphia. 

New  Xork.  15  Cortlandt  Street. 

Chicago.  414  Ashland  Block. 


INSURANCE  AGAINST  ACCIDENTS 

Caused  by  defective  switches  can  be  secured  by  making  sure  that  the 
words  "hart  SWITCH"   are  stamped  in  the  metal. 


HART  20  AMPERE 
DOUBLE  POLE 

In  connection  with  next  lot  of  arc  lamps 
you  install. 


The  Hart  &  Hegeman  Mfg.  Co. 


Our  Illustrated  Catalogue  will  be  mailed 
O'li  application. 

HARTFORD, 
,     CONN. 
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Schneider  Mfg.  Co. 
Specialty  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Walker  Companj-. 
Western  Electric  Co. 
Westlnghouse  EL  <fe  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 

KartaTert  Mfg.  Co. 

Vulcanited  Fibre  Co. 
Files. 

BamettCa.G.  AH. 
Fixtures,  EL  A  Comh*n. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuse  W^ire. 

Central  Electric  Co. 
Chi.  Fuse  Wire  &  Mfg.  Co. 
Oommerclal  EL  Supply  Ua 
Eleetrie  Appliance  Ca 

Gaskets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  £lf  g.  Co. 

Gbs  Lishtins.  Electric 

Central  Electric  Co. 
Partrlck.  Carter  &  Wilklns. 

Western  Electric  Co. 

Crears. 

Besly  &  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

Creneral  Elec.  Snpj»lies. 

Ansonia  Electrical  Co 
Central  Electric  Co. 
Chicago  Edison  Co. 
Comniercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Oo. 
Hill,  W.  S.  Eleotrio  Co. 
Illinois  Electric  Co. 
Partrlck,  Carter  &  Wilklns 
Peru  Elec  Mfg.  Co. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 

Globes  and  Eleetrieal 

Glass^rare.^ 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 

GoT^orSv  Water  Wlieel. 

Lombard  Water  Wheel  Gv. Co. 
Graphite  Specialties. 

Bealy  i  Co.,  Chas.  H- 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Insulators   and  Insnlat- 
ins  llaterlals. 

Akron  Ins   &  Marble  Co. 
Ansonia  Electrical  Co. 
Atlantic  Alcatraz  Asph.  Co. 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  EL  Mfg.  Co. 
Empire  China  Works. 
Hill,  W.  S.  Eleotrlc  Co. 
Illinois  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Munsell  .v  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo..  The. 
Paiste  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Ca 
Simpler  Electrical  Co. 
Standard  Paint  Co. 
Standard  Undergrour  3  O.  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      W^ires      and 
Cables— 31  affnet  IFires. 

American  Electrical  Works. 
Brixey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Montauk  Multlph.  Cable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Ca 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Slmplei  Electrical  Co. 
Standard  Underground  C.Co. 
Washburn  Si  Moen  Mfg.  Co. 

Junction  Boxes. 

BoBsert  Eleo.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

liamps,  Ineandeseent. 

Buckeye  Electric  Ca 
Cemtral  Electric  Co. 
Chicago  EdlBon  Ca 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co. 
Sawyer-ManElec  Co. 
Tnited  Eleo.  Imp.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 


LiiShtnins  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Ca 
General  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Sla^net  Wire. 

(See  Insulated  Wires.) 
7Iechanieal  Machinery. 

Besly  &  Co.,  Chas.  H. 
Link-Beit  Machinery  Co. 
Stllwell-Blerce  Smith- Valle 
Westlnghouse,  Church,  Kerr 
i  Co. 
aiiea. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  &  Co..  Eugene. 
Schoonmaker,  A.  O. 

Mining  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinery  Co. 
Westinghotise  EL  &  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 
American  Engine  Co- 
Belknap  Motor  Co. 
Bullock  Elec.  Mfg.Co. 
Card  Electric  Co. 
Commercial  El.  Supply  Co. 
Diehl  Mig.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Electric  Co. 
Northern  ElectL  Mfg.  Co. 
Sargent  &  Lundy. 
Sprague  Electric  Co. 
Stanley  Elec  Mfg.  Ca 
United  Elec  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mf^r.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 
Wray  Co.,  John  C- 

Packing. 

Besly  i  Co.  Chaa.  H. 
Garlock  Packing  Ca 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mass.  Chemical  Co. 
Standard  Paint  Co. 

Phosphor  Bronze. 

Bealy  b  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.  Co.Ltd. 

Platinum^ 

Baker  &  Co. 
Poles. 

Berthold  &  Jennings. 
Central  Mfg.  Co. 
Electric  Ry.  Equipment  Co. 
Lindsley  Bros. 
Michigan  Pine  Company. 
Perriio  &  Sons. 
Pitts b.  &  L.  Sup.  Iron  Co. 
Torrey  Cedar  Co. 
Valentine-Clark  Co. 

Porcelain. 

Akron  Ins.  &  Marble  Co. 
Central  Eleotrlc  Co. 
Commercial  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Beflners. 

Swarta  Metal  Refining  Co. 

Be<  Winding— Aep  airs. 

Ctiicago  Armature  Co. 
Chicago  Edison  Co. 
Hodge,  Walsh  &  Loring. 
Morrell  Electric  Works. 
Bheostats. 
Automatic  Switch  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Oo. 
Leonard.  Ward.  Electric  Co. 
Ohio  Elec.Speelalty  Hfg.  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Hoofing. 

Cincinnati  Corrugating  Co. 

Second-Hand  Machine* 

Comman  Co. 
Hine  &  Co..  L.  A. 
Hodge,  Walsh  ±  Loring. 

Speaking  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
PartrtoK.  Carter  &  Wilklns. 
Western  Electric  Co 


Speed  Indicators. 

Bealy  &  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co 

Queen  &  Co. 

Weston  Electrical  Inst.  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co, 

Electric  Storage  Battery  Co 

Lockte  &  Vlall. 
Street  Cars. 

Stephenson  Co..  John. 
Tapes,  Insulatlog. 

American  Electrical  Works. 

Brixey.  W.  K. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Commercial  EL  Supply  Co 
■  Electric  Appliance  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  &  Moen  Mfg.  Co 

WesternEleetric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 

Andrae  &  Sons  Co  ,  Julius 

BisselA  Co  ,  P. 

Boardman- Tucker  Co. 

Cabinet  Mfg.  Co. 

Colt.  H.  A. 

Commercial  EL  Supply  Co 

Ericsson  TelephcKe  Co. 

Farr  Tel.  &  Cons.  Sup.  Co 

Holtzer-Cabot  Electric  Co 

Keystone  TeL  Co. 

Kokomo  Tel.  &  El.  Mfg  Co 

Kusel.  D.A.,TeL&ELMfgCo 

Mason  TeL  Pay  Station  Co. 

MCEToy,  C.  H. 

Northwest  Engineering  Co 

Penn.  Electric  Co. 

Rawson  Electric  Co. 

St.  Louis  EI.  Supply  Co. 

Standard  TeL  &  EL  Oo. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M-Co. 

Toble.  W  S. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  TeL  Cons.  Oo. 

WlLhelm  Tel.  Mfg.  Co. 
Tools, 

Klein  &  Son,  Mathias. 
Transformers. 

Central  Electric  Oo. 

Commercial  EL  Supply  Co. 

Diamond  Elec.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo. 

Wagner  Elec.  Mfg.  Co. 

Walker  Companv. 

Western  Electric  Co. 

Westlnghouse  EL  &  Mfg,  Co 
Trolley  Cord. 

Samson  Cordage  WTts. 

Trucks,  Eleetrie  Car. 

General  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co 

Turbine  A  WaterWheels. 

Dayton  Globe  Iron  Works  Co 
Leflel&Co..  Jas. 
Pelton  Watar  Wheel  Co. 
Stilwell-Bloree  Smith- Vaile 

FniTersities. 

Rose  Polytechnic  Inst. 
Worcester  Polytechnic  Inst. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  &  Co.,  ChM.H. 
Brixey.  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Ca 
Electric  Aupllance  Co. 
Illinois  Electric  Co. 
Okonlte  Co. ,  The. 
PhlUlps  Insulated  Wire  Co. 
Roebling's  Sons  Co..  J.  A. 
Standard  Underground  C  Co 
Washburn  4  Moen  Mfg.  Co- 
Western  Electric  Co. 

Woodwork,  ElectricaL 

Cabinet  Mfg.  Co. 

XBay  Ontflts. 

Central  Electric  Co. 
Commercial  EL  Supply  CO- 
Qrnen  &  Ca 
Zincs. 
Beattie  Zinc  Works  Co. 
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WESTERN   ELECTRICIAN 


FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 

OUR  CEILING  FANS  AND  ELECTROLIERS 

ARE  THE 

Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

Celling  Fans— Column  Fans— Counter  Column  Fans— Desic  Fans-  Braclcet  Fans— ExIiaust  Fans. 


,   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
•   BOSTON:  128-132  Essex  St. 


DIEHL  MANUFACTURING  CO. 


ELIZABETHPORT,   N.  J. 


•••*•*•••••*••••••••••  *  ••'K 


(I 


DURO 


M 


Telephone  Cords  .  .  . 
Switchboard  Cords  ,  . 
riedical  Battery  Cords. 


/^IWTi     \T    practical    method    yet    devised  to  tip  a 


THF    w.,.   . 

*  *  *  ■--*       vy^i  ^  ■-<  *      t  lexible  Conductor  using  the  full  strength 
of  the  covering  is  that  employed  in  the 


"Duro"  Telephone  Cord 

^  See  that  Hook. 


(Shell  Removed.) 

ALL  other  devices  fail  to  hold,  but  that  hook  is  positive  I 
The  Conductor,   Shell  and  Pin  are  all  soldered  together  and  there- 
fore cannot  come  apart.    Why  not  use  the  Best? 

MANUFACTURED  BY 


CHARLES   H.  McEVOY, 

LOWELL,  MASS. 

••••*•••*•••*•*••••  *•*••  )f  • 


W.  E.  FAN  nOTORS. 


LAKON  TRANSFORMERS. 


THE  RECOGNIZED 
STANDARD. 

INTERIOR 

Iron  armored,  brass  armored  and  plain 

CONDUIT. 

Conduit  fittings  and  tools  for  conduit  work. 

A   LARGE  SUPPLY  CARRIED 
IN  STOCK 

And  Prices  Attractive. 

WESTERN    ELECTRIC 
COMPANY, 

Exclusive  Agents, 
CHICAGO.  NEW  YORK. 
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THE  HYDRO-ELECTRIC  FAN! 


SOMETHING  NEW. 


Will  Run  on  40  Pounds  Water 
Pressure  or  Over. 

SPEED  OF  FAN  1800. 


WRITE     FOR    CIRCULAR     "C. 


The  Carlisle  &  Finch  Co. 

832  West  6th  Street, 

CINCINNATI,    OHIO. 


fS'suYe"!'"    THE   ELECTRICIAN'S   BEST   FRIEND. 

Our  Fans  and  Mo- 
tors  are  In    your 
line.  You  sell  them 
and  get  a  new  cus- 
tomer.   Our  Water 
Motors    are    the 
most  powerful  and 
are  used  for  running 
Fans,  Telephone  Generators, 
Coffee  Mills  and  other   ma- 
chinery.   We  manulacture  all 
kinds  of  fans. 

Triumph  Water  Fans, 

Ceiling  Fans  for  belt  power. 

Floor  Fans  for  belt  power. 

Triumph  Exhaust  Fans, 

Specialty  Water  Alotors, 

Electric  Celling:  Fans. 
iEND  FOB  CATALOGUE  L. 


LIST  PRICE.  $10. 


SPECIALTY 
MFC.  GOMPANYJ 

361  TO  367  S. 


BATTERY  FAN  OUTFITS 


Triumph  Water  Blow  Fan.  (Pat.  applied  for.) 


Complete  with  cabinet,  connect- 
ing cords,  etc. 

150  HOURS 

before  renewing  the  battery.  6 
inch,  8  inch  and  lo  inch  Fans, 
1898  models. 

GORDON-BURNHAM  BATTERY  CO., 

DEPARTMENT  3, 

594  Broadway,  XETT  YORK. 


Edison  9-incli  Battery 
Fan  Outfit..,.. 

MOTOR  WITH  BALL  BEARIN6S. 

The  most  economical  and  efficient 

battery  fan  motor   on  the  market. 

WRITE  FOR  CATALOGUE. 


EDISON  MFG.COMPANY, 

THOS.  A.  EDISON,  Proprietor. 
FACTOKT:    OBAKGE,  S.  J. 


St.  James  Building,  Broadway  and  26tta  Street, 
NEW  YORK. 


NORTHERN  ELECTRICAL  MF&,  CO 


CIncago  Office,  1602  Monadnock. 


MADISON,  WIS 


GORDON    PRIMARY   CELL. 

For  Open  and  Closed  Circuit  "Work, 

The  Perfect,    Modern.    Longest  Lived  and   Most   Economic^ 

Cell  Ever  Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads,  telephone  and  gas  engine 
companies. 

WE  CLAIM:— Constant  discbarge  of  current  without  polari- 
zation; no  local  a^:tion;  no  noxious  gases  or  fimies:  no  acids;  least 
labor  for  operation;  cleanest;  not  freezing  at  25°  below  zero;  eco- 
nomic value  50  per  cent,  greater  than  gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in  market.  For  Iso.  l  cell,  250  ampere 
hours;  for  No-  2  cell,  100  ampere  hours;  on  open  circuit,  .9  to  l 
volt;  on  closed  circuit,  .65  to  j'n^  volt.  Send  for  circular  and  price  Ust. 

THE  GORDON-BURNHAM  BATTERY  CO, 

82  to  86  West  Broadway,  New  York  City. 
OEO.W.  PATTERSON,  1539  Marquette  Bldf..  Cfatc^o,  111. 


Arc  Light  Radiators 

BRILLIANT  AND  ECONOMICAL 

Absolutely  free  from  side  shadows,  or  those  cast  by 
flyingr  insects. 

Diffuses  light  uniformly. 

Easily  atta<;hed  and  detached. 

Can  be  cleaned  without  removal  aud  arn  practically 
indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:  Chicago  General  Fixture  Co., 
169  Adams  Street,  Chicago,  111. 


Shadowless  Radiator  Mfg.  Co., 

FARIBAULT,   IVtkNN. 


The  Gem  Water  Motor  Fan 


Simple,  EffectiTe, 

Economical,       SToiseless. 

List  Price,  Sio.oo. 


SToTCl  in  Constrnction. 
As  Easily  Installed  as  an  Electric  Fan  Motor. 

Discounts  for  Exclusive  Agents.  Correspondence  Solicited. 

JUST  THE  THING  FOR  SUPPLY  HOUSES  TO  CARRY. 

THE  SCHNEIDER  MFC.  CO.,  "i^^^Hr^XSMVo'.''- 

McliILL  &  PJMEROY,  321    Dsarbarn  SI.,  Chicago,    III.,  Agents  for  Indiana,  Illinois,  Missouri,  Iowa,  Wisconsin,  Michigan. 
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Lundell  Fan  Motors. 


1898 


Advance  orders,  greatest  in  the  history  of  the  business,  attest  the  popularity   of 

these  motors.    They  are  the  world's  standard.    '98  styles  are— some 

of  them— new.    '98  prices  are  lower  than  ever. 

Catalogue— second  edition— just  out. 


SPRAGUE  ELECTRIC  COMPANY, 

CHICACO-Marquette  Building.       NEW  Y0RK-20  Broad  Street. 


WESTERN   ELECTRICIAN 
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.f»|>       J.  e.  KEELVN,  President  and  General  rianaeer. 

•ti* 


D.  A.  HOLMES.  Vice-President. 
B.  F.  STEWART,  Secretary. 


H.  C.  DODGE,  General  Superintendent.       .fj^ 
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WESTERN  TELEPHONE  CONSTRUCTION  CO., 

250  SOUTH  CLINTON  STREET,  CHICAGO,  ILL. 
MAJfUFACTlRERS  OF  HIGH  GRADE  EXCHANGE  AND  TOLL  LINE  EQLIPMENT. 


Switchboards,  Combined  Lightning  Arrester,  Distributing  and  Change 
Boards,  Series  and  Bridging  Telephones,  Cabinet  Desk  Sets,  Magneto  Bells, 
Repeating  Coils,  Receivers  and  Transmitters,  all  of  new  and  improved  type. 
Correspondence  solicited. 


SWITCHBOARDS  FOR  ALL. 

Multiple  Transfer  Switchboards  for  use  in  large  exchanges.  Switchboards 
to  replace  inferior  makes.  Combined  Toll  Line  and  Exchange  Switchboards. 
Switchboards  for  those  who  manufacture  telephones.  Switchboards  for  those 
who  desire  to  add  to  their  present  equipment.  Switchboards  for  dealers  in 
electrical  supplies.      Switchboards  of  anj'  special  design. 
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MAGNETO  BELLS  FOR  THE  TRADE. 

Highest  efficiency;  moderate  price.  Equipped  with  Ouadripolar  Ringer 
Magnets,  Centrally  Pivoted  Armatures,  Platinum  Contact  Switch  Hooks,  New 
Style  Armatures,  Wide  Cut  Cog  Gears,  Best  Automatic  Shunts  ever  devised.  Our 
new  Bells  are  superior  to  an}'  on  the  market  b}'  wide  margin  and  must  be  inspected 
and  tested  to  be  thoroughl)'  appreciated. 

SPECIAL  ANNOUNCEMENT. 

Largest  contract  of  the  year  has  just  been  awarded  to  Western  Company  for 
Central  Office  Equipment  for  the  Newark,  N.  J.,  Exchange  System,  calling  for 
Switchboards  having  capacity  for  upwards  of  3,100  numbers. 

WRITE  FOR  CIRCULAR  DESCRIBING  MULTIPLE  TRANSFER   BOARD  TO  BE  INSTALLED  IN  NEWARK 

MAIN  CENTRAL  OFFICE. 
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Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  SLOO. 

This  hanabook  is  a  complete  treatise  od  telephony,  and  a  prac- 
tical book  on  telephone  working;  and  management,  based  en- 
tirely on  standard  American  practice.  It  is  extremely  useful  to 
telephone  inspectors  anrt  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cl"rh  bound:   fuliv  illustrated.    Price  $L50, 

THE  ELECTRIC  TELEPHONE.  Br  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennellv,  Sc.  D.;  12mo,  cloth.  422  pp.. 
142  illustrations.    Price  ?1.00. 

This  book  describes  the  construction  of  the  various 
forms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  weli-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2S8  illustrations.    Price  S1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,   as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
Bv  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth   edition.    16mo,    50    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
Bv  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece.  F.  R.  S..  and  A.  J.  Stubbs.  BOS 
pages.    333  illustrations.    Price  54.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  is  written 
is  to  furnish  Information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  51.00. 

TELEPHONES.     THEIR     CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auilllary  Apparatus.  By  F.  C. 
Allsop.    191  pp..  168  illustrations.    Price  52.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OP 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
54.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction. 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
80  pages.    23  illustrations.    Price  51.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction.  Application,  Modification  and 
History.  Bv  Prescott.  New  edition,  revised  and  enlarged, 
795  pages.    "516  Illustrations.    Price  54-00. 

PHILIPP  REIS,  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  1S2  pages.  3 
plates   and   4S  engravings.    Price  53.00. 

ELECTRICAL  TRANSMISSION  OP  INTELLTGENCR 
AND  OTHER  ADVANCED  PRIMERS  OP  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hous- 
ton.   330  pages.    88  Illustrations.    Price   5L00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING    CO.,  510  MARQUETTE   BLDC.    CHICACO 
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TYPE  "ZZ 


A  NEW  THING ! 

CcDtral  Enere  Teleplione  System. 

THE  SYSTEM  OF  THE  FUTURE. 

All  the  parts  subject  to  deterioration  and 
wear  placed  at  Central  Office,  leaving 
nothing  at  subscribers'  stations  requliing 
attention.  Reducing  cost  of  maintenance  to 
practically  DOtlilng. 

CONVENIENT,  DURABLE,  ECONOMICAL. 

The  only  system  of  itsliind  on  the  market. 

Our  Transmitter  and  Receiver  not  being 
affected  by  the  greatest  variations  in  tem- 
perature or  atmospheric  clianges,  and  being 
locked  to  prevent  all  opening  by  Inexperi- 
enced persons,  leaves  no  possible  cause  for 
readjustment.  They  are  the  only  instru- 
ments that  can  be  used  satisfactorily  In  such 
sj  stems.  Users  of  our  regular  equipment 
can  readily  change  to  the  "system  of  the 
future.* 


Something 

Partij 
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Exhibit  1^ 


IN  HONOR 


INDEPENDENT  TELEPHONE 


THIS  FEAT  WILL  BE  PERFORMED  EVERY  DAY  FOR  THREE 

DAYS,  COMMENCING  JUNE  30th,  A.  M.,  AT 

THE  STORE  OF  THE 


AMERICAN    ELECTRIC 

Manufacturers  of  High  Grade  Telephone  Apparatus. 


July  2,   1898 


WESTERN   ELECTRICIAN 


Exhibit  No 


OF  THE 


ASSOCIATION  CONVENTION 


OUR  APPARATUS 


Is  in  nse  Id  over  500  prosperous  Indepeu- 
dent  Telephone  Exchanges,  In  the  Xavy 
and  TVar  DepaTtmeatei,  by  Railroad  Com- 
panies, Etc.,  aggregating  over 


100,000  TELEPHONES. 

"EXPRESS"  SWITCHBOARD. 


Cut  Shows  a  Complete  100  Drop 
"Express"  Switchboard. 


Fully  Nickel  plated.     Equipped  with  our  New  Type  Long  Lever  Gravity  Swltchhook,  Positive  In 
Contact,  Improved  Watson  Wiring.    Outside  Binding  Posts. 

Bell  Box  of  Proper  Dimensions  to  Allow  o*  Placing  Coil  In  Same  if  Desired.  

^rJ.Polar  RingPr  Magnets,  the  action  of  which  is  such  that  the  permanent  magnetic  plane  is  coincident  with  the  electro- 
magnetic plane  of  the  bobbins,  and  in  its  operation  it  tends  to  strengthen  the  permanent  magnet.     Permanent  magnets  are  of 
special  steel  and  very  powerful. 
Outside  Binding  Posts  for  attachment  of  Receiver  Cord  Tips  and  Primary  and  Secondary  Transmitter  Circuits. 
Heavy  Cnt  Gears  and  Automatic  Shunts.     Furnished  in  walnut  or  oak,  in  both  series  and  bridging  types. 

^^  OUR  NEW 

,  40  DESK  SET. 


Combined 

Transmitter 

and 

Receiver. 


CUTS  OF  RECEIVER  PARTS. 

•^  BOVK  cuts  show  our  NEW  I>OUBIjE  POLE  AD- 
(£V  JrtmTABl^E  RFCEIVER  embraclnp  new  and 
oripinal  features  possessed  bv  no  other,  which  makes  it  tlie 
most  perfect  and  reliable  receiver  ever  placed  on  the  market, 
combining  sensitiveness,  loud  talking  qualities,  posltiveness 
and  ease  of  adjustment  and  accessibility  of  all  parts  for  the 
purpose  of  inspection  and  repairs. 


No.   11. 


With  Extension   Bell,   Hand   Generator 
and  Batteries. 


TELEPHONE  COMPANY, 

Main  Office  and  Factory,  171-173  S.  Canal  St.,  Chicago,  U.S.  A. 
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BELL 
APPARATUS 

FOB 

Independent 
Telephone 
Companies. 


Subscriber's  Stalion  Protector  and  Line  Fuse. 


Pole  Top  Cable  Termlnaf. 


Come  and  See  Us. 


\A/ri-te  Us. 


Section  of  Switchboard  manufactured  l)y  us  for  the  Valley  Telephone  Co.,  Saginaw,  Micii.    ' 

STERLING  ELECTRIC  CO., 

IWgin:  71=73  W.  Adams  St.,   =    CHICAGO. 


Branch:  UclfdC  Building,  ST.  LOUIS,  IWO. 
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WESTERN   ELECTRICIAN 


EUGENE  F.    PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIPS,  VlCC-PnCB. 
C.  R.  REMINGTON,  JR.,  BEC. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDENCE,  R.  I. 


BARE  AND  INSULATED  ELECTRIC  flEE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman.  10  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  "Worka. 

MAIN  OFFICES  AND  FACTORIES.   PHILLIPSDALE,   R.  I. 

THE   CLARK  WIRE. 


FOR 

SWITCHBOARD, 

RAILWAY 
and  MOTOR  USE. 


A 


CLARK  WIRE" 


All  sizes  of 
,  Stranded  and  Flex- 
ible Wire  and 
Cables  with 
Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalog-ues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COiVIPANY. 

HENEY  A.  CLAKK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


THE  JOHN  C.  WRAY  CO., 

CONTRACTIIsa  AND  MANUPACTURINO 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  w  hatever. 


:i.l_IIMO    .AOI 


Orocker-W^heeler   Co.— Dynamon,    Hlotorx,    Etc. 
National  Meter  Co.— Oas  and  Oasoline  Knginex. 

THE  JOHN  G.  WRAY  CO.,     110  South  Madison  Avenue, 

P>E:C3F9I.A,    ii_i_iimois. 

lOHN  COLLINS  WRAY,  Consulting  Electrical  Engineer,  Electrical  and  Mechanical  Expert. 


Automatic  IVIotor-Driven  Starter. 


Engineers  and  Contractors 

Desirint' a  thoroughly  reliable  Automatic  Starting  Appa- 
ratus for  electric  pumps,  elevators  and  other  )ntermlit9Dt 
work,  cannot  do  better  than  send  for  our  cata.opue  of 
Motor-Drlveo  Starters  and  Specialties.  No  dash-pots,  sbuot 
mapnets  or  other  delicate  meclianism,  yet  automatic  start 
and  iDfctantaneous  release  under  all  conditions, 

Automatic  Switch  Co.,      Baltimore,  Hd, 

A  OENTS :  New  York  City  and  New  Jersey.  D.  H.  Har- 
rlo,  VanderbUt  BIdg..  New  York;  Michigan,  Wisconsin, 
Illinois,  Indiana  and  Iowa,  Hardloe  &  Hammer,  Marquelle 
Bldg.,  Chicago;  Louisiana,  A'incent  Gray,  New  Orleans. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  boolt  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 

(Conducted  under  llie  auspices  of  T/ie  Electrical  Bngmeer.) 


HERMAN  A.  STRAUSS,  E.  E.,  General  Manager. 


130  Lriberty  Street,  KEW  YORK,  T.  S.  A. 


IMPROVED 
■   WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Luiidy. 


Martin  J,  InsuU. 


SARGENT  lb  LUNDY, 

ENGINEERS, 

13  and    15  Monadnock  Block,  CHICAGO,  ILL. 

Columbia  Rail  Bond. 


^A.^/^E:S    ^OA.L^ 


A  contact  which  is  seven  times  the  sectiou  of  the  wire  and  perfect.  You  can  twist  off  the  wire, 
but  you  cdnnot  loo!«eii  the  contaet.    Send  tor  samples  and  for  further  information  to 

J^IHIM   A..  FR^EBI-II^O'S  ^^IMS  ^^.,  TRENTON,  N.J. 

117-119  Liberty  Street,  New  York.  171-173  Lake  Street,  Chicago. 

25-27  Fremont  Street,  Saa  Francisco.  32  South  Water  Street,  Cleveland. 


EVERYTHlNe  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL  BOND. 


WASHBURN  $c  MOEN  MFC.  CO., 

■RXNpH  pFplce;  AND  VVAREHOUSES:    New  York.  Chlugo,  San  Fnnolioo.  Heuitsn,    Phllatfclplil., 

PIHlUurj,  Bolton. 


Telephone  Induction  Coils,  Kingecand  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Qas  Lighting 
Spark  Colls.    THEI/ARLEY  DUPLEX  MAGNET  CO., 

138  Seventh  St.,  Jersey  City,  N.  J. 


Making  Rosettes  Our  Specialty —       ■ 

Write  for  full  particulars,  free  Samples,  et(^ 

RCIeat-Concealed-Combination-Sq.  Base 


OSETTES 


Investigate — $6  saved  is  interest  on  $ioo. 

H.T.  PAISTE  CO. 

CHICAGO  PHILADELPHIA 


WEATHERPROOF  WIRE. 


COIVIPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Cliicago, 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Lonis  Electrical  Supply  Co.,  St.  LonLi 
Tlie  Bradford  Belting  Co,,  Cincinnati. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:    PAWTUCKET.  R.  L 
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Managership  of,  or  position  witli.  incandes- 
cent, arc  or  street  railway  plant.  Underfci^ned 
has  had  extensive  experience,  starting  with  the 
parent  Edison  Electric  Light  Co.  in  1S.S4  and 
until  quite  recently  for  nine  years  handled  tlie 
business  as  manager  of  the  Edisun  Light  Co.  of 
Des  Moines,  la.  During  nine  years  with  the 
Des  Moines  Co.  showed  *  yearly  increase  and 
brought  that  Institution  from  a  non-paying  to  a 
profitable  basis.  (_  orrespondence  solicited  from 
non-paying  plants.  J.  a.  C01*BV,  337 
Ijake  Street.  Chieaeo. 


WANTED. 

.An  opportunity  is  offered  to  a  thoroughly 
trained  electrician  who  Is  desirous  of  beeomiog 
permanently  established  on  a  profitable  basis. 
The  control  can  be  obtained  of  a  superior  article 
which  has  universal  apjilication  to  meet  every 
possible  demand  for  insulation.  Correspondence 
solicited.  Address  P.  O.  Box  800,  Baltimore, 
Md. 


WANTED. 

A  draughtsman  familiar  with  switchboard 
work.  State  experience  and  give  recommend- 
ations, also  salary  expected.  Address  CANADIAN 
GENERAL  ELEC.  CO..  Peterboro.  Ont. 


WANTED. 

Small  alternating  generator;  state  price  and 
give  full  description.  Address  "H,"  care 
Western  Electrician.  510  Marquette  Building, 
Chicago. 


WANTED. 

Engineer  and  electrician  is  open  for  engage- 
ment; seventeen  years'  experience;  large  expe- 
rience as  chief  engineer  and  electrician  of 
light  and  power  planl;s.  Best  of  references.  Ad- 
dress "CHIEF/'  care  Western  Electrician  5lO 
Marquette  Building,  Chicago. 


WANTED. 

Position  as  superintendent  of  a  light  and 
power  plant;  have  had  eight  years'  experience 
in  alec  rical  work,  laying  out,  constructing  and 
maintaining.  Could  straighten  out  an  old  plant 
Able  to  apply  an  "ounce  of  prevention"  as  well 
as  "a  pound  of  cure."  Correspondence  solic- 
ited. Address  "ti.  R.."  4ii0  Vincennes  Ave., 
Chicago. 


WANTED. 

Best  prices  paid  for  scrap  copper  wire  and 
•ommutalor  segments.    Eea  brass  wanted. 
liCCirS  A.  HIXE  &  CO., 

No.  le  N.  Canal  St.,  Chicago.  lU. 


\A/ /^  iM -r  e:  D . 

ARMATURES  TO    REWIND. 

Winders  direct  from  T.-H.  and  Westlnghouse 
jhops.  Work  guaranteed.  Ten  years'  experience 
Uunt  plants  Installed  complete.  Send  for  prices 

HODGE.  WALSH  &  LORING, 

701  Delaware  St.,  Kansas  City,  Mo. 


FOR  SALE. 

One  30  H.P.  Eddy  Electric  Motor,  entirely  new, 
ivlthconoectioDS.  For  sale  ata  sacrifice.  Address 

"MOTOR," 

Care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


FOR  SALE. 

Half  interest  in  an  established  business  for 
the  manu'^acture  of  miniature  electric  lamps. 
A  rare  chance  for  man  de.-iring  to  enter  active, 
growing   business.       Adilress     '-DOKE."     71 
Bentley  Avenue.  Jersey  City,  X.  J. 


FOR  SALE. 

storage  battery,  56  cells.  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  110  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SIWT2  GAS 
ENCrlAlE  CO.,  Grand  Rapids,  Mich. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

of  every  description. 
mikxi:apoi.is.  ihiniv'ESOta. 


The  Cornman  Company, 

SECOND-HAND 

ELECTRICAL  APPARATUS. 

Send  for  Our  Bargain  List. 
ir34-ll40  Hamilton   St.,  CLEVELAND,  OHIO. 


EDUCATION 

Thousands  have  been  helped  to  bet- 


ter pay  and  positions  through  our 

system   of 

instruction 


BY  MAIL 

But/dings  erected 
expressly 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect* 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

^9   a   llAnlh^^^®  ^°^  ^  College 

Q^  a  nlUIIIII  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  you  wisli  to  study. 

THE  INTERNATIONAL 
CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SrNGLE  AND  DOUBLE  ACTING. 

HOUSE  PUHIPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Eisdon  Irmi  works.  San  Francisco,  Cal.;  C.  B.  Bootlie  &  Co.,  Los  Angeles,  Cal. 


DYNAMOS 

For  Lighting  and  Plating 

12  lights $30;  201ights$oO; 

SOligllts  $80;  70  lights  $95; 

100  lights  $135;  200  lights 

$250.     MOTORS. 

H  h.  p.  $20;  V,  h.  p.    $28: 
1th.  p.  $40;  2h.  p.  $60. 

A.  D.  NOTT  &  CO..  61  and  63  K. 
Ashland  Ave.,  Chicago.  111. 


STUDENTS 

Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

CHICAGO 


Suite  510  Marquette  Bldg.: 


MARIO  r^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Oet  Oat 
Of  Adjustment. 

PROCTORRAYMONO 

MFG.  CO., 
Bu-Ffalo,    -    ri-"V. 


The  Worcester  Polytechnic  Institu'e, 

WORCESTER.    aiASS. 
T.  C.  MESI>EXHALIi,  President. 

Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical En^nneeriug,  Cbi;uiistry  and  General  Science. 
New  and  extensive  laboratories  in  Engineering, 
Electricity.  Physics  and  Chemistry.  Special  facili- 
ties in  Steam  and  Hydraulics.  it>4-page  Cata- 
logrne,  showing  positions  filled  by  graduates,  mailed 
free-    Address  J.  K.  MARSHALL.  Registrar. 


WOVEN  WIRE  BRUSHES. 


I 


vc.  >)r  Woven  Wire  Brushes. 


Made  from  Pure  Copper, 
Alloy,  Brass  or  Bronze. 

Any  degree  of  flexibil.ty. 
Graphite  Lubbicatiox 
if  required.  Any  sti'ie  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  Co.,Troy,  0.,  U.S.  A. 


SEND  FOR  LIST  OF 

ARTICLES  ON 


X-RAV 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY,  ...io"iV..%lo..   CHICAGO. 


ime:>a^    f3F3^^e^^ 


l-ockie:    &    VI.AI_I_, 

I  1573  MICHIGAN  AVENUE,  CHICAGO. 


BARGAINS  IN  DYNAMOS  AND  ENGINES. 

Direct  Current  Dynamos  of  350,  700,  725.  800,810,  900,  1.075,  1,330,  1,610  and  2,500  lights  capacity;  Alternating  Current  Dynamos  of  750,  900,  1,300  and  2.000  lights 
capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1.20a  and  2,000  c.  p.;  Engines,  50,  75,  85.  100,  115,  125,  150,  175  and  200  h.  p. ;  Boilers,  100,  250,  375  and  500  h.  p. ; 
Heaters,  150,  1,000  and  2,000  h.  p. ;  Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can  state  that 
it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No,  22. 

CHICAGO  EDISON  COMPANY, 


139  ADAMS  STREET, 
CHICAGO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
*■/«.  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

no  Ti.  OesplalneR  Street,  CHICAeo,  II.I/. 


Preserve  Your  Copies 


OF  THE 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  HarqnetteBalldliis,        •       •       *       . 


cmcAeo. 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate— Close   Regulation  and  High  Efficiehpy 
at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES   is  called  to  this  CELEBBATEn  UTATEH 

WHEEL  as  particularly  adapted  la  their  use.  on  accuunt  of  its  rcmurkablr  uteady  moiloDf 
blgh  npeed  uud  great  etnclencf  and  larce  cupacflty  fur  its  diameter^  beiii^  double 
the  po«'er  of  rno^^t  wheels  ol  the  same  diameter.  It  is  uiL-d  by  a  number  of  the  leadinj;  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  ol  water  il  i^  without  an  equal,  prodrcing  th» 
highest  per  cent  of  useful  effect  guaranteed. 

SE/\/D   FOR   CATALOGUE   AND    PARTICULARS. 

The  accornpanying  engraving  represents  a  single  10-lnch  Victor  Turbine  on  horizontal  shalt  t* 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  t« 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  cither  single  or  In  pairs,  on  horizontal  ebaJts. 
and  where  the  situation  admits  af  their  use  we  recommend  them. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  rOE  CIBCULAK  AND  PRICES. 

THE  lECLANCHt  BAHERY  CO., 

Ill  to  117  East  131st  St..  N.  Y. 


KEMPSTERB.  MILLER,  M.E., 

ELECTRICAL  ENGINEER, 
SCRANTON,     PA. 

TELEPHONE  WORK  A  SPECIALTY. 

TELEPHONE  PATENTS  SOLICITED. 

(Formerly  of  Examining    Corps,     Electrical 
Division.  U.  S.  Patent  utBce). 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  heen  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  henee  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  in 
relation  to  resources,  adaptHbility  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
raw  materlal.markets  and  surroimdings  will  ensure 
tlieir  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood.  (|uarriee,  clays  of  all  kinds, 
tanhark,  flax  and  otlier  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav.  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  IlUnois  Wiscon- 
sin, Northern  Michigan. Iowa.  Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  tlie  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  primefactor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitahle 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality' of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago.  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  Tlie  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON. 

Industrial  Commissioner,  C  .  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  III. 


WHITE  CEDAR  POLES 


And  STREET  CAR  TIES. 

AVholeNale  Prodacers. 

F3EF9F9IZO  &  ^oiM^,  D^vc^cscr-r,  IVII^I-I. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH  , 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


WHITE  CEDAR  POLEC 

W  Posts  and  Ties.   Write  us  for  delivered  prices.  ^^^ 

Pittsburg  &  Lake  Superior  Iron  Co.,  Escanaba,  Mich. 


DOIM' 

buy  any  CCdat    polCS   until  you 

KINIONA/ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you. 

THE  VALENTINE-CLARK    CO.,  Chicago 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wra.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  s'OMa^q^^ette^BuMdmg, 
Central  Manufacturings  Co., 


CHA.XTAJ<OOQA,      manufacturers  and  dealers  in 


— iTT'i  iiif^'i  11  n 


ELECTRICAL  MOULDINGS 

/""  ijm rn-n — arm — \ 


,;U  u  u ; 


MAST  ARM  ^*    ' 

.ji'^'^^AUTOMATIC^-^^       I 

CUT-OUT^^tRoNo^:         , 
^....---'v/'ooD  Poles  _        | 

'''=*■"??  EASr     OP     OPtRATlON', 

1,1        £^Mfi^   rfi/MM£fi  CA^/  rff/M  rW/C£ 
S        rH£A/l/MS£/f  O/^  £AM/^S  f/V  rff£ 

^      SAM£  T/M£   r/^AN  rv/rMAfi/r  or»ffi 
MANUfACTUBER  Cl  NC  I  N  N&TI,  0. 


Map  of  the   United  States. 

A  large  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  oflBce  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.  EusTis.  Gen'l  Pass.  Agent,  C,  B. 
&Q.  R.  R..  Chicago.  111. 

Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Mariuette  BIdg..  CHICAGO. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  Bys*^em  running  between  Chicago, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  known  as  the  "Wisconsin  Central  Lines. 
Before  making  a  journey  to  a'  y  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  Tia  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  VOND,  G.  P.  A.,  Milwaukee,  Wis. 

Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $i.oo.    .    .    . 

Electrician  Publisliing  Company, 

Suite  SIO  Marqnette  Blde^  CUcaco. 


\A/M 


YOU  ARE 
TIRED 

Of  using  "DYNA- 
MO" Belting:  made 
from  "5ho  u  Ide  r 
Stock,"  write  us 
for  prices  and  In- 
formation on  "  LE- 
VIATHAN" and 
"OAK  LEAF" 
Belting,  and  our 
method  of  "Belt- 
i  ng  up"  ELEC- 
TRIC LIGHT  and 
POWER  PLANTS. 

High  grade  Belt- 
ing only.  Best 
Results.  Least 
Cost. 

Write  fully,  Con- 
di tl  o  n  s  under 
which  Belting 
runs,  power  re- 
quired, etc. 

MAIN  BEL.TIXO  CO., 

E6  and  67  Market  St.,  CHICAGO,  ILL. 

I22H235  Carpenter  St..  Plilladelphla. 
120  Pearl  St.,  Boston. 
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THE  "ECLIPSE'  CUT-OUT 

FOR   TELEPHONES. 

A  sure    cure  for  burn  outs;   levers  4J/4  inches  long;  all  parts  nickel 

plated  and  connections  soldered;  simple  in  construction, 

cannot  get  out  of  order;  no  chance  for  a  mistake, 

and  will  last  always.   Mounted  on  Walnut 

or  Oak  oil  finished  base. 

Made  as  follows:  Price 

Style  "A"  for  Bridge  Phones,  Ground  Line,  -  $0.50 
Style  "B"  for  Bridge  Phones,  Metallic  Circuit  Line,  1 .00 
Style  "C"  for  Series  Phones,  Center  of  Line,        -  I  .GO 

Style  "D"  for  Series  Phones,  End  of  Line,  -       -       .60 

Samples  of  either  style  sent  prepaid   on  receipt  of  price  by 

If  not  Satisfactory,  money  refunded.  Jk.\J^KJ^TJ^,     1^^. 

FOE  SALE  BY 

Western  Telephone  Construction  Co.,  Chicago.  111., 

and  The  Standard  Telephone  &  Electric  Co.,  Madison,  wis. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


««^ 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


HIGH  GRADE 
NON-INFRINGING 
SWITCHBOARDS, 

Telephone  Apparatus. 

(Sterling  Electric  Co.) 


HENRYA.COIT, 

No.  43  Laclede  BIdg., 
ST.  LOUIS,  MO. 


HIGH  GRADE 
NON-INFRINGING 

TELEPHONES, 

Line  Supplies. 


Everything  to  Eully  equip  a  model  and  iip-t  >-date  telephone  exchange . 
WKITE  FOU  PRIKTED  MATTEB.  CORRESPOlVDEHiCf:  l$OL,IClTEI>. 


Pa-ten-ted    Xolophony. 

A  review  of  patents  pertaining  to  Telephones  and  Teleplionic  Apparatus  by  tlie 

American  Electrical  Engineering  Association. 

COSTTEKTS :  Introductory.— Percentageof  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.— Drawhaugh  Cases.— Hunnlngs  Tiansmltler.— Subscrihers'Calls. 
—Switchboards.— Law  System.— Mann  Sy-tem.— Multiple  Board.- Express  System.— Baverot-Hess 
System.— Comparative  Advantages.  Mulllple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccncluslons.— Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner.  No.  233,969.  Patent  of 
Emile  Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of 
C.  A.  Cheever.  No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303.714.  Patent  of  Thos.  A. 
Watson,  No.  256,258.  Patent  of  L.  B.  Firman.  No.  283,334.  Patent  of  M.  G.  Kellogg. 
No.  247.199.  Patent  of  C.  E.  Scrihuer,  No.  330.058.  Patent  of  C.  E.  Scrlbner,  No.  300,144. 
Truuking  Principle.  Patent  of  Shaw  &  Ohilds,  No.  319,856.  Mann  System.  Patent  of 
L.  B.  Firman,  No.  252.576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabln  &  Hampton,  No.  513.534.  Subscriber's  Automatic  Signal.  Eaverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 

Handsomely  Bound  in  Cloth,  Sent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Publishing  Co.,  510  Marquette  BIdg.,  Cliicago. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a   double  compression   of    the 

carbon  granules  in    the  pocket   between   them,    greatly  increasing   the 

volume,  distinctness- 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in- 
jured by  rough  hand- 
ling orpencil  jabbing. 

Recognized  by  experts  as   containing  features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


OUR  COMMON  BiTTBRV 


FEATURES: 

All  batteries  calling  and  talking,  located  at  central. 
No  inagneto  generators:  removing  the  receiver  from 

hook  calls  the  exchange. 
One  to  twentj'  stations  on  a  circuit. 
Long-distance  transmitter  and  new  Bell  douhle-pole 

receiver,  short  handle. 
We  furnish  Instruments  and  switchboard  complete 

at  one-tliird  less  cost  of  the  old  magneto  systems 

with  induction  colls- 
Our  tr^insmltters  were  designed  specially  for  the  U. 

S.  navy  to  use  in  their  divers'  helmets.    Povi- 

tively  no  packing,  as  the  same  might  prove  fatal 

to  a  diver. 


COMttON  BATTERY  SET,  SYLE  A. 


97  OLIVER  STREET,  BOSTON,  MASS. 


NO.  30  AMERICAN  TRANSMITTER. 


This  instrument,  for 
volume  of  Tolce  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled.      ^ 

The  Largest  Hanu- 
f acturers  of  T  e  I  e- 
phones  and  Switch- 
boards in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 


Write  for  catalogue  showing  new  types  and  prices. 

U/C  PIIADAMTCC  Workmanship,  material  and  efficiency 
lit  bUftnHlilLC  of  our  apparatus  to  be  of  the  highest 
erade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  whicli  may  be  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST..  CHICAGO. 


ELECTRICITY  AND  MAGNETISM. 

Aseries  of  thlrty-fourlessons  covering  theScience  of  Electricity  from  its  Fundamental  Principles  to  its  Everyday  Practical  Application.    Comprises  325  page§,  overSOQ  dlagramaand  Illustrations.  Price  $2.  By 
PROF.  D.  C.  JACKSON.  University  of  Wisconsiu.  I         PROF.   WM.   A.    ANTHONY,   of  New   York.  I     PROP.  A.  C.  PERRIN'E.  Leland  Stanford  University.  Cal. 

PROF.  H.  S.  CARHART,  University  of  Michigan.  [         PROF.  BROWN  AYRES,  Tulaue  University.  t     PROF.    GEO.    D.    SHEPARDSON,    University   of   Miun. 

PROF.  B.  F.  THOMAS,  University  of  Ohio.   A  Compreh ensile  Treatise  in  Simple  liangaa^^e,  free  from  Algebraic  Bquations  and  Easily  Understood. 

12.  Everyday    measurementB    of    electric    power.      Con-  23 
densers  and  the  measurement  of  their  capacity. 

13.  Electrolytic   deposition   of   metals.  24 

14.  The  electric  telegraph. 

15.  Multiple  telegraphy.  95 

16.  The  telephone.  |g' 

17.  The    construction    of   telegraph    and    telephone    lines  27 
and  instruments. 

18.  Testing  lines -for  4Dsulation  and  conductivity  and  the  28 
location   of  leaks  and   breaks.  29* 

19.  Principles     of     continuous     current     dynamos     and         jq' 
motors. 

20.  Principles     of     continuous     current     dynamos     and  3-^ 
motors,  their  construction,  care  and  attendance.  gV 

21.  Arc  lighting  and  arc  light  machinery.  33' 

22.  Incandescent  lighting  and  power  transmission,    two. 
three    and    five    wire    systems    of    distribution    for  3^ 
electric  lights  and  motors. 

SENT  POSTAGE  PREPAID  TO  ANY  ADDRESS  IN  THE  WORLD  ON  RECEIPT  OF  PRICE,  S2.O0. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDG.,  CHICAGO. 


7. 


The  nature  and  properties  of  electricity. 

Machines  for  generating  electricity  by  friction  and 
by  electric  induction. 

Electric  batteries  or  appliances  for  generating  elec- 
tricity by  chemical  action. 

Electric  batteries  or  appliances  for  generating  elec- 
tricity by  chemical  action  (concluded). 

The  magnetic  effects  of  electric  currents,  magnetic 
fields. 

The  magnetic  effects  of  electric  currents,  and  magnetic 
circuits. 

Ohm's  law  of  the  flow  of  electricity. 

Heating  etTeci^;  of  electric  currents.  Miscellaneous  ef- 
fects of  electric  currents. 

Galvanometers  and  voltameters. 

Measurement  of  electrical  resii-tance. 

Everyday  measurements  of  electric  currents  and  pres- 
sures. 


And  others. 


Construction  of  electric  light  and  power  circuits  and 
their  testing. 

Testing  electric  light  circuits,  and  the  distribution 
and  measurement  of  light. 

Electromagnetic   induction. 

Alternating  currents. 

Alternating  currents  and  alternating  current  ma- 
chinery (con-i^luded). 

Miscellaneous  applications  of  electric  motors. 

Electric  railways. 

Methods  of  handling  and  controlling  railway  motors 
and  generators. 

Model  electric  plants. 

Underwriters'   rules,  etc. 

Electric  welding,  forging,  etc.;  electricity  applied  to 
the  kitchen. 

Electro-therapeutics. 
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TELEPHONES-SUPPLIES. 


With  legal  and  editorial  opinions,  tables  and  cost  of  lights  as  furnished  by 
private  companies  and  municipal  plants. 

^"V   IVI.  J.   F-F94XIMCIS^^. 

Fourth  edition,  revised.  100  pages.     Price  50c.    Full  of  valuable  information 
for  everyone   interested  in  the  subject. 

ELECTRICIAN  PUBLISHING  CO„'"°B»„r' Chicago. 


High  Grade  Magneto  Belis. 


(CHAIN  OR  GEAR  DRIVEN) 


Desk  Sets,    Hand   and    Power 
Generators. 


STANDARD,  PONY,  WATCH  CASE,  AND 
METAL-HEAD  RECEIVERS. 


Automatic   Intercommunicating 
Telepliones. 


Fully  Described  in  New  Telephone 
Catalogue  No.  32  T. 


THE  H0LT2ER-CAB0T  ELECTRIC  CO., 


BOSTOK  (Brookline),  lIAS^iS. 


Up  to  Date. 


A  Generator  for  Telephone  Exchanges 
that  is  operated  by  Batteries,  or  any 
source  of  electric  current. 


For  particulars  address 

THE  W.F.WARNER  CO., 

....MUNCIE,  IND.... 
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THE  GENERAL  PRINCIPLES 


OF 


Telephony 


Are  Now  Well  Established. 


TELEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB, 

Deals  with  them.  No  matter  what  kind  of 
Telephones  and  Switching  Apparatus  you  use, 
or  expect  to  use, 

YOU   WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  St.OO  POSTPAID. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO. 
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HELLO 


CONTINUE  on,  put  in  the  coal  oil  and  keep  rotting  your  entire 
system.  Put  in  the  soda  ash  (lye),  etc.,  and  continue  the  pitting  of 
your  iron  and  eating  of  connections;  put  in  the  proprietary  soda  dopes 
and  pocket  the  side  issue,  thereby  continuing  to  rob  the  treasury,  or 
put  in  any  old  thing  that  does  not  cost  anything,  so  that  everything 
you  do  is  something  wrong,  and  your  judgment  and  actions  will  be 
discovered  some  day  and  then  they  won't  do  a  thing  to  you. 


DEARBORN  PREPARATIONSRESULTS-INVESTICATE. 


WATER    CHEMISTS. 


OIL    CHEMISTS. 


GENERAL    CHEMISTS. 


DEARBORN  DRUG  «c  CHEMICAL  WORKS, 


MANUFACTURING  AND  ANALYTICAL  CHEMISTS. 


OFFICES. 

29.  30,  31,  32  and  3.3  RlALTO  BUILDING. 

Telephone  No.  3935  Main. 


WM.  H.  EDGAR,  Tresidekt. 

ANALYZERS  OF  EVERYTHINQ. 

CHICAGO,  ILL. 


MAKERS  OF  BOILER  COMPOUNDS. 

WORKS: 

2325-27-29  LA  SAI  LE  STREET. 

Telephone  No.  1130  South. 


Telephone  Cable 
Distributing  Board. 

Provides  Screw  Contacts  for  Copper 
Wires  and  for'ron  Wires. 


Contacts  for  special  Maxstadt  Fuses.  Ground 
Strips  and  Lightning  Arresters.  Mounted  on 
Hard  Rubber  and  backed  by  Oak.  matched  and 
braced.  Made  for  atiy  number  of  wires.  For 
cable  terminals  at  poles  or  in  central  stations. 
ConveDient  for  linemen.  V\  ill  tit  In  your  ovrn 
cable  boxes.  Sure  contacts  and  no  crosses. 
Write  for  prices.    MADE  BY 

F.  BISSELL  &  CO., 

ii6  St.  Clair  St.,      -      Toledo,  Ohio. 


Genuine  ERIC550N 
"Swedish  .Coal- 
Grain 
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Our  exhibit  will  be  attractive  to  all  those  at- 
tending the  convention.  We  invite  you  to  call  at 
the  Palmer  House,  Chicago,  III.,  and  ask  for 

FERICSSONTELEPHONECO. 

L.  P.  SMITH,  President. 


Uhe  Fibre-Graphite  Commutator  Brush.  | 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Dnder  Varying  Load. 
No  Wear  on  Commutator. 

No  Shifting  of  Quadrant. 

80  per  cent,  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

\  station  Z,  Philadelphia. 


KLEIN'S  CLIMBERS 

Connectorft'K,  LinenienV 
aD<l  Construction  TooIh 
Catalogue  Free...  ^S^Send  fur  one 
MATHIAS  KLEIN  &  SON, 

87-89  W.  Van  Buren  St.,  .  Chicago,  Ills. 


ILLINOIS 


CENTRAL 


Runs  Two  Solid  Vestibuled  Trains  Daily 


DIAMOND  Ol 
AYLIGHT  Ol 

DAY  •   r^/^t  '^ 

between  Chicago  and  St.  Loois. 

Free  Eeclining  Chair  Cars.  Parlor-Caffi  Care,  Pall 
man  Buffet  Open  and  Compartment  Sleeping  Care. 
See  that  roar  ticket  between  Chicago  and  St.  Lonis 
Reads  via  Illinois  Central  Railroad. 

It  can  be  obtained  of  your  local  ticket  agent. 
A.  H.  HANSON.  G.  P.  A..  III.  Cent.  R.  R.,  Chicago,  111. 


IIAMOND  OPEGIAL 

I  N  IG  HT  ^^         TRAI  rsj 

Iaylight  upecial 
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Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 


ALL  COPPER  CONDUCTOR 


INSULATION   BETWEEN 
I  CONDUCTORS.       Ja^ 


We  own  the  followioe:  Letters  Patent 
Issued  by  the  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546,262 
No.  565,053 
No.  565.178 
No.  565.188 
No.  565.217 
No.  565,410 
No.  594.034 
No.  594.247 
No.  594,281 


COPPER  CONDUCTOR 
TINNED. 


COPPER  CONDUCTOB, 


THE  MONT/IUK  MULT/PH/^SE  C/IBLB 


ADOPTED  B\  THE  GAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


.COPPER  CONDUCTOR, 
PARTLY  TINNED, 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


MONTAUK  MULTIPHASE  CABLE  CO., 


100 


it^^A.^y/sfA.'^r, 


TELEPHONE,    403      CORTLANDT. 


NE\A/^     YORK. 
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NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR     1898. 

Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING, 

CHICAGO. 


JUST   irtiHAT   YOU   ARE   LOOKING   FOR! 

-===» A   New  and   Valuable   Book ==^ 

Electric  Lighting   Plants, 

THEIR    COST   AND    OPERATION. 

By  W.  J.  Buckley.     With  numerous  illustrations,  diagrams,   plans,   tables,  etc.     275  pages.     Cloth.     Price,  ^2.00,  postage  free.     This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.  The  cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lighting. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Larnps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost  of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour.  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — 
iron,  Cost  of  Stacks — brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distri 
bution.  Circuits — overhead,  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dynamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.E.L.  A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curves,  Wiring  Tables — Primary  Wiring,  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  only  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

ELECTRICIAN    PUBLISHING    COMPANY, 

Suite  51 0  Marquette  Building,  Chicago. 

PAPER  COVER,  PRICE  $1.00. 
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DIRECT  COUPLED  UNITS  FOR  ARC   LIGHTING. 

EnKinCH  Etivvflally  OenieiK'd  r«r  TIiIh  Hervice.    nynaniOH  KHiK-ciully 

CENTRAL  VALVE  ENGINES. 

Compound  or  Triplo  K\|tu.DMion.    ^'oiidoiiHiiiK  or  \oii-4'oiideiiHini£. 

^IVE    iviA.xii\/iUM    E^^iNa^iviY. 

Over  «15,00©  H.  P.  in  Use  and  on  Order.    Lowest  Cost  Per  K.  W.  II(»ur.    IlieheMt  Efllelency.    Combined 

Sets  Occupy  HmalleNt  PoMMible  Floor  Hpaee. 

.   OO., 

CHICA.OO. 


IVI.   O.    BiJUI-OCI^    IVI 

■LXT&  West  rvake   Street, 


KEYSTONE  TELEPHONE  CO.,  Telephonelaid  Supplies. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT,  Western  Agent,  Des  Moines,  Iowa. 


THE  ORATOR. 


The  ORATOR 

AND 

Improved  Hunnings 

solid  back  dust  transmitters 
In  Wall,  Desk  and  Cabinet 
Styles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

Atrial  will  convince  anyone 
of  their  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  Is  quite  an- 
other problem. 

The  ORATOR  will. 

MANirFACTURED  BY 

The  RAWSON  ELECTRIC  CO., 

ELYRIA.O.,  U.S.  A. 


ESTABLISHED    1  BBS, 

NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St., 

ST.  i.ons,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  "Write 
for  catalogue 
and  price  list. 


New  Dynamo  Tenders'  Hand-Book 


By  F,  B.  BADT. 

iZ«>  Pages,  140  IHustrations.    FlexibleClotii  Binding, 
5  1-2x3  inches.     Price  $1.00. 


Sia©  of  Type  Pag* 


This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  tt* 
aid  one,  with  all  the  information,  instructions  and  cuies  which  are  required  b-j 
practical  men,  as  Dynamo  Tenders,  Linemen,  S'.stionary  Engineers,  and  owns" 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  '■-  ' : 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tsais  ■- 
aand-Book  sold,  and  over  5,000  of  the  new. 

Ekctrician  Publishing  Co  i, 

510  Marquette  Building,  CHICAQO. 


NEW  KOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17,  isoc. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exrbange 
ou'l  IiOQg-I>i9tBnc6  Service. 

Wo  mannfachire  Switch- 
boards, all  etyles  of  Tele- 
phones and  everything  to 
quip  an  excboDCP. 

Send  for  Illustrated  Cata- 
logne. 

KOKOIVIOTELEPHONE& 
ELECTRIC  MFG.  CO., 

Kokomo,  Ind.,  U.S.  A 


D.  A.  KUSEL: 

Proprietor. 


ELECTRICAL  BOOKS, 

A.II    l>Cincls. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette,  CHICAGO. 


VT"TNIS6HASBEEN  MAKING 

fiELEPHONES 

f?    20  YEARS,  HOT  CHEAP  BUT 

SERVICEABLE  AHD  FULLY  GUARANTEED. 
.  ■   CIRCULARS    FURNISHED.  • 

YlADVCTElECTRiCC" 


BALTIMORE.MD.U.  S.fl. 


"KIP." 


KARSLINE,  INLINE  AND  PLAYTONE.  Three 
new  things  needed  by  every  Electrician,  every  Fixture  House 
and  every  Central  Station.    Send  for  full  particulars,  to  the 

PACIFIU  ISliECTRlC  CO., 
180  Main  Street,  Va.  Crosse,  Wis. 


''St.  Paul"  Telephones 


For  ExchaoEes,  Private  Line 
and  Toll  Lin  3  Service.  Auto- 
matic Wareihouse  Systems,  Ex- 
press Switchboards.  Allinstru- 
mentsfuUy guaranteed.     Northwest  Engineering  Company,  St.  Paul,   Minn. 


a 


jj 


FILLS  A  LONG  FELT  WANT 

IN    THE 

"INDEPENDENT  FIELD. " 


A  thoroughly  reliable  Automatic  Pay  Station  In- 
strument, sent  on  ?0  days'  trial  to  responsible  Tele- 
phone Companies.  Send  for  Price  List  and  Catalogue 
of  our  Pay  Station  Instruments  and  Sound-Proof 
Booths.  

Mason  Telephone  Pay  Station  Co., 

LUDINCTON,    MICH. 


IVIARK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of  the 

ItEIST    TIIINOS    manufactured   or  controlled 

by   us — and     the  fact   of   our    name    connected 

therewith  is   a   guarantee  of  their  excellence — 

are   the 

^rres-ter    and    ^u-fc-Ou-fe    S^M'i'l:^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 

MADISON,    WIS. 


STREET  RAILWAY 


M^  I*  I —And    others    engaged    in 
^  1^     electric  railway  work  will 


be  interested  in 


THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  WM.  lilNTSRN. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  The,methodd  of  testing  are  both  simple  and  reliable.  The  writer 
IS  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential,  E.  M.  F.,  Voltage,  Drop  of  Potential,  Resistance  (Ohmic),  Conductivity.  Chapter 
II.— Magnetism  and  Electro- Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  bbunt,  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles.  Field  Windings, 
(Varieties),  Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions- 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds,  Generators  in  Multiple,  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Kunning  in  Multiple.  Chapter  VI.— The 
Electric  Motor:  General  Principles.  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII.— Measurements  and  Testsof  Street  Railway  Motors— Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests.  Voltmeter  Method,  Description  of 
Voltmeter  and  Ammeter,  The  Wheatstone  Bridge,  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Car,  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel.  Controller.  Reverse  Switch,  Rheostat,  Fuse  Box,  Light- 
ning Arrester,  Heaters.  Chapter  X. — Definitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines.  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  Brake).  Walker  System  (B3,  E)  Steel  Motor 
Co.  System.  Chapter  Xil.— General  Electrical  and  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Melting  Point,  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges,  Number,  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity,  Proportions  of  Gear  Teeth  Notes.  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  Sl.OO,     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

EI^ECTBICIAN  PUBI/I^BIN^  CO-^  510   MAKQIIETTE  BLDG.,  CHICAGO. 


WESTERN    ELECTRICIAN 


July  2,  1898 


^^.ss&^s^^^s^^^^'S!$g^^s^:s^fS!&:ss&^^^^<^<^^ 


itH^  Dayto^j  Globe  Iron  Works  Co.  Dayton.  0. 


Shafting. 

Gearing, 
Pulleys. 

PlLLOWBlOCKSi 

Governors, 
Etc. 


THE  PELTON  WATER  WHEEL 

Is  known  the  world  over  as  affording  the  most  simple,  reliable 
and  economical  powerforall  purposes. 


Filling  every  condition  of  service  In  a  most  effi- 
cient and  satisfactory  way. 


9,000  WHEELS  NOW  RUNNING 

CICPTDIP  DnU/CD  TDIUCMICClnM  Pelton  Wheels  are  especially  aaapted  to 
CLLlllnllj  rUnCn  I  nAIIOllllOOlUII.  tliis  purpose  and  are  operatlne  the  major- 
ity or  stations  of  this  character  man  parts  of  the  world.  Highest  efficiency  and  besl  resulatlon 
guaranteed.    Catalogues  furnished  on  appUcation.    Address 

PELTON  WATER  WHEEL  CO., 

143  Ubeiiy  Street,  or  121-123  Main  Street, 

NEW  YORK,  N.  Y.,  U.  S.  A.  SAN  FRANCISCO,  CAL,  U.  S.  A. 

METALLIC 


WEATHERBOARD 

SIDING, 

for  Factories,  Warehouses,  Wharves, 

Stations,  Elevators,  Houses  and 
Barus.    Write  for  Special  Circular. 


Cincinnati  Corrugating  Co. 


BOX     533,     RIQUA 


I.  OHIO.  i 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  olims  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        . 


JOS.  DIXOBT  CRrCIBL,E  CO., 


Jersey  City,  JC.  J. 


REG.TRflOE  MARKS   jhe  Rhosphor  Bronze  Smelting  Co.  Qmited,, 

2200  Washington  ave,philadelphia. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

.INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

M.y/>/lr^l>mf--  '^^  DELTA    METAL 

/X       <        CASTINGS,  STAMPINGS  AND  FORCINGS 
ORIGINAL  AND  SouE  Makers  IN  THE  U.S. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adaptetl  to  all  kinds  of 

ELECTRIC  POWER  AND  LICHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos- 
sible strength.     A  gate  unequaled  in  quickness  and  ease  of  ojtcning  and  closing. 
Te.'its  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


THEY  STILL  USE  IT 


IT 

COSTS 

so 


LITTLE 


Stover  Bicycle  Manufacturing^  Co. 

Freeport,  III.,  March  2nd,  1897. 
The  Boiler  Bxpurgator  Co.,  Chicago,  III. 

Gentlemen:— I  have  just  used  your  Boiler  Expurgator 
with  aatonishing  results.  To  begin  with  I  have  always 
been  very  sceptical  in  regard  to  the  different  boiler 
compounds  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  the  Illinois  Central  Induced  me  to  use  it.  telling  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anytliing  I  ever  tried  and  we  have  tried 
nmnerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anything  that  would  do 
the  work  of  your  Boiler  Expurgator.  We  cheerfully 
recommend  It  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Stover  Bicycle  Mfg.  Co. 
W.  A.  Hance,  Supt. 


AND 
WORKS 

SO 
WELL 


Cost  per  week :    10  to  40  h.  p.,  2Sc. ;  40  to  80  h.  p.,  srVte. : 
80  to  l«0h.p._.50c.:  ISOto  1«0  h.  p.,  «»Hc.; 


160  to  »00  h.  p.,  75c. 


The  Boiler  Expurgator  Co., 


MANUFACTURERS, 

CHICAGO,   U.  S.   A. 


A  few  agencies  will  be  placed  In  large  steam  and  manufacturing  centers. 
Write  us  at  once. 


ARMINGTON£$IMSENeiNES 


Cnexcelled  in  Design,  liVorkinanship,  Efficiency,  Regnlation. 
Doable  ported,  JSelf-Adjnsting  Cylindrical  Valves. 
Absolutely  Tight.    Perfect  Steam  Distribution. 
Bites  Inertia  Governor.    Simple.    Powerfnl.    Effective. 
Engines  25  to  a,000  H.  P.  Capacity,  to  meet  the  requirements 
of  any  service. 


1898 


WE 


NVITE  CORRESPONDENCE  WITH  ALL  INTERESTED  IN  THE 
ECONOMICAL  DEVELOPMENT   OF   POWER. 


ARMIN6T0N  &  SIMS  COMPANY, 

(Successors  to  Armington  &  Sims  Engine  Co.) 


WRITE  FOR  A  CATALOGUE. 

BOSTON,  F.  B.Armlnglon,  70  KIlby  St. 
NEW  YORK.  W.  F.  Harlng,1l06  Washington  Lite  Bldg. 
PHILADELPHIA.  F.  E.  Bailey  &  Co.,  913  Betz  Bldg. 
BALTIMORE,  MD.,  Morton,  Re«d«  Co. 


Providence,  R.  I. 


July  2,  li 


WESTERN   ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  Highspeed  Engines.  They  embody  all 
modern  requirements,  and  are  unequalled  for  electric  lighting.  The  workmanship  and  materials  are  of  the  highest 
quality,  and  the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO  OFFICE: 

J  526  Monadnock  Block. 


THE  BALL  ENGINE  CO.; 

ERIE,  PA. 


ELECTRIC  LIGHTING 


OTTO 


M 


GAS 

ENGINES 


l8  ninch  CHEAPER  tban  what  you  are  puy- 
injir  for  current.     Hundreds  of  plants  are 


using:  from  tiro  to  three  hundred  horse  power. 

THE  OTTO  CAS  ENGINE  WORKS,  PHILADELPHIA. 


NEW  YOEK, 

39  Cortlandt  St. 


BOSTON. 

10  Pearl  St. 


CHICAGO, 

3G0  Dearborn  St. 


OMAHA, 

321  South  15tll  St. 
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Why    Do   You   Want   a 
Bicycle? 


For  enjoyment,  don't  you?  Not  to  tinker  with  it  after 
each  ride  and  spend  hours  cleaning  and  adjusting  a 
dirty,  stretching  chain. 


Bevel  -  Gear  t'lOC 
Chainless  Bicycles  ulZu 

Entail  no  work  or  worry  upon  the  rider.  A  cloth  to 
wipe  the  polished  frame  is  all  that  is  required  to  keep 
them  in  perfect  order. 

Columbia  Chain  Wheels, $75 

Hartford  Bicycles, 50 

Vedette  Bicycles, $40  and  35 

Machines  and  Prices  Guaranteed. 


THE  LINK-BELT  MACHINERY  CO., 


Engineers,       Founders,        Machinists, 
CHICAGO,  r.  8.  A. 
Modern  Power  Transmission  Machinery, 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 

Modern    Methods    of    Handling    Coal    in    Power   Plants   and   Large  Electric 
Stations. 

Designs  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  -  -  ■  PHILADELPHIA  AND  NEW  YORK. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANT, 

610  Marquette   BIdg.,  CHICAGO. 


-  FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEV  STEEL 
PASSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


POPE  MFG.  CO.,  Hartford,  Conn.      | 
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The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  LaxurioUB 
Equipment,  Artistic  Pumisbing;,  Decoration  and  Efficient  Service. 

To  Detroit,  jUaoRliiaG,  Georgia!)  Bag,  PetosReg.  Chicago 

No  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest 


Four  Trips  per  Week  Between 

Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  Meals  and  Berths. 
Approximate  Cost  from  Cleveland,  $17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY  DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2C.  for  Illustrated  Pamphlet.    Address 
A.  A.  SCHANTZ.  O.  P.  A..  DETROIT.  MICH. 


Dav  ano  Night  Service  Between 

DETROIT  AND  CLEVELAND 

Fare,  $*1.50  ^'^^^  Direction. 
Berths,  75c.,  Sf.     Stateroom,  $1.75. 

Connectionsare  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
and  Southwest,   and  at  Detroit    for   all 
points  North  and  Northwest. 
Sunday  Trips  June,  July,  Aug. .Sept.  Oct.  Only 

IGHT  BETWEEN 

=BAY  AND  TOLEDO. 

DeiroiiQnOGieveiQiKiNaviooiioncoiiiDOfii'. 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  -  -  OMIO^OO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


y'i"i"i"."i"i"t" 

4* 
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4-              Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for  4- 

?      economic  duty  of  non-condensing  engines.  ± 

4-              Tiiat  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     It  4- 

4-      has  been  verified  by  able  experts  many  times  since.  + 

I             It  stands  to  this  day  UNTOUCHED.  | 
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SHOPS  AT  PITTJSBrRG  AND  CHICAOO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  Bldg.    Boston,  53  State  St.    Chicago,   171  La 
Salle  St.     Detroit,  Union  Trust  Bldg.    Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  Bldg. 


COMPOUND  ENQINE. 
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AU 
Niagara  Power 

Used  for  Industrial  Purposes  is 

Supplied 
Motors 


Builders 


of  the 


mm£ 


"Their  work  is  giv- 
ing perfect  satisfac- 
tion." 

Albert  Vickers. 


Tesla 
ype  "C" 


Polyphase 


Induction 


Motors 


"The  most  satisfac- 
tory motor  for  driving 
machinery  is  the  Tesla 
Motor."— N.  Y.  Tri- 
bune, Oct.  J5,  '97. 


Westin^house  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Cincinnati,  PUladelphia,  St. 
Louis,  San  Francisco,  Syracuse,  Tacoma.  Denver,  Mountain  Electric  Co. 
For  Canada,  Aiieam  &  Soper,  Ottawa.  For  Mexico,  G.  &  O.  Braniff  &  Co., 
City  of  Mexico.        Westingliouse  Electric  Co.  Ltd.,  32  Victoria  St.,  London. 


The  largest  and  fin- 
est industrial  works 
use  Tesla  Motors  ex- 
clusively. 


mmmmmmmmmmmmm?m?mm 

The  skinner  AUTOMATIC 


Self=Adjusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 
tention, r 

One=Half  Per  Cent.  Regulation. 

GOVERNOR  with  frictionless  bearings.     Re- 
quires DO  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  -  ERIE,  PA. 


"Vim"  Medium  Orade  Automatic. 


BBAKCH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  512  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


Boilers  of  All  Kinds. 


AMES  IRON  WORKS, 


Ames  High  Grade  Automatic. 


SAIiES  AOENTS. 

ItALTENBACH  &  GKIESS,  CleTeland,  O. 

HAUBTMAN  &  LOEB,  New  Orleans,  La. 

F.  F.  COLLINS  MFG.  CO..  San  Antonio,  Tex. 

HAKTWELL  IRON  WORKS,  Houston.  Tex. 

HENDKIE  &  BOLTHOFF  MFG.  CO.,  Denver,  Colo. 

H.  W.  GRABER,  DaUas.  Tex. 

GEO.  M.  DILLEY  Si  SON.  Palestine.  Tex. 

KELLETT-CHATHAM  MACHINEBY  CO.,  Waco,  Tex. 
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TYP£  A 

(Magnetic  Blow  Out) 

PROTECTS 

SERIES  ARC 

HACHINERY 


LIGHTNING 

ARRESTERS. 


4. 
t 


TYPE  B 

(Magnetic  Blow  Out) 

PROTECTS 

DIRECT   CURRENT 

MACHINERY 

300  volts  or  less.  • 


A  SURE  PROTECTION 

FOR  ALL  ELECTRICAL 
MACHINERY 


Our  Illustrated  Pamphlet 
'LIQHTNING   ARRESTERS'' 

will  be  Bent  to 
anyone  Interested. 


± 


General  electric 
Company, 


TYPE  MD 

(Hagaetlc  Blow  Out) 

PROTECTS 

DIRECT    CURRENT 

MACHINERY 

up  to  800  volts. 


^ElfCnUCAL 


PRINCIPAL  OFFICES, 


PROTECTS  ALL 

ALTERNATING 

CURRENT 

MACHINERY. 

For  any  POTENTIAL. 


SCHENECTADY,  N.  Y. 


Sales  Offices  in  all  large  cities  of  the  United  States. 
For  Canada,  address  Canadian  General  Electric  Co.,  Ltd,,  Toronto,  Ont. 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.    CONTEMTS.— CHAPTER  I:  Electricity;  Positive  and  Negative:  Conductors, 
Non-Conductors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 

8eres.— CHAPTER  II:  Dj-namos;  Magnets;  Field  Coils:  Electro  MajiDets;  Permanent  Magnets.— 
HAFTER  III :  Armatures,  Construction  of,  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected: Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  Tlie  Current:  How  Produced; 
Induction- Series  Wound  Dinamos:  Shunt 'Wouiid  Djiianios;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  D™amos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhaustinir;  Testing; 
Candle  Power;  Operated  in  Series-  Automatic  Cut-Out;  In  Multiple  Are  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism:  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  YTi:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  St\Ies  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing,— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation:  By  Position  of  Brushes:  Resistance  Box:  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator:  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Draanio;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dj-namo.-CHAPTER  XI:  The  Edison  System:  Automatic  Regulator; 
Circuitsof  Regulator:  Circuits  of  Dvnamo;  Action  of  Regulator:  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo:  Armature:  Diagram  of  Circuits:  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo:  Armature.  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XI^":  Thomson-Houston  System  of  Automatic  Current 
Regulation:  Dynamo:  Armature;  Commutator  and  Brushes;  Controlling  Maffoet:  "Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  AVaterhouse  System'  of  Three-Brush  Automatic 
Current  Regulation :  D\Tiamo;  Extra  Brush:  Resistance  Coils  and  Regulator.  CHAPTER  XAT: 
Ampere  Meters:  Tangential  Scale;  Solenoid  Jleters.— CHAPTER  XVII:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing:  Galvanometers;  Astatic  Needle;  Differ- 
ential Annaratus.— CHAPTER  KIX:  Wbeatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature:  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupiing  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chhies.— CrHAPTERXXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  fUiange 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIIl:  Electric  Motors:  General  Principles  the 
Same  as  m  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.  F.;  Direction  of  Rotacion  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTEMTS.— CHAPTER  I:  Alternate  Current  Dynamos:  Principles  of  the 
Field- Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  or  Alterna- 
tors: Regulation:  Leading  Systems;  The3rush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets:  Ferrantl  Armature;  Field  Magnets;  Winding;  Collectors.— CBL\.PTER  III:  Dyna- 
mos Coocluded;  Siemens  DjTiamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo^ 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  C'oils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Coils;  Con- 
verters; Transforming  Up  and  Down;  Design  of  Transformers;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Protector;  Different  Types  of  Trans- 
formers.—CHAPTER  "VT:  Transformers.  Concluded;  Fuses:  Regulation:  Winding  of  Transformers; 


Hysteresis;  Magnetic  Penetration;  The  Circuit  otLines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis. —CHAPTER  IX:  Arc  Lamps;  In  Series:  The  Westinghous© 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism:  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Slultiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp:  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instniments.— CHAPTER  XII:  Measuring  Instnmients.  Continued;  Hot  Wire  Instru- 
ment.s;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters;  Double  Coil  Voltmeter:  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  RecordingMeters;  Stanley  Meter;  Construction  atid  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter:  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.- CHAPTERXVII:  Generators  in  ParaUel: 
Difiicuifcies  in  Operating:  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits. — 
CHAPTER  XA'III:  Ohm's  Law;  StrenKih  of  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


WESTERN   ELECTRICIAN 


July  2,  1898 


IMON  ROOF 
FOR  SAInZ:. 


Dimensions  o£  building:  87  feet  in  width, 
223  feet  in  length,  one  story  in  height;  side 
walls  and  gables  of  brick;  building  designed 
for  a  machine  shop,  but  owing  to  the  fail- 
ure of  the  purchaser  the  iron  roof  trusses 
are  now  offered  for  sale  at  a  bargain.  The 
roof  is  admirably  adapted  for  a  machine 
shop,  car  barn,  paper  mill  or  for  any  other 
general   manufacturing  purpose.    Apply  to 

THE  BERLIN  IRON  BRIDGE  CO., 

EAST  BIRLIN,  CONN. 


hwmz  BELTiNq ! 

(patent  SABIE  rawhide) 

SHULTZBELTIHqCO.ST.LOUlS,MO. 
U.&A. 


^H)  DELAWARE  HARD  FIBRE  CO., 

^^^lisa^  WILMINGTON,  DEL. 

SEWB  FOB  CATAliOOTTi:  AND  SAHIPIiES. 

Sheets,  Rods,  Tubes   and   Special    Shapes. 


SEND  FOR  300  PAGE  ILLU5,C/\TAL06UE 


The  Pratt  &  Whitney  Co., 

MACHINERY  AND 
SMALL  TOOLS... 

IHiDkR-rF-OIRD,  ^^IMIM.,  CP.  S.  Jk.. 

BRANCH  OFFICES:    Chicago,  No.  42  S.  Clinton  St. ;  New  York,  123  Liberty  St.:  Boston,  144  Pearl 

St.;  Loudon,  England,  Buck  &  Hickman,  280  Whitechapel  Boad;  Paris, 

Prance,  Fenwick  Freres,  21  Eue  Martelle. 


KARTAVERT. 

HARD  AND  FLEXIBLB  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

For  Electrical  and  Mechanical  Purposes,  Hallway  Dust  Guards,  WashBri 
and  Packings.   Patent  Insulating  Cleats. 

MAMTJFACTUBKD  BT 

THE   KARTAVERT  MANUFACTURIN6  CO.,  Wilmlngtoo,  Del. 


ALL  KINDS  OF  IRON-WORKING  MACHINERY, 

SPECIAL  ELECTRICAL  MACHINERY,  AUTOMATIC   SCREW  MACHINES, 
AUTOMATIC  SCALES,  SMALL  TOOLS  and  SUPPLIES. 

Write  for  Western  Catalogues,  Plans,  Estimates  and  Quotations  for  Plants, 
Special  Machinery  and  Small  Tools. 


For  10  Cents  in  stamps  to  pay  postage,  we  will 
send  FKEB  to  anyone  in  electriqal  business,  one 
elegant  lithographed  box  of  suitable  size  for  holding 
legal  papers  or  other  valuables.  THIS  OFFER  FOR  10  DAYS. 
Write  tor  XKW  CHAftT  illnstratlnc  and  descilblne  oar 
improved  line  of  Tested  Fwwe  "Wire.  "Fnwe  Strip.  Fnse  Ijlnhw. 
Also  best  line  of  Tel.  d:  Tel.  FnAesniidBloekR. 


VULCANIZED  FIBRE. 

Higliest  grades  for  electrical  iosolation  and  mechanical  purposes,  in  sheets, 
tuixs,  tais  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  DeL 


PARTRHiKmER&WllKINS. 

I  125  So.  b2nd.  St.  IfPhila, 


GENERAL 
SUPPLIES 


CHICAGO  FUSE  WIRE  AND  M^G.  CO., 


BASTERN  OPPIce, 

S53  Broadway,  New  York. 


1S4  LAKE  STREET, 

Chicago,  U.  S.  A. 


jDQimuiiJ^uniFACTOinr.  ^ 


AMERICAN"  SJIT 

ARE  THE   BEST.    Ssnil  (or  descrlplive  Circular. 


AMERICAN  BATTERY  CO., 

ESTO  11109.  '74S.  Cllnlon  St.,  Chicago,  III, 


Black  Diamond  File  Worlds,  t 


Bat.  186S. 


Inc.  18»S. 


Twelve 
Medals 
Awarded  at 
International 
Expositions. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


OVB  eOODS  ASE  ON  8AIJB  IN  ETEBIT  EiEADIKC}  HAJm-WAKS 
STOBB  IN  THE  VIiriTED  STATES  AND  CANADA. 


I 


.1.  &H.  BIRNETT  COMPINY.S 

4^  PHILADELPHIA,  PA.  ^ 


Rtnncowmi  nmi  \mn  amyiini 


^Kt*  Ferris  \A/h^el  Oo. 

1  131   THE  ROOKERY, 

Chicago,  April  30,  189C. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  III. 

Gentlemen; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,   the  wire  upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L,  T.  Rice,  Mgr. 


rRIM^HAW   U/HITP    PORP     Used^xoluslvely  tor  alllnoandessent Light- 


ing at  World's  Columbian  Exposition. 


nkWpU   lUUITC    PHRF     Used  in  some  of  the  largest  buildings  in  the  UniteA 

rniUDirTITinil    l  IIIC    UIIDC     used  by  some  of  the  largest  central  Statlom 
bUHirLlillUll    LinL    nine,    and  Fire  and  PoUce  Departments  in  the  n.& 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


New  York  Insulated  Wire  Company, 

MAIN  OFFICE:  RBueuccJ       CHICAGO:  BOSTON:  SAN  FRANCISCO: 

ITCortlaniltSI..  NewYork.      ""*"<'""■'{ 320  Dnrborn  St.    t34GongreuSt.   IIB  Ne«   MeMsenerr  St 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE 

wESTERytLUNG  AGENT,    Simplcx  Electitcal  Company, 

1 137  Monadncck  Block.  CHICAGO.  75-81    Cornhlll.  BOSTON.  MASS. 


IN/IOORE, 

:b  of 

INSULATED  ELECTRIC  WIRE, 


MANUFACTURER  OF 


800  AWD  SOS  arOBTH  TBIRD  STREET, 


FBIIiADEI<FHIA.  PA. 


The  Ansonia  Electrical  Co., 

il%.  1^  S  O  1^  I  JB^,     ^^IMIM., 

MANrFACTURERS  OF 

SHIELD    BRAND    MOISTURE-PROOF 
FEEDER  AND  LINE  WIRES. 

Magnet,  Office,   Damp-Proof  Office   and  Annunciator  Wires.  , 

Hlerculss    Trolloy     \A/'ire,  ^^ObM^ 

Bells,  Batteries,  Annunciators  and  all  House  Ctfbds  Supplies. 


1889— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893— "World's  Fair, 
Hedal  for  Rubber  Insulation. 


TRADE  MARl^ 


THE  STAJTDARD  FOB 

R1TBBFR  IHSVIiAXIOIir. 

Sole  Manufacturers  of 


Qkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p^oor  Wires. 
THE  OKONITE  CO.,  Ltd. 


(*lll»rd  L.  Candee,  (.u-.-np,. 


JOiLN  £►.  CKIMHINS,  JR.,  iTest. 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'I  Supt 
W.  H.  Hodgins.  Secy. 


g formerly 
aUtornia 
Asnhalt  Co.) 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  ior  it,  or 

Atlantic  Alcatraz  Asphalt  Co., "  ^V«:"*' 


THE  ''AMERICAN"  FUEL 

EOONOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOMELL, SCHMIDTS  CO.,  Ltd. 

MANUFACTURERS, 

Cable  Address.  "YO  R  ^C.      ^A... 

Broomell.  York.  t  v-r  r-^  b^,      ■— '^-' 

A  B  C  Code,  4th  Edition.  \J~  S.  Sk.» 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
mnnlcate  direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  look  over  the  ground  jtnd 
suhmit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  det^r- 
mlne  what  is  required. 


WfiSTDB  Electrical  In^&Bffient  Co., 

114.120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Voltmeters,  Millitoltnefers,  Voltammeters, 
Ammetirs,    Mliliamnieters, 

eround  Detectors  and  Circuit  Testers, 
Oliinineters,  Portable  Galvanometers. 

Our  Portable  Instrunients  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters   and   Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy, 

Weatoa  Standard  Portable  I>lreet  Mention  the  Wistbks  Ei,ioTBioiii»  when  writlne 

Beadlne  Ammeter.  for  oataiognss. 


CALIFORNIA  ELEC.  WORKS. 

San  Francisco,  Cal. 


PARIS  1867.     CHICAGO  1S93.     PHILADELPHIA  1876. 

ii>fsmvA.'rKi3 

WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  M(r. 

203  Broadway,  New  York. 

VI  cilern  Cff  cr,  Karquelle  BIdg.,  Chicago.  III. 
M.DUPEROW, 
Washington,  O.C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans,  La. 


StandardUndergroundCableGo. 


542  The  Rookery, 
Chicago. 


WestlDKhouse  Bldg.,        18  Cortlandt  St., 
Plttsburc  New  York  City. 

607  Security  Building,  St.  I.ouls,  Mo. 


1225  Betz  Bldg^ 
Philadelphia,  P», 


Electric  Cables,  Coi^uits,  Wires  and  Accessories, 

Also  Higb  Grad^  Rubber  Covered  IVirea  o-nd  Cables. 


Steel  Dynamos  and  Motors,  8, 
15, 20,  35, 50,  100.  200, 300  and 
500-light  machines.  Vz^  h  2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  hefore  or- 
dering. 
THE  H08ART  ELECTRIC  MFG.  CO  ,  -  Troy,  Ohio. 


A     I        IIaDAC      CONSULTINQ  ELECTRICAL 
■  Li    nCnflCf    ENGINEER.-^ 
Estimates,  Plans,  Specifications, 
Examinations,  Keports,  Tests. 
306  Oriel  BaUdingr,     ST.  JLOITIS,  StO. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 

Swltciiboard  Instruments,  X-Ra}' 
Focus  Tubes,  induction  Colla. 


HEADQUARTERS 

RHEOSTATS! 

THE  CUTLER-HAMMER  MFG.  CO., 

CHICAGO. 


Insalating  Paint  ^Variiish. 

We  were  the  first  chemists  in  the  world  te 
make  a  special  study  of  this  problem.  Our  long 
exnerieDce  and  careful  investigation  enables  at 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


Tht 


T. H. Brady,  New  Br1taln„Conn,,  U.  $.  A., 

Manufacturer  of  Mast  Arms.FoIe  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
WoT^.— Catalogues  and  Prices  fur- 
nished on  application. 

I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHILADELPHIA 


Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

U  and  36  Canal  Street,      CHICAGO. 


^^Standard'' Electrical 
W  iring  Tubes. 


Insulators.  Cleats  and  Electrical  Specialties  of  all  kinds.    Cheapest  and  best  on  the  market. 

Tlie  A.i^roxi.  IixsuXsitor  «e  ]\j:£»rt>l©  Co., 

Manufacturers.  A-ItBeOOV,  OHIO.  Write  for  Prices. 


SOLE 
MAKERS  IN  THB 

V.  S.  A. 


^    ^       *^  THE  Fuel  Economizer  Co., 

•  *^  MAIN  OFFICE  AND  WORKS:  MATTEAWAN.  M.  T. 

Branch  Offices;  7-t  Cortlandt  St.,  New  York;  1063  Ex- 
change Bldg..  Boston.  Mass.;  1105  Monsdnock  Blk..  Chicago,  BK:  54 
B'y  St.  Chambers,  Montreal,  Can.;  32  First  St.,  San  Francisco,  C31. 


WESTERN   ELECTRICIAN 


Juiy   .,,    189S 


TRANSFORMERS-WATTMETERS 


(S^tHiCEF-F^ER'S     1 1\/|  P>RO\^ED. 


Double  Primary  Coils, 
Double  Secondary  Coils, 
Good  Ventilation, 
Light  Weight, 
High  Efficiency. 
Good  Regulation, 
Small  Iron  Loss. 

Convenient  to  Install. 


No  Brushes, 
No  Commutator, 
No  Moving  Wire, 
Simplicity. 
Durability, 
Reliability, 

Accuracy,  _  .... 

Even  to  a  6  c.  p.  Light. 


DIAMOND  ELECTRIC  CO., 

Office:  1202  Fisher  Building,  Chicago,  III.  Factory:  Peoria,  III. 

HART  FLUSH  SWITCHES. 


ind     OHEAI 


As  here  illustrated,  we  make  Flush  Switches  with  both  Round  and  Rectangular  Bases.  Our  ROUND 
style  Base  will  fit  our  regular  Iron  Frames  and  Boxes.  Our  RECTANGULAR  Bases  are  adapted  for 
narrow   recesses,  such   as   Frames  and   Boxes   usually  used   for  "Push    Button"  Flush   Switches.    You 

will  therefore  note  that  if  some  other  style  of  Flush  Switch 
which  you  have  in  use  causes  trouble,  you  can  replace  it 
with  a 

HART   FLUSH   SWITCH 

without  disturbing  your  own  frame  or  box.  Simply  take  out 
the  defective  Switch  and  replace  it  with  a  HART. 

For  full  particulars,  see  our  Illustrated  Catalogue,  pages 
14  and  28. 

All  Electrical  Supply  \\o\xsqs '^:^ii,^:^^J:^y^:^zt.^:'^' ''''^ 


No.  202,  with  plate  removed- 


No.  602,  with  piate  removed. 


Make  your  orders  read  "HART"  Switches,  and  you  will  be  well  satisfied  with  value  received. 


THE  HART  &  HEGEMAN  MFG.  CO 


Hartford,  Conn. 


The  Zamel  Arc  Light  Meter 

ANa  ELECTRIC  CURREHT  TIMER 

Is  the  ONLY  RELIABLE  DEVICE  for  Timing  the  Use  of  Arc  Lights. 


II:    \i 


tsi-biv^    in     l-ts    Acliioo. 

SEND  FOB  CIBCULAB. 


Zamel   Arc   Light   Meter   Co., 

266     BI_UB     ISI-A.IMD     JI^'VE.,     0>4IC.A<»^,     IL.t-. 

Approved  by  the  Kational  Fire  Underwritera'  Association. 


July  9,  1898 


WESTERN   ELECTRICIAN 


TRADE    mark: 

' dtfllovi'iie  accumulator* 

RECISTEREO   SEPTEMBER    II,    1BB4. 


Cblotibe  Hccumulatot 


tt 


RO  R 


lephione    Servic 


THE  EIiECTRIG  STORAGI!  BATTKRV  CO. 

Dreke\  Building,  PHILADELPHIA,  PA. 


SALES  OFFICES: 


I  NEW  YORK.  2022  Broad  St. 

BOSTON.  MASS..  60  Statn  SI .  Catalogues. 

(  CHICAGO,  ILL..  Room  1!24  Marquette  Bldg. 

CANADA.  The  CanadiaQ  General  Electric  Co.. 


SAN  FRANCISCO,  CAL..  10  Front  St. 
BALTIMORE,  MD..  Equitable  Bide. 
CLEVELAND,  O.,  Room  914  >'ew  England.  Bldg. 
Limited.  Toronto,  Out. 


>ROOI 


—  ECOIMOIVIICA.I 


■  IIMDI 


iTRUCTI 


Hi  str  it»vi.tio*l 
!IVIa^in  Jxxnction. 


SWITCH    «^** 
CUTOUT. 


Write  for  Catalogues. 


Switch  and  Panel  Boards. 


THE  BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


5ole  Mfr's.  and  Patentees. 


UTI 


,     IM.    Y. 


GARLOGK'S  HIGH-GRADE  PAGKINGS. 

THEY  ARE  THE  IDEAL.  PACKINGS  FOK 

Steam,  IVater,  Gas,  Ammonia,  £tc. 

The  standard  for  iS  years,  and  hold  the  t^ecord  for, quality, 
durability  and  economy.  Send  for  samples  and  new  catalogue. 

Garlock's  Gaskets  and  Rings.  ftrdS";?L'd°e'"Ve  °Z 

Garloek  Gasket,  the  Economical  Gasket,  the  AehUles  Gasi-et. 
EnEineers  and  dealers  will  find  it  to  their  interest  to  corre- 
spond with  us  as  to  prices,  lor  we  guarantee  to  save  you  money. 

THE  GARLOCK  PACKING  CO., 

Pii*  Pfipl/ato  For  Man-Holes  and        I  New  York,  Boston, Cliieago.  Philadelphia,  Pittsburg, 

uUlUdaKBlb       Haad-Holes.  I  Cleveland,  St.  Louis,  Denver. 

Main  Offires  and  Factories:    FAIiUlYBA.  91.  T.;  SOME,  eA. 


•C  WE  MAKE  CUTS  OF  ALL  KINDS 

'>^      RtABERS  or  THIS  JOURNAL.IN  NEEQ 


PMVii*JM"rl*K3MlK*Pl^i«]' 


20YEARSlNTHEBUSlNtSi. 

CHCACO  tLtCTRtf  ft  5TtR£0T  YPt  CO. 

m  \ii  PLTMOUTH  PUCE  CHICAGO  ILL. 


.wagfegK 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Adams-BagnallElec.Co  -.  iv 
Akron  Electrical  Mfg.  Co.  vi 
Akron  Ins.  &  Marble  Co. .        i 

America^Battery  Co xxiv 

AmaricanBlec.  Heater  Co.  sU 

Amer.  Ei.  MeterUo 

Amer.  El.  Tel.  Co xvi 

American  Elec.  Works xill 

Ames  IroH  Works 

Ansonia  Electrical  Co i 

Armington  »fc  Sims  Co..  .  xs 
Atlantic  Alcatraz  Asph.Co.  l 
Automatic  Switch  Co.. .      sill 


Baln.Foree 

Baker  &  Co 

Ball  Engine  Co 

BamettCo..  G.  AH 

Beattie  Zinc  Works  Co. 

Belknap  Motor  Co 

Berlin  Iron  Bridge  Co.. 

Berthold  &  Jennings 

Bealy  i  Co..  Chaa.  H 

Bl8sell&  00.,  F 

Boardman-Tucker  Co 

Boiler  Espurgator  Co . . . 
Bossert  Elec.  Const.  Co.. 

Brady.  T.  H 

Brliey,  W.  R 

Rroomell,  Schmidt  &  Co. 

BroughtOD,  H.  P 

Buckeye  Electric  Co.... 
Bullock  Elec.  Mf  e.  Co ... . 
BuUock,  M.  C,  Mfg.  Co.. 
Burnley  Batt,  &  Mfg.  Co, 
Cabinet  Mfg.  Co 


xli 
xil 
xil 

KXlV 

xiv 
xsiv 

XV 

xxlv 
xvii 


xfl 
vill 

xviii 


Gara  Electric  Co Iv 

Carlisle  &  Finch  Co 

Central  Electric  Co v 

Central  Mfg.  Co 

Chicago  Armature  Co ... .     xv 

C.  B.  &  Q.  R.  R XT 

Chicago  Edison  Co .  ...  iv.xiv 
Chicago  El.  AStereo.Co..  ill 
Chi.  Fuse  Wire  A  Mfg. Co.  xxiv 

Chicago  Ins.  Wire  Co. . .     

C.  M.  &St.  P.  E.  R XV 

Cinn.  Corrugating  Co  ...      xi 

Colt,  Henry  A xlx 

Commercial  El.  S.  Co xl 

Commutatcr  Co..  The...      xiv 

Cornman  Co xiv 

Cutler-Hammer  Mfg.  Co.  I 
Cntter  El.  &  Mfg.  Co 1 

Dayton  Globe  Ir.  Wks.  Co.  xx 
Dearborn  Drug  &  Ch.  Co.  ivli 
Delaware  Hard  Fibre  Co.  xxiv 
Detroit  &  Clev.  Nav.  Co.     xxl 

Diamond  Elec.  Co il 

DiehlMfg.  Co vii 

Dixon  Crucible  Co. ,  Jos .       xx 

Eastern  Elec.  Cable  Co . .     

Edison  Mfg.  Co viii 

El.Eng.Inst.Corr.  Inst.  .     xifl 

Elec.  Appliance  Co sii 

Electric  Ry.  Equip.  Co..  xv 
Electric  Storage  Batt. Co.     ill 

Electrician  Pub.  Co xxiil 

Emerson  El.  Mfg.  Co xii 

Empire  China  Works ....   xx  iv 


EriCEson  Telephone  Co..      xli 

Parr  Tl.  Si  Cons.  Sup.  Co.      xlx 

Fort  Wayne  EL  Corp xil 

Fuel  Economizer  Co 1 

Garlock  Packing  Co ill 

General  Electric  Co....    xxlii 

Gen'l  Inc.  Arc  Light  Co..  

Gordon-Bumham  Batt.  Co.  Till 

Hart  ibHegemanMfg.  Co.  li 

Hill,  W.  S.  Electric  Co. ..  xxlv 

Hine&Co.,L.  A xiv 

Hobart  Elec.  Mfg.  Co....  1 

Hodge,  Walsh  ALorlng.  xiv 

Holmes  Fibre- Graph. Co.     

Holtzer-Cabot  Elec.  Co.       

Huebel  &  Manger xli 

Illinois  Central  E.  R xvll 

Illinois  Electric  Co 

Intemat'l  Cor.  Schools,     xiv 

Kartavert  MIg.  Co — 

Eeystone  Elec.  Inst.  Co.  xii 

Keystone  Tel.  Co xlx 

Klein  &  Son,  Mathlas...  xvll 

KokompTeL&ELMfg.Oo.  xix 
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Leelanohe  Battery  Co ... .  xv 

Leffel  <?c  Co.,   James xx 

Lemon,  L.  E xU 

Leonard,  Ward  El.  Co...  xil 

Lindsley  Bros xv 


LlnkBeltMachinery  Co.     xxl 

Lockie  &  Viall xiv 
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L,.  P.  &  D.  Transmitter  Co. 
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McRae.  A.  L i 

Mica  Insulator  Co xil 

Michigan  Pipe  Co xix 

Monon  R.  R xvll 

Montauk  Multlp.  Cb.  Co.    xvii 

Moore.  Alfred  F 1 

Morrell  Electric  Wks..  xiv 
Munsell  &  Co..  Eugene.,  xil 
Munson,  Charles,  Belt.  Co.     i 

National  Carbon  Co 

National  India  Rubber  Co,  

New  York  Ins.  Wire  Co. . . .  xxiv 
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Northwest  Engln'r'g  Co.  xix 
Nott  dt  Co.,  A.D xiv 

Ohio  El.  Spec.  Mfg.  Co.       xiv 

OkonlteCo.,The 1 

Otto  Gas  Engine  Wks...    

Pacific  Electric  Co xix 

Palate  Co.,  H.  T xllt 

Partrick.CarterAWilklnsxxlv 
Peerless  Rubber  Mfg.  Co.  xil 
Pelton  Water  Wheel  Co.  xr 
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Perrizo  Jt  Sons 
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PhllllpB  Ins'd.  Wire  Co..  xlll 

Phosphor-Bronze  S.  Co.  si 

Pitts.  &  L.  Sup.  iron  Co.  xv 

Pope  Mfg.  Co xxl 

Pratt  &  Whitney  Co xxiv 

Proctor-Raymond  M.Co.  xiv 


Qaeen  &  Co.. 


Rawson  Electric  Co 

Relalnger.  Hugo 

Roche, Wm viii 

Eoebllng's  Sons  Co.,  J.  A.  

Rose  Polytechnic  Inst —    xil 


xli 
xili 


viii 
xii 
vl 


St.  Louis  Elec.  Supply  Co, 
Samson  Cordage  Wks .... 

Sargent  &  Lundy 

Sawyer-Man  Electric  Co. 

Schiff,  Jordan  &  Co 

Schneider  Mfg.  Co 

Sohoonmaker,  A.  O 

Shadowless  Rad.  Mfg.Co, 

Shultz  Belting  Co xxlv 

Simplex  Electrical  Co.,  The,    1 

Slntz  Gas  EnglneCo xiv 

Skinner  Engine  Co 

Specialty  Mfg.  Co vlll 

Sprague  Electric  Co ix 

Standard  Paint  Co , 

Standard  Tel.  4El.Co....xvlil 
StandardUnderg.CableCo.  i 
Stanley  Electric  Mfg.  Co.  v 
Stephenson  Co.,  John...     


Sterling  Electric  Co xvll 

StllweU-Blerce  &  Smith- 

Vftlle  Co xiv,  XV 

Stow  Mfg.  Co xlll 

Stromberg- Carlson  TeL 

MfE.Co xvll 

Swans  Metal  Refln'g  Co.     xiv 

Toble.  W.  S xvl 

Torrev  CedarCo xv 


United  Elec.  Imp.  Co 11 

Valentine-Clark  Co xv 

Varley  Duplex-Mag.  Co..    xlll 

Viaduct  Mfg.  Co xix 

Victor  Telephone  Mfg.  Co.  i 
Volcanlzed  Fibre  Co....    xxlv 

Wagner  El.  Mfg.  Co xli 

Walker  Company xxiv 

WarnerCo.,  Wm.  P. xix 

Warren  Elec.  Mfg.  Co..      xlll 

Warren-MeObery  Co iv 

Washburn  AMoenM. Co.      xlll 

Western  Electric  Co vii 

Western  Tel.  Cons  Co —  ivi 
Westlnghouse,  Church, 

Kerr  &  Co xxl 

WeatlnghouseELtbM.Co.  xxU 
Weston  Electrical  Inst.  Co.  1 
Wilhelm  TeL  Mfg.  Co...  xvl 
Wisconsin  Central  R.  R..  xv 
Worcester  Poly  tech.  Inst,  xiv 
Wray.  The  John  C.  Co.       xlll 


Zlamel  Are  Lt.  MMer  Oo.. 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL  REPAIRS  AND  MACHIJfE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  you  are  sure  of  good  work  and  get  tlie  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


IN/liB^RKE:' 


OMI 


SANDY  HILL,  N.  Y.,  U.  S.  A. 

Manufacturer. Of  |„ductor  Altemators. 


OFFICES: 

39  Cortlandt  St..  New  York. 
601  Burlington  Bldg., 
^^  St,  Louis,  Mo. 

^^k       301  N.  Main  St., 
■    ■  Los  Angeles,  Cal. 

I     I       Dallas  E.  S.  &  C.  Co.. 
\M  Dallas,  Texas. 

^^    Barden-Sheets  E.  S.  &  C.  Co. 
Houston,  Texas. 
The  Western  Eleclrical  Co., 
Omaha,  Neh. 
409  Market  St.,  San  Francisco,  CaL 
S.N.  Blake,  Y.  M.  C.  A.  Bldg.,  Elmira,  X.  Y. 
S.  A.  Rail  &  Co..  New  Orleans,  La. 
Hunter  &  Heyward,  Charleston,  S.  C. 
The  Electric  Mach.  Co.,  Minneapolis,  Minn, 
Bagnall  &  Hilles,  Yokohama,  Japan. 


10  00 


MANSFIELD,    OHIO. 

GENERATORS  AND  MOTORS  OF  THE  HIGHEST  EFFICIENCY. 

Multipolar   Electroplating   Dynamos — Best    on    the   Market.     Special  Motors    and   Automatic  Controllers  for  Pump 

and    Elevator  Equipment. 


I  15  Cortlandt  Street,  New  York;  1324  Marquette  Building,  Chicago:  15J1  Stout  Street,  Denver.  Colo.;  169  W.  Water  Street,  Slilwaukee,  Wis.; 
-  470  Syndicate  .\rcade.  Minneapolis,  Jlinn.;  10<)  N.  Ninth  Street,  Lincoln,  Neb.:  810  Neave  Building,  Cincinnati,  Ohio:  ^l   Baronne  Street, 
>:  (  New  Orleans,  La.:  h09Smithfield  Street,  Pittsburgh,  Pa.:  169  Elm  Street.  Dallas,  Tex. 


ARC  LAMPS  FOR  ALL  CIRCUITS. 


WE  MANUFACTURE 


Constant  Potential    Enclosed   for  no   v. 

C.   P.  Series   Enclosed   for  500  v.  R.  R. 

Alternating  Open  Arc, 

Constant  Potential  Series  Open  Arc. 

Constant  Current  Series  Enclosed. 

C.  P,  Series  Enclosed  for  220  v. 

Series  Differential  Open  Arc. 


OUR  "A-B"  METAL.  HAXOER 

BOARD    IS  ack:xot¥i.£dgx:d 

"THE        BEST"       OX        THE 
HARKET. 


The  Accompanying  Cut  Illustrates  Our  Constant  Current  Differential  Open-Arc  Lamp. 

THE   ADAMS-BACNALL   ELECTRIC   CO., 


AeE?rci£s 


McGiLL  &  PoMERoy,  1129  Monadnock  Blk..  Chicago,  III, 


i  McGiLL  & 

:<  Western 

(C.  W.  Phi 


Electrical  Supply  Co..  10  and  12  N  Ninth  St.,  St.  Louis,  Mo. 
pps,  222  Hitvemeyer  Bldg.,  New  York.  N.  Y. 


CLEVELAND. 


5«  . 
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SHIP  CARBONS 

Made  in  NUERNBERG  and  VIENNA. 

t 

Are  absolutely  of  the  Highest  Grade,  and  cdnnot  be  equalled.    See  that  every 

Carbon  bears  our     ^A    W      Special  cSrbons  for  Long-Burning  Arc  Lamps. 
TRADE  MARK  '^•^^^7^}      Carbotts  fof  Dlrect  and  Aiternaiing  Current  Lamps, 

Searcn  Lights,  etc.       write  for  prices. 


WRITE  FOR  PRICES. 


Si 
Si 
Si 

I 
Si 
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3CHIF^F^,    vJORDAN    &    CO., 


232-234    GREENWICH    STREET, 


iiffiEiATV    -yoi^:^. 
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It's  the  Hundreds 


of  articles  of  detail  in  a  telephone  system  between  the  switchboard 
and  the  subscriber  that  we  can   supply  you   from  Chicago   stocI<. 


t 


SEND  FOR  OUR  LATEST  CIRCULAR  COVERINCi 
THESE  GOODS. 


CENTRAL  ELECTRIC  COMPANY, 


GEORGE  A.   McKINLOCK,   President. 

CHARLES  E.   BROWN,   Secretary. 

S.    R.   FRAZIER,   Treasurer. 


264=266=268=270  Fifth  Avenue, 

CHICAGO. 


t 


t 
•J- 

t 

t 

t 
I 

t 

i 

t 
•i- 


4- 


.^^^^.^^.;.^>:..|.^;,. 


.^-5.4.4.^^^.^!.^^. 


-!-H-«-K"H^ 


(     t     •     .     ,     , 1- 


NOW    IS   THE   TIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  K.  C."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  the  defects  of  the  principal  lightning  arresters  on  the 
market  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
circuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
s  flovF  of  dynamo  current.  Construction  is  strong  and  durable, 
and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURJNC  COMPANY, 


1-r-rSF-IEL.D,   IVIASi 


U.  S.  A. 


THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sale  of  the  S.  K.  C 
System  in  Canada. 


/Chicago,  1506  riarquette  Building, 
t  Boston,  Equitable  Building. 


DnAllUri  ;New  Vork,' Rooms  ioo6.|o57  Empire  BIdB.,   Broadway  and   Rector  St. 

nCCIPCC  ASan  Francisco.  300  California  Street. 
UrrlllCo.  I  Anderson,  S.C. 
VSt.  1 


.  Louis,  Mo.,  Western  Electrical  Supply  Co. 
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The  S-W  Arc  Light  Radiators. 

BRILLIANT  AND  ECONOMICAL. 

Absolutely  free  £rom  side  shadows,  or  those  cast 
by  flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal  and  are  prac- 
tically indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:    Chicago  General  Fixture  Co., 
■69  Adams  Street,  Chicago,  III. 


SHADOWLESS  RADIATOR  IVIFG.  CO., 

FARIBAULT,  MINN. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


A.KF90IM,     OHIIO, 


MANUFACTURE 


electhic  mining, 

lighting  and  power 

machinery, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


CLASSIFIED   INDEX  OF  ADVERTISEMENTS. 


adsodIb  Electrical  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Eleotrlo  AppliBDoe  Co. 
Illinois  Electric  Co. 
Partrlck,  Carter  &  Wilklns.' 
Proctor-Raymond  Mfg.  Co." 
Western  Electric  Co. 

Axe  ijBmps. 

Adams-Bagnall  Elec.  Co. 
Central  Eleotric  Co. 
DlehlMfg  Co. 

Ft  Wayne  Eleo.  Corporation. 
Q«ceral  Electric  Co. 
Qen'l  Inc  Arc  Light  Co. 
Walker  mmpany. 
Western  Electric  Co. 
Westinghouae  EL  ft  Mfg.  Co. 

Are  Idcbt  Cord. 

SamiOD  Cordage  Wka. 

Bmtterles  and  Jars. 

Anaonia  Electrical  Co. 
Burnley  Batt.  &  Mfg.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Ca 
,    Edls'^n  Mtg-  Co. 
Sleotrlo  Appliance  Co. 
Gordon-Bumham  Battery  Co 
lUinols  Electric  Co. 
I^olanohe  Battery  Co.,  The 
T^ational  Carbon  Co. 
partrick.  Carter  A  WUkins. 
Peru  Elec.  Mfg.  Oo. 
Roche,  Wm. 
Western  Electric  Co. 

Balls.  ,   „ 

Central  Electric  Go. 
Qommerolal  El.  Supply  Co. 
Klflotrlo  Appliance  Co. 
Huebel  ft  Manger. 
Illinois  Electric  Co. 
Partrlck.  Carter  ft  Wllkins. 
Proctor-Raymond  Mfg.  Co. 
Weatern  Electric  Co. 

Baltliiv. 

Link  Belt  Machlnerv  Co. 
L.  P  ft  D.  Transmitter  Co. 
Main  Belting  Co 
Munson,  Chas.  Belting  Co. 
Peerlees  Ruboer  Mfg.  Co. 
Shulu  Belting  Co. 

Bailers.      _    , 

Ames  Iron  Works. 

Armington  ft  Sims  Co. 

Weatlnghouse,  Church,  Kerr 
&Co. 
Baoka,  Eleetrteal. 

■lectnolan  Publishing  Oo. 
Bridees.  Floors,  Cranes. 

Berlin  Iron  Bridge  Co. 
Bmaties. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Holmes  Fibre -Graphite  Co. 

Ohio  Elec.  Specialty  Mfg.  Co. 

BnildinsH  a-nd  Rooftn^. 

Berlin  Iron  Bridge  Co. 

Bnrslar  Alarms. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Cltetrlo  ApplUnoe  Oo. 
Huebel  A  Manger 
Partrlck.  Carter  A  Wllklns. 

Cables  (See  Insulated  Wlrei.) 
Cables,  Blectric  (See  Insu- 
lated     Wtrei),     Copper, 
Sheet  and  Bar. 

Amerloan  Eleo.  Works. 
Brlxey  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Baatera  Eleotrlo  Cable  Oo. 
General  Electric  Co, 
Illinois  Eleclrlc  Co. 
Moore,  Alfred  T. 
New  York  Ini.  Wire  Co. 
Simplex  Electrical  Oo. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

arbons.Polnts  A  Plates. 

Oentral  Electric  Oo. 
Qhloago  Edlion  Oo. 
Cnmmereial  EL  Supply  Oo. 
Eleoine  Appliance  Co. 
National  Carbon  Co. 
Relslurer.  Hugo. 

Sflhfff.  Jordan  ft  Oo. 
Componnd. 

Br>ll«r  ErpurgatorCo. 
Dearborn  DrueftOhem.Wks 
nilnolR  Kleotrtc  Co. 
K.  ft  W.  Company. 
Mass.  Cbemioal  Co. 
MeLennan  &  Co.,  K. 


Ohio  Elec.  Specialty  Mfg.Co. 
Standard  Paint  Co. 
Western  Electric  Co. 

Commntator  Segrments. 

Commutator  Co.,  Tne. 

Conduit  and  Conduits. 

Central  Electilc  Co. 
Commercial  "EiL  Supply  Co. 
Electric  Appliance  Co. 
Michigan  Pipe  Co. 

Construction  A  Repairs. 

Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Chicago  Ed^on  Co. 
Ft.  Wayne  Elec.  Corporation. 
Hodge,  Walsh  ft  Lorln^. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 

Contractors  and  filectrlo 
Idffht  Plants. 

Akron  Elec.  Mfg.  Co. 
Bain,  Force. 
Broughton.  H.  P. 
Bullock  Elec.  Mfg.  Co. 
Card  Electric  Co. 
Central  Electric  Oo. 
Commercial  El.  Supply  Co. 
Dlehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 
General  Electric  Co. 
McRae,  A.  L. 
Northern  Electl.  Mfg.  Co. 
Sargent  ft  Lundy. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec  b  Mfg  Oo. 

ConTeyors. 

Link-Belt  Machinery  Oo. 

Copper. 

Beattle  Zinc  Works  Co. 
Besl7S[Co..ChaB.  H. 
Jersey  Electric  Co. 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

.  American  EleotrloM  Works. 

Besly  &  Co.,  Chas  H. 

Briiey.  W,  R. 

Oentral  Electric  Oo. 

Chicago  Edison  Oo. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Oo. 

Okonlte  Co.,  The. 

Phllllpi  Insulated  Wire  Co. 

Roebllog's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  ft  Moen  Mfg.  Co. 
Cordace. 

Samion  Cordage  Wks. 
Correspondence  tjlcliools. 

Elec.  Engineer Corr.  Inst. 

Int.  Correspond.  Schools. 

Cross-Arms,    Pins    and 
Brackets. 

Bally  Mfg.  Co. 
Brady,  T.  fl- 
Oentral  Electric  Co. 
Central  Mfg.  Co- 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tel.  ft  Cons.  Sub.  Co. 
Michigan  Pipe  Co. 

Cnt-Onts  and  Sirlteltes. 

Automatic  Swiicb  Co. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  b  Mfg.  Oo. 
Electric  Appliance  Oo. 
Emerson  El.  Mfg.  Co. 
General  Eleo.  Co. 
Hart  b  Hegeman  Mfg.  Co. 
Hill.  W.  8.  Electric  Co. 
Illinois  Electric  Co. 
K.  &  w.  Company. 
Leonard,  H.  Ward  Elec.  Co. 
Palite  Co.,  H.  T. 
Peru  Elec.  Mfg.  Oo. 
Warner  Eleo.  Mfg.  Co. 
WcBtern  Electric  Co. 
Westtagheaaa  kl  ft  Vff .Oo. 

Bynanos. 

Akron  Elec.  Mf^.Oo. 
Bullock  Elec.  Mfg.  Oo. 
Card  ElentricOo. 
Oentml  Electric  Co. 


Commercial  El.  Supply  Co- 
Dlehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 
General  Electric  Co. 
Northern  Electl.  Mlg.  Co. 
Sargent  &  Lundy. 
Sprague  Electric  Co. 
United  Elec.  Imp.  Oo. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warner  Co  ,  Wm.  F. 
Warrpn  Elec.  Mfg.  Co. 
Warren-Medbery  Co. 
Western  Electric  Co. 
Westlnghouse  El.  Si  Mfg.  Co. 
dconomlzers.  Fuel. 
Broomell,  Schmidt  ft  Co. 
Fuel  Economizer  Oo. 

£lec.  Heat's  Appliances. 

Amerloan  Elec.  Heater  Co. 

Electric  Meters. 

American  El.  Meter  Co. 
Zamel  Arc  Light  Meter  Co. 

Electric  Bailirays. 

General  Electric  Co. 
Sprague  Electric  Co. 
Walker  Company. 
Westlnghouse  El.  b  Mfg.  Go. 

Electrical  and  Mechani- 
cal Engrlneers. 

Bain.  Foree. 
Broughton,  H.  P. 
Lemon.  L  E. 
MoRae,  A.  L. 
Miller,  K.  B. 
Sargent  ft  Lundy. 
Wray  Co.,  JohnO.  Co. 

Electrical  Instruments. 

Belknap  Motor  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  b  Mfg.  Co. 
Electric  Appliance  Go. 
General  Electric  Co. 
Hill.  W.  S  Electric  Co. 
Illinois  Electric  Co. 
Keystone  El.  Instrument  Co. 
Leonard,  Ward,  Elec.  Co. 
PalsteCo.,  H.  T. 
Queen  ft  Co. 
Western  Electric  Co. 
Weston  Electrical  Inst.  Oo. 

Electrical  Apeclalties. 

Akron  Ins.  &  Marble  Co- 
Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Ohio  Rlec  Specialty  Mfg.Co. 
Pacific  Electric  Co. 

Elpctro-Masnets- 

Varley  Duplex-Magnet  Co. 

Glectro-Platlne  Macli*y. 

Besly  &  Co.,  Chas.  H. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 

Ensrlnes,  Clas. 

Otto  Gas  Engine  Wks. 
Wray  Co.,  John  C.  Co. 

Eaarines.  St^am. 

Amest  Iron  Works. 
Armineton  &  Sims  Co. 
Ball  Engine  Co- 
Bullock  M  C-  Mf  g  Co. 
Skinner  Engine  Co. 
Westlnghouse,  Church,  Kerr 

ft  Co. 
Wray  Co.,  John  C.   Co. 

Fan  Outfits. 

Carlisle*  Pinch  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Dlehl  Mfs.  Co. 
Edison  Mfe.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
St  Lnuis  El.  Supply  Co. 
Schneider  Mfg.  00. 
Specialty  Mfg  Co. 
Sprague  Electric  Co. 
Waener  Electric  Mfg.  Co. 
Walk*>r  Cnnapany. 
Western  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Go. 

Fibre. 

Delaware  Hard  Fibre  Oo. 

KartaTcrt  Mfe.  Oo. 

Vulcanized  Fibre  Co. 
FUes. 

BaraettOo.,Q.  ftH. 
Fixtures,  Bl.  A  Comb*n. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Chi.  Fuse  Wire  ft  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 

baskets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Oo. 

Qas  liightins,  Electric. 

Central  Electric  Oo. 
Partrlck,  Carter  A  Wllklns. 
Western  Electric  Co. 

Clears. 

Besly  ft  Co..  Chas.  H. 
Link-Belt  Machinery  Oo. 

Crenerai  Elec.  Kupplles. 

Ansonla  Electrical  Co 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W.  S    Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  &  Wllklns. 
Peru  Elec.  Mfg.  Co. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 

Crlobes  and  Electrical 
CrlassTrare. 

Central  Electric  Oo. 
Commercial  El.  Supply  Co. 

C^OT^orSk  Water  Wheel. 

LombardWater  Wheel  Gv,Co. 
fvraphlte  t^peolaltles. 

Besly  ft  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  jos. 
Holmes  Flbre-Graphite  Co. 

Insulators   and  Insnlat- 
ins  Materials. 

Akron  Ids  ft  Marble  Co. 
Ansonla  Electrical  Co. 
Atlantic  Alcatraz  Asph.  Co. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supnly  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Empire  China  Works. 
Hill.  W.  S.  Electric  Co. 
Illinois  ElPctricCo. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
MuD.sell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co..  The. 
PalsteCo.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Oo- 
Standard  Paint  Co. 
Standard  Underground  0.  Oo. 
YulcanizBd  Fibre  Co. 
Western  Electric  Co. 

Insulated      W^ires     and 
Cables— Masnet  Wires. 

American  Electrical  Works. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Gable  Oo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Montauk  Multlpb.  Cable  Co. 
Moore,  Alfred  P. 
National  India  Rubber  Oo. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phllllns  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  b  Moen  Mfg.  Co. 

Junction  Boxes. 

Bossert  Eleo-  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

Uamps,  Incandescent. 

Buckeye  Electric  Ga 
Central  Electric  Co. 
Chlcaeo  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co. 
Sawyer-ManElec.  Co. 
Tnltod  ElPio.  Imp.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 


liiffhtnins  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 

Magnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  Macliinery. 

Besly  ft  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 
StllweU-Bieroe  Smith- Vaile. 
Westlnghouse,  Church,  Kerr 
ft  Co. 
Mica. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Oo. 
Munsell  &  Co.,  Eugene. 
Schoonmaker,  A.  O. 

Minlne  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinery  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 
American  Engine  Co. 
Belknap  Motor  Co. 
Bullock  Elec.  Mfg.Co. 
Card  Electric  Co. 
Commercial  El.  Supply  Co. 
Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  ElecirlcCo. 
Northern  Electl.  Mfg.  Co. 
Sargent  A  Lundy. 
Sprague  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 
Wray  Co.,  John  C. 

Packing:. 

Besly  ft  Co.  Chas.  H. 
Garlock  Packing  Co. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mass.  Chemical  Oo. 
Standard  Paint  Co. 

Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 
Phosphor  Bronze  Sm.Oo.Ltd. 

Platinum. 

Baker  ft  Oo. 
Poles. 

Berthold  ft  Jennings. 
Central  Mfg.  Co. 
Electric  Ry.  Equipment  Co. 
Llndsley  Bros. 
Michigan  Pine  Company. 
Perrizo  ft  Sons. 
Pitts b.  b  L.  Sup.  Iron  Co. 
Tnrrey  nedar  Co. 
Valentine-Clark  Co. 

Porcelain. 

Akron  Ins.  ft  Marble  Oo. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Reflners. 

Swarts  Metal  Refining  Co. 

Be- W^lndiuff— Repairs. 

Clilcago  Armature  Co. 
Chicago  Edison  Co. 
Hodee.  Walsh  ft  Lorlng. 
Morrell  Electric  Works. 
Rheostats. 
Automatic  Switch  Co. 
Cutler-Hammer  Mfg,  Co. 
General  Electric  Co. 
Leonard,  Ward.  Electric  Co. 
Ohio  Eleo.Speoia'ty  Mfg.  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 

Rooflns:. 

Cincinnati  Corrugating  Co. 

Second-Hand  Machin'y. 

Cornman  Co. 
Hlne  ft  Co.,  L.  A. 
Hodge,  Walsh  ft  Loring. 

Speahlne  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partrlck,  Cai-ter  ft  Wllklns. 
Western  Electric  Co 


Speed  Indicators. 

Besly  ft  Co..  Chas.  H. 
Keystone  El.  Ihatrument  Co. 
Queen  &  Co. 

Weston  Electrical  Inst.  Co. 
Steel  Boxes. 
Bossert  Elec.  Const.  Co. 

Storaee  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Lockieft  Viall. 

Street  Cars. 

Stephenson  Co.,  John. 

Tapes,  Insulating, 

American  Electrical  Works. 
Briiey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El,  Supply  Co. 
Electric  Appliance  Co. 
Ulinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Oo 
Okonlte  Co..  The. 
Simplex  Electrical  Co. 
Washburn  ft  Moen  Mfg.  Co. 
Western  Electric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 

Bissel  4  Co  ,  P. 

Boardman-Tucker  Co. 

Cabinet  Mfg.  Co. 

Colt.  H.A. 

Commercial  El.  Supply  Co 

Ericsson  TelephrreCo. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Holtzer-Cabot  Electric  Co. 

Keystone  Tel.  Co. 

Kokomo  Tel.  &  El.  Mfg.  Co 

KuseL  D.4  .Tel.&El.Mfp.Co. 

Northwest  Engineering  Co 

Penn  Electric  Co. 

Rawson  Electric  Co. 

St.  LoulH  El.  Supply  Co. 

Standard  Tel.  ft  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co. 

Toble,  W  S. 

Viaduct  Mfg.  Oo. 

Victor  Tf-lephone  Mfg.  Co. 

Western  Electric  Co, 

Western  Tel.  Cnns.  Oo. 

WUhelm  Tel.  Mfg.  Co. 
Tools. 

Klein  it  Son,  Mathias. 
Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diamond  Eleo.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Westlnghouse  El.  ft  Mfg.  Oo 

Trolley  Cord. 

Samson  Cordage  Wka. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 

Turbine  A  Water  Wheels. 

Dayton  Globe  Iron  Works  Co 
Letfel  b  Co.,  Jas. 
Pelton  Water  Wheel  Co. 
Stilwell-BIerc©  Smith- Valle 

IJniTersities. 

Rise  Polytechnic  Inst. 
Worcester  Polytechnic  Inst. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  &  Conchas.  H. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Anpllance  Co- 
Illinois  Electric  Co. 
Oionlte  Co.,  The. 
Phillips  Insulated  Wire  Oo. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C-  Co 
Washburn  ft  Moen  Mfg.  Co. 
Western  Electric  Co. 

Woodn'ork,  Electrical. 

Cabinet  Mfg.  Co. 

XRay  Ontflts. 

Central  Electric  Co. 
Commercial  Bl.  Supply  Oo 
OnnRTi  b  Co. 
Zincs. 

Beattle  Z'nc  Works  Co. 
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FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 

OUR  CEILING  FANS  AND  ELECTROLIERS 


Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

Celiing  Fans— Column  Fans— Counter  Column  Fans— Desk  Fans— Bracket  Fans— Exhaust  Fans. 


,   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
■   BOSTON:  128-132  Essex  St. 


DIEHL  MANUFACTURING  CO., 


ELIZABETHPORT,  N.  J. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  -voltage, 
candle  power,  etc.,  as  in  making  our  new  l^nips. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


UYIMN,   IVIA.SS. 


W.  E.  FAN  nOTORS. 


LAKON  TRANSFORMERS. 


THE  RECOGNIZED 
STANDARD. 

INTERIOR 

Iron  armored,  brass  armored  and  plain 

CONDUIT. 

Conduit  fittings  and  tools  for  conduit  work. 

A   LARGE  SUPPLY  CARRIED 
IN  STOCK 

And  Prices  Attractive. 

WESTERN    ELECTRIC 
COMPANY, 

Exclusive  Agents, 
CHICAGO.  NEW  YORK. 
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-MANUFACTURER    OF.. 

''New  Standard"  Open  Circuit  Batteries, 

OF    EVERY    DESCRIPTION. 

259  Greenwich  Street,  NEW  YORK. 


•^^)f*^*3f)f)f 


The    brightest   Telephone    Men,  Electrical   Constructors  and    Physicians  ail 
over  know  now  there  are  none  just  as  good   as 

"NEW  STANDARD"  DRY  BATTERIES. 

Will  give  anyone  a  race  on  prices.     The  quality  stands  alone. 

6  No.   1,   ISc;     6  No.  2,  22c.;    6  No.  3,  25c.;  6  "Navy    Special,"  50o.  each-total.     $6.90-for  $4.00    cash 
With   order,  by  freight  or  express,  just  to  prove  what  the  New  Standard  Dry  Batteries  are. 


ELECTRICIAN'S   BEST   FRIEND 

Our  Fans  and  Mo- 
tors  are  iu    your 
line.  You  sell  them 
and  get  a  new  cus- 
tomer.   Our  AVater 
Motors    are    the 
most  powerful  and 
are  used   for  runnin;^. 
Fans.  Telephone  Generators, 
Coffee  MiUs  and  other  ma- 
chinery.   We  manmacture  all 
kinds  of  fans. 

Triumph  Water  Fans, 

Ceiling  Fans  for  belt  power. 

Floor  Fans  for  belt  power. 

Triumrh  Exhaust  Pans, 

Specialty  Water  Motors, 

Electric  Ceiling  Fans. 
SEND  FOK  CATALOGUE  L. 

SPECIALTY 
MFG.  COMPANY, 

LIST  PRICE.  $10.  ■'®'  ^°  ^^^  ^-  MERIDIAN  STREET, 

Triumph  Water  Blow  Fan.  (Pat.  applied  for.)       INDIANAPOLIS,  INI). 


Edison  9-inch  Battery 
Fan  Outfit 

MOTOR  WITH  BALL  BEARINGS. 

The  most  economical  and  efficient 
battery  fan  motor  on  the  market. 

WRITE  FOR  CATALOGUE. 


YOU  CAN   STOP 


These  outfits  for  a  month,  then  turn  the 
switch  and  the}'  will  go  as  well  as  ever. 
No  waste  when  not  in  use  and  run  over 

150  HOURS 

before  renewing  battery.  6,  8  and  lo 
inch  fans,   1898  models. 

Write  for  circular,  Department  3. 


KNAPP    MOTORS. 
GORDON    CELLS. 


GORDON   BATTERY  CO., 

594  Broadway,  Jfew  York. 


EDISON  MFG.COMPANY, 

THOS.  A.  EDISON,  Proprietor. 
FACTOBY:    OKAXtiE,  Si.  J. 


St.  James  Building,  Broadway  and  26tb  Street, 
NEW   YORK. 


NORTHERN  ELECTRICAL  IK  CO., 


Chicago  Uffice,  1602  Monadnocl<. 


MADISON,  WIS. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


BUCBETE 


IIMOA.IMD 

Monadnock  Building,  Chicago. 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 

;i\i-r   i-Ai\/iF>s. 

THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio. 


The  Gem  Water  Motor  Fan. 

NoTCl  in  Constrnction.  Simple,  Eifective, 

As  Easily  Installed  as  an  Electric  Fan  Motor.  Economical,       Xoiseless. 

Discounts  for  Exclusive  Agents.  Correspondence  Solicited.  List  Price,  $10.00. 

JUST  THE  THING  FOR  SUPPLY  HOUSES  TO  CARRY. 

THE  SCHNEIDER  MFC.  CO.,  "i?.\!sr.':,ToV:i''' 

M:GILL  &  PJVIzRDY,  32!   Dsarborn  St.,  Cliicago,    III.,  Agents  for  Indiana,  Illinois,  Missouri,  Iowa,  Wisconsin,  Micliigan. 
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1898 


Lundell  Fan  Motors. 


1898 


Advance  orders,  greatest  in  the  history  of  the  business,  attest  the  popularity   of 

these  motors.    They  are  the  world's  standard.    '98  styles  are— some 

of  them— new.    '98  prices  are  lower  than  ever. 

Catalogue— second  edition— just  out. 


SPRAGUE  ELECTRIC  COMPANY, 

CHICACO-Marquette  Building.       NEW  Y0RK-20  Broad  Street. 


WESTERN   ELECTRICIAN 


July  9,  li 


THE  VICTOR  TELEPHONE  MFG.  CO. 


MANUFACTURERS  OF 


THE  VICTOR  TELEPHONES  AND  CENTRAL  STATION  APPARATUS. 


Switchboards  from   16  to 
3,000  Drops,  Cable  Heads,  ^ 
Cross  Connection  Boards, 
Etc. 


OFFICE  AND  FACTORY:     166-174  South  Clinton  St.,  CHICAGO,  ILL. 

.■.^.;■■;■.;.■I■.T■.^■■H■■!•.I.^^^:■■^■I■^!^■^^■^H■.I..^•!•.:■■^!-^•^•^^^^^^^^H^■I  ■!  ■! : !  i !  :■■!■■! t 

Victor  Long  Arm  Transmitter.  J       Telephones  for  Long;  Dis- 

t  tance,  Toll    Line    and  Ex- 


4-M-J--H 


change  Work,  Factory  and 
Private  Lines. 

?4-^-HH!":":"!"!":"!":":"i"i"!"!"!"!":"!"i":"i"H"i"!"i"i- 
STYLE  "C." 


The  box  and  arm  are  neat  in  design,  highly  finislied  and  ornamented.    It  ■!• 

•  is  very  sensitive,  powerful  and  clear  in  articulation.    The  transmitter  head  4* 

•  is  made  of  hard  rubber,  so  as  to  prevent  the  absorption  of  moisture  and  tbe  ^ 
4-    consequent  packing  of  the  granules,  a  fault  so  often  found  in  wooden  trans-  •!• 

mitters.    Over  10,000  in  use.    These  instruments  have  500  ohms  induction  •?• 

coil.  ^ 


^^^. 


Has  been  especially  designed  for  long  distance  and  ex- 
change work,  where  a  strictly  tirst-class  instrument  is 
desired.  This  instrument  is  guaranteed  to  work  and 
give  good  results  over  any  line  over  which  it  is  possible 
for  a  telephone  to  work. 

The  Wood  Work  is  of  qu  rter-sawed  oak,  neatly 
carved  and  highly  polished,  and  is  an  ornament  to  any 
otiice. 

The  Battery  Box  is  constructed  so  as  to  use  from 
one  to  three  cells  of  oi'dinary  wet  battery,  as  the  case 
may  require  one  above  the  other,  thti's  doing  away 
with  the  wide  battery  box  commonly  used. 

The  Qenerator  and  Ringer  are  made  after  the  most 
approved  designs,  with  best  possible  material  and 
workmanship  ihat  can  be  procured  for  tbe  purpose,  and 
are  guaranteed  to  give  a  strong  ring  through  15,000 
ohms  resistance. 

The  Victor  Transmitter  is  of  the  long  distance  type, 
and  mounted  on  an  adjustable  arm. 

The  Victor  Special  Double  Pole  Receiver  has  hard 
rubber  shell,  compound  magnets  and  is  fitted  with 
special  device  for  keeping  the  adjustment. 


Victor 
Double 
Pole 
Receiver. 


This  instrument  is 
designed  to  give  the 
very  best  results  ob- 
tainable in  a  tele- 
phone receiver.  It  has 
powerful  com  pound 
magnets  assembled  in 
a  genuine  hard  rub- 
ber case,  and  fitted 
with  our  special  de- 
vice for  keeping  the 
poles  constantly  in  the 
same  position  with 
the  diaphragm.  The 
.spools  are  wound  with 
No.  3S  silk  covered 
wire.  All  connections 
are  soldered  and  thor- 
oughly insulated. 
Price  no  higher  than 
the  ordiuary  single 
pole  type. 


"H 


<•'. 


"1-4" 


I 


WE   MAKE   NOTHING   BUT  THE 

BEST.     OUR  PRICES  MOST 

REASONABLE. 


ohms  generator, 
double  pole  re- 
Thisis  thebest 
J.    and  most  popular  exchange  telephone  in  the  market. 


STYLE  "D. 


Everything  of  the  latest  and  most  i 

X       This  instrument  is  fitted  with  15,roo 

improved  pattern.  Our  apparatus  j  iS«"ionfaTsuTce'^^^^^ 
is  sold  strictly  on  merit;  satisfac- 
tion guaranteed.  Our  plant  is  equip-  j 
ped  with  the  latest  and  most  im-  J 
proved  machinery,  in  charge  of  a  J 
corps  of  most  able  engineers,  thus  j 
enabling  us  to  turn  out  the  best  and  j 
finest  apparatus  that  money  and  j 
experience  can  devise.  We  solicit  j 
your  patronage.  J 

* 


Send  for  Descriptive  Matter. 


•h 
•J- 


•i- 


THE  VICTOR  TELEPHONE 
MANUFACTURING  CO., 

166-174  South  Clinton  Street, 
CHICAGO,  ILL,. 


This  instrument  is  fitted  with  15,000  ohms  generator, 
500  ohms  induction  coil,  our  special  double  pole  re- 
ceiver, long  distance  arm  transmitter.  A  very  power- 
ful instrument,  and  one  that  gives  entire  satisfaction. 


July  g,  1898 


WESTERN   ELECTRiaAN 


EUGENE  F.   PHILLIPS, 

General  M*NACcn. 


E.  ROWLAND  PHILLIPS,  ViCC-PnCB. 
C.  R.  FIEMINGTON,  JR.,  SkC. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTIDENCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store.  P.  C.  Ackerman,  10  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Fhllllpa'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.   PHILLIPSDALE.   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000 horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be 
obtained  under  any  conditions.  j 
Address  ^ 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS^ 


THE  JOHN  C.  WRAY  CO. 

CONTRACTINQ  ANU  MANUFACTURINQ 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  whatever. 


SEL.I_IIMO    .AOEIM-r^ 

Crocker-Wheeler   Co.^Dynamos,    IMotorH,    Ktc. 
National  Sleter  Co.— GaH  and  Gasoline  Kngincs. 

THE  JOHN  C.  WRAY  CO.,     110  South  Madison  Avenue, 

F*E^r9I^K,     ll_l_ll>IOIS. 

lOHN  COLLINS  WRAY.  Consulting  Electrical  Engineer,  Electrical  and  Mechanical  Expert. 


Automatic  Motor-Driven  Starter. 


Engineers  and  Contractors 

DesirlDp;  a  Ihoroughly  reliable  Automatic  Starting  Appa- 
ratus for  electric  pumps,  elevators  and  other  Interiiihtgut 
work,  cacDot  do  better  than  send  for  our  cata'opue  of 
Motor-Driven  Starters  and  Sreclaltles.  I^o  dash-pots,  shunt 
maenets  or  other  delicate  mechanism,  yet  automatic  start 
and  instantaneous  release  under  all  conditions. 

Automatic  Switch  Co.,      Baltimore,  Hd. 

Agents:  New  York  Cltv  and  New-Jersey.  D.  H,  Dar- 
rln,  Vauderbllt  Bldg.,  New  York;  I\Iiclii(j;an,  Wisconsin, 
Illinois,  Indiana  and  Iowa,  Hardlne  &  Hammer,  Marquette 
Bldg.,  Chicago;  Louisiana,  Mncent  Gray,  New  Orleans. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPCTNDENCE  INSTRUCTION, 

(Conducted  under  the  auspices  of  Tke  Electrical  Engineer.) 
HERMAN  A.  STRAUSS,  E.  E.,  General  Manager.  1^0  Liberty  Street,  NE^V  TORK,  U.  S.  A. 


IMPROVED 
mRREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D,  Lirndy. 


Martin  J.  InsuU, 


SARGENT  &LUNDY, 

ENGINEERS, 

13  and   15  Monadnock  Block,  CHICAGO,  ILL. 


ESTABLISHED  1875 


Stow  Flexible  Shaft 

AND 

IRON  CLAD  ELECTRIC  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Keamlng,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selle.  5onnenthal  &  Co., 

85  Queen  Victoria  Streot,  London,  England. 


EVERYTHIN6  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL  BOND. 


WASHBURN  ti  MOEN  MFC.  CO., 

BMNCH  OFFICES  AND  WAREHOUSES:    Nea  Yark,  Cliing*,  S«n  Franoitoc.  HtuilM,    P1ill«4«l.l<l«, 

Pilttturg,  Boiton.  '^ 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Oas  Lighting 
Spark  Colls.    THET/ARLEY  DUPLEX  MAGNET  CO., 

138  Seventh  St.,  Jersey  City,  K.  J. 


MAKING  Knife-switches  our  Specialty 

K        Write  for  full  particulars,  etc. 
Two  new  styles  of  Baby 
NIFE-SMITCHES 
Low  Prices— that's  wealth  to  you. 
H.  T.   PAISTE  CO. 

CHICAGO  PHILADELPHIA 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Clilcago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Lonis  Electrical  Supply  Co.,  St.  Loms. 
Tlie  Bradford  Belting  Co,,  Cincinnati, 


Phillips  Insulated  Wire  COm 

Office  and  Factory:    PAWTUCKET.  R.  I. 


WESTERN    ELECTRICIAN 


July  9,  i^ 


Managersliip  of,  or  position  with,  incandes- 
cent, arc  or  street  railway  plant.  Undersigned 
has  had  extensive  experience,  starting  with  the 
parent  Edison  Electric  Light  Co.  In  1884  and 
until  (loite  recently  for  nine  years  handled  the 
business  as  manager  of  the  Edisun  Light  Co.  of 
Des  Moines,  la.  During  nine  years  witli  the 
Def;  Moines  Co.  showed  a  yearly  increase  and 
brought  that  institution  from  a  non-paying  to  a 
profitable  basis.  Correspondence  solicited  from 
non-paying  plants.  J.  A.  COJLBV,  337 
Lake  Street.  Cliieagfo. 


WANTED. 

Position  by  telephone  superintendent,  expert 
in  every  practical  detail;  construction,  opera- 
tion, maintenance,  manufacture.  Will  manage 
system,  large  exchange  or  work  up  new  plants; 
thoroughly  familiar  with  franchise  work;  will 
work  for  part  salary,  balance  based  on  results. 
At  present  engaged;  highest  reference.  Ad- 
dress "Telephone,"  care  Western  Electrician, 
510  Marquette  Building,  Chicago. 


WANTED. 

Practical,  all  around  telephone  and  switch- 
board man.  Must  understand  all  phases  of 
telephony  and  line  work.  Steady  employment 
to  the  right  man.  Must  be  well  recommended. 
Want  man  to  act  as  inspector  of  both  lines, 
'phones  and  switchboard,  and  be  competent  to 
keep  same  in  eood  working  order.  Hize  of  ex- 
chauge,  450  'phones,  state  salary  expected. 
Address  "INSPECTOK,"  care  Western  Elec- 
trician, 510  Marquette  Bldg.,  Chicago. 

WANTED. 

Position  in  electric  plant.  Have  been  for  over 
two  years,  and  am  yet.  operating  a  small  light 
plant.  Have  had  daily  experience  with  all 
branches  of  staiion  work;  have  also  had  some 
experience  in  telephone  work.  Am  of  middle 
age  and  married  Address  PUSH,  care  Western 
Electrician,  r>io  Marqurtte  Hldg..  Chicago. 


WANTED. 

Engineer  and  electrician  is  open  for  engage- 
ment; seventeen  years' experience;  large  expe- 
rience as  chief  engineer  and  electrician  of 
light  and  pow  er  plants.  Best  of  references.  Ad- 
dress ''CHIEF,"  care  Western  Electrician  5lO 
Marquette  Building,  Chicago. 


WANTED. 

Position  as  superintendent  of  a  light  and 
power  plant;  have  had  eighc  years'  experience 
in  elec  rical  work,  laying  out,  constructing  and 
maintaining.  Could  straighten  out  an  old  plant 
Able  to  apply  an  "ounce  of  prevention"  as  well 
pound  of  cure."     Correspondence  solic- 


ited.   Address  "hi.  K.,- 
Chlcago. 


4110  Vincennes  Ave., 


WANTED. 

Best  prices  paid  for  scrap  copper  wire  and 
Sommutalor  segments.    Bed  brass  wanted. 
mCIUS  A.  HI>'E  &  CO., 

No.  IS  N.  Canal  St.,  Chicago,  111. 


(4RMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westinghouse 
shops.  Work  guaranteed.  Ten  years'  experience. 
Ugnt  plants  Installed  complete.  Send  for  pilces. 

HODCE.  WALSH  &  LORINC, 

701  Delaware  St..  Kansas  City,  Mo. 


FOR  SALE. 

One  30  H.P.  EddyElectricMotor.  entirelvnew, 
with  connections.  Eorsaleata  saciilice.  Address 

"MOTOR, " 

Care  Western"  Elkctjuctan, 
5i0  Marquette  Bids.,  Chicago. 


FOR  SALE. 

Half  interest  in  an  established  business  for 
the  manufacture  of  miuiature  electric  lamps. 
A  rare  chance  for  man  de  irlng  to  enter  aciive, 
growing  business.      Address    "  l>OKE."    71 
Eentley  Avenue.  Jersey  City,  N.  J. 


FOR  SALE. 

Storage  battery,  56  cells,  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  110  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SINTZ  GAS 
C^rcIlVX:  CO.,  Grand  Eaplds,  Mich. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY  DESCRIPTION. 
9IIKlV£APOL.I8,  KIiariVESOTA. 


The  Cornman  Company, 

SECOND-HAND 

ELECTRICAL  APPARATUS. 

Send  for  Our  Bargain  List. 
II34.II40  Hamilton   St.,  CLEVELAND,  OHIO. 


COPPERS 


HELP 
YOURSELF 


^  toabetterposition, 

a    better    salary,    by 

securing  a  tecbnical 

education.       Our    metbod    leads   to 

sure  success.     Complete   courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
band;  English  Branches 

TAUGHT  BY  WAIL 

Circular  free.  State  subject  you  I  aa  aa 
wish  to  study.  Established  1891,  (  $ZiUU 
45,000  students  and  graduates.  I        - 
The  International  Correspondence  Schoob,  I  ■■       •■ 
Box  \mi  Scranton,  Fa,  1  MOIltn 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 
Pumping  Machinery  for  Every  Possible  Duty      New 
Catalogue  Free. 
Manufactured  by 

THE  STILWELL-BIERCE  &  SffllTH-YAILE  CO, 

DAYTON,    OHrO,    U.    S.    A. 

SeUiDE  Agents     Kisdonlron  Works,  San  Francisco,  C'al.;  C.  H.  Boothe  &  Co.,  Los  Angeles.  Cal. 


DYNAMOS 

For  Lighting  and  Plating 

12  llKlltS$30;  2011ehts$50; 

Mlights  $80;  70  lights  $95; 

100  lights  $135;  200  lights 

$250.    MOTORS. 
H  h.  p.  $20;  y,  h.  p.  $28; 

i  h.  p.  $40;  2  h.  p.  $60. 

A.  D.  NOTT  &  CO..  61  and  63  N. 

Ashland  Ave.,  Chicago.  111. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the    study     of 
electricity.     Subscribe  now. 
$3.00   per  year,  in  advance. 

Electrician  Pubiishing  Co., 

CHICAGO 


Suite  510  Marquette  Bldg., 


MARLO  BoT  BELL 

Is  tlie  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjustment. 

PROCTOR-RAYIVIOND 

MFG.  CO., 
Bu-Ffalo,    -    ■M-'V. 


The  Worcester  Polytecltnic  Institu'e, 

W^ORCFSTER.    MASS. 
T.  C.  MEXDSXHAL.!.,  President. 

Courses  of  study  in  Merhanical.  Civil  and  Elec- 
trical Bnyineering,  Chemistry  and  General  Science. 
New  and  extensive  laboratories  in  Engineering, 
Electricity.  Physics  and  Chemistry.  Special  facili- 
ties in  Steam  and  Hydraulics.  lOl-pase  Cata- 
lo^fue,  showing  positions  filled  by  graduates,  mailed 
free.    Address  J.  K.  MARSHAJLL,  Registrar. 


WOVEN  WIRE  BRUSHES.  ^'^'  ^'^^  ^^'^  ^m^'^ 

Alloy,  Brass  or  Bronze. 


Any  degree  of  flexibility. 
Oraphite  Lubrication 
if  reqiiired.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  liy 


Ohio  Electric  Specialty  Mfg.  Co.,  Troy,  0.,  U.S.  A. 


SEND  FOR1.IST  OF 
^s= ARTICLES  ON 


X-RAV 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN, 

ELECTRICIAN  PUBLISHING  COMPANY,  ..nSu'lV..%lo..   CHICAGO. 


IME\A/^     F>F3^^ESS 


i_ockie:    &    ViA.i-1-, 

I  1573  MICHIGAN  AVENUE,  CHICAGO. 


/?£P/il?fS-?T,L0UI5, 


BARGAINS  IN  DYNAMOS  AND  ENGINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  Sio,  goo,  1,075,  1,330,  1,610  and  2,500  lights  capacity;  Alternating  Current  Dynamos  of  750,  900,  1,300  and  2,000  lights 
capacity;  Arc  Dynamos,  20,  24,  30,  40.  50  and  60  lights,  both  1,200  and  2,000  c.  p.;  Engines,  50,  75.  85,  100,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.; 
Heaters,  150,  1,000  and  2,000  h.  p.;  Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can  state  that 
it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No,  22, 

CHICAGO  EDISON  COMPANY,  '^i^^^liS^^- 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
1o  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  oash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate  with  us. 

SWARTS    METAL     REFINING    CO., 

30  N.  Aesplaines  Street,  CHICAGO,  IL,Ii. 


Preserve  Your  Copies 


OP  THt 


Western  Electrician, 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

S^mteSlOMargaetteBalldinjc,       »       •       »       . 


CHICAeO. 


July  9,   1898 
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Victor  Turbine  Water  Wlieel 


Cylinder  or  Register  Gate   -Close   Regulation  and  High  Efficieney 
at  Full  and  Partial  Gate. 

The  attention  o(  ELECTRIC  COMPANIES  Is  called  to  this  TELRBRATKn  WATEH 
'WHI^IEIj  as  particularly  adapted  to  their  use,  on  account  of  its  remurkablr  uteady  motluu, 
blgh  Hpeed  and  great  efilclency  aud  larse  ca|>a<;lty  lor  its  diameter,  being  double 
the  power  of  most  wheels  ol  the  same  diameter.  It  is  used  by  a  number  of  tlie  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  equal,  prodfcing  thft 
highest  per  cent  of  uselul  effect  guaranteed. 

SE/\fD   FOR   CATALOGUE   AND    PARTICULARS, 

The  accompanying  engraving  represents  a  single  IWnch  Victor  Turbine  on  horizontal  shall  t* 
develop  96  H.  P.  under  38  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  shaft*. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIO. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOE  CIECULAK  AND  PKICEa. 

THE  lEClANCH'E  BATTERY  CO., 

in  to  117  East  ISIslSt.,  H.  Y. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago 


Loc4tions||or 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  Str  Paul 
Eallway  has  long  been  idenfiBed  with  practical 
measures  for  the  generalupbuildlng  of  its  territory 
and  the  promotion  of  its  commerce,  hence  jnanu- 
facturers  liave  an  assurance  that  they  wi;i  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  In 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
raw  material.marketsandsurround.ngs  will  ensure 
their  permanent  su<S;ess. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds 
tanbark,  flax  and  otlier  raw  raateriajs  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago.  Milwaukee  &  St.  Paul  Railway 
Company  owns  G,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan, Iowa.  Missouri.  Minnesota. 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  tlie  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
the  industrial  success  of  the  territory— a  people 
wlio  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  irdustries  liave 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  cential  position  of  the  States  traversed  by  the 
Chicago.  Milwaukee  &  St.  Paul  Kaiiway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward 
Confidential  Inquir  les  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reh- 
able.   Address. 

LUrS  JACKSON, 


And  STREET  CAR  TIES. 

AVho1c8aIe  ProducerB. 


WHITE  CEDAR  POLES 


Industrial  Commissioner,  C,  M.  &  St.  P. 


450  Old  Colony  Buildhig  Chicago, 


o,  III. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH., 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


WHITE  CEDAR  POLES 

^■■V  Posts  and  Ties.   Write  us  for  delivered  prices.  ^^^ 

Pittsburg  &  Lake  Superior  iron  Co.,  Escanaba,  Mich. 


buy  any  CCdar    poleS   until  you 

KIMONA/ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you. 

THE  VALENTINE-CLARK    CO.,  Chicago 


STREET  RAILWAY  MEIM 


-And    others    engaged    in 

electric  railway  work  will 
be  interested  in 

THE  MOTOR  ENGINEERS' AND  ELECTRICAL  WORKERS' HAND-ROOK. 

By  WM.  XINTERM. 

The  Jlotor  Engineers'  and  Electrical  Workers'  Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
Rreat  value  in  practical  work.  The,methods  of  testing  are  both  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential,  E.  M.  F.,  Voltage,  Drop  of  Potential,  Resistance  (Ohmic),  Conductivity.  Chapter 
U.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series. 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles,  Field  Windings, 
(Varieties), Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Jlachine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds,  Generators  in  Multiple,  Connections.  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple.  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII.— Measurements  and  Tests  of  Street  Railway  Motors-Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests,  Vollmeler  Method,  Description  of 
Voltmeter  and  Ammeter,  The  Wheatstone  Bridge,  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  Vlll.-^Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking.  Fuse,  Block,  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  iu  Detail.  Series,  Parallel,  Controller.  Reverse  Switch,  Rheostat,  Fuse  Bos,  Light- 
ning? Arrester,  Heaters.  Chapter  X.— Detlnitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  Brake).  Walker  System  (B3,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  and  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Jlelting  Point.  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges.  Number,  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity,  Proportions  of  Gear  Teeth  Notes.  Bill 
of  Material  for  Span  Wire  Construction  {Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  51. 00.    Heavy  boards,  50c.    Sent  on  receipt  of  price. 

EliECTBICJAN  FrBIilSHING  CO.,  510   aiARQUSTTE  BI^I>«.,  CHICA^^O. 


MAST  ARM^   ' 

^■^^^AUTOMCATIC       " 

CUT-OUxXRONb^fl 
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"^    jf  EASr    .OF'OPERATION^I 
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III       MASrAJfM.  •  ^ 


MANUFACTURER  ClNeiNMATI.O. 


Map  of  the   United   States. 

A  large  handsome  Map  of  the  United 
Slates,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C,  B. 
&  Q.  R.  R.,  Chicago.  111. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sys'^em  running  between  ChlcaRO, 
aiilwaukee,  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making;  a  journey  to  a>^v  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


On  receipt  oL 


to  CENTS 

•  .  We  will  send  you  a 


Mm  Electrician 
looiillit  Scleliile 

FOR   1898. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  MarauetlP  Bldg.,  CHIC4G0 


REPAIR  SHOPS. 


Commutators  Made  and  Refilled. 

Armature  Winding  for  any 

System. 


Chicago  ArmatureCo., 

14-16  N.  CANAL  ST.,  CHICAGO. 


WESTERN   ELECTRICIAN 


Tilly  9, 


Western  Telephone 
Construction  Co.^ 


Makers  of  First-Class  Telephone 
Apparatus    of   all    Descriptions. 


WESTERN 
TELEPHONES 
SPEAK  FOR 
THEMSELVES. 

The  recent  decision  in 
San  Francisco,  uphold- 
ing the  validity  of  the 
Firman  Patent  for  Mul- 
tiple Jack  Switchboards, 
has  no  bearing  on  the 
Western  Multiple  Sys- 
tem. In  fact,  it  leaves 
the  Western  System 
about  the  only  non-in- 
fringing system  for  large 
exchanges  in  existence. 


MORAL:  -  DON'T  RUSH  INTO  TROUBLE; 
BUY  WESTERN  APPARATUS. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

S50-354  IS.  CliUVTOX  (STREET,  CHICAGO. 


THE  "ECLIPSE"  CUT-OUT 

FOR   TELEPHONES. 

A  sure   cure  for  burn  outs;  levers  45^  inches  long;  all  parts  nickel 

plated  and  connections  soldered;  simple  in  construction, 

cannot  get  but  of  order;  no  chance  for  a  mistake, 

and  will  last  always.   Mounted  on  Walnut 

or  Oak  oil  finished  base. 

Made  as  follows:  Price 

Style  "A"  for  Bridge  Phones,  Ground  Line,  -  $0.50 
Style  "B"  for  Bridge  Phones,  Metallic  Circuit  Line,  I  .OO 
Style  "C"  for  Series  Phones,  Center  of  Line,  ■  I  .OO 
Style  "D"  for  Series  Phones,  End  of  Line,  -      -       .60 

Samples  of  either  style  sent  prepaid  on  receipt  of  price  by 

\/\f.     S.     TOBIE, 

If  not  Satisfactory,  money  refunded.  A.\J^\J&TA.,     1^^. 

FOE  SALE  BY 

Western  Telephone  Construction  Co.,  chicaeo,  111., 

and  The  Standard  Telephone  &  Electric  Co.,  jjadison,  wu. 


OUR  COMMON  B ITTBRF 


FEATURES: 

All  batteries  calUne  and  talkinp;,  located  at  central. 

No  magneto  generators :  remoTing  the  receiver  from 
hook  calls  the  exchange. 

One  to  twenty  stations  on  a  circuit. 

Long-distance  transmitter  and  new  Bell  double-pole 
receiver,  short  handle. 

We  furnish  Instruments  and  switchboard  complete 
at  one-tlilrd  less  cost  of  the  old  magneto  systems 
with  induction  colls. 

Our  transmitters  were  designed  specially  for  the  U. 
S.  navy  to  use  in  their  divers'  helmets.  Posi- 
tively no  packing,  as  the  same  might  prove  fatal 
to  a  diver. 


COMMON  BATTERY  SET,  SVLE  A. 


97  OLIVER  STREET,  BOSTON,  MASS. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing  the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in- 
jured by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as   containing  features  that  place  it  far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


NO.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sotiDds  and  durable 
qualities  Is  unequaled.      ^| 

The  Largest  rianu- 
facturers  of  Tele° 
phones  and  Switch^ 
boards  In  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

WC  PIIADilMTCC  Workmanship,  material  and  efficienc 
YrC  UUAnAni  EC  of  our  apparatus  to  be  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  expense,  any  action  al 
law  which  may  be  brought  against  ouK  patrons  on  alleged  In 
fringement  of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Teleplione  Co.. 

171-173  S.  CANAL  ST.,  CHICAGO. 


ELECTRICITY  AND  MAGNETISM. 

Aseries  of  Ihirly-four  lessons  covering  the  Science  of  Electricity  from  its  Fundamental  Principles  to  Its  Everyday  Practical  Application.    Comprises  325  pages,  over  300  diagramsand  liluslraiions.  Price  $2.   By 

PROF.  D.  C.  JACKSON.  University  of  Wisconsin.  |         PROF.   WM.    A.    ANTHONY,   of  New   York.  I     PROF.  A.  C.  PERRINE.  Leland  Stanford  University.  Cal. 

PROF.  H.  S.  CARHART,  University  of  Michigau.  PROF.  BROWN  AYRES,  Tulaue  University.  j     PliOF.    GEO.    D.    SHEPARDSON,    University   of    Minn.. 

PROF.  B.  F.  THOMAS,  University  of  Ohio.   A  Comprehensive  Treatise  in  Simple  Langnaee,  free  from  Algebraic  Equations  and  £asily  Understood.    And  others. 

12.  Everyday  measurements  of  electric  power.  Con- 
densers and  the  measurement  of  their  capacity. 

Electrolytic   deposition   of   metals. 

The  electric  telegraph. 

Multiple  telegraphy. 

The  telephone. 

The  construction  of  telegraph  and  telephone  lines 
and  instruments. 

Testing  lines  for  Insulation  and  conductivity  and  the 
location  of  leaks  and  breaks. 

Principles     of     continuous     current     dynamos     and 

motors. 

Principles  of  continuous  current  dynamos  and 
motors,  their  construction,  care  and  attendance. 

Arc  lighting  and  arc  light  machinery.  , 

Incandescent  lighting  and  power  transmission,  two. 
three  and  five  wire  systems  of  distribution  for 
electric  lights  and  motors. 

SENT  POSTAGE  PREPAID  TO  ANY  ADDRESS  IN  THE  WORLD  ON  RECEIPT  OF  PRICE,  32.00. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDG.,  CHICAGO. 


1.  The  nature  and  properties  of  electricity. 

2.  Machines   for  generating  electricity   by   friction   and 

by  electric  induction. 

3.  Electric  batteries  or  appliances  for  generating   elec- 

tricity by  chemical  action, 

4.  Electric  batteries  or  appliances  for  generating  elec- 

tricity by  chemical  action  (concluded). 

5.  The  magnetic   effects  of  electric  currents,   magnetic 

fields. 

6.  The  magnetic  effects  of  electric  currents,  and  magnetic 

circuits. 

7.  Ohm's  law  of  the  flow  of  electricity. 

8.  Heating  effects  of  electric  currents.    Miscellaneous  ef- 

fects of  electric  currents. 

9.  Galvanometers  and  voliameters. 

II).    Measurement  of  electrical  resistance. 
11.    Everyday  measurements  of  electric  currents  and  pres- 
sures. 


13. 
14. 
15. 
16. 
17. 

18. 

19. 

20. 

21. 

22. 


23. 


29. 


Construction  of  electric  light  and  power  circuits  and 

their  testing. 
Testing   electric   light   circuits,    and    the   distribution 

and  measurement  of  light. 
Electromagnetic  induction. 
Alternating  currents. 
Alternating    currents    and    alternating    current    ma? 

chinery  (con-eluded). 

Miscellaneous  applications  of  electric  motors. 
Electric  railways. 
Methods  of  handling  and  controlling  railway  motors 

and  generators. 
Model  electric  plants. 
Underwriters'   rules,  etc. 
Electric  welding,  forging,  etc.;  electricity  applied  to 

the  kitchen. 
Electro-therapeutics. 
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WESTERN   ELECTRICIAN; 


Hold   Up!!  \A/ait  A   Minute!! 


HO\A/  Dl 


YOUR  BOIUERS  ARE!! 


YOU  CAN  DO  so  much  towards  those  diviiiends  by  having  CLEAN  BOILERS.     Save  your  COAL— Coal  costs  MONEY. 

There  is  one  company  HONEST  and  ONE  WAY  ONLY  to  accomplish  this  work.  Seiid  a  sample  of  WATER  FOR  ANALYSIS. 
The  analysis  and  diagnosis — copies  and  letter — mailed  free,  the  order  being  optional,  and  if  shipment  or  preparation  is  made,  results  are 
assured,  as  our  goods  and  house  are  absolutely  reliable. 

DEARBORN  PREPARATIONS-RESULTS-INVESTICATE. 


WATER    CHEMISTS. 


OIL    CHEMISTS. 


GENERAL    CHEMISTS. 


DEARBORN  DRUG  $(  CHEMICAL  WORKS, 


MANUFACTURING  AND  ANALYTICAL  CHEMISTS. 

OFFICES: 

29,  30,  31,  .32  and  33  RlALTO  BUILDING. 

Telephone  No.  3935  Main. 


WM.  H.  EDGAR,  President. 

ANALYZERS  OF  EVERVTHINQ. 

CHICAGO,  ILL. 


MAKERS  OF  BOILER  COMPOUNDS. 

WORKS;"  ■         .      T'  ■.■.,.  ' 

2325-2/-29  La  'Salle  Street. 

'    Telephone  No.  1130  Soulli. 


Telephone  Cable 
Distributing  Board. 

Provides  Screw  Contacts  for  Copper 
Wires  and  for  Iron  Wires. 


Contacts  for  special  Maxstadt  Fuses,  (iround 
Strips  and  LiglUuing  Arresters.  Mounted  on 
Hard  Rubber  and  backed  by  Oak.  niatelied  and 
braced.  Made  for  any  number  of  wires.  For 
cable  terminals  at  poles  or  In  central  stations 
Convenient  for  liDemen.  ^^  ill  lit  In  your  own 
cable  boxes.  Sure  contacts  and  no  crosses. 
Write  for  prices.     MADE  BY 

F.  BISSELL  &  CO., 

116  St.  Clair  St.,      -      Toledo,  Ohio. 


Independent  Telephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.    ADAMS   ST., 


Chicago. 


Souttiern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  rio. 


Central  Energy  Telephone  System 

All  parls  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 


TRANSMITTER 


Sealed  to  prevent  opening  by  inexperienced  persons. 


RECEIVERS 


Enequalled  in   Power, 

Practically   Indestructible, 


The  only  make  perfectly  reliable  for  central  energy  system. 


OUR  REGULAR  EXCHANGE  EQUIPMENT  % 


Complete,    Durable, 
Reliable. 


Tiie  only  manufacturers  selliQg  a  complete  line  of  Public  ExcUange,  Toll  Line,  Police,  Fire 
Alarm,  Street  Railway,  Ceutral  Station  and  lotercomiuunlcating  Pclvate  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG. 


78-83  W.  Jackson  Blvd.,  Chicago,  U.  S.  A, 


KLEIN'S  CLIMBERS 

Connectors'H,  Llneuien'ti 
and  Construction  TooIh 
CataloKue  Free...  ;3!~.Send  for  one 
MATHIAS  KLEIN  &  SON.     ' 

87.89  W.  Van  Buren  St..  .  Chicago,  Ills. 


ILLINOIS 


CENTRAL 


Buna  Tno  Solid  Vestibiiled  Trains  Dally 


DIAMOND  Ol 
AYLIGHT  Ol 


IIAMOND  nPEGIAL 

Iaylight  upecial 


TRAIN 


between  Chicsgo  and  St.  Loois. 

Free  ReclininR  Ctiair  Care.  Parlor-Caf6  Cars,  Pall- 
man  Buffet  Oifen  and  Compartment  Sleeping  Cars. 
See  that  your  ticket  between  ChlcsRO  and  St.  Loula 
Reads  via  lllinoiBCentrai  Railroad. 

It  can  be  obtained  oi  your  local  ticket  agent. 
A.  H.  HANSON.  G.  P.  A..  III.  Cent.  R.  R.,  Chicago,  111. 


Interior  Thermostatic  Electric  Cables. 


We  own  the  following  Letters  Patent 
Issued  by  tlie  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546,262 
No.  565.053 
N0.56s.17S 
No.  565-f88 
No.  565,217 
No.  565>4io 
No.  594.034 
No.  594.247 
No.  594,281 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR.^ 
DIVISIONAL  INSULATION.^^A' 


INSULATION   BETWEEN 
CONDUCTORS. 


;OPPER  CONDUCTOR 
TINNED. 


COPPER  CONDUCTOR. 


.COPPER  CONDUCTOR. 
PARTLY  TINNED. 


THE  MONT/iUK  MULT/PH/ISE  C/IBLE . 

INSULATION   BETWEEN  CONDUCTORS., 

ADOPTED  BY  THE  QAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 

^:^i:^i^^Tn^!::^..,.  \  montauk  multiphase  cable  CO., 


100     BROA^^A/^iBk'V, 


TELEPHONE,    403      CORTLANDT. 


IME:>A^     Y^RkC. 
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Remember  the  Main 

Points  of  Superiority 

IN    ALL   THE 

CRESCENT  TELEPHONES 


{LoDg  Distance) 


All    types    of   Telephones    at    Moderate    Prices. 

ETerything  Guaranteed. 

PennsylYania  Electric  Company, 

Correspondence  Solicited.  Marietta,  Penna. 


REMEMBER   THE  NAME. 


.RK 


STANDS  FOR  THE 


-l_m^ 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of  the 
BEST    THINGS    manufactured   or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are  the 
■Mow  S-fc^rtd^rd    ^ry   ^^'fc'fc^ri^s. 

Bkrres-fcer    and    Cu-t-Ou-fc    Swi-fc^K. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 


MADISON,    WIS. 


''.'•'•'■'.''   i     i     ••    i     i     i     i     i     i     '    '     i    i     t    i     '    '     '1   '     '    '1   ! 


it 


is 
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BULLOCK  MOTORS! 


p- 

ii  II  ii  1  rvr 


lUI-l-OCK     EI_EC-rF9IC     IVIF-CS.     C^.,     ^1 IMCI IM IM  A.-TI,     O. 
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BULLOCK  GENERATORS! 

THE      BI-ll_l_OC»<     ei-EC-riRIC     IVIF-O.     do..     CSIIM^IIMIM  ATI,     <3. 
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WESTERN    ELECTRICIAN 


VIEIV  OF  JOINTS. 


CROSS     ARMS 

CREOSOTED    WILL    LAST   FOR   MANY 

YEARS. 
IT  PAYS  TO  USE  THEM. 

GET  OUR   PRICES. 

TME  IVIICI-IIO^VN  l»IF) 

A.  National  Rider  never  changes 


CREOSOTED    Wood    Conduits 

FOR    TELEPHONE,    TELEGRAPH    AND    ELECTRIC    LIGHT    COMPANIES. 

There    are    ftdvantaees   in   UMine;   CBEOHOTRD    ^VOOD  COKDnTK  „     .      - 

not  obtained  in  utflns  any  other  kiod;  les  will  not  he  Mcratched    by 

Iieing  drawn  through  them;  no  <>oncrete  foandation,  Hldett  or  top 
required ;  wires  in  creosoted  wood  conduitN  are  moMt  easily 
reached  heiweeu  manholes!  Habwayn  conutruetcd  with  ereo^oted 
wood  conduits  in  less  time  than  by  any  other.  In  paries  and  on  boule- 
vards thoy  are  the  best  becanse  vegetable  growth  is  prevented,  keep- 
ing roots  away  from  cables. 

E:  CO.,  Bay  Oi-fcx>  IVIioHisari,  \J.  S.  A.. 

his  monnt— National  Cycle  Mfg.  Co.,  Bay  City,  Mich. 


Get  onr  Xew  Catalogne. 


KEYSTONE  TELEPHONE  CO.,  lelephonelS  Supplies, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT,  Western  Agent,  Des  Moines,  Iowa. 


PT-«THISe  HAS  BEEN  MAKING 

FTelephones 

?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  FULLY  GUARANTEED. 
,  ■   CIRCULARS    FURNISHED.  ■ 

YiadvctEiectricC" 

BALTIMORE.MD.  U.S.A. 


"St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Fxcbanees,    Private    Line 
and  Toll  Urn  Service.    Auto- 
matic "Warfihouse  Systems,  Ex- 
u    --.I-  ^   w       .  .  press  Switchboards.    Altlnstru- 

Northwest  Engineering  Company,  St.  Paul,   Minn, 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins, 


SIXTH  EDITION. 


63  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publislting  Co.,  eiOMa^quette^Buiiding, 


NEW  KOKOIO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 1896. 

FINESTTALKER 
ON  EARTH. 

Eapecfally  for  Exchange 
an'l  Long-Diatance  Service. 

We  maoufacture  Swltch- 
bcarda,  all  styles  of  Tele- 
phones and  everything  to 
equip  an  eicbanpe. 

Send  for  Illustrated  Cata- 
logne. 

K0K0MOTELEPH0NE& 
ELECTRIC  MFG.  CO., 

Kokomo.  lnd.,U.S.  A 


"KIP." 


KARSLINE,  INLINE  AND  PLAYTONE.  Three 
new  things  needed  by  every  Electrician,  every  Fixture  House 
and  every  Central  Station.    Send  for  full  particulars,  to  the 

FACIVIO  ISI.ECTRIC  CU., 
ISO  stain  Street,  Va.  Crosse,  'Wte. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


UP  TO  DATE. 

A  Generator  for  Telephone  Ex- 
changes that  is  operated  by  Bat- 
teries, or  any  source  of  electric 
current.     For  particulars  address 

THE  W.F.WARNER  CO., 

amarciE,  isd. 


Farr 
Telephones 

Are  30  simple   that   even 
children  can  use  them. 


It  will  pay  you 

To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 

Hints  lo  telephooe  men;  how  to  buUd 
telepbcne  lines;  diagrams  and  direc- 
tlOLs for connectiug telephones;  how 
to  overcome  telephone  troubles;  dia- 
grams for  connecting  Intercommuni- 
cating systems;  weight  and  resist- 
ance of  line  wires;  estimates  for 
building  exchanges;  induction  of 
various  wires;  about  telephone  pat- 
ents. Other  valuable  pointers.  Illus- 
trations of  different  methods  of  con- 
necting lines.  Over200  illustrations  of 
everything  needed  in  telephone  work. 
This  valuable  catalogue  «ent  (ree  on 
request.  We  make  everything  you 
need. 


E"  Jt  ^2^2  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAQO. 


HIGH  GRADE  UCNDVA     PHIT  HIGH  GRADE 

NON-INFRINCINC  nCH  ll  I    H.  Lf  U  M  ,  NON-INFRINCINC 

SWITCHBOARDS,  No.  43  Laclede  Bldg.,  TPLEPHONES 

Telephone  Apparatus.  TEUEPMONES, 

(Sterling  Electric  Co.)  ST.  LOUIS,  MO.  Line  Supplies. 

Everything  to  fully  equip  a  model  and  up-to-date  telephone  exchange . 

white:  fob  PRIKTED  IUATTEB.  CORBESPOlVDEalCE  SOLICITED. 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  EleCtHcal  Dictionary.  tion?iS'"he^sci*^ence.^  l^new^work.^  in- 
dispensable to  the  electrician,  student  and  professor-  Over  11,000  words  and  about  15.00') 
definitions.  By  Edwin. I.  Houston,  A.M.,  Ph.D.  (Princeton).  1  volume,  32mo,  cloth,  $2.50; 
leather,  $3.00. 


Xi^^^i.^i^it.^-^  ■RTT.-.J*  'C^n..*         Profusely  illustrated.    A  hand-book  for  busy  people.    By 
JileCtnCuy  iViaaC  IiaSy,        Edmn  J.  Bouston,A.  M.,  Ph.  D.,  and  Arthur  E.  Kenne 
Sc.  D.    1  volume,  13mo,  cloth,  $1.50. 

JJynamO-lileCtriC  iVlaCninery.  sixth  edition,  revised  and  enlarged.  Profusel) 
illustrated  with  new  engravings.  19  folding  plates.  2  volumes.  8vo.  cloth,  gilt.  $6. 00. 
The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition 
and  this  is  now  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electrotechnics.  Students  and  professors  highly  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric   Currents   and  Alternate  Current   Motors. 

ay  SitvaJius  P.  Thompson,  D.  Sc,  B.  A.,  F.  K.  S.     1  volume,  8vo.  cloth,  gilt,  $3.50. 
The  most  Important  work  on  the  subject     A  companion  book  to  "Dynamo-Electric  Ma- 
chinery.''    One  of  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  \^^\^^^   ^\7^>^4A  T7^»«r         By  Edwin  J.  Souston,  Ph.  D..  and  A.  E.  Kennelly.  Sc.  D. 
/YJgeOra  IVXaCie  easy*  This  Uttle  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, 16mo,  cloth,  75  cents.  ""    ' 

The  Interpretation  of  Mathematical  Formulae.     iS.  otlS/iSL": 

nelly,  Sc.  D.     1  volume,  l2mo.,  cloth,  $1  ac. 
A  most  valuable  aid  to  students  and  electrical  workers. 

AT2  /^  «f  X<\^^*.4^i^i*^-,r         Now  approaching  its  65th  thousand.    By  William  H.  Meadow- 
D  l^  01  EJeCinCliy.       cTo/t.    lvolume,12mo,cloth,  go  cents.    Fully  illustrated.  ■ 

This  excellent  primary  book  has  taken  the  first  place  in  elementary  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 
C-U^f**.^'    A    "R  r*  rtf  "Cf^/-+«;/-i+Tr         ^y  WHUam  H.  Meadowcroft.    1  volume,  12mo, 

scholars  A  r>  L.  oi  rLiectnaty.     mustrated,  cioth,  50  cents. 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  lor  school  use. 

nr*!,      "V"  'D'ttr.  or  Photoeraphy  of  the  Invisible  and  its  Value  In  Surgery.    By  William  J. 
1  ne  .A.  Ivay^  Morton..,  M.  D.    Written  in  collaboration  with  Edwin  W.  Hammer,    1  volume, 
l:;roo,  cloth  and  silver,  75  cents;  paper,  50  cents. 

The  work  explains  in  clear  and  simple  stvle  how  these  extraordinary  pictures  are  taken 
through  solids.    Full  description  is  given  of  tbe  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 
nrf         A    TD  /^  -f  i.t--  V  ID*,,         Bv  William  H.  Meadowcroft.    1  volume,  12mo,  cloth 

1  he  A  rJ  C  ot  the  A  Kay.     and  gold,  7s  cents. 

The  tirst  primary  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  tbe  lay^ien 
who  know  nothing  of  scientific^erms.  He  has  written  thi';  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Profi  Rontgen.  Tbe  public  would  dp 
well  to  secure  both  these  Important  works. 

Sent  Prepaid  on  Receipt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 
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THE 

NEW 

AriERICAIN 

TURBINE 

SEND  FOR 

CATALOGUE 


^  Dayton  Qlobe  Iron  Works  CMayton.  0^ 


^'  L 
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Shaftiing. 

Gearing, 
Pulleys. 

PiLLOWBLOCKSi 

Governors, 
Etc. 


^^^^^^^ 
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DIRECT  COUPLED  UNITS  FOR  ARC  LIGHTING. 

Engines  Xlspeeially  Designed  for  This  Service.    Dynamos  JEspecially 
Designed  for  Tliese  Engines. 

CENTRAL  VALVE  ENGINES. 

Compound  or  Triple  Expansion.    Condensing  or  Xon- Condensing. 

GIVE     IVI^^XIIVIUIIS/I     E^^IMOIVIY. 

Over  215.00O  M.  P.  in  Use  and  on  Order.    ljOTre«it  Cost  Per  K.  W.  Hnnr.    Highest  Efficiency.    Combined 
Sets  Occupy  Smallest  Possible  Floor  Space. 

k:  ivi 


iini„'|iiii|i^nil  jji 

^n 

^^m 

■n 

1^9^ 

^Kr3fe| 

IVI.   O.    BLJI 

±IT&  VSTes-t  rvake    Street, 


OHIOA.GO. 


METALLIC 


WEATHERBOARD 

SIDING, 


for  Factories,  "Warehouses,  Wharves, 

Stations,  Klevators,  Houses  and 
Barns.    Write  for  Special  Circular. 


Cincinnati  Corrugating  Co. 


533.     PIQUA. 


I.  OHIO.  i 


DIXON'S  BELT  DRESSING 

AND   LEATHER   PRESERVATIVE. 

Is  guaranteed  to  prevent  Slipping  and  to  preserve  ths  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS    DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


EG.TRADE  MARKS    JhE  RHOSPHOR  BRONZE  SMELTING CO-QMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

]      "ELEPHANT BRAND  PHOSPHOR-BRONZE" 

1NG0TS,CAST1NGS,WIRE,R0DS,SHEETS,etc. 

l^L^3i,nf  ^— DELTA   METAL 

y^\\     -        CASTINGS,  STAMPINGS  AND  FORCINGS 
-|£LTrt\         ORIGINAL  AND  SoueMakers  IN  THE  U.S. 


THE  PELTQN  WATER  WHEEL 

Is  known  the  world  over  as  affording  the  most  simple,  reliable 
and  economical  powerforall  purposes. 

9,000  WHEELS  NOW  RUNNING  ^ 
ELECTRIC  POWER  TRANSMISSION. 


Filling  every  condition  ol  service  In  a  most  effi- 
cient and  satisfactory  way. 

Pelton  "Wheels  are  especially  adapted  to 

___  _ this  purpose  and  are  operating  the  malor- 

ityof'Stationsof  this  character  in  all  parts  of  the  world.    Highest  efficiency  and  best  regulation 
guaranteed.    Catalogues  furnislied  on  apphcation.    Address 

PELTQN  WATER  WHEEL  CO., 

143  '.iberty  Street,  or  121-123  Main  Street, 

NEW  YORK,  N.  Y.,  U.  S.  A.  SAN  FRANCISCO,  CAL.,  U.  S.  A. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

EspecioUv  adaptetl  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
Th£  Largest  Poifer  ever  obtained  from  a  wheel  of  the  same  rliantetcr.    The  highest  sjyeed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiairy  ei'er  realized   icfien 
rmining  from  half  to  full  gate.     We  guarantee  also :  A  rmiTier  of  the  greatest  pos- 
sible strength.     A  gate  unequaled  in  quickness  and  ea^e  of  opening  and  cloning. 
Tests  slioiD  over'Sl  per  cent,  average  efficiency  with  half  to  fill  n-aler. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


ARMINGTON&  SIMS  ENGINES 

Onexcelle  d  in  Design,  Workmanship,  Efficiency,  Regulation. 
Doable  ported.  Self- Adjusting  Cylindrical  Talves. 
Absolutely  Tight.    Perfect  Steam  Distribution. 
Rites  Inertia  Governor.    Simple.    Poiverful.    EffectiTC. 
Engines  85  to  3,000  H.P.  Capacity,  to  meet  the  requirements 
of  any  service. 

WE  INVITE  CORRESPONDENCE  WITH  ALL  INTERESTED  IN  THE 
ECONOMICAL  DEVELOPMENT   OF   POWER. 

ARMINGTON  &  SIMS  COMPANY, 

(Successors  to  Armington  &  Sims  Engine  Co.) 


1898 


WBITE  FOR  A  CATALOGUE. 

, BOSTON ,  F.  B.  Armington,  70  Kilby  SI. 
NEW  YORK  .  W.  F.  Harlng.  1 1 06  Washington  Life  BIdg. 
PHILADELPHIA.  F.  E.Bailey  &  Go..  913  Betz  BIdg. 
BALTIMORE,  MD.,  Morton,  Reed  &  Co. 


Providence,  R.  J. 


July  9,   i8g8 


WESTERN    ELECTRIQAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 


ERIE,  PA. 


iH-H^-^-^^•^-•^+•!-«-^••^«••^••^^•«•^••H-I••H-H-^w■«^-^•+^«•^H-•K^Hw^•^-^+| 

Why    Do   You   Want   a  | 
Bicycle?  I 

For  enjoyment,  don't  jou?     Not  to  tinker  with  it  after  T 

each  ride  and  spend   hours  cleaning    and    adjusting   a  4» 

dirty,  stretching  chain.  i 


Bevel  -  Gear  QIQC 
Chainiess  Bicycles  iMZu 

Entail  no  work  or  worry  upon  the  rider.  A  cloth  to 
wipe  the  polished  frame  is  all  that  is  required  to  keep 
them  in   perfect  order. 

Columbia  Chain  Wheels, $75 

Hartford  Bicycles, •      .     .     50 

Vedette  Bicycles, $40  and  35 

Machines  and  Prices  Guaranteed. 


I 


POPE  MFG.  CO.,  Hartford,  Conn. 


THE  FIFTH  EDITION  JUST   OUT. 


( IMUinii  nf  .%.nnn  cn])ii-'s.  I 


Erftl^rg^d. 


59  ^-v  ised. 


%J  r>'*o-€i&±&. 


THE  LINK-BELT  MACHINERY  CO.. 


Engineers,'      Founders,        Machinists, 
CHICAdiO,  V.  H.  A. 

Modern  Power  Transmission  Machinery. 
Rope  Drives,  Heavy  Pulleys.  Gears  and  Fly  Wheels. 
Approved  Friction  Clutches,  Etc., 

Modern    Methods    of    Handling    Coal    in    Power   Plants    and    Large  Electric 
Stations. 

DeslpDs  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  PHILADELPHIA  AND  NEW  YORK. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

BIO  Marquette   BIdg..  CHICAGO. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
P.^SSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


"Standard  Wiring '  for  Electric  Light  and  Power. 

By  H    C.  CUSHINQ    Jr.,  Hember  A.  I.  R.  E. 

Electrical  Inspector  Fire  UndfTwi  iters'  Tariff  Association  of  New  York. 

ADOPTElt  BY  THE  FIBE:  rADERAVRlTEBS  OF  THE  1JMTED  STATES. 

Jt  contains  every  table,  formula  and  iuIp  for  all  systems  of  outside  and  inside  wiring,  together 
with  thirty  illustrations  of  the  newesE  and  safest  nietliods  for  the  Insiallatlon  of  Pole  Lines,  Uyna- 
mos.  Motors,  Switchboards,  Transformers,  etc.,  etc..  as  required  by  the  Insurance  inspector. 
RUSSEAIV  LEATHER  COVER,  POCKET  SIZE,   Sl.OO. 

■Srnl  iiOBipaiil  to  any  (utdreKif  ujion  Vrceipt  of  price  by 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  Bldg.,  Chicago. 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
equipment,  Artistic  Purnishinf ,  Decoration  and  Efficient  Service. 

To  Detroit,  macKiiiaG,  Geopo  Bag,  PetosKeg,  GDlcago 

No  other  Uue  offers  a  panomnia  of  460  miles  of  equal  variety  and  interest. 
FouB  Trips  per  Week  Between 

Toledo,  Detroit  and  Mackinac 


PETOSKEV,      THE  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Macliinac 
and  Keturn.  including  Meals  and  tierths. 
Approximate  Cost  from  Cleveland,  $17; 
from  Toledo,  $14;  from  Detroit,  $13,50. 

EVERY  DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2C.  for  Illustrated  Pamphlet.     Address 
A.  A.  8CHANTZ,  «.  w.  a.,  DETROIT.  MICH- 


Day  and  Night  Service  Between 

DETROIT  AND  CIEVEIAND 

Fare,  $1.50  ^^^^  Direction. 
Berths,  7sc..  $i.     Stateroom,  $1.75. 

Connectionsare  made  at  Cleveland  with 
Earliest  Trains  for  all  poinis  East.  South 
and  Southwest,  and  at  Detroit  for  all 
points  North  and  Northwest, 
Sunday  TrlpsJune,  July,  Aug.,Sept.  Oct.  Only 
IGHT  BETWEEN 

BAY  AND  TOLEDO. 


ELECTRICITY  FOR  EN6INEERS 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
■     5  10  Marquette  Building,  -  -  CHICAOO. 


Ttie  Westinghouse  Macliine  Company,  *""•«"««- 
Westinghouse,  Church,  Kerr  &  Company,  b.. 


ineers. 


■.l..I..;..;.,l..I..I..I..l..I„;,  ;nM..i,  M  ]„;.,;..i..i..i..i.^-i..i..;..i..i..l..l..!..i..i..;..i..;..;..i..i..!..!,.;..i.,.i..;..:..i..H"t"!"l":":"M  Ulll  1"! '!"I"1"I-| 

•  Ten  years  ago  the  Westinghouse  Compound   Engine  made  the  -world's  record  for     j- 

P     economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     It 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 

•■I"t"M  1.  M"1"I"!"I' 1"I"I"1"I'M  l..inM..i..;.,i..i.^.4~}-H-^..I,.;..i.,i„;..!.,;..;..i..;,.i..;..;„;„i„;„i„i„;„i,.;„;.,;,,t  MM  M.  M"1"I"H' 
SHOPS  AT  PITTSBURdi  AITO  CHICAOO. 

ew  York,  26  Cortlandt  St.     Pittsburg.  Westinghouse  Bldg.    Boston,  53  State  St.    Chicago,   171   La 
Salle  St,    Detroit,  Union  Trust  Bldg.    Philadelphia,  JVI.  R.  Muckle,  Jr.,  &  Co.,  Drexel  Bldg. 


COMPOUND  ENGINE. 
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^^There  is  no  darkness  but  ignorance^^ 


of 


Westinghouse  Motors 


the   Standard    for 


Alternating  and 

Direct  Catrent 

Work. 


Westinghouse 


Tesla  Polyphase 
Induction  Motor  Type  ''C/ 


Direct  Current  Multipolar 

Motor, 


Direct  Current 

Dust-Proof  Motor, 


Electric 


The 
Only  Motors 
Supplying  Niagara  Power  in  Buffalo 
Aretiie  Tesla  Type  "C" 


Direct  Current 
Dust-Proof  Motors 

the  same  General  Desigfn  as  the 

Westingfiouse   Multipolar   Motors 

that  are 

Universally  Adopted 


New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Cincinnati,  Philadelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacoma.    Denver,  Mountain  Electric  Co. 

For  Canada,  Aheam  &  Soper,  Ottawa,        For  Mexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    Westinghouse  Electric  Co.  Ltd.,  32  Victoria  St.,  London.  ^^^ 
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WESTERN   ELI 


To  the  Right 


Half  Turn 


AND  THE  QLOBE  IS 
LOWERED  GENTLY 
AND   UNBROKEN 

A  single  upward  move= 
ment  and  globe  and  holder 
are  securely  locked. 


3 


0,000 


General  Electric 

ARC   LAHPS 

in  service  are  fitted  with 
this 

SinPLE 
QLOBE  LOWERING 
DEVICE. 

It  is  a  distinguishing 
feature  of  all 

G.  E.  ARC  LAnP5 
and  is  found  in  no  others. 


GENERAL  ELECTRIC  COflPANY. 


Boston,  Mass. 
New  York.  N    V. 
Syracuse.  N.  Y. 
Buffalo,  N.  V. 
Philadelphia,  Pa. 


Baltimore,  Md. 
Ptiisbure,  Pa. 
Atlanta.  Ga. 
New  Orleans,  La. 


Cinciooati,  Ohio. 
Columbus,  Ohio. 
Nashville,  Tenn. 
Chicago,  111. 


Detroit.  Mich. 
St.  Louis,  Mo. 
Dallas.  Texas. 
Helena,  Mont. 


Minneapolis,  Minn. 
Denver,  Colo. 
San  Francisco,  Cal. 
Portland.  Ore. 


For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept.,  Schenectady,  N;  Y     and  44  Broad  Street.  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I,    CONTEMTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Non-Conductors  and  Insulators;  Electro -Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 

Seres.— CHAPTER  II:  Dynamos;  Magnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
HAPTEB  III:  Armatures,  Construction  of,  Different  Kinds  of  ;-Commutators,  How  Made  and  Con- 
nected: Heating  of  Armatures;  Eddy  Currents.— CHAPl'ER  IV:  The  Current;  How  Produced; 
Induction;  Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTERV:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Tliree  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.—CHAPTER  VII:  Commutators 
and  Bruslies;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing,— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils,— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Admstment  of  Dial; 
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I  Iron  Roof 

I  ^     For  Sale, 

^  Widtli  0/  building.  155  feet  out  to  out, 

^  dirided  into  a  center  span  f-G  feet  Tiilli  a 

■^  TviDg  on  each  side  43  feet  6  Inches;  total 

^  length  of  the  hulldme  350  feet-    This 

^  buildbjg  is  designed  with  brick  sides  and 

^  pahle  walls,  with  iron  roof  trusses  and 

■^  Iron  supporting  columns;  originally  built 

^  for  an  iron  fo'indry,  but  owing  to  the 

<$>  failure  of  vhe  purchaser  is  now  offered 

^  for  sale  at  a  bargain.     Is  admirably 

%  adapted  for  a  foundry  for  light  or  heavy 

^  castings,  machine  shop,  car  barn,  or  for 

^  any  other  general  manufacturing  pur- 

^  poses.    "We  guarantee  the  iron  work  as 

X  good  as  new,  building  never  having  been 

^  used.    Apply  to 

I  The  Berlin  Iron  Bridge  Co.,  I 

$  EAST  BERLIN.  CONN.                $ 


iGEHUINE  RAWHIDE 


WPVEN; LEATHER  UNK  BEmNe7=.^'^^p;B£LT  CEMENT. 
~  '  T'^^ffijordrcujars- 


Q^ELTINGr.  St.  tonis.  Mo..  V.  JS.  A.  "^ 

Bl;Ai."CH£S:  Ki  Siunmer  St.,  Boston;  ll3Liberty  St.,  Sew  York;  129  X.  3d  St..  Philadelphia. 


OF 


I60° 
HCATOOES 


mh  DELAWARE  HARD  FIBRE  UU., 

^^-^s«5it^  WILMINGTON,  DEL. 

SEXS  FOH  CATALOGUE  AXI>  SAUPJUES. 

Sheets,   Rods,   Tubes    and    Special    Shapes. 


5END  FOR  300  PAGE  ILLUS.CftTAlOGUE 


The  Pratt  &  Whitney  Co., 

MACHINERY  AND 
SMALL  TOOLS... 

IH4^FR-rF~^F9^,  ^^r^lM.,   \J,  S.  A.. 

BRANCH  OFFICES:    Chicago.  No.  42  S.  Clinton  St.;  New  York,  123  Liberty  St.- Boston,  144  Pearl 

St.;  London,  England,  Buck  <fe  Bickman.  280  Whitechapel  Road;  Paris, 

France,  Fenwick  Freres,  21  Rne  Martelle. 


ALL  KINDS  OF  IRON-WORKING  MACHINERY, 

SPECIAL  ELECTRICAL  MACHINERY.  AUTOMATIC   SCREW  MACHINES, 
AUTOMATIC  SCALES.  SMALL  TOOLS  and  SUPPLIES. 

Write  for  Western  Catalogues,  Plans,  Estimates  and  Quotations  for  Plants, 
Special  Machinery  and  Small  Tools. 


For  lO  Cents   in    stamps   to   pay   postage,    we   will 

send    FREE    to   anyone   in    electrical   business,    one 

elegant   lithographed  box  of  suitable  size  for  holding 

I  legal  papers  or  other  valuables.     THIS  OFFER  FOR  10  DAYS. 

lifrlte  for  XEM'  CHART  Illustrating  and  desciibins  oar 
improved  line  of  Tested  Fuse  "Wire.  Fnse  Strip.  Fns**  l^inka. 
Also  best  line  of  Tel.  A  Tel.  Fnses  and  Bloeks. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insiilatioii  and  »ncrtia«iiral  purposes,  in  sheets, 
tUKS,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


WALKER  COMPANY, 

CLEVELAND,  OHIO. 
The  Sun  Never  Sets  on  Walker  Apparatus. 


DARTRimRTERsWIlKINS. 

I  125  So.  U2nd,  St.  IlPhila. 


GENERAL 
SUPPLIES 


CHICAGO  FUSE  WIRE  AND  MFC.  CO. 


CASTERN  OFFICE. 

8s3  Broadway,  New  York. 


1S4  LAKE  STREET. 

Chicago,  U.  S.  A. 


MTOBT. 


*^*&%s?^' 


IriatL  MANSFIELD   1 

AMERICAN"  sr= 

ARE  THE  BEST.    Send  (or  doicrlplWe  Circular. 

wK--  ifefglslsiaifMdfslkW 

[s-  NIAMSFIELD.OHIO.  | 

1  AM  ERICAN  BATTERY  CO., 

1  EST  E>  1S99.         174  S.  Clinton  St.,  Chicago,  III, 

l***ifeife*jfe**ife*4fel**ifeifeife**ife*ifeife«i 


I  Black  Diamond  File  Works. 


Ine.  18»5. 


4^^    OJTR  GOODS  ABK  OK  SAI.K  IK  ETEB'S'  UEAIHN*i  KABD-WABB    )# 
^  STOBB  ZN  TKE  ITSnTED  STATES  AXD  CAKADA.  tX 

p.&H.BARNETT  COMPANY, IS 

^  PHILADELPHIA,  PA.  ^ 


Special 
Prize 

Gold  Madll 
at  Atlanta, 
1895. 


REWIRED  WITH  RAVSt  WtlTl  CORLfflRE 


OFFICE 

1  131   THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSUUTED  WIRE  CO., 

320  Dearborn  St,  Chicago.  III. 

Genixemek: — After  carefully  consider- 
ing the  EQerits  of  the  various  brands  of 
wire  upon  the  market,  -we  have  decided  lo 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  "Wheel. 

As  you  are   aware,   the  wire   upon   the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  verv  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  T.  Rice,  Mgr. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Coluibbian  Exposition. 


GRIMSHAW  WHITE  CORE. 

niliru   \I/IJ|TC    PHRf     Used  in  some  ot  the  largest  buildings  in  the  Unite* 


States. 


Used  by  some  of  the  largest  Central  Btationi 
and  Fire  and  Police  Departments  in  the  U.  8. 


COMPETITION  LINE  WIRE. 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 

New  York  Insulated  Wire  Company, 

MAIN  OFFICE:  noiupuce.i         CHICAGO:  BOSTON:  SAN  FRANCISCO: 

13-l7CorUaniltSt.,  New  York.      '"'*'"^"^^-1 320  Dearborn  St.    134  Congress  SL   116  Now   Hontgontrir  St. 


W.  S.  HILL  ELECTRIC  CO..  New  Bedlord,  Mass. 


Send  lor  Catalogue. 


GENERAL  WESTERN  AGENTS: 

Central  Electric  Co.,  Chicago. 


■AA/ITOI 

i\A^n-oi 


BOARI 


F9A.NI 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

wc8TERN^8ELL,N| .GENT.    SitTiplex  ElccMcal  Cowpany, 

<  137  Monadncck  Block.  CHICAGO.  75.81   Cornhlll.  BOSTON.  MASS. 


^D  F.  IVI 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

800  AHP  gPg  XORTH  THIRD  STREET,       -       PHILiADEIiPHlA.  PA. 

The  Ansonia  Electrical  Co., 

MANUFACTURERS  OP 

SHIELD    BRAND    MOISTURE-PROOF 
FEEDER  AND  LINE  WIRES. 

Marnet,  Office,   Damp-Proof  Office  and  Annunciator  Wires. 

Bell«,  Batteries,  Annunciators  and  all  House  Goods  Supplies. 


;tPN'/. 


1889— Paris  Exposition, 
Sledal  for  Rubber  Insulation. 

1893— ITorld's  Fair, 
Medal  for  Rubber  Insulation. 


TIMDEIWRIC 


THE  STAWBARD  FOR 

RUBBFR  ESrSIJIiATIOK. 

Sole  Manufacturers  of 


Okenite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *'p?^.r  Wires. 
THE  OKONITE  CO.,  Ltd. 


Wlllird  L.  Canilet,  I  «,„,.,„ 
M.  Duranf  Oheever,  (  "'"afls's. 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodglns.Secy. 


JOHN  D.  CRIMMIjNS,  JB,,  West. 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  houte  for  it,  or 

Atlantic  Alcatraz  Asphalt  Co., "  ^eV^'^SrI^:"^' 
THE  ''AMERICAN"  FUEL 


(Formerly 
CaUforola 
Agpbalt  Co.) 


IMOIVIIZER. 

THE  BEST   IN  THE  WORLD. 

BROOIVIELL,SCHIVilDT$cCOMLtd. 

MANUFACTURERS, 


Cible  Address. 
Broomell,  York. 
A  B  C  Code,  4tb  Edition,  ^>'-  ^*  ^^> 

SPECIAL  NOTICE.— Wahave  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municat*  direct  with  us.  We  are-always  glad  to  send  expert  engineers  to  look  OTer  the  ground  and 
labmit  estimates.  It  reqalres  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mlnf>  whaf  jg  rpnntrpi^. 

WESTIIH  ElecMeal  minimi  Co., 

^^^f      1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Weston  -Round  Pattern"  Voltmeter. 
lypeF. 


We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Type  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  In  ranges  from  3  to  750  Tolts. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

Mention  tke  Wbstebk  Electbioian  wben  writing 
tor  caCalogueB. 


hiiome:: 

PARIS  1867.     CHICAGO  1893. 


PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS. 
San  Francisco.  Cal. 


WIRES  AND  CABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

KlEMeiTB  TA.FK. 

W.  R.  BRIXEY,  IMIr. 

203  Broadway,  New  York. 

Wetlern  Offlcr,  Marquette  Bldg.,  Chicago.  III. 
M.OUPEROW, 
Washington,  O.C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans.  La. 


Steel  Dynamos  and  Motors,  8, 

15,  20,  35,  EO,  100,  200.  300  and 

600-Ught  machines.  ;>,  1,2.  a, 
5.  10,  15.  30  and  60  h.  p.  mo- 
tors, state  what  you  want 
and  get  our  prices  tieforo  or- 
doring. 
THE  HOBART  ELECTRIC  MFG.  CO.   .  Troy,  Ohio. 


A     I        UoDAC       CONSULTINO  ELECTRICAL 
■  Li  IRCnnCf  emiNEER.'^- 

Estimates,  Plans,  Specifications, 
Examinations.  Keports,  Tests. 
306  Oriel  BaUding,     ST.IiODI8,aiO. 


Hie 


hlsfll»tbs. 

T. H.Brady. New  Britain, . Conn., U.S.A^ 

Manufacturer  of  Mast  Arms.PoIeand 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
'S^OT^.— Catalogues  and  Prices  fur- 
nished  on  application. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  in  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigation  enables  ui 
to  be  of  service  to  wide-awake  electricians. 

MASSAGHUSEHS  CHEMICAL  COMPANY, 

Boston.  Mass.,  U.  S.  A. 


Queen  &  Co.f 

1012  Chetlnul  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X*Ra]r 
Focus  Tubes,  Induction  Colla. 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Points  of  Superioritj'  Over  All 

Other  Types. 
In  successful  use  for  ten  years. 
Standard  high.    Prices  low.    Send 
for  descriptive  elrcuiar  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHILADELPHU 


Gbarles  Manson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


n:  I.  R. 


National 

India 

Rubber  Co's 

RUBBER  COVERED 

\A/ires  and  Cables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


The  Akron  Electrical  Mfg.  Co., 


.AKRON,   ^MIO. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives.    ^^ 

All  of  the  highest  effi- 
ciency, most  modern  con- 
struction and  most  grace* 
ful  design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 
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The  Zamel  Arc  Light  Meter 

AND  ELECTRIC  CURRENT  TIMER 

Is  the  ONLY  RELIABLE  DEVICE  for  Timing  the  Use  of  Arc  Lights, 

l-t    Is    F^osi-tive    in     l-ts    Action. 

SEND  FOB  CIBCriiAB. 

Zamel   Arc   Light   Meter   Co., 

Approved  by  tlie  Xational  Fire  Underwriters'  Aaaociation. 


'mHiiiiiiiiiiiiiiiii 


There 
Are 
Two 
Kinds 

of 
Telephones, 


ANDRAE 


HiaH-ORADE 


TELEPHONES 


and 
others. 

A  COMPLETE   LINE— A  GOOD  LINE  TO  TIE  TO. 

For  Exchanges,  Private  Line  Service,  Etc., 
the  Andrae  Telephones  excel.  Handsome, 
Durable,  Simple,  Reliable.  Catalogue  and 
circulars  sent  free 

JULIUS  ANDRAE  &  SONS  CO., 

TELEPHONES 

and  Electrical  Supplies, 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


UYIMN,   IVI^^SS. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  following  Letters  Patent 
liBued  toy  the  United  States,  which 
toloadly  cover  the  construction  and  basic 
prtDclple  of  our  cables,  viz.: 

No,  546,361 
No.  546,26a 
No,  565,053 
No.  565,178 
No.  565,188 
No.  565,317 
No.  565,410 
No.  S94.034 
No.  594, a-l? 
No.  594,381 


OPPER  CONDUCTOR 
TINNED, 


THE  MOA/T/JOK  MULT/PHASE  C/IBLE. 


INSULATION   BETWEEN  CONDUCTORS- 


COPPER  CONDUCTOB. 


;OPPER  CONDUCTOR; 
PARTLY  TINNED, 


ADOPTED  B\  TUB  QAMEWBLL  AUXILIARY  FIRE  ALARM  COMPANY. 


SiLSS&fri,.w  }   MONTAUK  MULTIPHASE  CABLE  CO., 


100 


IR^A.OV\/A,Y. 


TELEPHONE.    403      CORTLANDT. 


NB'XA/    YOI 
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For  Ways  that  are  Swift 
and  an  Action  that's  Smooth 
The  Westinghouse  Fan  is  Peculiar. 

There  is  nothing  so  satisfactory,  nothing  gives 
so  much  service  for  the  energy   consumed  as  a 
Westinghouse  Fan  cMotor  for  alternating  circuits* 
All  types  in  stock  as  l^ell  as  an  assortment  of 
smooth  running  Direct  Current  Fan  Motors,     Send  for  circular  and  latest  prices. 

Central  Electric   Company, 


GEORGE  A.  McKINLOCK.  President. 

CHARLES  E.  BROWN,  Secretary. 

S.  R.   FRAZIER,  Treasurer. 


i>A.'^:*- 


264=266=268=270  Fifth  Avenue, 

CHICcAGO, 
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If  so,  write  us  for  particulars, 

CUTLER-HAMMER  MFC.  CO., 

76  W.  Jackson  BouL,  Chicago. 


FOR 


PERFECT 
INSUUTION. 

The  Standard  Paint  Co., 

KEW  fORK.       CHICACiO. 

HAJlBCRCt.         I^ONDOX. 
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IN/IUP-TM  &  CO.,  VIEIMIMA.,  AKJi 


RIA. 


We  having  received  a  very  large  sliipment  of 


Jnst  before  the  new  tariff  went  into  effect,  are  prepared  to  make  very  low  prices 
on  the  following  sizes:    5-8  in.  by  10  in.  and  12  in,  and  19-3S  in.  by  9  1-3  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


Chapman 

Voltage  Regulators 

insure  S-fceady  ^ieKi-t  from  unsteady  power. 
For  use  with  Steam  or  Water  Plants. 

No  Attendance  Required. 

Regulator  sent  on  30  days'  trial. 
Let  us  show  what  it  can  do  for  you. 

Belknap  Motor  Company, 

474-478  Fore  Street,  PORTLAND,  MAINE,  U.  S.  A. 

New  York  Office,  27  Thames  Street.     Boston  Office,  620  Atlantic  Ave. 


ILLINOIS  ELECTRIC 
COMPANY 


P 


239  MADISON  STREET, 
CHICAGO,  ILL. 


We  carry  a  Complete  Line  of  Electrical  Supplies  of  Every  Description. 
We  afe  agents  for  the 

X.  I.  R.  KUBBEK  COVERED  WIRES  AND  CABLES, 
CREFELD  ELECTRICAL  WORKS  WEATHERPROOF, 
MA(;XET,  OFFICE  AHfD  AXXFXCIATOR  WIRES, 
EDISOJfr,  JR.,  IXCAIVDESCENT  LAMPS,  LUXDELL 
FAX   MOTORS.     Write  us  for  prices. 


The  American 
Electric  Meter  Co., 

9th  St.  and  Montgomery  Ave.,  Philadelphia,  Pa., 

Is  now  prepared  to  take  orders  for  early  delivery  of  all 
sizes  of  3-Wire  Constant  Potential  Registering  Meters. 

This  meter  is  calibrated  ready  for  instant  use. 
This  meter  requires  no  knowledge  of  electricity  to  erect. 
This  meter  shows  the  load  passing  every  instant. 
This  meter  is  hermetically  sealed. 

This  meter  measures  correctly  with  uneven  loads. 
This  meter  can  be  calibrated  with  a  watch  in  six  minutes. 
This  meter  requires  no  lubrication. 
This  meter  is  magnetically  shielded. 
This  meter  is  direct  reading,  having  no  multiplier. 
^This  meter  does  not  require  one- thousandth  of  'a  horse  power. 
This  meter  will  operate  for  years  without  operiing. 
This  meter  has  no  springs,  jewels  or  frictional  errors. 
This  meter  OQce  right  is  always  right. 


COLUMBIA  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


JMCA.iftnFA.cTxjieBr*   :b^^ 


"Tia^swfC^eTixjrpio^^i^'CJA^ 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 
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1898 


Lundell  Fan  Motors. 


1898 


Advance  orders,  greatest  in  the  history  of  the  business,  attest  the  popularity  of 

these  motors.    They  are  the  world's  standard.    '98  styles  are~some 

of  them— new.    '98  prices  are  lower  than  ever. 

Catalogue— second  edition— just  out. 


SPRAGUE  ELECTRIC  COMPANY, 

CHICACO-Marquette  Building.       NEW  YORK-20  Broad  Street. 


WESTERN    ELECTRICIAN 


July  i6,   1898 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  ''K'    lluminated  Dial. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 

Aiinth  Sitreet  and  srontgomery  ATenue,  Philadelphia. 

Srew  York,  15  Cortlandt  Street. 

Chicago,  414  Ashland  Block. 


INSURANCE  AGAINST  ACCIDENTS 

Caused  by  defective  switches  can  be  secured  by  making  sure  that  the 
words  "hart  SWITCH"  are  stamped  in  the  metal. 

U  S  E 

HART  20  AMPERE 
DOUBLE   POLE 

In  connection  with  next  lot  of  arc  lamps 
you  install. 


The  Hart  &  Hegeman  Mfg.  Co. 


Our  Illustrated  Cataloguewlll  be  mailed 
on  application. 

HARTFORD, 
,     CONN. 
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Varley  Duplex-Magnet  Co. 

filectro-Platlng  mach'y. 

Besly  &  Co.,  Chas.  H. 
General  Electric  Co. 
Hobart  Elec.  MIg.  Co. 

Engines,  Gas. 

Otto  Gas  Engine  Wks. 
Wray  Co.,  John  C.   Co. 

fiagines.  Steam. 

Ames  Iron  Works. 
Armlngton  &  Sims  Oo. 
Ball  Engine  Oo. 
Skinner  Engine  Co. 
Westinghouse,  Church,  Kerr 

A  Co. 
Wray  Co.,  John  C. 

Fan  Outfits. 

Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Diehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Oo. 
Illinois  Electric  Co. 
St.  Louis  El.  Supply  Co. 
Schneider  Mfg.  Co. 
Specialty  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Walkpr  Company. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 
Kartavert  Mfc.  Co. 
Vulcanlred  Fibre  Co. 

FUes. 

BarnettCo.,G.  AH. 

Fixtures.  El.  A  Comb*n. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Chi.  Fuse  Wire  &  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 

Gaskets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Gas  Lighting,  Electric. 

Central  Electric  Go. 
Partrick.  Carter  A  Wilklns. 

Western  Electric  Co. 

Gears. 

Besly  A  Co.,01iaa.  H. 
Link-Belt  Machinery  Oo. 

General  Elec.  Supplies. 

Ansonia  Electrical  Co 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  A  WUklns. 
Peru  Elec.  Mfg.  Co. 
St.  Louis  El.  Supply  Go. 
Western  Electric  Co. 

Globes  and  Electrical 
Glassware. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 

GoT'nors,  Water  Wheel. 

LombardWater  Wheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dlion  Crucible  Co.,  Jos. 
Holmes  PIbre-Qraphite  Oo. 

Insulators   and  Insulat- 
1ns  materials. 

Ansonia  Electrical  Co. 
Atlantic  Alcatraz  Asph.  Co. 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Oo. 
Emerson  EI.  Mfg.  Co. 
Empire  China  Works. 
Hill,  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Mnnsell  A  Co  ,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co..  The. 
Palste  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Paint  Oo. 
Standard  Underground  O.  Oo. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      Wires      and 
Cables— magnet  Wires. 

American  Electrical  Works. 
Brlxey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Oo. 
Electric  Appliance  Co. 
General  Electric  Co- 
Montauk  Multlph.  Gable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co. ,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co..  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  O.  Co. 
Washburn  &  Moen  Mfg.  Go. 

Junction  Boxes. 

Bossert  Eleo.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

Ijamps,  Incandescent. 

Buckeye  Electric  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Go. 
Electric  Appliance  Co. 
General  Electric  Co., 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co. 
Sawyer-ManElec.  Co. 
"7nited  Elec.  Imp.  Co. 


Western  Electric  Co. 
Westinghouse  EI.  A  Mfg.  Co. 
I^lghtning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Weatlnghouse  El.  A  Mfg.  Co. 

magnet  Wire. 

(See  Insulated  Wires.) 
mechanical  machinery. 

Besly  A  Co.,  Chaa.  H. 
Link-Belt  Machinery  Co. 
Stilwell-Blerce  Smith- Valle. 
Westinghouse,  Church,  Kerr 
A  Co. 
mica. 
Central  Electric  Oo. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
Schoonmaker,  A.  O. 

mining  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinery  Co. 
Westinghouse  El.  A  Mfg.  Go. 
motors. 

Akron  Elec.  Mfg.  Co. 
American  Engine  Co. 
Belknap  Motor  Co. 
Bullock  Elec.  Mfg.Co. 
Card  Electric  Co. 
Commercial  El.  Supply  Co. 
Diehl  MXg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Electric  Co. 
Northern  Electl.  Mfg.  Co. 
Sargent  A  Lundy. 
Sprague  Electric  Co. 
Stanley  Elec.  Mfg.  Co. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Eleo.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Wray  Co.,  John  C. 

Packing. 

Besly  A  Go.  Chas.  H. 

Garlock  Packing  Oo. 
Link-Belt  Machinery  Oo. 
Peerless  Rubber  Mfg.  Co. 

Faints. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Mass.  Chemical  Co. 

Standard  Paint  Co. 
Phosphor  Bronze. 

Besly  &  Co.,  Ohas.  H. 

Phosphor  Bronze  Sm.Co.Ltd. 
Platinum. 

Baker  A  Oo. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

LIndsley  Bros. 

Michigan  Pine  Company. 

Perrizo  A  Sons. 

Pitts b.  &  L.  Sup.  Iron  Co. 

Torrey  Cedar  Co. 

Valentlne-CIark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Oo. 

Refiners. 

Swarti  Metal  Refining  Go. 

Be- W^lnding— Repair  s. 

Oilcago  Armature  Go. 
Chicago  Edison  Co. 
Hodge,  Walsh  A  Loring. 
Morrell  Electric  Works. 
Rheostats. 
Automatic  Switch  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Leonard,  Ward.  Electric  Co. 
OUo  Eleo.SpeoiaHy  Mfg.  Co. 
Westinghouse  El.  a  MIg.  Co. 

Roofing. 

Cincinnati  Corrugating  Co. 

Second-Hand  machin'y. 

Comman  Co. 
Hine  A  Co.,  L.  A. 
Hodge,  WalBh  A  Loring. 

Speaking  Tubes. 

Central  Electric  Oo. 
Electric  Appliance  Co. 


Illinois  Electric  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chaa.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst.  Co 
Steel  Boxes. 

Bossert  Elec.  Const.  Oo. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co 

Lockie  A  Viall. 

Street  Cars. 

Stephenson  Co.,  John. 

Tapes,  Insulating. 

American  Electrical  Works. 
Briiey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonite  Co..  The. 
Simplex  Electrical  Co. 
Washburn  A  Moen  Mfg  Co 
WesternElectric  Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

American  El.  Telephone  Co 

Cabinet  Mfg.  Co. 

Commercial  El.  Supply  Go 

Ericsson  Telephone  Co. 

Parr  Tel.  A  Cons.  Sup.  Co. 

Holtzer-Cabot  Electric  Go 

Keystone  Tel.  Co. 

Kokomo  Tel,  A  El.  Mfg.  Co 

Kusel.  D.A-.Tel.AEl.Mfg.Oo 

Northwest  Engineering  Co 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co 

Viaduct  Mfg.  Go. 

Western  Electric  Co. 

Western  Tel.  Cons.  Oo. 

Wllhelm  Tel.  Mfg.  Co. 
Tools. 

Klein  A  Son,  Mathias. 
Transformers. 

Ceptral  Electric  Oo. 

Commercial  El.  Supply  Co. 

Diamond  Eleo.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 

TroUey  Cord. 

Samson  Cordage  Wks. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Turblne&lTaterlVheels. 

Dayton  Globe  Iron  Works  Oo 
LeSel  &  Co.,  Jas. 
Pelton  Wat»r  Wheel  Co. 
Stllwell-Bioree  Smith- Vaile 

Universities. 

Rose  Polytechnic  Inst. 
Worcester  Polytechnic  Inst. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

W^lre,  Bare. 

Besly  &  Co^  Chaa.  H. 
Brlxey,  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  AnpUance  Co. 
lUlnoia  Electric  Co. 
Okonite  Oo.,  The. 
PhllUpa  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co 
Washburn  A  Moen  Mfg.  Co. 
Western  Electric  Co. 

Woodw^ork,  Electrical. 

Cabinet  Mfg.  Co. 

SLBay  Outfits. 

Central  Electric  Oo. 
Oommeroial  Bl.  Supply  OS. 
Oaeen  H  Oo. 
Zincs. 

Beattie  Zinc  Works  Co. 
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WESTERN   ELECTRICIAN 


FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 

OUR  CEILING  FANS  AND  ELECTROLIERS 

ARE  THE 

Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


y     / 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

Ceiling  Fans— Column  Fans— Counter  Column  Fans— Desk  Fans— Bracket  Fans— Exhaust  Fans. 


,   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
■   BOSTON:  128-132  Essex  St. 


DIEHL  MANUFACTURING  CO. 


ELIZABETHPORT,   N.  J. 


GORDON   PRIMARY   CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Perfect,    Modern,    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  Market. 

In  use  by  tlie  leading  cities,  railroads,  telephone  and  gas  engine 
companies. 

WE  CLAIM:— Constant  discharge  of  current  without  polari- 
zation:  no  local  action ;  no  noxious  gases  or  fumes;  no  acids;  least 
labor  for  operation;  cleanest;  not  freezing  at  2S°  below  zero;  eco- 
nomic value  50  per  cent,  greater  than  gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in  market.  For  No.  1  cell,  250  ampere 
Flours;  for  No.  2  cell,  100  ampere  hours;  on  open  circuit.  .9  to  l 
volt;  on  closed  circuit,  .65  to  iVjf  volt.  Send  for  circular  and  price  Ust. 

THE  GORDON -BDRNHAM  BATTERY  CO, 

82  to  86  West  Broadway,  New  York  City. 
GBO.  W.  PATTERSON,  1539  Marquette  Bidgr..  Cblcaffo,  III. 


hhe  Fibre-Graphite  Cominutator  Brush.  | 

T  rTT.  i^.  n.nfi  Fnrpipri  Pn.tp.ntn.^  -       \ 


f  (U.  S.  and  Foreign  Patents.) 

J  No  Sparking  Dnder  Varying  Load. 

\  No  Wear  on  Commutator. 

f  No  Shitting  of  Quadrant. 

0  80  per  cent,  Pure  Graphite. 

T  For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

\  Station  Z,  Philadelphia. 


:-5>i\.T--v.\iTO\t(a\wxi 
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0  WE  MAKE  CUTS  OF  ALL  KINDS  \ 

■  j^     HEADERS  OF  THIS  JOURNAL.IN  NEED      \ 

'^    ^      OFCUTS,WILLOOWELLT0CET0UR      ' 

'      PRICES  BEFORE  0RD£R1NCELSEWHER£. 

20YEARS  IN  THE  BUSINESS. 

CHICAGO  ELECTRO' a  STEREOTYPE  CO.     , 
14H  m  PLYMOUTH  PLAtE  CHICAGO  ILL. 


i^£a»lig^L.CCL^SE^Cpfel®fe^BK. 


W.  E.  FAN  nOTORS. 


LAKON  TRANSFORMERS. 


THE  RECOGNIZED 
STANDARD. 

INTERIOR 

Iron  armored,  brass  armored  and  plain 

CONDUIT. 

Conduit  fittings  and  tools  for  conduit  work. 

A  LARGE  SUPPLY  CARRIED 
IN  STOCK 

And  Prices  Attractive. 

WESTERN    ELECTRIC 
COMPANY, 

Exclusive  Agents, 
CHICAGO.  New  YORK. 


WESTERN  ELECTRICIAN 
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p'reSuX"'"    THE   ELECTRICIAN'S 

Our  Fans  and  Mo- 
tors are  in    your 
line.  You  sell  them 
and  get  a  new  cus- 
tomer.   Our  Water 
Motors    are    the 
most  powerful  and 
are  used  for  running    Belt 
Fans,  Telephone  Generators. 
Coffee  Mills  and  other  ma- 
chinery.   We  manulacture  all 
kinds  of  fans. 
Triumph  Water  Fans, 
Ceillnf  Fans  for  belt  power. 
Floor  Fans  for  belt  power. 
Triumph  Exhaust  Fans, 
Specialty  Water  Motors, 
Electric  Ceiling  Fans. 

SEND  FOE  CATALOGUE  L. 


END. 


SPECIALTY 
MFG.  COMPANY, 


LIST  PRICE,  $10. 
Triumph  Water  Blow  Fan, 


361  TO  367  S.  MERIDIAN  STREET, 
(Pat.  applied  for.)      INDIANAPOLIS,  IND. 


THE    S-AA/ 

Arc  Light  Radiators 

BRILLIANT  AND  ECONOMICAL 

Absolutely  free  from  side  shadows,  or  those  cast  by 
flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal  and  are  practically 
indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

Qeneral  Agency:    Chicago  General  Fixture  Co., 
169  Adams  Street,  Chicago,  III. 


Shadowless  Radiator  Mfg.  Co., 

FARIBAULT,   MINN. 


Edison  9-inch  Battery 
Fan  Outfit 

MOTOR  WITH  BALL  BEARIN6S. 

The  most  economical  and  efficient 

battery  fan  motor  on  the  market. 

WRITE  FOR  CATALOGUE. 


EDISON  MFG.COMPANY, 

THOS.  A.  EDISON,  Proprietor. 
FAGTOBIT:    OBAA'CiE,  Si.  J. 


St.  James  Building,  Broadway  and  Z6th  Street, 
NEW   YORK. 


BATTERY  FAN  OUTFITS 


KNAFP  MOTORS. 

GORDON  CEIiI,S. 


Complete  with  cabinet,  connect- 
ing cords,  etc. 

150  HOURS 

before  renewing  the  batter}-.  6 
inch,  8  inch  and  10  inch  Fans, 
1898  models. 

GORDON-BURNHAM  BATTERY  CO., 

DEPARTMENT  3, 

594  Broadway,  XET*'  YORK. 


J'-u.st     X>ixlDXl£il3.ed. 


PRACTICAL 

Guide  for   Firemen, 

Br  W.  H.  WAKEMAN. 
I^i-lo©   "ZS    Oexxts. 

80  pages,  14  illustrations,  bound  in  cloth. 


An  elementary  treatise  relating  to  the  care 
and  management  of  Steam  Boilers,  Pumps, 
Injectors,  etc.,  and  Steam  Plants  generally. 
Containing i;omplete  instructions,  and  many 
valuable  suggestions  for  the  safe,  practical, 
and  economical  management  of  the  Steam 
Plant. 

Especially  ifatended  for  those  who  seek 
promotion,  and  aspire  to  be  somethmg  more 
than  a  "Coal  hustler,"  and  for  the  benefit  of 
Firemen  and  Engineers  who  do  not  "'know 
it  all"  and  who  are  willing  to  profit  by  thf 
snggeftions,  etc.,  of  "one  who  has  been 
there." 

In  writing  this  book  it  has  been  the  aim  of 
the  author  to  give  the  duties  of  the  fireman, 
or  the  one  in  charge  of  a  steam  plant,  in  as 
simple  ami  concise  a  manner  as  the  subject 
and  the  English  language  will  admit  of;  and 
to  furnish  all  the  information  required  to  en- 
able them  to  take  charge  of  and  operate  a 
steam  plant  successfully  add  econom,icalIy. 


ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Building,  CHICAGO. 


HARRISON 

CONVEYOR. 

Power  PJant  for  Street  Railway's 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

CD   48  and  50  Lake  St.,  Chicago,  III. 


When  you 
are  Tired 

Of  using  "Dynamo"  Belting  made  from 
"Shoulder  Stock."  write  us  for  prices 
and  information  on  "Leviathan"  and 
"Oak  Leaf"  Belting,  and  our  method 
of  "Belting  up"  Electric  Light  and 
Power  Plants. 

High  grade  Belting  only.  Best  Re- 
sults.    Least  Cost. 

Write  fully,  conditions  under  which 
Belting runSj  power  required,  etc. 

mmmmm 


MAIN  BELiTING  CO., 

6S  and  E7  Markets!..  CHICAGO,  ILL. 

1221-1235  Carpenter  St.,  Philadelphia. 
1-20  Pearl  St.,  Boston. 

ELECTRICAL  BOOKS, 

A,ll    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Snite  SIO  Marqnette,  CHICAGO. 


The  Gem  Water  Motor  Fan 


Kovel  in  Constraction. 
As  Easily  Installed  as  an  £lectric  Fan  Slotor. 

Discounts  for  Exclusive  Agents.  Correspondence  Solicited. 


j^imple,  Eflfective, 

Economical,      Sioiseless. 

List  Price,  5io.oo. 


JUST  THE  THING  FOR  SUPPLY  HOUSES  TO  CARRY. 


.^sexxts    'W^xi.teca, 


THE  SCHNEIDER  MFC.  CO., 


I  139  Hamilton  Street, 

CLEVELAND,   OHIO. 


McGILL  &  PJMEROY,  321   Dgarborn  St.,  Chicaja,    III.,  Agents  for  Indiana,  Illinois,  Missouri,  Iowa,  Wisconsin,  Michigan. 
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WESTERN   ELECTRICIAN 


All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


m^ 


.    FOR 

DIRECT 
.eDRRENT 
,.a'|?.G.  twMiP'S' 


UNEQUAL.LEO  IN  QUAUT;! 
AND    ErnCIEbKff 


FOR  ENCLOSED  LONG-BURNING    ARC  LAMPS.         ^yje.CTp_^ 


mMA!hmj, 


^B^OLUftty   STEADY 
D    NULLIANT    LIGHT. 


HUGO  REISINGER  "BROADWAY  NEW  YORK. 


Notice 


-The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-ronowned  firm 
of  C.  Conradty,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


SANDY  HILL,  N.  Y.,  U.  S.  A. 

Manufacturers  Of  |nductor  Altemators. 


OFFICES: 

39  Cortlandt  St.,  New  York. 
&01  Burlington  BIdg., 

St.  Louis,  Mo. 
301  N.  Main  St., 

Los  Angeles,  Cal. 
Dallas  E.  S.  &  C.  Co- 
Dallas,  Texas. 
Barden-Shtets  E.  S.  St  C.  Co. 
Houston,  Texas. 
The  Western  Electrical  Co., 
Omaha,  Neb. 
409  Market  St.,  San  Francisco,  Cal. 
S.  N.  Blake,  Y.  M.  C.  A.  Bldg,,  Elmira,  N.  V. 
S.  A.  Rail  &Co.,  New  Orleans,  La. 
Hunter  &  Heyward,  Charleston,  S.  C. 
The  Electric  Mach.  Co.,  Minneapolis,  Minn. 
Bagnall  &  Hilles,  Vokobama,  Japan. 


10  00, 


MANSFIELD,    OHIO. 


GENERATORS  AND  MOTORS  OF  THE  HIGHEST  EFFICIENCY. 

Multipolar   Electroplating  Dynamos — Best   on   the  Market.     Special  Motors   and  Automatic  Controllers  for  Pump 

and    Elevator  Equipment. 


^K^EFil^lBS: 


IS  Cortlandt  Street,  New  York;  K2i  Marquette  Building,  Chicago:  1521  Stout  Street,  Denver.  Colo  ;  169  W.  Water  Street.  Milwaukee,  Wis.; 
470  Syndicate  Arcade,  Minneapolis,  Minn.;  109  N.  Ninth  Street,  Lincoln,  Neb.;  810  Neave  Building,  Cincinnati,  Ohio;  341  Baronne  Street, 
New  Orleans,  La.;  609Smithfield  Street,  Pittsburgh,  Pa.;  169  Elm  Street,  Dallas,  Tex. 
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'I 
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NA/ALKER  COMPANY 

ELECTRIC  MACHINERY. 


steel 

Lighting 

Generators. 


25,  50,  75,  100 
Kilowatts. 


New  Type. 


Round  Poles. 


New  Hand  Wheel 
Brush  Adjustment. 


CLEVELAND,  OHIO. 


NEW  HAVEN,  CONN 


If 


It 

%^ 


General  Sales  Office:    20  Broad  Street,  New  York. 
Agencies  la  all  Principal  Cities. 


I 


If 
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July  i6,  1898 


Electricity 

-AND  Magnetism. 


325  Pages. 


PRICE  $2.00. 


347  Illustrations. 


A  series  of  TIitrty-fi»ur  Practical  Lessons  covering  the  Science  of  Electricity  from  Its 
Fundamental  Principles  to  Its  Every-Day  Applications.  By  Prof.  D-  C-  Jackson,  UniA^ersity 
of  Wisconsin ;  Prof.  H.  S.  Carliart,  University  of  Micliigan ;  Prof.  B.  F.  Thomas,  University 
of  Ohio;  Prof.  Wm.  A-  Anthony,  of  Xew  York;  Prof.  BroAvn  Ayres,  Tulane  University;  Froil 
A.  C.  Perrine,  liCland  Stanford  University,  Cal.;  Prof.  Geo.  D.  Shephardson,  University  of 
lllinnesota,  and  others. 

A  Comprehensive  Treatise  in  Simple  Language,  Free  from  Algebraic  Equations  and 
Easily  Understood. 


CHAPTER  I.  The  Nature  and  Properties  of  Electricity.— Origin  of  Electricin-;  Two  Kinds; 
S-aws  of  Attraction  and  Reimlsion:  Positive  and  Negative  Cliarge;  Terms,  Conductors,  Insulators, 
Electric  Conductivity;  Conveyins  Electricity;  Tlie  Electroscope;  Force  Exerted  Between  Charged 
Bodies;  Unit  of  Measurement  of  Quantity  of  Electricity;  Electrometer. 

CHAPTER  II.  Machines  for  Generating  Electricity  by  Friction  and  by  Electric  Induction.— 
Malting  Machine  to  continuously  Generate  Electricity  by  Friction;  The  Electrophoriis;  Induction 
Generator;  Units  of  ElectricCurrent  and  Pressure;  Electricity  Conveyed  by  Unit  Current  Each 
Second;  Negatively  and  Positively  Charged  Conductors;  Relation  of  Lightning  and  Sparks  of 
Electrical  Machine. 

CHAPTER  III.  Electric  Batteries  or  Appliances  lor  Generating:  Electricity  by  Chemical 
Action.— Action  of  Batteries;  Electric  Pressure;  A'oltaic  Electricitj';  Direction  of  Current  Flow; 
Production  of  Continuous  Current;  Battery  Cells  in  Series;  Production  of  Pressure  by  Cells:  Polari- 
zation and  Its  Avoidance;  Leclanclie  Cell;  Open  Circuit  Cells. 

CHAPTER  IV.    Electric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
^  Action  (Concluded).— Closed  Circuit  Cells;  Local  Action;  Law  of  Electro-cliemical  Action;  Electro- 
chemical Equivalent;  Primary  Batteries  Compared  witli  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  Difference  Between  a  Primary  and  Storage  Battery;  How  Storage  Batteries  are  Made; 
Parallel  Connection  of  Plates  in  Storage  Batteries. 

CHAPTER  V.  The  Nature  and  Propertiesof  Magnetism,  .Magnetic  Fields— Permanent  Mag- 
netism: Magnetic  Attraction  and  Repulsion;  Poles  of  Magnet;  ^Maynitude  of  Force  Between  Two 
Magnets;  Aghig  Magnets;  Earth's  Action  on  Magnetic  Needle;  Magnetic  Field;  Action  of  Lines  of 
Force,  t 

CHAPTER  A^.  The  nagnetic  Effects  of  Electric  Currents  and  Hagnetic  Circuits.— Effect  of 
Electric  Current  on  Magnetic  Needle;  Relation  Between  Direction  of  Lines  of  Force  and  Direction 
of  Current  Flow;  Determination  of  Current  Direction  by  Compass;  Ampere  Turns;  Solenoids; 
Ampere's  Theory;  Solenoids  with  Steel  or  Iron  Cores;  Kesiilual  Magnetism;  Electro-Magnets; 
Magnetic  Permeability;  iNIagnetic  Reluctance;  Magneto  Motive  Force  or  Magnetic  Pressure. 

CHAPTER  VII.  Ohm's  Law  of  the  Flow  ol  Electricity.— Pressure;  Resistance;  Current; 
Volt;  Ohm;  Ampere;  Mercury  Resistances;  Conductivity  of  Copper  Compared  witli  Other  Met^ils; 
Resistance  of  Circuits  Made  Up  of  the  Same  Parts  in  Parallel;  .Joint  Resist-inces;  Fall  of  Voltage 
Over  Resistance;  Effect  of  Temperature  on  Resistance;  Copper  Temperature  Coefficient. 

CHAPTER  VIII.  Heating  Effects  of  Electric  Currents.  Miscellaneous  Effects  of  Electric 
Currents.— Foot-pound;  Joule;  Horse-power;  Watt;  Kilowatt;  "Watts  per  Horse-power;  Heating 
Effects  on  Bearings  of  Machinery;  Effect  of  Electricity  on  Nerves  of  Animals;  Muscular  Effect  of 
Strong  Currents. 

CHAPTER  IX.  Galvanometers  and  Voltameters.- Differences  in  Construction  for  Large  and 
Small  Currents;  Presence  and  Direction  of  Currents  Sliown  by  Galvanometer;  Strengtli  of  Current 
Indicated;  Tangent  Galvanometer;  Reflecting  Galvanometer;  Needle  Suspension;  d'Arsonval  Gal- 
vanometer; Terms  "Dead-Beat,"  "CaUbrate;"  Voltameter;  Electrolyte,  Electrolysis;  Electrode; 
Forms  of  Voltameters. 

CHAPTER  X.  neasurement  of  Electrical  Resistance.- Resistance  Measured  by  Substitution; 
Resistance  Boxes;  Use  of  German  Silver;  Coils;  Wheatstone  Bridge;  Measuring  Resistances  with 
Bridge;  INleasurinj;  Very  High  Resistances;  Practical  Examples. 

CHAPTER  XI.  Every-day  Measurements  of  Electric  Currents  and  Pressure.— Three  Effects 
by  Which  Currents  are  Directly  Measured;  Amperemeters;  Milliampere;  ^Microampere;  Tiiree 
Classes  of  Magnetic  Amperemeters:  Weston  Amperemeter;  Electro  DjTiamometeis;  Hot  Wire 
Instruments;  Scales  of  Amperemeters;  Alternating  Current  Measuring  Instruments;  Measuring 
Very  Large  Currents;  Measuring  Electric  Pressures;  Voltmeters;  Cardew  ^'^oltmeter;  Electro- 
meters; Electrostatic  Voltmeters ;  Standard  Cells;  Measuring  Currents  by  Voltmeter  and  a  Standard 
Resistance. 

CHAPTER  XII.  Every-day  Measurements  of  Electric  Power,  Condensers  and  the 
neasurement  of  their  Capacity.— Wattmeters;  Eiectrodynamometer  Used  as  Wattmeter;  Record- 
ing Wattmeters;  Coulomb  Meters;  Watt  Hour;  Ampere  Hour;  Capacity;  Farad;  ftlicrofarad;  Con- 
denser; Capacity  of  Condenser;  Charging  Condenser;  Specific  Inductive  Capacity;  Selection  of  In- 
sulation for  Telephone  Cables;  Capacit>^  of  Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacity  Measurements;  Leyden  Jar.        , 

CHAPTER  XIII.  Electrolytic  Deposition  of  Hetals.— Electroplating:  Metals  Commonly  Used 
in  Plating;  Salt  of  a  Metal;  Nitrate  of  Silver;  Cyanide  of  Silver  and  of  Potassium;  Solution  for  Sil- 
ver Plating;  ^'ats;  Quality  of  Electrolvtic  Deposit;  Effect  of  Too  Great  or  Small  Currents;  Cleaning 
Articles  to  be  Plated;  Gilding  Inside  of  Silver  Articles;  Base  iSIetals  on  Which  Nickel  is  Usually 
Plated;  Solution  for  Nickel  Plating;  Electrotyping;  Electrot>'pe  Molds;  Electrotype  Finishing"; 
Electrolytic  Refining  of  Copper;  Solution  Used. 

CHAPTER  XIV.  The  Electric  Telegraph.— Elements  of  Electric  Telegraph;  Telegraph  Cir- 
cuits; Telegraphic  Signals;  Sending  and  Keceivimr;  Telegraph  Lines;  Sounder;  Relays;  Local  Cir- 
cuits; Multiple  Telegraphy:  Duplex  Telegraphy;  Diplex  Telegraphy;  Quadruplex  Telegraphy. 

CHAPTER  XV.  nultipieTeiegraphy.—DifferenUal  Relay;  Polarized  Relay;  Pole  Clianger; 
Principles  of  Operation  of  Diplex,  Quadruplex,  Bridge  Duplex;  Artificial  Line;  Autographic  Teleg- 
raphy. 


CHAPTER  X^^.  The  Telephone.— Bell  Telephone;  Microphone;  Blake  Transmitter;  Ex- 
clianges;  Switcliboard;  Long-Distance  Transmitter. 

CHAPTER  XVII.  The  Construction  of  Telegraph  and  Telephone  Lines  and  Instruments.^ 
Poles;  Cross-Arras;  Pins- Joints;  Insulators;  Insulation;  Ground  Plates;  Underground  Cables; 
Conduits:  Fuses;  Multiple  Switchboards. 

CHAPTER  XVIII.  Testing  Lines  for  Insulation  and  Conductivity  and  the  Location  of  Leaks 
and  Breaks.— Line  Troubles;  Groimds;  Crosses;  Locating  Trouble;  Earth  Currents;  Lme  Con- 
ductivity and  Insulation;  Testing. 

CHAPTER  XIX.  Principles  of  Continuous  Current  Dynamos  and  Motors.— Electric  Con- 
ductor in  Magnetic  Field:  Field  Strength;  Induced  Electric  Pressure;  Direction  of  Current;  Mov- 
ing Conductors;  Alternating  Current;  DNTiamos;  Magnetos;  Commutator. 

CHAPTER  XX.  Principles  of  Continuous  Current  Dynamos  and  riotors,  their  Constmction, 
Care  and  Attendance.— Gramme  Armature;  Siemens  Armature;  Armature  Current:  Laminating 
'"ores;  Foucault  or  Eddy  Currents- Hysteresis;  Fundamental  Principles  of  Dynamos  and  Motors; 
Points  of  Good  Dynamo;  Counter  Electric  Pressure;  Types  of  Field  Windings;  Series,  Shunt  and 
Compound  Wound  Machines;  Multipolar  Machines;  Regulation;  Care  and  Maintenance. 

CHAPTERXXI.  Arc  Lighting  and  Arc  Light  Hachinery. —The  Arc;  Arc  Lamps;  Principles 
of  Operation;  Connections;  Arc  Dynamos;  Current  and  Pressure  Required;  Makingot  Arc  Carbons; 
Regulators:  Arc  Light  Switchboards. 

CHAPTER  XXII.  Incandescent  Lighting  and  Power  Transmission,  Two,  Three  and  Five 
Wire  Systems  of  Distribution  for  Electric  Lights  and  Motors.— Incandescent  Lamp;  Filaments; 
Vaccuum;  Material  for  and  Making  of  Filaments;  Advantages  of  Incandescent  Lamps;  Incandes- 
cent and  Motor  Circuits;  Constant  Pressure;  Loss  of  Voltage;  Circular  IMils;  Practical  Examples; 
Weight  of  Copper  Required  for  Transmission  of  Power  at  Different  Pressures;  Three-Wire  System; 
Motor  Starting  Resistances. 

CHAPTER  XXIII.  Construction  of  Electric  Light  and  Power  Circuits,  and  Their  Testing.— 
Overhead  Electric  Light  Wires:  Weather-Proof  Wire;  Arc  Circuit  AVires;  "Drawing  In"  and  "Buft 
In"  Underground  System:  Underground  Electric  Ligbt  Cables;  Edison  Tubing;  Feeders:  Mains; 
Inside  Wiring;  Cleat  Work;  Moulding  Work;  Concealed  Work;  Dangers  from  Fires;  Distribution 
System.  4. 

CHAPTER  XXrV.  Testing  Electric  Light  Circuits  and  the  Distribution  and  Measu/ement 
of  Light.— Faults;  Soldered  Joints;  Magneto  Bell;  Use  of  A'oltmeter  to  Locate  Groimds  on  Arc 
Circuits;  Groimd  Detector;  General  Testing;  Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Opal  Globes. 

CHAPTER  XXV.  Electro-Magnetic  Induction.- Effect  of  Cutting  Lines  of  Force  by  an  Elec- 
tric Conductor;  Induced  Currents;  Induction  Coils;  Cores  of  Induction  Coils;  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and  Repulsion  of  Parallel  Wires  Carrying 
Currents. 

CHAPTER  XXVI.  Alternating  Currents.— Alternator;  Electrolytic  Effect  of  Pulsating  Cur- 
rent; Heating  Effect  of  Alternating  Current;  Effective  Value;  Alternating  Current;  Measurements; 
Frequency;  Period;  Apparent  Resistance. 

CHAPTER  XXVII.  Alternating  Currents  and  Alternating  Current  machinery  (Concluded)  .— 
Power  Used  in  Alternating  Circuits;  Alternating  Currents  for  Lighting;  Making  Transformers; 
Testing  Transformers;  Building  Alternators;  Number  of  Alternations;  The  Exciter;  Running 
Alternators  in  Parallel;  Synchronous  JNlotors,  Two-Pliase  and  Tliree-Phase  Systems;  Induction 
Motors;  Squirrel-Cage  Armature;  Mesh  Connection;  Star  Connection. 

CHAPTER  XXVIII.  niscellaneous  Applications  of  Electric  Motors.— Uses  of  Electric  Mo- 
tors; Mctors  in  Machine  Shops;  Waste  of  Power  in  Factories:  Advantages  of  Removing  Shafts 
and  Belts:  Estimating  Electrical  Power  Required;  Electric  Elevators;   Electric  Laimches;. 

CHAPTER  XXIX.  Electric  Railways.— Richmond  Electric  Railroad;  Trolley  Wire;  Trolley; 
Track;  Use  of  Two  Motors;  Rail  Bonds;  Heay\'  Electric  Locomotives.  , 

CHAPTER  XXX.  Hethods  of  Handling  and  Controlling  Railway  Hotors  and  Generators.'— 
Output  Records;  Recording  Voltmeters;  Load  of  Electric  Railway  Plant;  Application  of  Storage 
Batteries  to  Smooth  Road  Curve;  Methods  of  Controlling  Street  Car  Motors;  Station  Instruments; 
Equalizer.  ' 

CHAPTER  XXXI.  Model  Electric  Plants.— First  Central  Station;  Changes  in  General  Me- 
chanical Construction  of  Dj-namos;  Instruments;  Multiple  Arcing  Galvanometers;  Use  of  Double 
and  Single  Pole  Switches;  Operating  Dynamos  in  Parallel;  Feeder  Connections  in  Continuous  and 
Alternating  Stations:  Throwing  Dynamo  Into  Circuit;  Cutting  Dynamo  Out. 

CHAPTER  XXxTT.  Underwriter's  Rules.  Etc.— Necessity  of  Rules- Special  Points  in  Wiring; 
Insulation  of  Sockets,  Fuses.  Fixtures;  Annunciator  Wire;  Office  Wire;  Leaky  Wires. 

CHAPTER  XXXIII.  Electric  Welding,  Forging,  Etc.;  Electricity  Applied  to  the  Kitchen.— 
Electrical  Methods  AppUed  to  Metal  Working;  Tliomson  Apparatus  for  Heating  Metals:  Welding 
by  Thomson  Method;  Bernardos  Process  of  Working  Metals;  Bringing  Piece  of  Metal  to  High 
Temperature  by  Dipping  in  Pail  of  Water;  Electric  Current  for  Warming  and  Cooking;  Electric 
Heating  and  Stoves  Compared. 

CHAPTER  XXXIV.  Electro-Therapeutics;  Galvanic  Current;  Faradic  Current;  Static  Elec- 
tricity; Electric  Osmosis;  Electro-Cautery;  Medical  Electric  Lights. 


*RICE  $2.00.    Sent  postage  prepaid  to  any  address  in  the  world  on  receipt  of  price.    The  Ideal  Work 
for  Electricians,  Central  Station  Men,  Engineers,  Dynamo  Tenders,  Linemen,  Students,  Etc. 


Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING,  CHICAGO. 


July  1 6,  18 


WESTERN   ELECTRICIAN 


PHANK  N.  PHILLIPS,  PncstDCNT. 
C.    H.  WAGENSEfL,  TncAOURCn. 


EUGENE  F.   PHILLIPS. 

Cencrau  Manaqcr. 


E.  ROWLAND  PHILLIPS,  Vict-PRC«. 
C.  n.  RCMINQTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDENCE,  K.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  10  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Miidison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,   R.  I. 

THE  "CLARK   WIRE. 


FOR 
SWITCHBOARD, 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 
Stranded  and  Flex- 
ible Wire  and 
Cables  with 
Clark's  Insulation 


Inspector  Boston  Fire  Underwriters*  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  ha3  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


THE  JOHN  G,  WRAY  CO, 

CONTRACTING  AND  MANUPACTURINQ 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  whatever. 


uI-l-IIMO     ^VOCIMT^ 


Crocker-Wheeler   Co.— Dynamos,    ]M:otor8,    Etc. 
Bfatioual  Meter  Co.— Gan  and  Gasoline  Engines. 


THE  JOHN  C.  WRAY  CO., 


110  South  Madison  Avenue, 

ii.L.ir40is. 


JOHN  COLLINS  WRAY,  Consulting  Electrical  Engineer,  Electrical  and  Mechanical  Expert. 


Engineers  and  Contraetors 

I>GhJrInK  a  thoroughly  reliable  Automatic  Starting  Appa- 
ratus for  electric  pumps,  elevators  and  other  Intermiitent 
work,  cannot  do  better  than  send  for  our  cataio^'ue  of 
Motor-Driven  Starters  and  Specialties.  Nodash-pots, shunt 
mattnets  or  other  delicate  mechanism,  yet  automatic  start 
and  Instantaneous  release  under  all  conditions. 

Automatic  Switch  Co.,      Baltimore,  fid. 

.AoENTS:  New  York  Clt>' and  New. Tersey.  D.  IT.  Par- 
rln.  Vanderbllt  Bldp.,  New  York;  Michigan.  Wisconsin. 
JMnois.  Indiana  and  Iowa,  Hardine  &  Hammer,  Marquette 
Bldg.,  Chicago;  Louisiana,  Vincent  Gray,  New  Orleans. 


Automatic  Motor-Driven  Starter. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 


(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 


HERMAN  A.  STRAUSS,  E.  E.,  General  Manager. 


120  I^iberty  Street,  NEW  YORK,  V.  S.  A, 


IMPROVED 


WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


Martin  J.  Insull. 


SARGENT  1^  LUNDY, 


EIMOINEI 

13  and   15  Monadnock  Block,  CHICACO,  ILL. 

ROEBUNG'S  BI-METALUG  WIRE 

Is  not  a    new   product — 

IpiliiH!!!!!^^  on    the    contrary,   it    has 

'■^  '       been   on   the   market   for 

several  years;    it  has  been 

ililliiiiiiitiimiiipinmiaj        tried  by  many  wire   using 

companies    and    has    not 

been  found  wanting  in  either  electrical  or  mechanical  qualities.     The  question  of  cost 

also  appeals  to  users,  because  bi-metallic  is 

CHEAPER  THAIV  COPPER. 


JOHN  A.  ROEBLING'SSONS  CO.,  Trenton,  N.  J. 


117-119  Liberty  St.,  New  York. 
32  South  Water  St.,  Cleveland. 


■  71-173  Lake  St.,  Chicafro. 

25-27  Fremont  St.,  Fan  Francisco. 


EVERYTHING  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL  BOND. 


WASHBURN  ti  MOEN  iVIFC.  CO., 

^A/0 IRC  ESTER,    IVI^KSS. 

■MNCH  OFFIcee  AND  WAREHOUSES:    N««  Tork.  ChlMgo.  San  Franclsoo.  Hautlan,    P1illa4el»hl«, 

Pllltkurg,  Boitiin. 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lighting 
Spark  Coils.    THE  VARLEY  DUPLEX  MAGNET  CO., 

138  Seventh  St.,  Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.        ....... 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co,,  Cliicago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Lonis  Electrical  Snpply  Co.,  St.  Lonti 
Tlie  Bradford  Belting  Co.,  Cincinnati. 


Phillips  Insulated  Wire  Co.: 

Office  and  Factory:    PAWTUCKET.  R.  L 
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Managership  of,  or  position  with.  locandes- 
cent,  arc  or  street  railway  plant.  Undersigned 
has  had  extensive  experience,  starting  with  the 
parent  Edison  Elecrrie  Light  Co.  in  l:^S4  and 
until  quite  recently  for  nine  years  handled  ttie 
business  as  manager  of  the  Edison  Light  Co.  of 
Des  Jlolnes,  la.  During  nine  years  with  the 
Des  Moines  Co.  showed  a  yearly  Increase  and 
hro-iglit  that  institution  froin  a  non-paying  to  a 
profitable  basis.  Correspondence  solicited  from 
non-paying  plants.  J.  A.  COLBY.  237 
]<ake  Street.  Chicago. 

WANTED. 

Practlty],  all  around  telephone  and  switch- 
board man.  Must  understand  all  phases  of 
telephonv  and  line  work.  Steady  employment 
to  the  rig'ht  man.  Must  be  well  recommended. 
Want  man  to  act  as  Inspector  of  both  lines, 
'phones  and  switchboard,  and  be  competeot  to 
keep  same  in  cood  working  order.  Size  of  ex- 
change, 450  "phones.  State  salary  expected 
Address  "INSPECTOR. "'  care  Western  Elec 
trician.  .:>10  Marquette  Bldg.,  Chicago. 


WANTED. 

Salesman,  competent  and  experienced,  desires 
position  in  the  West  as  salesman  in  store.  clt>' 
soliciting  or  traYehng.  for  general  supplies  or 
specialtv.  References:  Pierce  &  Richardson, 
E-  E.;  r'has.  F.  Foster.  E.  E.  and  M.  E  .  both 
Manhattan  Bldg.,  Chicago;  and  F.  Bissell  &  Co.. 
jobbers,  Toledo,  O.  Address  W,  S-  Byersou, 
116  St.  Clair  Street,  Toledo,  O. 


WANTED. 

Position  as  superintendent  of  a  light  and 
power  plant;  have  had  eight  years'  experience 
in  elec  rical  worii.  laying  out,  constructing  and 
maintaining.  Could  straighten  out  an  old  plant 
Able  to  apply  an  "ounce  of  prevention"  as  well 
as  "a  pound  of  cure."  Correspondence  .solic- 
ited. Address  "ti.  R.."  4110  ^  Incennes  Ave., 
Chicago. 


WANTED"^  good  and  reliable 
^^=^^=^^^  telephone  company 
to  establish  Ai  exchange  under  the 
auspices  of  the  Board  of  Trade  of 
Asheville,  N.  C,  a  city  with  a  pop- 
ulation of  14,000.  The  Board 
holds  the  contract  of  more  than  400 
telephone  users  who  have  agreed  to 
support  the  new  companj'  endorsed 
bythe  Board.  Bidders  are  requested 
to  give  their  lowest  rental  charges, 
and  state  what  S3'stem  thej'  will  use. 
W.  B.  WiLLi.AMSox,  Brest., 

Asheville  Board  of  Trade. 


Bids  for  Telephone  Exchange. 

Bids  will  be  received  at  the  office  of  John 
B.  Meagher,  Secretary,  Mankato,  Minn., 
until  July  29,  1S9S,  at  eight  o'clock  P.  M., 
for  installing  a  telephone  exchange  for 
Mankato  Citizen's  Telephone  Co.,  in  the 
City  of  Mankato,  State  of  Minnesota. 

SpeciBcations  are  on  file  in  the  office  of 
the  Secretary. 

Dated  July  gth.  1S9S. 

LORIN  CRAY, 

President. 
JOHN  B.  MEAGHER. 

Secretary. 
Mankato,  Minn. 


WANTED. 

Best  prices  paid  for  scrap  copper  wire  and 
Commutator  segments.    Eed  hrass  wanted. 

ircirs  A.  HIKE  &  CO.. 

No.  16  N.  Canal  St.  Chicago.  111. 


\A^  A.  IM  T  E:  D  . 

ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  "Westinghouse 

shops.  Work  guaranteed.  Ten  years'  experience. 

Llgnt  plants  Installed  complete.  Send  for  prices. 

HODCE.  WALSH  &  LORINC, 

701  Delaware  St.,  KANSAS  City,  Mo. 


FOR  SALE. 

storage  tattery,  56  cells,  150  ampere- hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  no  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SINTZ  OAS 
ENQINE  CO..  Grand  Kaplds.  Mich. 


For  Sale. 


♦  Two  sets  of  multipolar  pat-  '/ 
.;.  terns,  with  steel  castings  from  .j. 
*s*  same.  Would  sell  at  about  Ij 
•5*  the  price  of  castings.  ♦ 

f  ELECTRICAL  MACHINERY  I 

♦  BOUGHT  AND  SOLD.       t 


A,  A.  ROBINSON, 

206  Griswold  St.,  Detroit,  Mich. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY  DESCRIPTION. 


KIXXEAPOIilS, 


xiar:«ESOTA. 


The  Cornman  Company, 

SECOND-HAND 

ELECTRICAL  APPARATUS. 

Send  for  Our  Bargain  List. 
il34-II40  Hamilton   St.,  CLEVELAND,  OHIO. 


EDUCATION 

Thousands  have  been  helped  to  bet- 


ter pay  and  positions  through  our 

system   of 

instruction 


BY  MAIL 

Buildings  erected 
express// 
for  this 


of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect* 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

C9   ft   Mnnlh  ^^^^  ^^^  ^  College 

iP£  a  IflUIIIII  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  jfou  wish  to  studj. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


SIVIITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Klsdon Iron  Works,  San  Francisco,  Cal. ;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


BUY  YOUR  BOOKS 

FBOM  THE 

Electrician  Pub.  Co.,  5  1 0  Marquette  Bldg.,  Chicago. 


MARLO  «^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Out 
Of  Adjnstment. 

PROCTOR-RAYMOND 

MFC.  CO., 
Buffalo,    -    ■^■•y. 


The  Worcester  Polytechnic  Institute, 

M'ORCKSTER,   3IASS. 
T.  C.  aiENDEXHAL.1.,  President. 

Courses  of  study  in  Mechanical.  Civil  and  Elec- 
trical EnglueeriEg.  Chemistry  and  General  Science. 
New  and  extensive  laboratories  in  EngineeriiiE. 
Electricity,  Physics  and  Chemistry.  Special  facili- 
ties in  Steam  and  Hydraulics.  i04-page  Cata- 
lo^rn^*  showing  positions  filled  bv  graduates,  mailed 
free-    Address  J.  K.  marsttat.t",  Registrar. 


WOVEN  WIRE  BRUSHES,  ""l'  from  Pme  copper, 

Alloy,  Brass  or  Bronze, 


I 


^  Woven  Wire  Brushes. 


l^fll 


Any  degree  of  flexibility. 
Geaphite  Lubricatios" 
if  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  Co., Troy,  0.,  U.S.  A. 


SEND  FOR  LIST  OF 
.s=_ ARTICLES  ON 


X-RAV 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY,  ..niu^^.%lo..   CHICAGO. 


■^JE^A/^ 


>F30CSI 


L.OCKIE     & 

I  1673  MICHIGAN  AVENUE, 


VIAI_I_, 


CHICAGO. 


'BETms-'^l  LOW  IS. 


BARBAINS  IN  DYNAMOS  AND  ENBINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  Sio,  900,  1,075,  i.330.  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynimosof  750,  900,  1,300  and  2.000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1.20D  and  2,000  c.  p.; 
Engines,  50,  75,  S5,  100,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters,  150,  1,000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  A'b.  22. 

CHICAGO  EDISON  COMPANY, 


1 39  Adams  St. 

CHICAGO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  commuDicate  with  us,  as  we  are 
*Li.  all  times  in  the  market  for,  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  "We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

no  X.  Oesplalnes  Street,  CKICAeO,  UUL. 


Preserve  Your  Copies 


OF  THE 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Snite  510  Marq.uetfe  Building,       •       .       •       . 


CHICAGO. 


July  i6,  1898 


WESTERN  ELECTRICIAN 


Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate -Close   Regulation  and  High  Efficienciy 
at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANtES   Is  called  to  tliis  CKLEBRATEn  ^VATEU 

WHEIEL  as  particularly  adapted  to  their  use.  on  account  o(  its  rt-murkablr  r>l*Midy  moilon^ 
blgh  speed  and  great  efflclency  aud  larse  capacity  lor  its  diameter,  Uini^  double 
the  power  of  most  wheels  ol  the  same  diameter.     It  Is  used  by  a  number  of  the  leading  electric  com- 

Eanies  \vilh  great  satisfaction.     In  the  economical  use  ol  water  It  is  without  an  equal,  prodrcing  th* 
ighest  per  cent  oi  usetui  effect  gaaranleed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shall  t* 
develop  36  H.  P.  under  33  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  sbaJti, 
and  where  the  situation  admits  of  their  use  we  recommend  them, 

THE  S-^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  POK  CIECDLAK  AND  PRICE3. 

THE  LECLANCH^  BATTERY  CO., 

in  to  T17  East  13IstSt..  N.  Y. 


Practical  Running  of  Dynamos. 

A  little  tooklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

I*rioe>,   XO   Cents. 

Catalogue  of  mechanical  and  electrical  books 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 
510  Marque'.te  Bldg.,  Chicago 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territorj 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  In 
relation  to  resources,  adapt^bilitj'  and  advantages 
for  manufacturing,  and  seeks  to  secure  manuf  acror- 
Ing  plants  and  industries  where  the  command  of 
rawmaterlal, markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6.150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  tiy  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan. Iowa,  Jlissouri.  Minnesota. 
South  Dakota  and  Norlii  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  primefacfor  i- 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  tiiriviog  community  of  busi- 
ness men,  In  whose  midst  it  Is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines 
The  central  position  of  the  states  traversed  by  the 
Chicago,  Milwaukee  &  St-  Paul  Railway  makes  ii 

Eosslble  to  command  all  the  markets  of  theCnlted 
tates.  The  trend  of  manufacturing  is  westward 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reU 
able.    Address. 

LUIS  JACKSON, 


WHITE  CEDAR  POLES 


Industrial  Commissioner,  C,  M.  &  St.  P.  R'y, 

so,  III. 


450  Old  Colony  Building  Chicago, 


And  STREET  GAR  TIES. 

^Vholewale  ProduoerB. 
PEF9RIZC3  &  ^^raS,   DACSGEI-r-r,   IVII^IH. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH., 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


WHITE  CEDAR  POLEC 

^■^B  Posts  and  Ties.   Write  us  for  delivered  prices.  ^^^ 

Pittsburg  &  Lake  Superior  Iron  Co.,  Escanaba,  Mich. 


DOIM' 

bUy  any  CCdar   poleS   until  you 

KIMONA/""^ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you. 

THE  VALENTINE-CLARK    CO.,  Chicago 


STREET  RAILWAY  IVIEN 


—And  others  engaged  in 
electric  railway  work  will 
be  interested  in 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  WM.  m^TEKM. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  Is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  Thejmethods  of  testing  are  both  simple  and  reliable.  The  writer 
IS  indebted  to  the  Westinghouse.  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential,  E.  M.  F.,  Voltage,  Drop  of  Potential,  Resistance  (Ohmic),  Conductivity.  Chapter 
II.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles',  Field  Windings, 
(Varieties),  Series,  Shunt,  Compound,  etc.  Short  Shunt.  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator.  To  Shut  Down  a  IMachine  Not  Run  in 
Multiple.  Sparking.  Polarity,  E.xcitation  Grounds,  Generators  in  Multiple.  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII.— Measurements  and  Tests  of  Street  Railway  Motors- Faults,  Measurement 
by  Drop  of  Potential  Method  [Examples),  Insulation  Tests,  Voltmeter  Method,  Description  of 
Voltmeter  and  Ammeter.  The  Wheatstone  Bridge.  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes.  Bearinfjs,  Bucking.  Fuse.  Block,  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel.  Controller.  Reverse  Switch,  Rheostat.  Fuse  Box.  Light- 
ning Arrester,  Heaters.  Chapter  X.— Detinitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  28  and  28  A).  General  Electric  {K.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  Brake).  Walker  System  (B2,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  and  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Melting  Point,  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges.  Number,  Dimensions.  Height,  Length  and  Resistance  of  Pure  Copper  Wire.  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacitv,  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  "(Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  51.OO.     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

ElfECTBICIAN  FUBLISHINe  CO.,  510  IIIABQV£TT£  BIiI>e.,  CHICAGO. 


MAST  ARM^ 

.i^"^"^*  Automatic^ 

CUT-OUT^^-|RONo.. 

^.^-^WooD  Poles  j|      | 


"    jf  EASr     OF     OPERATION  'I 

1.1        Z^A^^    r/f/MA^S/P  CA/tf  rff/M  7W/CE 

,,j     SAAie  Ti/^e  rMAM  mrMAAirorvsn 


MANUFACTURER 


eiNCINNATI.O. 


Map  of  the   United   States. 

A  large  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C,  B. 
&Q.  R.  R.,  Chicago.  111. 

PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sys^em  running  between  Chicago, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashland  and 
Dnluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  any  of  these  north- 
western points,  Inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  F.  A.,  Milwaukee,  Wis. 


The  ORATOR 

Improved  Hunnings 

solid  back  dust  transmitters 
in  Wall,  Desk  and  Cabinet 
Stjles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  welt  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 

MAKrFACTURED  BY 

The  RAWSON  ELECTRIC  CO,, 

THE  ORATOR.  ELYRIA,  O..  U.  S.  A. 


ESTABLISHED    ieB6. 

NOTICE  I 

The  old  original 

D,  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1103  Pine  St.. 
ST.  I.OU1S,  MO. 


Theoldestand 
most  reUable 
manufacturer  of 
telepliones  and 
switchboards  in 
the  West.  Write 
forcatalogue 
and  price  list. 


D,  A,  KUSEL, 

Proprietor, 


WESTERN   ELECTRICIAN 


July  1 6,  1898 


Western  Telephone 
Construction  Co.^ 


Makers  of  First-Class  Telephone 
Apparatus    of    all    Descriptions. 


WESTERN 
TELEPHONES 
SPEAK  FOR 
THEMSELVES. 

The  recent  decision  in 
San  Francisco,  uphold- 
ing the  validity  of  the 
Firman  Patent  for  Mul- 
tiple Jack  Switchboards, 
has  no  bearing  on  the 
Western  Multiple  Sys- 
tem. In  fact,  it  leaves 
the  Western  System 
about  the  only  non-in- 
fringing system  for  large 
exchanges  in  existence. 


MORAL:  -  DON'T  RUSH  INTO  TROUBLE; 
BUY  WESTERN  APPARATUS. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

250-254  S.  CLENTON  STREET,  CHICAGO. 

Central  Energy  Telephone  System 

All  parts  subject  to  wear  at  central  office,... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 


TRANSMITTER 


Sensi-tive    for     ^■efuG&, 
IWIufried    -for*     Factory, 


Sealed  to  prevent  opening  by  inexperienced  persons. 


RECEIVERS 


Unequalled   in    Power, 

Practically   Indestructible, 


The  only  make  perfectly  reliable  for  central  energy  system 

OUR  REGULAR  EXCHANGE  EQUIPMENT 


is   Complete,    Durable, 
Reliable. 

The  only  manafacturers  selling  a  complete  line  of  Public  Exchange,  Toll  Line.  Police,  Fire 
Alarm.  Street  Riilvvay,  Central  Station  and  Interconitnunicatine;  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG. 


72-83  W.  Jackson  Blvd.,  Chicago,  VT.  S.  A. 


IndependentTelephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the  ^^^^^^ 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.   ADAMS  ST., 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  rio. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression   of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
X^  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as  containing  features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  dursft-ble 
qualities  is  unequaled. 

The  Largest  ilanu^ 
facturers  of  T  e  I  e= 
phones  and  Switch" 
boards  in  the  United 
States. 

Five  hundred  exchanges 
af^gregating  over  100,000 
telephones  in  use.  Pour 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices, 

U/C  OIIADAUTCC  Workmanship,  material  and  efficiency 
fIL  uUAnAll  I  Ct  of  our  apparatus  to  be  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  be  brought  against  OUR  patrons  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


THR  TRLRPHONE  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Institute  of  ElectHcal  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London,    Author  of  "^  Practical  Oidde  to  the  Testing  of 

Insulated  Wires  and  Gables."    Joint  Author  of  '■''Electricity  in  Daily  Life." 


1^6  Pas^^s  138  lllus-fcrs 


*rice  $1.00. 


i-tions,  Clo-tH,  hHand-Boolc  Size 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  p.s  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  It  is  felt  that  there  is  a  demand 
for  a  practical  book  on  telephone  working  and  management,  nnd  theTELFPHONE  HAND-bOOK  is  an  attempt  at  meeting  that  demaud.     With  the  exception  of  a  few  chapters  dealing  with 
eeriain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.    It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  It 
f  Terything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other" Haud-Books  which  have  been  so  favorably  received  by  the  entire  electrical  fraternity. 


-CONTENTS." 


^SaAPTER    1. 
2. 


The  Invention  of  the  Telephone. 

Sound  Waves.    Articulate  S)>eech. 

Electric  Telephony.    The  Bell  Telephone. 

The  Microphone. 

Current  Induction.  Electromagnetic  In- 
duction. 

The  Induction  Coll:  Its  Use  In  the  Tele- 
phone Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet  Telepliones. 

The  Bell  Telephone  Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Receiv- 
ers, Mercadler's  BI-Telephone. 

The  SlemeuG;  Kotyra.  Nemnayer  and 
Bottches  BecelverS: 


CHAPTER  13.    Carbon  Transmitters. 
H.    The  Blake  Transmitter. 

The  Long  Distance  Transmitter. 

The  Solid-back  Transmitter. 

The  Berliner  Transmitter. 

The  Cuttriss  Transmitter. 
_..    Various  European  Transmitters. 

20.  The  Efficiency  of  Carbon  Transmitters, 

21.  Batteries  for  Telephone  Work. 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 

24.  The  Practical  Management  of  Batteries, 

25.  Magneto  Bell. 

26.  Automatic  Switches. 
•tl..    Telephone  Lln.e  Constnictlono 


15. 
16. 
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19. 


CHAPTER  28.  Metallic  Circuit, 

29.  Underground  Wires. 

30.  Llghtnme  Arresters. 

31.  Inside  Wiring. 

32.  Installation  of  Telephone  Instruments. 

33.  Inspection  and  Mainteoance. 

34.  The  Condenser;  Its  Use  In  Telephony. 

35.  Electromagnetic  Retardation. 

36.  Exchange  Working. 

37.  Small  Exchanges. 

38.  Party  Lines:  The  Bridging  Bell. 

39.  Long  Distance  Telephony. 

40.  Duplex  Telephony. 

41.  Simultaneous  Telegraphy  and  Telephony 
Appendix. 
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Hold   Up!!  \A/ait  A   IVIinute!! 

HO\A/  DIRTY  YOUJR  B0IL.E:RS  ARE!! 

YOU  CAN  DO  so  much  towards  those  dividends  by  having  CLEAN  BOILERS.     Save  your  COAL— Coal  costs  MONEY. 

There  is  one  company  HONEST  and  ONE  WAY  ONLY  to  accomplish  this  work.  Send  a  sample  of  WATER  FOR  ANALYSIS. 
The  analysis  and  diagnosis — copies  and  letter — mailed  free,  the  order  being  optional,  and  if  shipment  or  preparation  is  made,  results  are 
assured,  as  our  goods  and  house  are  absolutely  reliable. 

DEARBORN  PREPARATIONSRESULTS-INVESTICATE. 


WATER    CHEMISTS.  OIL    CHEMISTS.  GENERAL    CHEMISTS. 

DEARBORN  DRUG  $c  CHEMICAL  WORKS, 


MANUFACTURINQ  ANO  ANALYTICAL  CHEMISTS. 


orncEa: 

23,  30. 


,  .32  and  33  Rtai.to  Building. 

Teleplione  No.  3335  Main. 


WM.  H.  EDGAR,  rmraiDENT. 

ANALYZERS  OF  EVERVTHINQ. 

CHICAGO,  ILL. 


MAKERS  OF  BOILER  COMPOUNDS. 

WOIiKS; 

2325-27-29  La  Salle  Street. 

Telephone  No.  iKni  s. 


■■IMTHISe  HAS  BEEN  MAKING 

nTELEPHONES 

fS'  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  fUUY  CUARAIITEED. 
,  •  CIRCULARS    FURNISHED.  ■ 

YiADVCT  Electric  C« 

BALTIMORE,  MP,  U.S.  A. 


"St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Exchanees,  Private  Line 
and  Toll  LIn3  Service.  Auto- 
matic ■Warfiliouse  Systems,  Ex- 
press Switchboards.  Alilnstru- 
Northwest  Engineering  Company,  St.  Paul,   Minn. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  lelephoDe  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


63  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publisliing  Co.,  °'°""^i?,",|*i^cS""*""^' 


NEW  KOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 189C. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Eichange 
ud-l  LoQg-lJIetaDce  Sen-Ice. 

We  manufacture  Swltch- 
boarda,  all  stylea  of  Tele- 
phones and  everything  to 
lequip  an  eichanfie. 

Send  lor  Illustrated  Cata- 
logue. 

KOKOMO  TELEPHONES! 
ELECTRIC  MFG.  CO., 
Kokomo,  Ind.,  U.S.  A 


KEYSTONE  TELEPHONE  CO,,  Telephoneslind  Supplies. 


Offioe>    ^nd    E'^^otory, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT,  Western  Agent,  Des  Moines,  Iowa. 


KLEIN'S  CLIMBERS 

Connectors's,  X.ineinen'H 
and  Construction  Tools 
Catalogue  Free...  iS*^Send  for  one 
MATHIAS  KLEIN  &  SON,     ' 

87-89  W.  Van  Buren  St..  .  Chicago,  Ills. 


ILLINOIS 


CENTRAL 


Kana  Two  Solid  Vestibuled  Trains  Daily 


DIAMOND  Ol 
AYLIGHT  Ol 

DAY  ^^ 


iiamond  opegial 
Iaylight  upegial 


XRAI  N 


between  CMcago  and  St.  Louis, 
Free  Reclining  Chair  Cars.  Parlor-Caf6  Cars,  Pull 

man   Buffet  Open  and  Compartment  Sleeping  Cars. 

See  that  TOur  ticket  between  Chicago  and  St.  Louia 

Reads  via  Illinois  Central  Railroad. 
It  can  be  obtained  of  your  local  ticket  agent. 

A.  H.  HANSON.  G.  P.  A..  III.  Cent.  R.  R..  Chicago.  111. 


Farr 
Telephones 

Are   so  simple   that  even 
children  can  use  them. 


It  Will  pay  you 


To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 


Hints  to  telephone  men;  how  to  build 
telephone  lines;  diagrams  and  direc- 
tions for  connecting  telephones;  liow 
to  overcome  telephone  troubles;  dia- 
grams for  connecting  Intercommuni- 
cating systems;  weight  and  resist- 
ance of  line  wires;  estimates  for 
building  exchanges;  induction  of 
various  wires;  about  telephone  pat- 
ents. Other  valuable  pointers.  Illus- 
trations of  different  methods  of  con- 
necting lines.  Over  200  Illustrations  of 
everything  needed  in  telephone  work. 
This  valuable  catalogue  sent  free  on 
request.  We  make  everything  you 
Deed. 


E"  ^  ^9^9  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


•«# 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


ThHIS    -TR^ADI 


IVI.ARK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of   the 
BEST    THINGS    manufactured   or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is  a   guarantee  of  their  excellence — 

are   the 
IMe'w  S-fcandard   ^ry  Ba-fc-fceries. 

krres-fcer    and    ^u-t-^u-l:    S'wi'fcol-i. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 


MADISON,  WIS. 
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THE  PELTON  WATER  WHEEL  COMPANY 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by 
the  most  modem,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice 
of  hydraulic  engineering  as  relates  to  power  development  in  its  widest  range  of  applica- 
tion, is  at  the  service  of  its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and 
are  running  the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as 
most  foreign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme 
variations  of  load.     Catalogues  furnished  on  application. 

Address,  PeltOH  Watcr  Wheel  Company, 

143  Liberty  St..  New  York  City,  U.  S.  A.  121  IMain  St..  San  Francisco.  Cal.,  U.  S.  A. 


BOX     533.     PIQUA 


WEATHERBOARD 

SIDING, 

for  Factories,  Warehouses.  Wharves, 
Stations,  Elevators,  Houses  aud 
\    Barns.     Write  for  Special  Circular. 

""^^^  Cincinnati  Corrugating  Co. 

I,  OHIO.  it 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

K^peciallv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  : 
The  lA/^esl  Forcer  ever  obtained  from  o  tched  of  the  same  diameter.    The  highest  g]  eal 
erer  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  irhni 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pnfi. 
.'^ible  atrength.    A  gate  uneqnaled  in  quiclaicss  ajid  ea-.<e  of  opening  and  dating. 
Tcffs  ."how  over  81  per  cent,  average  cfficiei}c>j  ivith  half  to  full  water.       '^ 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


NEW  CATECHISM 
OF  ELECTRICITY. 


HAWKINS' 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .  -         . 

JOS.  DIXO:!ir  CRTJCIBI^E   CO.,         -        -         jersey  City,  X.  J. 


5REG:TRflDEMARKS 


The  Phosphor  Bronze  Smelting  Co.  Iimited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CAST1NGS,WIRE,RODS,SHEETS,ETC. 

^ — DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


Plan  of  the  Work,  Contents,  Etc.         ' 

The  New  Catechism  of  Electricitj-  will  be  found  to  be 
surprisinely  jilain,  and  free  from  useless  and  ambiguous 
terms.    Ihe  plan  upon  which  it  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  intr,odueed. 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects.  - 

It  is  a  sciiooi  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
t\pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imponance  are  atonce  available. 

It  is  an  up- to  dale  work,  which  has  cott  a  large  outlay 
of  capital  and  time.  and.  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  ofKlec- 
tricity  and  Magnetism. 

TJie  Dynamo;  Conductors  and  Non-Conductors ;  S},"m- 
bols,  abbreviations  and  detinitions  relating  to  electric- 
itj-; Parts  of  the  DjTiamo;  The  Motor;  The  Care  and 
M'anagement  of  the"  DjTiamo  and  Motor. 

Electric  Lighting;  Wiring-  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Elf  ctrieal  Measurements. 

The  Electric  Kailway:  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor:  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Eniercencies.  etc..  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management:— all  the  directions  are  given  in  the  sini- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    The  names  "of  the  various  parts  of  the  ma- 
chine are  also  given  with  pictorial  illustrations  of  the  same.  • 

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
maeliinc;  made  In  different  parts  of  the  couutrj',  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


ARMINGTON£  SIMS  ENGINES 


Unexcelled  in  Design,  Workmansliip,  Efficiency,  Begnlation. 
Doable  ported,  Self- Ad j noting  Cylindrical  TalTCS. 
.Absolutely  Tight.    Perfect  Steam  Distribntion. 
Kites  Inertia  Governor.    Simple.    Powerful.    Effective. 
Engines  S5  to  i3,000  H.  P.  Capacity,  to  meet  the  requirements 
of  any  service. 

WE  INVITE  CORRESPONDENCE  WITH  ALL  INTERESTED  IN  THE 
ECONOMICAL  DEVELOPMENT   OF    POWER. 

ARMINGTON  &  SIMS  COMPANY, 


1898 


(Successors  to  Armington  &  Sims  Engine  Co.) 


WRITE  FOR  A  CATALOGUE. 

BOSTON  ,  F.  B.  Armington.  70  Kilby  St. 
NEW  YORK .  W.  F.  Haring.  1 1 06  Washington  Life  BIdg. 
PHILADELPHIA,  F.  E.  Bailey  &  Co..  913  Belz  BIdg. 
BALTIMORE,  MD.,  Morton.  Reed  &  Co. 


Providence,  R.  I. 


July   16,   li 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


ELECTRIC  LIGHTING 


OTTO 


M 


GAJ 


ENGINES 


Is  much  CHEAPER  than  nliat  youare  puy- 
ing  for  current.     Hnndreds  of  plants  are 


using  from  tn'o  to  three  hundred  horse  power. 

THE  OTTO  GAS  ENGINE   WORKS,  PHILADELPHIA. 


«EW  yORK, 

39  Corllandt  St. 


BOSTON, 

10  Pearl  St. 


CHICAGO. 

3G0  Dearborn  St. 


OMAHA. 

321  South  15tll  St. 


THE  LINK-BELT  MACHINERY  CO.. 

Engineers.        Founders.         Machinists, 
CHIt'AOiO,  IJ.  S.  A. 
Modern  Power  Transmission  Machinery. 
Rope  Drives.  Heavy  Pulleys.  Gears  and  Fly  Wheels. 
Approved  Friction  Clutches,  Etc., 
Modern    Methods    of    Handling    Coal    in    Power   Plants   and    Large  Electric 
Stations. 

Designs  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO..  ■  -  -  PHILADELPHIA  AND  NEW  YORK. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


Cloth. 


53  Chapters. 


272  pages. 

Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  -which  are  fully  answered  in  the  text. 

PRIC6.  $a.oo 

By  mail,  postpaid,  to  any  part  of  the  world 
This  book  while  especially  adapted  for  engineers'  examinations,  is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  st'^am  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:     *'I  think  there  are  few  engi- 

TLECTRICIAN  PUBLISHING  COMPANY.     - 


neers  that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides.*' 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  Ne^» 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 

*     Suite  510  Marquette  Building:,  Chicag:o,  IM- 


MUNICIPAL  OWNERSHIP: 


W^ith  legal  and  editorial  opinions,  tables  and  cost  of  lights  as  famished  by  private   companies   and   nianicipal   plants. 

BY   IVI.  J.   F-R^VIMCISCO. 
Fourth  edition,  revised.     100   pages.     PRICE  50c.    Full  of  valuable  information  for    everyone   interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 


The  Westlnghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


.■;..;..;..;..;..;.4. 


•$•              Ten  years  ago  the  Westinghouse  Compound  Engine  made  the   world's  record  for  + 

J     economic  duty  of  non-condensing  engines.  + 

4.              Tliat  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     It  j 

j.      has  been  verified  by  able  experts  many  times  since.  J 

i             It  stands  to  this  day  UNTOUCHED.  * 

4»                                                   ~                                                                                                           -  "J" 

T  J, 

ji.;.,;.,I,;  ;  i„i.,;..;..]..i.,h..h-;"!"I"M  I  I-I'M  !■!■■!  !  .!..!..!..;..!..:-H-H"I"!"!"!"!"I"!"I"I":"!' !■■!■•:■■!•■!'■!  ■!■:  11  1  I'M  !  M"I"I"fr 
S«HOPS  AT  PITTSBURG  ANB  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  Bldg.     Boston,  53  State  St.     Ciiicago,   171  La 
3alleSt.    Detroit,  Union  Trust  Bldg.    Ptiiladelpliia,  M.  R.  Muclcle,  Jr.,  &  Co.,  Drexel  Bldg. 
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of  the 

Standard 

direct-connected 


Moptet/ 

byaU 

Requiring 


Westinghouse 


Connected 


100  K.  W.  Westinghouse 
**Engine  Type"  Generator  Armature. 


^'Engine  Type*^ 


Generators 


Electric 


JOO  K.  \7.  Westinghouse  "Engine 
Type'*  Generator — Back   View. 

Least 

Wear 

Attendance 

Number  of  Parts 


New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Cincinnati,  Philadelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacoma.    Denver,  Mountain  Electric  Co, 
Ahcam  &  Soper,  Ottawa,  Canada,    G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    Westinghouse  Electric  Co.  Ltd.,  32  Victoria  St,  London. 
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The  skinner  AUTOMATIC 


Self=Adjusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 
tention, f  _ 

One=IIalf  Per  Cent.  Regnlation.     ) 

GOVERNOR  with  frictionless  bearings.     Re-         (<\j  - 
quires  DO  LUBRICATION  or  ATTENTION.  ""^l^ 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  -  ERIE,  PA. 


"Vim*'  Medium  Grade  Automatic. 


BBASrCH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  512  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


Boilers  of  All  Kinds. 


AMES  IRON  WORKS, 


IM.  Y, 


Ames  Higb  Orade  Automatic. 


SAIjES  AeENTS. 

JCALTENBACH  &  GRIESS.  Cleveland.  O. 

HAUBTMAN  &  LOEB,  Xew  Orleans,  La. 

F.  F.  COLLINS  MFG.  CO.,  San  Antonio.  Tex. 

HAETWELL  lEON  WORKS,  Houston.  Tex. 

HENDRIE  &  BOLTHOFF  MFG.  CO.,  Denver.  Colo. 

H.  W.  GRABER,  Dallas.  Tex. 

GEO.  M.  DILLEY  &  SON,  Palestine.  Tex. 

KELLETT-CHATHAM  MACHINERY  CO.,  Waco,  Tex. 
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To  the  Right 


Half  Turn 


AND  THE  GLOBE  IS 
LOWERED  GENTLY 
AND   UNBROKEN 

A  single  upward  move= 
ment  and  globe  and  holder 
are  securely  locked. 
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0,000 


I 
I 


General  Electric 

ARC   LAnP5 

in  service  are  fitted  with 
this 

SinPLE 
GLOBE  LOWERING 
DEVICE. 

It  is  a  distinguishing 
feature  of  all 

G.  E.  ARC  LAnP5 
and  is  found   in  no  others. 
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GENERAL  ELECTRIC  COflPANY. 


Boston.  Mass. 
New  York,  N    Y. 
Syracuse,  N.  Y, 
Buffalo.  N.Y. 
Philadelphia,  Pa. 


Baltimore.  Md. 
PittsbuFE,  Pa. 
Atlanta,  Ga. 
New  Orleans,  La. 


Cincinnati,  Ohio. 
Columbus,  Ohio. 
Nashville.  Tenn. 
Chicago,  III. 


Detroit.  Mich. 
St.  Louts,  Mo. 
Dallas,  Texas. 
Helena,  Mont. 


Minneapolis,  Minn. 
Denver,  Colo. 
San  Francisco,  Cal. 
Portland,  Ore. 


For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept..  Schenectady,  N.  Y     and  44  Broad  Street,  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 
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DON'T  READ 


The  WESTERN  ELECTRICLA.N  unless  you  want 
to  be  made  fully  aware  of  what  is  going  on  in  the 


electrical  field. 


DIRECT  COUPLED  UNITS  FOR  ARC  LIGHTING. 

Engines  Especially  Desigoed  for  This  Service.    Dynamos  Especially 
designed,  tor  These  Engines. 

CENTRAL  VALVE  ENGINES. 

Compound  or  Triple  Expansion.    Condensine  or  ]Von- Condensing. 

^ive:    iviaxiivivjim    e^^n^iviy. 

Over  215,000  H.  P.  in  ITse  and  on  Order,   lioweat  Cost  Per  K.  W.  Hour.   Hlgltest  Effleiencj-.    Combined 
Sets  Occupj'  (Smallest  CosHlble  Ploor  Space. 

K   IVl 


IVI.   C.   BUI 

11^©  ^V%?'©st  X^ake   Street, 


OHIC^OO. 


WESTERN  ELECTRICIAN 


Contains  more  news  for  the  busy 
reader  than  can  be  found  in  any 
other  journal  devoted  to  electricity.  Although  large  claims  of  superiority  have  been  made 
by  our  contemporaries^  it  has  been  rfl||^||l  t^^t  the  Western  Electrician  is  far 
above  the  other  papers  in  the  matter  |  |f  |f|v|jl  of  news,  as  is  evidenced  by  the  follow- 
ing testimonial:  "Although  I  have  taken  every  electrical  journal,  there  is  none  I  like  so  well  as 
the  Western  Electrician/*  This  is  the  reason  the  Westem  Elec- 
trician has  so  large  a  circulation,  even  if  it  was  not  found  at  the 


NORTH  POLE. 


WESTERN   ELECTRICIAN 
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IRON  ROOF 
FOR  SAI^K. 


Dimensions  of  building.  S7  feet  in  width, 
225  feet  in  length,  one  story  in  height;  side 
walls  and  gables  of  brick;  building  designed 
for  a  machine  shop,  but  owing  to  the  fail- 
ure of  the  purchaser  the  iron  roof  trusses 
are  now  offered  for  sale  at  a  bargain.  The 
roof  is  admirably  adapted  for  a  machine 
shop,  car  barn,  paper  mill  or  for  any  other 
general    manufacturing  purpose.    Apply  to 

THE  BERLIN  IRON  BRIDGE  CO., 

EAST  BIRLIN,  CONN. 


SHULTZBELTINq! 

(patent  sable  rawhide) 

SHULTZBELTlNqC0.ST.LOUlS.MO.W 
U.5.A. 


mh  DELAWARE  HARD  FIBRE  CO., 

^--i:^^  WILMINGTON,  DEL. 

SEm>  FOB  CATAIiOGUE  AltD  SAaiPt.ES. 

Sheets,   Rods.  Tubes   and   Special    Shapes. 


/NT£/l£57/Mff£AD/lif6 


SEND  FOR  300  PAGE  ILLU5.CATAL0GUE 


The  Pratt  &  Whitney  Co., 

MACHINERY  AND 
SMALL  TOOLS... 

IH^WF^-rF'^FRCa,  C^^l^l^.,  UV.  S.  A.. 

BRANCH  OFFICES:    Chicago,  No.  42  S.  Clinton  St. ;  New  York,  123  Liberty  St.:  Boston,  144  Pearl 

St.;  London,  England,  Buck  &  Bickman,  280  WhitechapelRoad;  Paris, 

France,  Fenwick  Freres,  31  Rue  Martelle. 


ALL  KINDS  OF  IRON-WORKING  MACHINERY, 

SPECIAL  ELECTRICAL  MACHINERY,  AUTOMATIC   SCREW  MACHINES, 
AUTOMATIC  SCALES,  SMALL  TOOLS  and  SUPPLIES. 

Write  for  Western  Catalogues,  Plans,  Estimates  and  Quotations  for  Plants, 
Special  Machinery  and  Small  Tools. 

For  10  Cents  in  stamps  to  pay  postage,  we  will 
send  FKEB  to  anyone  in  electrical  business,  one 
elegant  lithographed  box  of  suitable  size  for  holding 
egal  papers  or  other  valuables.  THIS  OFFER  FOR  10  DAYS. 
'Write  for  DTEW  CBCART  illustratise  and  desciibiue  onr 
improved  line  of  Tested  Fose  "Wire.  Fowe  Strip.  Fnae  l.inkB. 
Also  best  line  of  Tel.  &  Tel.  Fnses  and  Bloe'tg. 

CHICAGO  FUSE  WIRE  AND  MFG.  CO., 

■  54  LAKB  STRBBT, 

Chicago,  U.  S.  A. 


KARTAYERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Waskati 
and  Packings.    Patent  Insulating  Cleats. 

MAN UFACTUEED  BT 

THE   KARTAVERT  MANUFACTURING  CO..  Wllmiiigton,   Del. 

VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation,  and  mechanical  purposes,  in  sheets, 
tut^  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Del. 


PARTRICmRTERsWIlKlNS.: 

I  125  So.  b2nd.  St.  IlPhila, 


GENERAli 
SUPPLIES 


life***Aifeife****Jfel*ifeifeJfe*ifei^ifeifeifeife*BI 


EASTERN  OFFICE, 

8.S3  Broadway,  New  York. 


^AiTTORr. 


AMERICAN"  Sfr 

ARE  THE   BEST.    Send  for  detcrlptive  Circular. 


mHWAtifJ.¥.W>'J 


AMERICAN  BATTERYCO., 

EST'D  1999.         174  S.  Clinton  St..  Chicago,  III, 
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Black  Diamond  File  Works,  t 


Kat.  1863. 


Special 
Prize 

Gold  Medd 
at  Atlanta, 
1895. 
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^  STOBB  IK  THE  VKITED  STATES  AND  CANADA.  kX 

|G.  &H.  BARNETT  COMPANY,  It 
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PHILADELPHIA,  PA. 
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REW1RE0WITH  RAVEN  WHITt  COBLWIRE 


OFFICE 

1  131   THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSUUTED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  III. 

Gentlemen; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  e.'sclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,   the  wire  upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  ver}'  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr, 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  thelargest  buildings  in  the  United 

States. 


GRIMSHAW  WHITE  CORE 

RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


Used  by  some  of  the  largest  Central  Stationi 
and  Fire  and  Police  Departments  in  the  U.  8. 


New  York  Insulated  Wire  Company, 

MAIN  OFFICE:  RiiaH(.ucc.i         CHICAGO:  BOSTON:  SAN  FRANCISCO: 

13-17  Cortlanill  St.,  New  York.      """"•'""■I  320  Dearborn  St.    134  Congress  St.   116  New  Montgomery  SI. 


tftO«*«.«     A»^i^ii  i^v*  CopyrtRbt,  1808.  by 

Jp^   pSr   /\nnUrn-      KI©ctrtolanPul>nBlilii(raurapany,Chlc«(?o. 


EVERY  SATURDAY.    „ 


VoL  XXIII. 


CHICAGO,  JULY  23,  1898. 


No.  4 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

""/^T.V'ii'i'xIoNr     -S'^P'e^  Electrical  Company, 

7B-8I   Cornhlll.  BOSTON.  MASS. 


1137  Monadncck  Block.  CHICAGO. 


'.  IVI 


MANUFACTURER  OF 


INSULATED  ELECTRIC  WIRE, 


P-I-KXIBI-Ce    OORDS    JK\ 
«0O  A1iri>  202  NORTH  THTRI>  STREKT. 


PHII/ADEIiPHIA,  PA. 


The  Ansonia  Electrical  Co., 

jol  w*a  9  ^  t>a  i  Jk.,   ^^i^p^., 

MANTTFACTURERS  OF 

SHIELD    BRAND    MOISTURE-PROOF 
FEEDER  AND  LINE  WIRES. 

Macnet.  Office,   Damp-Proof  Office   and  Annunciator  Wires. 

Bell«,  Batteries,  Annunciators  and  all  House  Goods  Supplies. 

1S89— Paris  Exposition, 
lILedal  for  Bobber  Insnlation. 

1893— TForld's  Fair, 
Sledal  for  Babber  Insulation. 


^ON'^ 


THDB  STASTBABB  FOB 

BUBBEB  DTSHLATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *'"»?"  Wires. 
THE  OKONITE  CO..  Ltd. 


iy."D!.«rt  gg;g.'e';,  [  "'"""»•       253  Broadway,  Hew  York. 

JOHN  D,  CBIMMIN8,  JiC.,  f resl. 


(Formerly 
GaliforDia 
Atphalt  Co.) 


Geo.  T.  Manson,  Gen'ISupt 
W.H.Hodalns.Secy. 

Alcatraz  Electrical 
^^      Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

57  East  59th  Street, 
NEW  YORK. 


Atlantic  Alcatraz  Asphalt  Co., 


THE  ''AMERICAN"  FUEL 

ECOIMOIVIIZEIR. 

the  best  in  the  world. 
BROOMELL, SCHMIDTS  CO.,  Ltd. 

MANUFACTURERS, 


Cable  Address, 

Broomell,  York.  '  '    _       _ 

A  B  C  Code.  4tb  Edition.  \Jm  &.  JX, 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  loolt  over  the  proundand 
submit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what !«  required. 

WESTDH  EleDtrieal  immmi  Co., 

1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Voltmeters,  Millifoitineters,  Voltammeters, 
Amnieters,    Mlllianiineters, 

Ground  Detectors  and  Circuit  Testers, 
Oiimmeters,   Portable  Galvanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters   and    Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 
WestonStand^  Portable  Direct  „enMon  the  ''-Y- BJJ^b-.-  whsu  wriUog 


HtlGME: 

PARIS  1867. 


CHICAGO  1993.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS. 
San  Francisco.  Cal. 


WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mir. 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago.  III. 
M.OUPEROW, 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  CO., 
New  Orleans,  La. 


StandardllndergrGundGableGo. 


542  The  Rookery, 
Chicago. 


WestlDKliouse  BIdg.,"""    18  Cortlandt  St., 
Pittsburg.  New  York  Clt>-. 

607  Security  Building,  St.  Louis.  Mo. 


1225  Betz  Bldg^ 
Philadelphia.  P» 


p  Electric  Gables,  Conduits,  Wires  and  Accessories. 

Also  Hisb  Orade  Rubber  Covered  'Wives  and  Cables. 


Steel  Dynamos  and  Motors.  8, 

15,  20,  35,  50,  100,   200,  300  and 

500-light  machines.  >/i,  1, 2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
—  derlng. 

THE  HOBART  ELECTRIC  MFG.  CO..  .  Troy,  Ohio. 


A    I      IIaDAC     consultinq  euctsical 
■  Li    nCIIACy    ENGINEER.^^ 

Estimates,  Plans,  Specifications, 
ExamlDations,  Keports,  Tests. 
306  Oriel  BnUding,     ST.  I.01TIS,  MO. 


Queen  &  Co., 

1012  Chestnut  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen- Wirt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils. 


HEADQUARTERS 

RHEOSTATS! 

THECUTLER-HAMiyiERIVIFG.CO., 

CHICAGO. 


Insnlating  Paint  #  Varnish. 

We  were  the  first  cliemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  Investlgratlon  enables  xiM 
to  be  of  service  to  wide-awake  electricians. 

MASSAGHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


Tho 


BraPastlfDS. 

T.  H.  Brady,  New  Britain..  Conn.,  U.  S.  A^ 

Manufacturer  of  Mast  Arms.Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
^^QT^,— Catalogues  and  Prices  fur- 
nishid  on  application. 

I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO..  PHIUDELPHU 


Charles  ffinnson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PEKFJECT  aiECSAJVICAIi  COBJSTJBUCTION, 

SICiHEKT  £I.E:CTRICAI.  EFFICIESfCX. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


SOLE 
MAKERS  IN  THB 


THE  Fuel  Economizer  Co., 


MAIN  OFFICE  AND  WORKS:  MATTEAWAN,  N.  Y. 

__  Branch  Offices:    74  Cortlaudt  St..  Now  York;  l(va  Ex- 

»r        ctiaoee  Bldg.,  Boston.  Mass.;  1105  Monadnoclt  Elk.,  Chicago,  HI.;  5* 

K'ySt.  Chambers,  Montreal,  Can.;  32  First  St.,  San  Francisco,  Cal. 
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TIBW  OF  jrOIIfTS. 


CROSS     ARMS 

CREOSOTED    WILL    LAST   FOR   MANY 

YEARS. 
IT  PAYS  TO  USE  THEM. 

-^GET  OUR  PRICES. 


CREOSOTED    Wood    Conduits 


t   UIMDERGROCIND    \A/IRES. 

FOR    TELEPHONE,    TELEGRAPH    AND    ELECTRIC    LIGHT    COMPANIES. 

There   are   adTanta^es  in   nsins:   CREOSOTED   lifOOD  COBTDIJITS 

not  obtained  in  niiins  any  other  kind:  les  vrili  not  be  scratched  by 

bein^  drawn  throneli  mem:  no  concrete  foundation,  sides  or  top 
required:  wires  in  creoNoted  w^ood  conduits  are  moist  easily 
reached  between  manholes  -  s  ubn'ays  constructed  writh  creonoted 
wood  conduits  in  less  time  than  by  any  other.  In  parks  and  on  boule- 
vards they  are  the  best  because  vegetable  growth  is  prevented,  keep- 
ing roots  aw^ay  from  cables. 


THE  IVIIOMIGSiMM  PIP»E  CO.,  Bay  City,  IVIiehigan,  U.S.  A.. 

A  National  Rider  never  changes  Ms  mount— National  Cycle  Mfg.  Co.,  Bay  City,  Mich.  Get  onr  Xew  Catalogne. 

W.  S.  HILL  ELECTRIC  CO.,MM!>r!Li§i 


Send  for  Catalogue. 


GENERAL  WESTERN  AGENTS: 

Central  Electric  Co.,  Chicago. 


'>A^ITCI 
►  \A/^ITCI 


(OA.RI 
5  A.NI 


»A.NI 


HART  FLUSH  SWITCHES. 


ind    OHi 


As  here  illustrated,  we  make  Flush  Switches  with  both  Round  and  Rectangular  Bases.  Our  ROUND 
style  Base  will  fit  our  regular  Iron  Frames  and  Boxes.  Our  RECTANGULAR  Bases  are  adapted  for 
narrow  recesses,  such   as   Frames  and    Boxes   usually  used  for  !'Push    Button"  Flush   Switches.    You 

will  therefore  note  that  if  some  other  style  of  Flush  Switch 
which  you  have  in  use  causes  trouble,  you  can  replace  it 
with  a 

HART   FLUSH   SWITCH 

without  disturbing  your  own  frame  or  box.  Simply  take  out 
the  defective  Switch  and  replace  it  with  a  HART. 

For  full  particulars,  see  our  Illustrated  Catalogue,  pages 
14  and  28. 

All  Electrical  Supply  Houses  ^^l^Zlr^^^^^.ZiT'"'  "' 


No.  202,  with  plate  removed. 


No.  602,  with  plate  removed. 


Make  your  orders  read  "HART"  Switches,  and  you  will  be  well  satisfied  with  value  received. 


THE  HART  &  HEGEMAN  MFG.  CO 


Hartford,  Conn. 


TRANSFORMERS-WATTMETERS 


(SCSIHBEF'F'BFV'S     I  ■V^|3F3^^/^EO.) 


Double  Primary  Coils. 

No  Brushes, 

Double  Secondary  Coils, 

No  Commutator, 

Good  Ventilation, 

No  IVloving  Wire, 

Ligrht  Weight, 

Simplicity, 

Hig-h  Efficiency, 

Durability, 

Good  Regrulation, 

Reliability, 

Small  Iron  Loss. 

Convenient  to  Install. 

Even  to  a  6  c.  p.  Light 

DIAMOND  ELECTRIC  CO., 

Office:  1202  Fisher  Building,  Chicago,  III.  Factory:  Peoria,  III. 


July  27,,   1898 
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TRADE    MARK : 


'Ctijlorilrr  accumulator'' 

REGISTERED    SEPTEMBER    11,    IBS*- 

To  Central  Station  Managers: 

Mr.  Louis  A.  Ferguson,  General  Superintendent  of  the  Chicago  Edison  Co., 
said  of  Storage  Batteries  in  his  paper  read  at  the  N.  E.  L.  A.  Convention:— 

"  In  addition  to  any  one  of  the  various  ways  in  which  the  storage  battery  may  be  emploj'ed, 
it  always  acts  as  a  reserve,  guaranteeing  the  consumer  good  service  in  much  the  same  manner  as 
a  bank  surplus  is  a  guarantee  to  the  depositors  in  cases  of  financial  emergency." 

WOULD    NOT   SUCH    A   RESERVE   BE  VALUABLE   TO   YOU? 


THE  XSIaXSGTRIG  STORAGZ:  BATTXSRV  CO., 

Drexel  Building,  PHILADELPHIA,  PA. 


I  NKW  YORK,  20-22  Broad  St. 
SALES  OFFICES:-  UOSTON.  MASS..  60  State  St 


SAN  FRANCISCO,  CAL..  10  Front  St. 
Catalogues.  BALTIMORE.  MD..  Equitable  BldR. 

CHICAGO,  ILL..  Room  1424  Marquelte  Bldg.  CLEVELAND.  O.,  Room  914  New  England,  Bldg. 

CANADA,  Tbe  Canadian  General  Electric  Co..  Limited.  Toronto,  Ont. 


»ROOI 


ECOIMOIVIICAL.— 


—  IIMDESTRUC-ri 


(SWITCH    ^"^^ 

ou'rouT. 


Write  for  Catalogues. 


Sv/itch  and  Panel  Boards. 


i 

n 

,„_  ,1 

THE  BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


5ole  Mfr's.  and  Patentees. 


VJTI 


IM.    Y. 


REWIRED  WfTH  RAVEN  WMFTE  CORE  WIRE 


OFFICE 

TK^   Ferris  \A^Ki^e>l   O^. 

1 131  THE  Rookery, 

Chicago.  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago  III. 

Gentlemen: — After  carefully  conslder- 
iDg  the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,    the   wire   upon   the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


GRIMSHAW  WHITE  CORE 

RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  UnitoS 
States. 

Used  by  some  of  the  largest  Central  Stations 
and  Fire  and  Police  Departments  in  the  U.  8. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
1 3-1 7  Cortlandt  St.,  New  York. 


BRANCHES: 


CHICAGO: 


BOSTON: 


SAN  FRANCISCO: 


320  Dearborn  St.    134  Congress  St.    116  Nev>   Montgomerf  St. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.  Iv 
American  Battery  Co  —  xxli 
AmericanEl.  Heater  Co.    xsii 

Amer.  Ei.  Meter  Uo 

Amer.  El.  Tel.  Co xvl 

American  Elec.  Works xlii 

Ames  Iron  Works 

Ansonla  Electrical  Co i 

Armlngton  &  Sims  Co..  xviii 
Atlantic  Alcatraz  Asph.Co.  i 
Automatic  Switch  Co.. .      xiii 

Bain,  Foree xii 

Baker  &  Co xii 

Ball  Engine  Co xli 

BamettCo.,  Q.  <t  H sxii 

Battle  Creek  St.  Pump  Co.  xi 
Seattle  Zinc  Works  Co.       xlv 

Belknap  Motor  Co 

Berlin  Iron  Bridge  Co . .     xxii 

Berthold  &  Jennings iv 

Bealy  &  Co,,Cliaa.  H....     xxfi 

Boiler  Expurgator  Co... 

Borden  &  Selleck  Co xlx 

Bossert  Elec.  Const.  Co..      Hi 

Brady,  T.  H i 

Brlxey.  W.  R 1 

Broomell,  Schmidt  &  Co..        1 

Broughton,  H.  P xll 

Brush  Electric  Co Ix 

Buckeye  Electric  Co ... .  x  i 
Bullock  Elec.  Mfg.  Co...  x.  xi 
Bullock  M.  C,  Mfg.  Co...        X 

Burnley  Batt  &  Mfg.  Co.  

Cabinet  Mfg.  Co — 


Card  Electric  Co 

Central  Electric  Co 

Central  Mfg.  Co 

Chicago  Armature  Co.... 

C.  B.  &  Q.  R.  R 

Chicago  Edison  Co.  ...  1 
Chicago  El.  &  Stereo. Co.. 
Chicago  Ins.  Wire  Co. . . 

C,  M.  A  St.  P.  R.  R 

Cinn.  Corrugating  Co  ... 
Cleveland  Electric  Co... 

Commercial  El.  S.  Co 

Commutator  Co..  The.. . 

Cornman  Co 

Cutler-Hammer  Mfg.  Co. 
Cutter  El.  A  Mfg.  Co 


XV 

xvili 

.     Ir 

.  viii 

xiv 

xlv 

i 
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Dayton  Globe  Ir.  Wks.  Co.  xvlJi 
Dearborn  Drug  &,  Ch.  Co.  xvli 
DelawareHard  Fibre  Co.  xxil 
Detroit  &  Clev.  Nav.  Co.  xviii 

Diamond  Elec.  Co II 

DlehlMfg.  Co vii 

Dlion  Crucible  Co..  Jos.    xvlil 

Eastern  Elec.  Cable  Co. .     

Edison  Mfg.  Co viil 
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Garlock  Packing  Co 

General  Electric  Co....       xxi 
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Gordon-Burnham  Battery 
Co vili 

Hart  Sl  HegemanMfg.  Co.  ii 

Harvard  University xlv 
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Illinois  Electric  Co 
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Keystone  Tel.  Co xvil 
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Miscellaneous  Advs xiv 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  EI^ECTRICAL,  REPAIRS  AXD  MACHIXE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  yonr  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  you  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


76     IN/IA^RKI 


SANDY  HILL,  N.  Y.,  U.  S.  A. 
Manufacturers  Of    |„ducto|.    AltematOrS. 


OFFICES: 

39  Cortlandt  St.,  New  York. 
601  Barliogton  Bldg,, 

St.  Louis,  Mo. 
301  N.  Main  St., 

Los  Angeles,  Cal. 
Dallas  E.  S.  &  C.  Co.. 

Dallas,  Texas. 
Barden-Sheets  E.  S.  &  C.  Co. 
Houston,  Te.tas. 
The  Western  Electrical  Co., 
Omaha,  Neb. 
409  Market  St.,  San  Fraacisco,  Cal. 
S.  N.  Blake.  Y.  M  .  C.  A.  Bldg.,  Elmira,  N.  Y. 
S.A.  Rail  &Co.,  New  Orleans,  La. 
Hunter  &  Hejward,  Charleston,  S.  C. 
The  Electric  Mach.  Co.,  Minneapolis,  Mino. 
BagDall  &  Hilles,  Yokohama,  Japan. 


NEW  AUTOMATIC 


it 


CUT  IN" 

and.CUT     OUT 

TIME  SWITCH. 

For  Electric  Light  and 
Power  Circuits. 

NOVEL  FEATURES. 

Write  for  Bullelins  and  Prices, 


CLEVELAND  ELECTRIC  CO., 

Cor.  Middle  and  High  Sis., 

CLEVELAND,  O. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


A.KROIM,     OHIO, 


IMANUFACTURE 


ELECTBIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


10  00. 

MANSFIELD,    OHIO. 

GENERATORS  AND  MOTORS  OF  THE  HIGHEST  EFFICIENCY. 

Multipolar   Electroplating  Dynamos — Best   on   the  Market.     Special  Motors   and  Automatic  Controllers  for  Pump 

and    Elevator  Equipment. 

S^VI-CS  \  !.=> Cortlandt  Street.  >"e\v  York:  1334  ilarquette  Building,  Chicago:  15-21  Stout  Street.  Denver.  Colo  ;  169  W,  Water  Street.  Milwaukee,  Wis.; 

.  470  Syndicate  .\rcade,  Minneapolis,  Slinn.:  109  N.  Ninth  Street.  Lincoln,  Neb.;  810  Xeave  Building,  Cincinnati,   Ohio;  ^1  Baronne  Street, 
./K^E^I^I  E^:  (  New'Orleans,  La.-,  609Smilhfield  Street,  Pittsburgh,  Pa.;  169  Elm  Street,  Dallas,  Tes. 

The  Zamel  Arc  Light  Meter 

AHD  ELECTRIC  CURREHT  TIMER 

Is  the  ONLY  RELIABLE  DEVICE  for  Timing  tiie  Use  of  Arc  Lights, 

1-t    Is     Posi-tive    in     l-ts    Action. 

ISEXD  FOR  CIRClIIiAR. 

Zamel   Arc   Light    Meter    Co., 

Approved  by  the  Xationfil  Fire  Underwriters'  Association. 


July  23,  1898 
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CONDUITS. 


We  are  Headquarters  for  Conduits. 


«> 
«> 
«• 
«> 
«> 
«> 

<s> 
<s> 
«. 
<s> 
«> 
«> 

<s> 
<s> 
<s> 
<s> 


Loricated  Conduit. 


Iron  Armored  Conduit. 


ALL  SIZES  CARRIED  IN 
CHICAGO  STOCK 


Brass  Armored  Conduit. 

Circular  Loom  Conduit. 


•I**I"i"I"I"I"*I"I*  •I**I"I**I"V 


Plain  Conduit. 


Central  Electric   Company, 


364=266=268=270  Fifth  Avenue, 


GEORGE  A.  McKINLOCK.   President. 


«> 
«> 
«> 
«> 

«> 


«> 


CHARLES  E.  BROWN,  Secretary. 


I 


CHICc4G0. 


S.   R.  FRAZIER,  Treasurer. 


JS        IT  NEVER         W 
^  OISAPPOIKTS    y 


Southern  Electrical  Supply  Co.,  St.  Louis. 


NOW    IS   THE   TIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  K,  C."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  the  defects  of  the  principal  lightning  arresters  on  the 
market  are  overcome.     The  E.  M.  F.  required  for  discharges  is  ' 
less  than  is  dangerous  to  the  insulation  of  the  system.     The  in- 
sulation of  the  arrester  itself  is  very  high.     Liability  to  short 
circuits  is  avoided.     Arc   is  quickly  broken  without  excessive 
\  flow  of  dynamo  current.     Construction  is  strong  and  durable, 
/  and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,    is  impossible.      Our   choke    coils   add   no    self   induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 
Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURINC  COMPANY, 


■VIA 


\J. 


J\. 


THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sale  of  the  S.  K,  C 
System  in  Canada. 


nnliinil  /Chicago.  1506  Harquette  Building. 

RRANliH  \ Boston,  Equitable  Building. 

Uliniiuil  ;New  York,  Rooms  1006.1007  Empire  Bldg..   Broadway  and  Rector  St. 


nCCIPEv"  l^""  Francisco.  300  California  Street. 
UrriutO  .  I  Anderson.  S.  C. 

\St.  Louis,  Mo.,  Western  Electrical  Supply  Co. 


vl 
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SAWYER-MAN  LAMPS 

Still  lead  all  others 
in    efficiency,    maintenance  of  candle    power    and   careful   attention  to 
details  of  construction. 

New  York.  J20  Broadway;  Philadelphia,  Girard  Building;  Boston,  Exchange  Building;  St.  Louis, 
American  Central  Building;  Chicago,  New  York  Life  Building;  Tacoma,  "Wash.,  907  Pacilic  Ave.; 
Syracuse,  N.  Y.,  Bastable  Building;  Btiffalo,  N.  Y.,  Guaranty  Building;  San  Franscisco,  Mills  Building; 
Pittsburg,  Westinghouse  Building;  Atlanta,  Ga.,  Equitable  Building. 

For  sale  by  leading  supply  houses. 


Sawyer-Man 

Electric 

Company. 

Allegheny,  Pa. 


0-0-0- 0-0-0-0-0-0- 0-0-0-0-0- 0-0-0-0-0-0-0- 0-0-0-0- 0-0-0-0-0-0-0-0-0-0- 0-0-0-0-0-0-0-0-0-0-0-0-0- o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o- 0-0  0-0- 0-0-0- o-o-o-o-o-o-o-o-o-o-o-o- 0-0-0-0-0-0-0-0 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 


ELECTRICIAN     PUBLISHING    CO., 

S  lO     IVI^i-qu^-t^c^     Bu  ildi  ns,    ^H  i^^g:^ 


CLASSIFIED    INDEX  OF  ADVERTISEMENTSe 


Anniui  Riators. 

^nsonia  Electrical  Co. 
Central  Electric  Co. 
Conunercial  El.  Supply  Co. 
Electric  Appliance  Co. 
minois  Electric  Co. 
Partrick.  Carter  &  Wilkins. 
Proctor-Raymond  MXg.  Co. 
Western  Electric  Co. 

Are  Laiaps. 

Central  Electric  Co. 
Dielil  Mfg  Co. 

Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Light  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlngbotise  EL  &  Mfg.  Co. 

Are  Iiiffbt  Cord. 

Samson  Cordage  Wka. 

Batteries  and  Jars. 

Ansonia  Electrical  Co. 
Burnley  Batt.  &  Mfg.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Edison  MIg.  Co. 
Electric  Appliance  Co. 
Gordon-Burnliam  Battery  Co 
Illinois  Electric  Co. 
Leclanche  Battery  Co.,  Tlie 
"National  Carbon  Co. 
Partrick.  Carter  A;  Wilkins. 
Peru  Elec.  USg.  Oo. 
Western  Electric  Co. 

Bells. 

Central  Electric  Co. 
Conunercial  El-  Supply  Co. 
Electric  Appliance  Co. 
Huebel  4.  Manger. 
Illinois  Electric  Co. 
Partrick.  Carter  &  Wilkins. 
Proctor-Raymona  Mfg.  Co. 
Western  Electric  Co. 

Beltine. 

Link  Belt  Madilnerr  Co. 
L.  P.  &  D.  Transmitter  Co. 
Main  Belting  Co. 
Munson,  Chas.  Belting  Co. 
Peerless  Ruboer  Wig.  Co. 
Shulti  Belting  Co. 

Boilers. 

Ames  Iron  Works. 
Armington  &  Sims  Co. 
Westinghouse,  Ctiurch.  Kerr 
&Co. 
Beofes,  Bleetrical. 
Klectrioian  Publishing  Co. 

Bridses.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co- 
Bmshes. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Holmes  Fibre-Graphite  Oo. 
Ohio  Elec.  Specialty  Mfg.  Co. 

Bnildinss  and  Boofing. 

Berlin  Iron  Bridge  Co. 

Bnrelar  Alarma. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Ca 
Hnebel  &  Manger. 
Partrick,  Carter  A  Wilkins. 

Cables  (See  Insulated  Wires.) 
Cables,  Electric  (Seelnsu- 

lat«d     WlrsB),     Copper, 

Sheet  and  Bar. 

American  Elec.  Works. 
Briiey.  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Go. 
Eastern  Electric  Cable  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Ca 
Standard  Underground  C-  Co. 
Washburn  &  Moen  Mfg.  Co. 

Car1>on8.Poiiits  A  Plates. 
Central  Electric  Co. 
Ghlx^o  Edlaon  Co. 
^^unerclal  EL  Supply  Co. 
Eleotrle  Appliance  Co. 
National  Carbon  Co. 
Belsln^r,  Hugo. 

Compound. 

Boiler  EspurgatOT  Go. 
Dearborn  Drug&Ohem.Wks 
Illinois  Electric  Co. 
Mass.  Chemical  Co. 
McLennan  &  Co.,  K. 


Ohio  Elec.  Specialty  Mfg.  Co. 
Standard  Paint  Co. 
Western  Electric  Co. 

Commntator  Segments. 

Commutator  Co  ,  Tne. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Michigan  Pipe  Co. 
Construction  &  Bepaij^. 
Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg  Co. 
Chicago  Edison  Go. 
Ft.  Wayne  Elec.  Corporation. 
Hodge,  Walsh  &  Lorlng. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 
Contractors  and  Electric 
Uffht  Plants. 
Akron  Elec.  Mfg-  Co. 
Bain.  Foree. 
Broughton.  H.  P. 
Brush  Electric  Co. 
Bullock  Elec.  Mfg.  Co. 
Card  Electric  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
McRae.  A  L. 
Northern  Electl.  Mfg.  Co. 
Sargent  &.  Lundy. 
rmtett  Elec  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec  &  Mfg  Co. 
CouTcyors. 
Bordea  &SelleckCc>. 
Link-Belt  Machinery  Co. 
Copper. 
BcaitieZinc  Works  Co. 
Besly  SCo..Ghas.  H. 

Mansfield  Temp.  Copper  Co. 
Copper  Wires. 
American  Electrical  Works. 
Besly  &  Co..  Chas  H. 
Brliey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
Okonlte  Co. ,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons.  Co.,  J.  A. 
Simpler  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 
Cordaee. 

Samson  Cordage  Wks. 
Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 
Brackets. 

Brady.  T.  H- 

Central  Electric  Co. 

Central  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tei.  A  Cons.  Sup.  Co. 

Michigan  Pipe  Co. 
Cut-Outs  and  Switches. 

Automatic  Switch  Co. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chlcaeo  Edison  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Go. 

Cutter  El.  &  Mfg.  Go. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

General  Elec.  Co. 

Hart  &  Hegeman  Mfg.  Co. 

Hill,  W.  S.  Hlectrlc  Co. 

Illinois  Electric  Co. 

Leonard,  H.  Ward  Elec  Co. 

Palate  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WesUnghouse  EL  ft  Mtg.Co. 
Dynamos. 

Akron  Elec.  Mf^.Co. 

Bullock  Elec.  Mfg.  Co. 

Card  Electric  Co. 

Central  Electric  Go. 


Commercial  El.  Supply  Co. 
DIehl  Mfg.  Co. 

Ft  Wayne  Elec.  Corporation. 
General  Electric  Go. 
Northern  Electl.  Mig.  Co. 
Sargent  &  Lundy. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warner  Co  ,  Wm.  F. 
Warren  Elec.  Mfg.  Co. 
Warren-Medbery  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Economizers,  Fuel. 

Broomell,  Schmidt  &  Go. 
F^iel  Economizer  Go. 

Elec.  Heafg  Appliances. 

American  Elec.  Heater  Co. 

Electric  lleters. 

American  El.  Meter  Co. 
Zamel  Arc  Light  Meter  Co. 

Electric  Bailn'ays. 

General  Electric  Co. 
Walker  Companv. 
Westinghouse  EL  &  Mfg.  Co. 

Electrical  and  Uechani- 
CAl  Engrineers. 

Bain.  Foree. 
Broughton.  H.  P. 
Lemon,  L    E. 
McRae,  A.  L. 
Sargent  &  Lundy. 
Wray  Co.,  John  O. 

Eleetrical  Instruments. 

Belknap  Motor  Co 
Central  Electric  Co. 
Cleveland  Electric  Go. 
Commercial  El.  Supply  Co. 
Cutter  EL  &  Mfg-  Go. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  S-  Electric  Co. 
Illinois  Electric  Co. 
Keystone  El.  Instrument  Co. 
Leonard.  Ward,  Elec.  Co. 
PalsteCo..  H.  T. 
Queen  &  Go. 
Western  Electric  Co. 
Weston  Electrical  Inst  Co. 

Electrical  Specialties. 

Central  Electric  Co. 
Clevelard  Electric  Co. 
Commercial  EL  Supply  Co. 
Ohio  Rlec  Specialty  Mfg.Co. 
Pacific  Electric  Go. 

Eiectro-Masnets. 

Varley  Duplex-Magnet  Co. 

eieetro-Platiuff  Mach*y. 

Besly  &  Co.,  Chas-  H. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 

Engines.  Gas. 

Otto  Gas  Engine  Wka. 
Wray  Co.,  John  G.   Co- 

Eafflnes.  Steam. 

Ames  Iron  WorKs. 
Armfngton  &  Sims  Co. 
Ball  Engine  Co. 
Skinner  Engine  Co. 
Westinghouse,  Church,  Kerr 

&  Co. 
Wray  Co.,  John  C. 

Fan  Outfits. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Diehl  Mfg.  Go. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Go. 
Illinois  Electric  Co. 
Rosenberg,  Co..  A- 
St.  Louis  El.  Supply  Co. 
Schneider  Mfg.  Co. 
Wagner  Electric  Mfg.  Go. 
Walker  Company. 
Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Go. 

Flhre. 

Delaware  Hard  Fibre  Co. 
Kartavert  Mte.  Co. 
Vulcanited  Fibre  Co. 

Files. 

Bamett  Co.,  G.  &  H. 

Fixtures.  El.  A  Comb*n. 

Central  Electric  Co. 
Commercial  El.  Supply  Go. 

Flexible  Shafts. 

Stow  Mfg.  Go. 


Fuse  YT'lre. 

Central  Electric  Go. 
Commercial  EL  Supply  Co. 
Electric  Alliance  Ca 

GBSketa. 

Link-Belt  Machinery  Go. 
Peerless  Rubber  Mfg.  Co. 

€ra8  LightinSi  Electric 

Central  Electric  Co. 
Partrick.  Carter  A.  Wilkins. 
Western  Electric  Co. 

Crears. 

Besly  &  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

Ceneral  Elec.  Supplies. 

Ansonia  Electrical  Co 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Go. 
Electric  Appliance  Co. 
General  Electric  Co. 
HiU.  W.  S-  Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Garter  &  Wilkins 
Peru  Elec.  Mfg.  Co. 
St.  Lou's  El.  Supply  Co. 
Western  Electric  Co. 

Globes  and  Electrical 
Grlass^rare. 

Central  Electric  Co. 
Commercial  El.  Supply  Go. 

CrOT*nors,  Water  "WTieel. 

Lorn  bardWater  Wheel  Gv.Co. 
Graphite  Specialties. 

Besly  i  Co.,  Chas.  H. 
Diion  Crucible  Co..  Jos. 
Holmes  Fibre-Graphite  Go. 

Insulators   and  Insuiat- 
ins  naterials. 

Ansonia  Electrical  Go. 
Atlantic  Alcatraz  Asph.  Co. 
Brliey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Sunnly  Go. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  EL  Mfg.  Co. 
Empire  China  Works. 
HIU,  W.  S.  Electric  Co. 
Illinois  ElPCtricGo. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  <^o. 
Mnnsell  ^<c  Co  ,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co..  The. 
Paiste  Co.,  H.  T. 
Peru  Elec.  Mfg.  C:.. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Paint  Co. 
Standard  Underground  G.  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      TFlres      and 
Cables— 31  asnet  Wires. 

American  Electrical  Works. 
Brliey,  W.  R. 
Central  Electric  Go. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Gable  Co. 
Electric  Appliance  Co. 
General  Electric  Co- 
Montauk  Multlph-  Cable  Co. 
Moore.  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  b  Moen  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elec.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

I^amps,  Incandescent. 

Buckeve  Electric  Ca 
Central  Electric  Co. 
Chicago  Edison  Go. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co. 
Rawyer-ManEIec  Co. 
United  Elec.  Imp.  Co. 


Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 
lilghtning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Ha^net  Wire. 

(See  Insulated  Wires.) 
Slechanlcal  llachlnery. 

Besly  &  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 
Stilwell-Bierce  Smlth-Vaile 
Westinghouse,  Church,  Kerr 
&Go. 
aiica. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Slinine  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinery  Co. 
Westlnghotise  EL  &  Mfg.  Co. 

Slotors. 

Akron  Elec.  Mfg.  Co. 
American  Engine  Co. 
Belknap  Motor  Co. 
Bullocc  Elec.  Mfg.Co. 
Card  Electric  Co. 
Commercial  El.  Supply  Co. 
Diehl  Mig.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
t      Hobart  Elec.  Mfp.  Go. 
Illinois  Electric  Co. 
Northern  ElectL  Mfg.  Co. 
Sargent  A  Lundy. 
Stanley  Elec.  Mfg.  Co. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 
Wray  Co.,  John  C. 

Facfalng. 

Besly  A  Go.  Chas.  H. 
Garlock  Packing  Co. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Mass.  Chemical  Co. 
Standard  Paint  Co, 

Phosphor  Bronze. 

Besly  &  Co..  Chaa.  H. 
Phosphor  Bronze  Sm.  Co. Ltd. 

Platinum. 

Baker  &  Co. 

Poles. 

Berthold  &  Jennings. 
Central  Mfg.  Co. 
Electric  Ry.  Equipment  Co. 
Lindsley  Bros. 
Michigan  Pine  Company. 
Perrizo  &  Sons. 
Torrey  Cedar  Co. 
Valentine-Clark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  EL  Supply  Go. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Pnnips. 

Batile  Creek  St.  Pump  Co. 

Beflners. 

Swarta  Metal  Refining  Co. 

Be-Windins— Bepairs. 

C)ilcago  Armature  Co. 
Chicago  Edison  Go. 
Hodge,  Walsh  A  Loring. 
Hheostats. 
Automatic  Switch  Co. 
Cutler-Hammer  Mfg,  Co. 
General  Electric  Co. 
Leonard,  Ward.  Electric  Co. 
Ohio  Elec.Specia'ty  Mfg.  Go. 
Westinghouse  EL  &  Mfg.  Co. 

Booflns:. 

Cincinnati  Corrugating  Co. 

Second-Hand  Jlachln^y. 

Gomman  Co. 
Htne  &  Co.,  L.  A. 
Hodge.  Walsh  &.  Loring. 

Speafeins:  Tubes. 

Central  Electric  Co. 
ElBctric  Appliance  Co. 


Illinois  Electric  Co. 

PartricK,  Carter  &  Wilkins. 

Western  Electric  Co. 
Speed  Indicators. 

Besly  &  Co.,  Chas.  H. 

Keystone  EL  Instrument  Co 

Queen  &  Co. 

Weston  Electrical  Inst  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co 

Lockie  &  VlalL 

Street  Cars. 

Stephenson  Co.,  John. 

Tapes,  Insulatins. 

American  Electrical  Works. 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co 
Electric  Appliance  Co 
Illinois  Electric  Co. 
Moore.  Alfred  F. 
New  York  Insulated  Wire  Go 
Okonlte  Co..  The. 
Simplex  Electrical  Co. 
Washburn  &  Moen  Mfg  Co 
WesternElectric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  EL  Telephone  Co 

Cabinet  Mfg.  Co. 

Commercial  EL  Supply  Co 

Er:csson  TelephcteCo 

Farr  Tel.  &.  Cons.  Sup.  Co 

Holtzer-Cabot  Electric  Co 

Keystone  TtL  Co. 

Kokomo  TeL  &  El  Mfg  Co 

Kusel.  D.A.TeLAELMfg  Go 

Northwest  Engineering  Co 

Rawson  Electric  Co. 

St-  Louis  El.  Supply  Co 

Standard  TeL  &  EL'Co 

Sterling  Electric  Co 

Strombere-Carlson  Tl.M  Co 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  TeL  G«n«  Cr 

Wilnelm  Tel.  Mfg.  Co. 
Tuols. 

Klein  A  Son.  Mathias. 
Tran  sfbrm  ers. 

Central  Electric  Co. 

Commercial  El.  Supply  Col 

Diamond  Elec  Cn. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Go. 

Wagner  E!ec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Westinghouse  EL  &  Mfg.  Co 
TroUey  Cord. 

Samson  Cordage  Wks. 

Trucks.  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  &  Mfg,  Co. 

TnrbineAWaterWheels. 

Dayton  Globe  Iron  Works  Co 
Leffel&Co.,  Jas. 
Pelton  Water  Wheel  Go. 
StUweU-BIarea  Smlth-Vaile 

Universities. 

Parvard  University. 

Rose  Polytechnic  Inst. 

Worcester  Poly  tecnnic  Inst. 
Vulcanized  Fibre. 

Vulcan  zed  Fibre  Go. 
Wire,  Bare. 

Besly  &  Co.,  Chas.H. 

Brixey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co- 

Illinois  Electric  Co. 

Oxonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Standard  Underground  C  Co 

Washburn  ft  Moen  Mfg.  Co. 

Western  Electric  Co. 

Moodworli.  KlectrleaL 

Cabinet  Mfg.  Co. 

XRay  Outfits. 

Central  Electric  Co. 
Commercial  EL  Supply  Co- 
Oiinen  ft  Go. 
Kincs. 
Beattie  Zinc  Works  Oo. 


P'^r     iOilphsib^-ti^ail     Ir^d^sc     ^f    i^d-v^r-tk  ^^nrt^n'ts     ^^^     F*^e^ 
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WESTERN   ELECTRICIAN 


FOR  ALL  CIRCUITS,  EXCEPT  ALTERIMATIIVC. 

OUR  CEILING  FANS  AND  ELECTROLIERS 

ARE  THE 

Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

Celling  Fans— Column  Fans— Counter  Column  Fans— Desk  Fans— Bracket  Fans— Exhaust  Fans. 


r 


.   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
■    BOSTON:  128-132  Essex  St. 


DIEHL  MANUFACTURING  CO. 


ELIZABETHPORT,   N.  J. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  IncandesGent  Lamp  Co., 


I-YIMIM,   IVl 


THE  LARGEST,  NOTE  THE  SIZE. 


The  above  is  a  reduced  illustration  of  one  of  the  largest 
electrical  measuring  instruments  ever  manufactured.  The 
dimensions  are  given  in  inches,  in  the  small  table  below: 

Extreme  width  of  instrument   39?.i 

Extreme  height  of  instrument 29^^ 

Thickness  from  face  of  instrument  to  wall     7 

Extreme  length  of  scale  30 

Ampere  capacity 30,000 

HEADQUARTERS 

FOR  ELECTRICAL 

TESTING,   MEASURING  AND 

STATION  INSTRUMENTS. 

WESTERN    ELECTRIC    COflPANY, 

CHICAGO.  NEW  YORK. 


LAKON  TRANSFORriERS. 


W.  E.  FAN  MOTORS. 


WESTERN   ELECTRICIAN 


July  23,   1898 


KEEP  COOL 


KXAPP  MOTORS. 

GORDOX  CEI^IiS. 


and  buy  our  outfits.     They  are 
the  best  6  inch,   8  inch  and   10 
inch  Fans,   1898  models. 
Run  over 

150  HOURS 

before  renewing  battery.    Write 
for  circulars. 

DEPARTMENT  3, 

GOBDOX    BATTERY  CO., 

594  Broadway,  XEW  YORK. 


The  S-W  Arc  Light  Radiators. 

BRILLIANT  AND  ECONOiyilCAL. 


Absolutely  free  from  side  shadows,  or  those  cast 
by  flying  insects. 

Diffuses  light  uniformlj'. 

Basil}'  attached  and  detached. 

Can  be  cleaned  without  removal  and  are  prac- 
tically indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:    Chicago  General   Fixture  Co., 
169  Adams  Street,  Cliicago,  III. 


4  SHADOWLESS  RADIATOR  MFG.  CO., 

FARIBAULT,  MINN. 

Edison  9-inch  Battery 
Fan  Outfit..... 

MOTOR  WITH  BALL  BEARINGS. 

The  most  economical  and  efficient 
battery  fan  motor  on  the  market. 

■WRITE  FOR  CATALOGUE. 


THE  ONLY  WATER  MOTOR  l^'^£^^'^^^^ 

Patented  June  28,  189S. 
7  in.  diameter  2>-^lb.;  brass  turned  balance  a  <  o    ^f\  spot 

wheel  and  pulley.    Price 3>  I  OaOU  cash 

9  in.  diameter,  21X  lb.;  brass  turned  balance       i  ^   <?/\  spot 

wheel  and  pulley.    Price I  /  .OU  cash. 

7  in.  diameter,  with  12  In.  polislied brass  fan       a    -    ji  g\  spot 

and  brass  guard.     Price I  4a4U  cash. 

Write  for  Discount  to  the  Trade. 
A.  ROSENBERG  CO.,  Baltimore,  Hd.,  U.  S.  A. 


|\^\%\^\^\^\Q>\^^ 
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In  our  21  years  experience  in  bicycle  building  no  innovation  In   cycle 
construction  has   ever  given   us  so  little   trouble   and  riders   so   much 

satisfaction  as 


Bevel-Gear 

Chainless  Bicycles,$l25. 

They  make  hill  climbing  easy;    make  coasting  delightful;    make  cycling 
a  pleasure  under  all  conditions. 

OUR    CHAIN    WHEELS. 

Not  a  detail  has  been  overlooked  that  H-ill  add  to  their  beauty,  strength 
and  diirabihty. 

Columbia    Chain    \A/heels,   $75 
Hartford  Bicycles  550    Vedette  Bioycles  $40,  $35 


POPE  MFG.  CO.,  Hartford,  Conn. 
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I 
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j>\'»>\Qt\Qa\<>i\«B^'te\lft\t»a<b\Q>\^ 


REPAIR  SHOPS. 


EDISON  MFG.COMPANY, 

THOS.  A.  EDISON,  Proprietor. 
FACTORY  :    OSAJVGE  ,  Si.  J. 


St.  James  Building,  Broadway  and  26th  Street, 
NEW   YORK. 


Commutators  Made  and  Refilled. 

Armature  Winding  for  any 

System. 


Chicago  ArmatureCo., 

14-16  N.  CANAL  ST„  CHICAGO. 


The  Latest 

Rontden 

ShadiiW^rnpli 


MONON  ROUTE 


LOUISVILLE 
,11  ro.^ii    SOUTH 


The  Gem  Water  Motor  Fan 


Simple,  Effective, 

Economical,       Noiseless. 

List  Price,  Sio.oo. 


Xovel  in  Construction. 
As  Easily  Installed  as  an  Electric  Fan  Motor. 

Discounts  for  Exclusive  Agents.  Correspondence  Solicited. 

JUST  THE  THING  FOR  SUPPLY  HOUSES  TO  CARRY. 

1  139  Hamilton  Street, 

CLEVELAND,    OHIO. 


THE  SCHNEIDER  MFC.  CO., 


IHcGILL  &  POMEROY,  321   Dearborn  SI.,  Chicago,    III.,  Agents  for  Indiana,  Illinois,  Missouri,  Iowa,  Wisconsin,  Michigan. 
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THE 

BRUSH  ELECTRIC 

COMPANY 


BRUSH 


THE 

BRUSH    ELECTRIC 

COMPANY 


Brush  apparatus  has  been  on  the 
market  for  twenty  years.  A  majority 
of  customers  order  supply  parts  direct 
from  us.  Many  do  not.  We  want  this 
trade  and  are  reducing  our  prices  in 
order  to  secure  it.  Ask  for  quotations 
and  send  orders  to  the  nearest  Sales 
Office. 


SALES  OFFICES: 

Schenectady,  N.  Y. 

Cleveland,  Ohio. 

Boston,  Mass.,  180  Summer  Street. 

New  York,  N.  Y.,  44  Broad  Street. 

Phlladelplila,  Pa.,  509  Arch  Street. 

Cincinnati.  Ohio,  420  West  Fourth  Street. 

ChicaRO,  111.,  Monadnock  Building. 

St,  Louis,  Mo..  Walnwrlght  BuUdlnK. 

Atlanta,  Ga.,  Equitable  Building. 

Denver,  Colo.,  Klttredge  Building 

San  Francisco,  Cal.,  Clans  Spreckels  Building, 

Toronto,  Ont.,  Canadian  Gen.  Elec,  Co.,  Ltd. 

Pittsburg,  Pa.,  502  Tradesman's  Bank   Building. 


SERIES  ARC  LIQHTINQ. 


Many  stations  have  ex- 
changed all  their  small  units 
for  large  Brush  arc  dynamos. 
Among  them  in  lights'  capacity 
are: 

Buffalo 4)250 

Brooklyn-Citizens 3)36o 

Newark,  N.J 3)Ooo 

New  Orleans 2,250 

Cleveland 2,150 

Philadelphia  Brush    ....  1,500 

New  York  City ii37S 

Philadelphia-Northern  .  .  1,300 
Brooklyn-Municipal  ....  1,200 

Worcester 1,000 

Washington,  D.  C 1,000 

Toronto 900 

Harrisburg 750 

Maiden,  Mass 720 

Cambridge,   Mass .    720 

Norfolk,  Va 720 

City  of  Chicago 700 

Boston,  Mass 660 

Quebec 625 

Paterson 625 

John  Wanamaker 625 

Brooklyn,  Kings  Co 625 

Rockford,  111 625 

Erie 500 

Albany 500 

Troy 500 

Carnegie  Steel  Co 500 

Manchester,  N.  H 500 

Reading,  Pa 500 

Montgomery,  Ala.......    480 


Over  60,000  lights'  capacity 
in  large  Brush  arc  dynamos 
sold.  A  large  proportion  of 
them  using  Multi- Circuit 
Dynamos. 

The  newly  designed  Brush 
dynamos  have  the  following 
capacities:  55,  80,  100,  125, 
240,  300,  2,000  candle  power 
lights;  45,  85,  120,  160, 
1,200  candle  power  lights. 

Brush  arc  lamps  were  first 
used  in  1877.  More  of  them 
being  sold  to-day  than  ever 
before. 


BRUSH  MULTI-CIRCUIT  las-LIGHT  ARC  DYNAMO— 1898. 


Two  or  more  separate  circuits  run  direct  from  one  dynamo  with  any  distribution  of  load  on  the  different  circuits. 

The  advantages  are  absolute  flexibility  in  handling  of  circuits;  reduction  of  high  voltages  on  circuits  run  from  large  dynamos;   use  of  large 

units  with  corresponding  increase  of  efficiency;  saving  in  floor  space,  oil,  belts,  shafting,  pulleys,  attendance. 
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TENDERS  WANTED. 


SHANGHAI  MUNICIPAL  COUNCIL, 

ELECTRICAL  DEPARTMENT. 


EXTENSION  OF  PLANT. 


The  Council  hereby  invites  tenders  for  the  supply  of  the  following  plant,  viz: — 

A.— Two  lOO-kilowatt  Alternators,  direct  coupled  to 

horizontal  medium  speed  Engines. 
B.— Switchboard  and  Instruments. 
C— Water-tube  Boiler. 

The  general  conditions  and  specifications  for  the  plant  required  may  be  had  or  examined  upon  application  to  Mr.  F. 
S.  Blackall,  of  the  firm  of  Blackall  &  Baldwin,  39  Cortlandt  Street,  the  Council's  Agent  in  New  York,  to  whom 
sealed  tenders  should  be  sent  not  later  than  12  o'clock  noon,  on  Wednesdaj^,   loth  August,  1898,  bids  to  be  marked  "Tender 
for  Shanghai  Electric  Light  Plant."     All  quotations  must  include  package  and  delivery,  f.  o.  b.  N.  Y. 
The  Council  does  not  bind  itself  to  accept  the  lowest  or  anj'  tender. 

By  order,  J.     F-.     BIvAN-O, 

Council  Room— SHANGHAI,  CHINA,  "  '  Secretary. 

May  J  1st,  i8g8. 

DIRECT  COUPLED  UNITS  FOR  ARC  LIGHTING. 

Engines  Especially  Designed  for  This  Service.    Dynamos  Especially 
Designed  for  These  Engines. 

CENTRAL  VALVE  ENGINES. 

Compound  or  Triple  Expansion.    Condensing  or  Afon-Condensing. 

^iv^e:    i\/i.a.^cii\/iuivi    e^^im^in/iy. 

Over  215,000  H.  P.  in  Use  and  on  Order.    lion^e^t  Cost  Per  K.  AV.  Hunr.    Highest  Efficiency.    Combined 
t^ets  Occupy  Smallest  Possible  Floor  Space. 

K   IVIF-O.   OOi, 


IVI.   O.    BLJI 

±\T&  "West   I^alce    Street, 


FIVE 

aooD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Pubushinc  Co.. 


Suite  510  MarqueHe  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Lawa 
Webb.    16mo,  150  pp.    Price  ?L00. 

This  bauabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  inspectors  ana  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to- Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloih  boiiiul;   fullv  illustrated.    Price  $1.50, 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.    Price  $L00. 

This  book  describes  the  construction  of  the  various 
forms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288  illustrations.    Price  SL50. 

In  this  worli  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,   the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  It  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  G.  H. 
Haskins.    Sixth   edition.    16mo,    50   pp.     Price   25    Ct^nts. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Pi-ice  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pages.    333  illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H,  Gary.  The  purpose  for  which  this  book  Is  written 
is  to  furnish  Information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES,     THEIR    CONSTRUCTION    AND     FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
SO  pages.    23  illustrations.    Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction,  Application,  Modification  and 
History.  By  Prescott.  New  edition,  revised  and  enlarged, 
795  pages.      516  Illustrations.     Price  $4.00. 

PHILIFP  REIS.  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  182  pages.  3 
plates   and   48  engravings.    Price  $3.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hous- 
ton.   330   pages.    88   illustrations.    Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price- 

ELECTRICIAN    PUBLISHING    CO.,  510  MARQUETTE   BLDC.    CHICAGO. 


B•^^j^^^^^^^4^^^^^^^^^^H^^^^^^■^4^^^^-^■^^•^^^^^^i^^!^•H^^^^i■^^•^^^^^^^•^4^•H-•^^^^■^■^■I■■I■■^■I■^^^■^^■I■■^■^ 
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BULLOCK  MOTORS! 
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EUGENE  F.    PHILLIPS, 
General  Manager. 


E.  ROWLAND  PHILLIPS,  VlCE-PHtS. 
C.  n.  REMINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDESrCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman.  10  Cortlaudt  St. 
Chicago  Store.  F.  E.  Donolioe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Worbfl. 

MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,   R.  I. 


\ 


THIS 


Water-Wheel  Governor 


Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  ? 
obtained  under  any  conditions.  .* 
Address  ^^^ 


LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS: 


THE  JOHN  C.  WRAY  CO. 

CONTRACTINQ  AND  MANUPACTURINa 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  whatever. 


:l.uiimo   >\c3EiM-rs 


Crocker-Wheeler   Co.— Dynamos,    Motors,    Etc. 
National  meter  Co.— Gas  and  Gasoline  Engines. 

THE  JOHN  G.  WRAY  CO.,     ilO  South  Madison  Avenue, 

PC^FRIA.,     IL.I_ir>JOIS. 

JOHN  COLLINS  WRAY,  Consulting  Electrical  Engineer.  Electrical  and  Mechanical  Expert. 


I!ngineers  and  Contractors 

DeslriDg  a  thoroughly  reliable  Automatic  Starting  Ippa- 
ratus  for  electric  pumps,  elevators  and  other  Intermlitent 
work,  cannot  do  t)etter  than  send  for  our  catalogue  of 
Motor-Driven  Starters  and  Specialties.  >'odash-pots,  shunt 
magnets  or  other  delicate  mechaDlsm,  yet  automatic  $tart 
and  instantaneous  release  under  all  conditions. 

Automatic  Switch  Co.,     Baltimore,  Hd. 

A  GEXTS :  New  York  City  and  New  Jersey,  D.  H.  Dar- 
rin,  Vanderbllt  Bldg.,  New  York;  Michigan,  Wisconsin. 
Illinois,  Indiana  and  Iowa,  Harding  &  Hammer,  Marquette 
Bldg.,  Chicago;  Louisiana,  Vincent  Gray,  New  Orleans. 


Auiomaiic  Motor-Driven  Starter. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  booK  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 

(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 
HERMAN  A.  STRAUSS.  E.  E.,  General  Manager.  130  Liberty  Street,  KEW  YORK,  U.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


Martin  J.  Insull. 


SARGENT  1^  LUNDY, 


EIMGINEI 

13  and   15  Monadnock  Block,  CHICAGO,  ILL. 


ESTABLISHED  1875 

Stow  Flexible  Shaft 

AND 

IRON  CLAD  ELECTRIC  MOTOR. 

rractically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Keaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  5onnenthal  &  Co., 
85  Queen  Victoria  Street,  London,  England. 


EVERYTHING  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MAtniFACTURERs  OF  THE  "CHICAGO"  RAIL  BOND. 


WASHBURN  $c  MOEN  MFC.  CO., 

\A/ORCE:S-rER,    IVIA.SS. 

SRtNCH  OFFfCES  AND  WAREHOUSES:    New  York,  Chlcaga,  San  FrancUea.  H«u>t«R,    P1illidel.hl«, 

Plllllliirg.  Bolton. 


Telephone  Induction  Coils,  Kingerand  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lighting 
Spark  Coiis.  THE^ARLEY  DUPLEX  MAGNET  CO., 
138  Seventh  St.,  Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Chicago. 
Pettingell  Andrews  Co.,  Boston, 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Loais  Electrical  Sapply  Co.,  St.  Look 
The  Bradford  Belting  Co.,  Cincinnati, 


Phillips  Insulated  Wire  Co.. 

Office  and  Factory:    PAWTUCKET.  R.  I. 
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Managership  of,  or  position  with,  Incandes- 
cent, arc  or  street  railway  i)lant.  Undersie;ned 
has  had  extenslye  experience,  starting  with  the 
parent  Edison  Electric  Light  Co.  In  18S4  and 
until  quite  recently  for  nine  years  liandled  tlie 
business  as  manager  of  the  Edisun  Light  Co.  of 
Des  Moines,  la.  During  nine  years  witli  the 
Desi  Moines  Co.  showed  a  yearly  increase  and 
brought  that  institution  from  a  non-paying  to  a 
profitable  basis,  forre^pondence  solicited  from 
non-paying  plants.  ,T.  A.  COLBY.  237 
Lake  t^treet,  Chicago. 


WANTED. 

Position  as  superintendent  of  electric  light, 
power,  water  or  ice  plant  combined.  Have  a 
good  education,  eighteen  years' practical  expe- 
rience; hold  a  St.  Louis  license  as  steam  eneln- 
eer;  thorough  electrician;  understand  electric 
liglitlne  and  power  in  all  Us  details;  thoroughly 
understand  higli  duty  pumps  and  ammonia 
compressors;  can  keep  books  and  make  collec- 
tions for  company  and  furnish  bond  for  the 
amount  of  money  handled  by  me;  correspond- 
ence solicited.  Address  '  SUPEKIMEN- 
DENT,"  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 

Position  in  electric  plant.  Have  been  for  over 
two  years,  and  am  yet.  operating  a  small  light 
plant.  Have  had  daily  experience  with  all 
branches  of  station  work;  have  also  had  .some 
experience  in  telephone  work.  Am  of  middle 
age  and  married.  Address  PUSH,  care  Western 
Electrician,  510  Marquette  Eldg.,  Chicago. 


WANTED. 

Position  by  telephone  superintendent,  expert 
in  every  practical  detail;  construction,  opera- 
tion, maintenance,  manufacture.  Will  manage 
system,  large  exchange  or  work  up  new  plants; 
thoroughly  familiar  with  franchise  work;  will 
work  for  part  salary,  balance  based  on  results. 
At  present  engaged;  highest  reference.  Ad- 
dress "Telephone,"  care  Western  Electrician, 
510  Marquette  Building,  Chicago. 


WANTED. 


200  second-hand  arm  rest  Viaduct  magneto 
bells.    Address  J.  C.  DUNCAN, 

Knoxville,  Tenn. 


WANTED. 

Second-hand  double  carbon  arc  lamps,  T.-H. 
1,200  c.  p.  preferred.  Address,  stating  price, 
"ILLUMINATING,"  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


WANTED. 

Position,  after  August  l,  by  an  experienced 
manager,  ten  (lo)  years  in  all  branches  of  tele- 
phone work  and  two  (2)  years  on  the  rjad  a-s 
salesman.  Familiar  with  franchise  work, 
organizing  local  companies,  soliciting  subscrib- 
ers, making  estimates  and  constructing  ex- 
changes. At  present  building  a  plant.  Man- 
agement of  an  exchange  of  three  hundred  (300) 
or  more  subscribers,  or  a  position  with  a  tele- 
phone manufacturing  company  preferred.  Good 
references.Address  "W.."  care  Western  Elec- 
trician, 510  Marquette  Bldg.,  Chicago,  111. 


WANTED. 

Best  prices  paid  for  scrap  copper  wire  and 
Oommutator  segments.    Eed  brass  wanted. 
liUCIUS  A.  HISIE  &  CO., 

No.  16  X.  Canal  St.,  Cliicago,  lU. 


\A/A.IMTED. 

ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westinghouse 

shops.  Work  guaranteed.  Ten  years'  experience. 

Light  plants  installed  complete.  Send  for  prices. 

HODCE,  WALSH  &  LORINC, 

701  Delaware  St.,  Kansas  City,  Mo. 


FOR  SALE. 

Very  reasonable,  all  new,  never  used:  Two 
Tesla  generators,  120  k.  w.,  built  by  Weiting- 
house  Electric  Co.  with  two  l.!)  k.  w.  lield  excit- 
ers and  four  converters.  400-100  volts.  One  switch- 
board, pohshed  marble,  for  above  macliines, 
mounted  with  all  tlie  latest  devices.  Two  Ames 
automatic  cut-off  engines,  self-contained,  h.  p. 
211,  latest  design,  complete.  One  20x4s  in.  Rey- 
nolds-Corliss engine,  horizontal  r.  h.,  so  revolu- 
tions, 27.5  li.  p.,  cutoff  at  one-fourth,  built  by 
E.  P.  Allis.  Milwaukee:  latest  design,  shipping 
weight  54,000  lbs.  For  further  information  ap 
ply  to  Purchasing  Agent.  THK  GLUCOSE 
SUGAR  REFIMNG  CO.,  855  The  Rookerv, 
Chicago. 


FOR  SALE. 

Storage  battery,  5G  cells.  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  no  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SIWTZ  GAS 
ENCilKE  CO .,  Grand  Rapids.  Mich. 


PROPOSALS  FOR 

ELECTRIC  LIGHT  CABLE 

FOR  OAKLEY   BOULEVARD. 

The  approximate  number  of  feet  of  lead  cov- 
ered cable  is  13,600  feet. 

The  approximate  number  of  feet  of  cable  for 
use  in  electric  light  poles  is  1 ,650  feet. 


Chicac;o,  .July  15,  1898. 
Sealed  proposals  will  he  received  by  the  West 
Chicago  I'ark  Commissioners  at  their  office  in 
Union  Park,  until  4  o'clock  p.  m.  of  Tuesday, 
Jiily  2G,  189S.  for  electric  light  cable  for  Oakley 
boulevard,  in  accordance  with  plans  and  speci- 
fications on  tile  in  the  office  of  the  Engineer  of 
said  Park  Commissioners  in  Union  Park. 

Proposals  must  be  made  out  upon  blank  forms 
to  be  obtained  at  said  ollice.  be  addressed  to 
"West Chicago  Park  Commissioners,"  indorsed 
"Electric  Liaht  Cable  for  Oaklev  Boulevard." 
and  must  be  accompanied  with  currency  to  the 
amount  of  5  percent,  of  bid  or  certified  check 
for  the  same  amount  drawn  on  a  responsible 
bank  doing  business  in  the  c'ty  of  Chicago  and 
made  payable  to  order  of  tlie  West  Chicago  Park 
Commissioners, 

Tlie  contractor  to  whom  this  work  may  be 
awarded  will  be  required  to  furnish  a  bond  in  a 
sum  equal  to  one-half  the  araoimt  of  the  con- 
tract, with  sureties  acceptable  to  said  Park 
Commissioners. 

>io  proposal  will  be  considered  unless  the 
party  submitting  it  shall  furnish  evidence  satis- 
factory to  the  West  Chicago  Park  Commission- 
ers of  his  nrtbeir  ability  and  that  he  ortl>ey  have 
the  necessary  facilities,  tosether  with  sufficient 
pecuniary  resources,  to  fulfill  the  conditions  of 
the  contract. 

The  West  Chicago  Park  Commissioners  re- 
serve the  right  to  reject  any  or  all  bids. 

JOSEPH  W.SUDDARD.  President. 
Attest:     ERNEST  G.  SCHUBERT,  Secretary. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 
Pumping  Machinery  for  Every  Possible  Duty      New 
Catalogue  Free.    ' 
Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO, 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Kisdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Bootlie  &  Co.,  Los  Angeles,  Cal. 


^A^^ 


.\ii>^^ 


^T^'ziMcsj.'^^mi,, 

^\    COPPERS- 


FOR  SALE. 


Two  No.  11  Erusli  muiti-circuit,  125  light  arc 
dynamos,  2,000  c.  p.  each;  complete  with  regu- 
lators, controllers,  pulleys,  etc 

2.')0  No.  33  Brush-Adams  double  rod  Lamps, 
2,000  c.  p.  each. 

Dynamos  and  lamps  are  In  "A"  No.  l  condi- 
tion, fully  guaranteed  and  ready  for  shipment. 

Price— Dynamos,  $2,250  eacli. 
Lamps,  *1S  each. 

F.  O,  B.  Erie,  Pa. 

Address 
EDISON  ELECTRIC  LIGHT  &  POWER  CO  , 
P.  O.  Box  No.  422.  Erie,  Pa. 


For  Sale. 


Two  sets  of  multipolar  pat- 
terns, with  steel  castings  from 
same.  Would  sell  at  about 
the  price  of  castings. 

ELECTRICAL  MACHINERY 
BOUGHT  AND  SOLD. 


A,  A,  ROBINSONi 

206  Griswold  St.,  Detroit,  Mich. 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.  Co,,  5 1 0  Marquette  Bldg.,  Chicago. 


MARLO  ^i  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Ont 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFG.  CO., 
Buffalo,    -    IM-Y. 


The  Worcester  Polyteclinic  Institute, 

^VORCKSTER,    MASS. 
T.  C.  9IEIVDENHAI.JL,  Fresident. 

Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Cbemistry  and  General  Science. 
New  and  extensive  laboratories  in  Engineering, 
Electricity,  Physics  and  Cbemistry.  Special  facili- 
ties in  Steam  and  Hydraulics.  i9-l-pag:e  Cata- 
loffiie,  showing  positions  filled  by  graduates,  mailed 
free.    Address  j.  K.  MARSHAXcL.  Registrar. 


WOVEN  WIRE  BRUSHES.  ^^^'  ^'om  Pure  Copper, 

Alloy,  Brass  or  Bronze. 


Any  defiree  of  flexibility. 
Graphite  Lubrication 
if  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circul-ars  and 
prices.    IManufactured  by 


Ohio  Electric  Specialty  Mfg.  Co.,  Troy,  0.,  U.S.  A, 


T>*E.\ftf     ^IR^^ES^ 


l-OOKIE     &     VIA.I 

1  1673  MICHIGAN  AVENUE, 


CHICAGO. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY   DESCRIPTION. 
3II\'XEAFOL,IJ$,  MIXKESOTA. 

The  Cornman  Company, 

SECOND-HAND 

ELECTRICAL  APPARATUS. 

Send  for  Our  Bargain  List. 
1134-1140  Hamilton   St.,  CLEVELAND,  OHIO. 


HARVARD  UNIVERSITY, 

LAWRENCE  SCIENTIFIC  SCHOOL 

OFFERS    COURSES  IN 

Civil  Eng:ineerinfr, 

riechanical  Engineering:, 

Electrical  bnglneering, 

nining  and  fletallurgy, 
Architecture. 


For  descriptive  pamphlet  apply  to 

m.  CHAHBERLAIN,  Secretary, 

N.  S.  Shaler.  Dean-       Cambridge,  Hass. 


BARBAINS  IN  DYNAMOS  AND  ENGINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  Sic,  gco,  1,075,  1,330,  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamos  of  750,  goo,  1,300  and  2,000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1,200  and  2,000  c.  p.; 
Engines,  50,  75,  85,  roo,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p. ;  Heaters,  150,  1,000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thorougbly  good  operative  condition.     Write  for  Price  List  No,  22. 

CHICAGO  EDISON  COMPANY, 


139  Adams  St. 

CHICAGO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  -will  pay  you  to  communicate  with  us,  as  we  are 
^'i,  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying'  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc,  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

ao  N.  Desplalnes  Street,  CKICAeo,  II/I/. 


Preserve  Your  Copies 


OP  THE 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

i!$aite5101[arq.neneBaildiiig:,        •       •       •       > 


CHICAGO. 


July  23,  1898 


WESTERN   ELECTRICIAN 


Victor  Turbine  Water  Wtieel. 


Cylinder  or 


Register  Gate 
at  Ful 


-Close   Regulation  and  High  Efficieney 
and  Partial   Gate. 


Ihc  att.jnli(in  of  ELECTRIC  COMPANIES  Is  called  to  tliis  CEI.BBRATEn  "WATEtt 
WUfil'lLi  ris  particularly  adapted  to  tlitiir  use.  on  account  of  its  rcniarkublr  nu-ady  mollont 
high  speed  aud  great  ofllclency  aud  larze  capacity  for  its  dlaineleTf  Lieing  double 
tlie  power  of  most  wheels  of  the  same  diameter.  It  is  used  by  a  number  of  tlie  leading  electric  com- 
panies \vith  great  satisfaction.  In  Uic  econoinicaf  use  ul  water  it  is  without  an  equal,  prodfclng  th» 
highest  per  cent  oi  uscfut  effect  gaaraateed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

Tlic  accompanying  engravitiR  represents  a  single  10-incli  Victor  Turbine  on  horizontai  shaft  !• 
develop  Sti  H.  P.  under  3S  feet  head.  Arranged  with  12-iucli  Worrell  Friction  Coupling  at  ooe  end  ttt 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  Bhaiti, 
and  where  the  situation  admits  of  their  use  we  recornineDd  tficm. 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO,,  DAYTON.  OHIO, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCDLAE  AND  PKICES. 

THE  LECLANCH'E  BATTERY  CO., 

Ill  to  117  East  I31stSt.,  N.  Y. 


Practical  Running  of  Dynamos. 

A  little  tiooklet  on  the  care  and  the  locatiog  I 
and   remedying  of  troubles   io  dynamos  and 
motors.  I 

Catalogue  of  mechanical  and  electrical  boobs 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  In 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactrir- 
Ing  plants  and  industries  where  the  command  of 
raw  materlal.markets  and  surroimdmgs  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  Tlie  eight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan, Iowa,  Missouri,  Minnesota, 
South  Dakota  and  :North  Dakota,  possess.  In  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  tlie  primefactor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company- at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 

§ossible  to  command  ail  the  markets  of  the  United 
tates.  The  trend  of  manufacturing  is  westward 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON, 


Industrial  Commissioner,  C  ,  M.  &  St.  P.  R'y, 
30,  II: 


450  Old  Colony  Building  Cuicago,  III. 


And  STREET  CAR  TIES. 

WholCMale  Producers. 


WHITE  CEDAR  POLES 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH., 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  GROSSARMS 

BERTHOLD  <&.  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


SEND  FOR  LIST  OF 

ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRiCIAN  PUBLISHING  COMPANY,  ...s:i^r\^'.l...   CHICAGO. 


DOIM' 

buy  any  Cedar   poleS   until  you 

KIMOW/^ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you. 

THE  VALENTINE-CLARK    CO.,  Chicago 


STREET  RAILWAY  MEN 


—And    others        „  ^ 
electric  railway  work  will 
be  interested  ia 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  WM.  liryXERN. 

The  Motor  Engineers' and  Electrical  Workers' Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  The,methods  of  testing  are  both  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere,  Turn.  Hour, 
etc.  Potential,  E.  M.  F.,  Voltage,  Drop  of  Potential,  Resistance  (Ohmic),  Conductivity.  Chapter 
II.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  .Joint  Resistances  of  Parallel  Circuits,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles.  Field  Windings, 
(Varieties),  Series.  Shunt,  Compound,  etc.  Short  Shunt,  Lonii  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators;  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds,  Generators  in  Multiple.  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple.  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Jlechanical  Power.  Ef- 
ficiency. Chapter  VII.— Measurements  and  Tests  of  Street  Railway  Jlotore— Faults.  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests,  Voltmeter  Method,  Description  of 
Voltmeter  and  Ammeter,  The  Wheatstone  Bridge,  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Car,  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  iu  Detail.  Series,  Parallel,  Controller.  Reverse  Switch,  Rheostat.  Fuse  Box,  Light- 
ning Arrester,  Heaters.  Chapter  X.— Definitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  28  and  2S  A).  General  Electric  (i;.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  Brake).  Walker  System  (B2,  E)  Steel  Motor 
Co.  System.  Chapter  XH.— General  Electrical  and  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears.  Melting  Point,  Specific  Gravity  and  Relative  Conductivity.  Table  Comparing 
Wire  Gau.ges.  Number.  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity,  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  Sl.OO.     Heavy  hoards,  50c.    Sent  on  receipt  of  price. 

EI^ECTRICIAaf  PUBIjISHING  CO.,  510   AIARQUETTE  BI/DG.,  CHICAGO. 


MAST  ARM^   ' 

ji'^'^*  Automatic     - 

CUT-OUJ,--^RONo^| 
^--^"v/ooD Poles  , 


^T  EASY     OF     OPeRATION' 

^/i/uf  TK/MMe/f  cAff  rmM  nv/ce 
SAMB  riM£  rHAM  mrMANY  or»tfl 


MANUFACTURER  CINCINNATI,  0. 


Map  of  the   U.nited   States. 

A  large  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  oflSce  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.  EusTis.  Gen'l  Pass.  Agent,  C,  B. 
&Q.  R.  R.,  Chicago.  111. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chicago, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  makiog  a  journey  to  any  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  '".nly   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bulldlne,  ChlcaRO. 


HELP 
YOURSELF 


J  toabetterposition, 

a    better    salary,     by 

securing  a  technical 

education.       Our   method    leads   to 

sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry-; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you  I -«  .^ 
wish  to  study.  Established  18itl.     $2iUU 
45,000  students  and  graduates.  |         _ 
The  International  Correspondence  Schools, )  ••       ■■ 
fioi  nm  Scranton.Fa.  tMOntn 
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Western  Telephone 
Construction  Co.^ 


{ 


Makers  of  First-Class  Telephone 
Apparatus    of    all    Descriptions. 


WESTERN 
TELEPHONES 
SPEAK  FOR 
THEMSELVES. 

The  recent  decision  in 
San  Francisco,  uphold- 
ing the  validity  of  the 
Firman  Patent  for  Mul- 
tiple Jack  Switchboards, 
has  no  bearing  on  the 
Western  Multiple  Sys- 
tem. In  fact,  it  leaves 
the  Western  System 
about  the  only  non-in- 
fringing sj'stem  for  large 
exchanges  in  existence. 


MORAL:  -  DON'T  RUSH  INTO  TROUBLE; 
BUY  WESTERN  APPARATUS. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

350-354  S.  CLiEVTON  STREET,  CfQCAGO. 

Central  Energy  Telephone  System 

All  parts  subject  to  wear  at  central  office.... 

.„Nothing  at  subscriber's  station  to  get  out  of  repair. 


TRANSMITTER 


Sertsi-ti-v-e    -fof     ^"Fficso, 
IVIufl^led    -for-     Faotory, 


Sealed  to  prevent  opening  by  inexperienced  persons. 


RECEIVERS 


Unequalled  in    Power, 

Practically   Indestructible, 


The  only  make  perfectly  reliable  for  central  energy  system. 


Our  regular  EXCHANGE  EQUIPMENT 


Is    Complete,    Durable, 
Reliable. 


The  onlv  manufacturers  selling  a  complste  line  of  Public  Exchange,  Toll  Line,  Police,  Fire 
Alarm,  Street  Railway,  Central  Station  and  Intercomiuunicatiog  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG. 


72-83  W.  Jackson  Blvd.,  Chicago,  F.  S.  A. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
~  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as   containing   features  that  place  it  far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


Independent  Telephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the 

Sterling  Electric  Co., 


Main  Office: 

71-73  W.   ADAMS  ST. 

Chicago. 


Soutbern  Office: 
LACLEDE    BUILDING, 
St.  Louis,  rio. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable  i 
qualities  is  unequaled. 

The  Largest  Hanu* 
f acturers  of  T  e !  e- 
phones  and  5witch=- 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

U/C  PIIADAMTCC  AVorkmanship,  material  and  efBciency 
If  t  UUAnAn  I  CC  of  our  apparatus  to  be  of  the  highest 

frrade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
aw  which  mav  be  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


THE  TELaEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables.'"    Joint  Author  of  ^^Electricity  in  Daily  Life." 

146  Pages,  138  lllus-fcra'tions,  Clo-th,  hHand-Boolc  Size,  F'rioe  $I.OO. 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephonj' P.S  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  deraaad 
for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.     With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  tliis  country." 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.    It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  It 
(Tery thing  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other' Hand-Books  which  have  been  so  favorably  received  by  the  entire  electrical  fraternity. 


-CONTENTS. 


q^ AFTER  1.  The  Invention  of  the  Telephone. 

2.  Sound  AVaves.    Articulate  Speech. 

3.  Electric  Telephony.    The  Bell  Telephone. 

4.  The  Microphone. 

6.  Current  Induction.     Electromagnetic  In- 
duction. 

6.  The  Induction  Coil:  Its  Use  In  the  lele- 

phone  Transmitter. 

7.  The  Comyilete  Telephone  Circuit 

8.  Magnet  Telephones. 

9.  The  Bell  Telephone  Receiver. 

So.  Other  forms  of  Magnet  Telephones. 

Uo  The  Gower,  Ader  and  D'Arsonval  Recelv- 
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era,  Mercadler's  Bi-Telephone. 
1*618    SlemenS:    Kotyra,     Neumayer    and 
Bottche'  Receivers 


CHAPTER  13. 
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Carbon  Transmitters. 
The  Blake  Transmitter. 

__  The  Long  Distance  Transmitter. 

16.  The  Solid-back  Transmitter. 

17.  The  Berliner  Transmitter. 

18.  The  Cuttrlss  Transmitter. 

19.  Various  European  Transmitters. 

20.  The  Efficiency  of  Carbon  Transmitters. 

21.  Batteries  for  Telephone  Work. 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 
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26.  Magneto  Bell. 

26.  Automatic  Switches, 
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CHAPTER  28. 
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Metallic  Circuit. 
Underground  Wires. 
Lightning  Arresters. 
Inside  AVirine. 

Installation  of  Telephone  Instruments. 
S3.    Inspection  and  Maintenance. 

34.  The  Condenser;  Its  Use  In  Telephony. 

35.  Electromagnetic  Retardation. 
Exchange  Working. 
Small  Exchanges. 
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Long  Distance  Telephony. 
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WESTERN   ELECTRICIAN 


DRUG  AND  CHEMICAL  WORKS, 

DEARBORN  ladoratories,  water  chemists, 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


VEGETADLE  DOILER  COMPDUND. 


ALL   KINDS  OF  ANALYSIS. 


OILS  A  SPECIALTY. 


WATERS   FREE. 


Finest  and  Largest  Laboratories 
in  the  World. 


29,  30,  31,  32  and  33  Rialto  Building,  CHICAGO. 


WM.  H.  EDGAR,  President. 


PT"TH1S  e  HAS  BEEK  MAKING 

flELEPHONES 

?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABIE  AND  FULIY  CUSRANTEED. 
,-   CIRCULARS    FURNISHED.  ■ 

YlADVaElECTRlCC" 

BALTIMORE.MD.  U.S.A. 


"St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Fxchances,  Private  Line 
and  Toll  l,ln3  Service.  Auto- 
matic "Wan  houso  Systems,  Ex- 
press Switclibuards.  Allinstru- 
Northwest  Engineering  Company,  St,  Paul,   Minn. 


UP  TO  DATE. 

A  Generator  for  Telephone  Ex 
changes  that  is  operated  by  Bat- 
teries, or  any  source  of  electric 
current.      For  particulars  address 

THE  W.F.WARNER  CO.. 


KirNCIE,    IXD. 


NEW  KOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 180C. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exchange 
ao  t  Long-Distance  Service. 

We  manufacture  Switch- 
boards, all  styles  of  Tele- 
phones and  everything  to 
Jequipan  exchancf- 

Send  lor  Illustrated  Cata- 
logue. 

K0K0IVIOTELEPHONE& 
ELECTRIC  MFG.  CO., 

Kokomo.lnd.,  U.S.  A 


KEYSTONE  TELEPHONE  GO.,  Telephonesand Supplies 


Ofc£loe>    ^r:i.<ai    E^^otory, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT,  Western  Agent,  Des  Moines,  Iowa. 


M.KLEIN 


&  5I0N. 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen's 
and  Construction  Tools 
Catalogue  Free...  ^r-Send  for  one 
MATHIAS  KLEIN  &  SON. 

87.89  W.  Van  Buren  St..  .  Chicago,  Ills, 


Bans  Two  Solid  Vestlbuled  Trains  Dally 


DIAMOND  Ol 
AYLIGHT  Ol 


iiamono  opegial 
Iaylight  upecial 


TRAIM 


between  Chicago  and  St.  Louis. 

Free  Reclining  Chair  Cars,  Parlor-CafS  Cats.  Pull 
man  Buffet  Open  and  Compartment  Sleeping  Oars. 
See  thut  your  ticket  between  Chicago  and  St.  Louis 
Reads  via  Illinois  Central  Railroad. 

It  can  be  obtained  of  your  local  ticket  agent. 
A.  H.  HANSON,  G.  P.  A..  Ill,  Cent.  R.  R..  Chicago,  HI. 


We  have  Issued  a  NEW  cataio^e 
of  flectrical  books  containing  100 
pages,  listing  every  work  on  electric- 
ity. A  copy  vnil  be  cheerfully  mailed 
on  receipt  of  a  two-cent  stamp. 

ELECTRICIAN  PUBLISHINGCO., 
510  Marquette  Bldg., .  Chicago. 


■VIA.RK 


STANDS  FOR  THE 


IN/lEtson    *1 
>ll-l_in< 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of   the 

BEST    THINGS    manufactured   or  controlled 

by   us — and    the  fact  of   our    name    connected 

therewith  is  a   guarantee  of   their  excellence — 

are   the 

^Krr^s-fcer    and    ^u-t-^u-fc    S'u'i'fc^t^. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,    WIS. 


NEW   BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

T*!-^  "Prt-t^A+  T^^^^4■**i^^\  T^ijm^in^^^tr         Containing  all  of  the  words  and  deflnl- 
1  ne  r'OCKet  nieCtnCal  JJlCtlOnary.       tSons  m  the  science,    a  new  work.    In- 
dispensable to  the  ele-^lrician.  student  and  professor.    Over  11,000  words  and  about  15,000 
delinitions.     By  Edwin  J.  Houston,  A.  M.,  Ph.D.  (Princeton).     1  volume,  32mo,  cloth,  $2.50; 
leather,  S3.00. 


Electricity  Made  Easy.     I'SS^l  K^i. 

Se.  D.    1  volume,  13mo,  cloth,  $1.50, 


A  hand-book  for  busy  people.    By 
M.,  Ph.  U.,  and  Arthur  E.  Aennellyy 


Dynamo-Electric  Machinery. 


By  Silvames  P.    Thompson.  D.  Pc.  B.  A.,  F.  R,  S. 

Sixth  edition,  revised  and  enlarged.    Profuselj- 

lUustrated  with  new  enLcravings.     19  folding  plates.     2  volumes.  8vo,  cloth,  gilt.  $6.00. 

The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edilion, 

and  this  is  now  a  new  work.    It  is  indispensable  to  the  electrical  expert.  prote-«sor  and  student 

of  electrotechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work  in  two  volumes. 

Polyphase  Electric   Currents  and  Alternate  Current   Motors. 

Hy  ,W('rt/(HS  P.  T/io/npson,  D.  Sc,  B.  A..  F.  R.  S.     1  volume,  8vo,  cloth,  gill.  $3.50. 
The  most  important  work  on  the  subject.    A  companion  hook   to  "Dvnamo-Electric  Ma- 
chinery."   One  rf  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

Ato-^Ura    MiJrl^  P-iciT-  ^y  Edivin  J.  Houston.  Ph.  D.,  and  .4.  E.  Kennelly.  Sc.  D. 

iT.lgeuid.  IVletUC  l^d&y*  This  little  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, 16mo.  cloth,  75  cents. 

By  Edioin  J.  Houston, 
Ph.  D.,  and  A.  E.  Ken- 


A  B  C  of  Electricity. 


The  Interpretation  of  Mathematical  Formulae. 

nelly.  Sc.  D.     1  volume,  12mo.,  cloth.  $1  2?, 
A  most  valuable  aid  to  students  and  electrical  workers. 

Xow  approaching  its  65th  thousand.    By  William  H.  Meadow- 
croft.    1  volume,  ]2mo,  cloth,  go  cents.    Fully  illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  elementary  scientitic  works.    It  has 
received  the  endorsement  of  Thomas  A.Edison.    It  is  for  every  person  desiring  a  knowledge  of 

electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  fiight  of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.    .'ffuIScfottfoTerf-  '  '°'""'=' ''"°' 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.    It  is  the  primary 

book  for  school  use. 

'~V\\e>  Y  TPaTT*  "''  Photojfraphy  of  the  Invisible  and  Its  Value  In  Surgery.  By  William  J. 
1  ne  x\.  JXay,  Morton,  M.  D.  Written  in  collaboration  with  Edwin  W.  Hammer,  1  volume, 
12mo,  cloth  and  silver,  75  cents;  paper,  50  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.     'tL'^'tisl^nS"""'"'''^'-  '  ™'™''  ""°' ''"" 

The  first  primarj' work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  IS  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  ihi-*  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof ,  Riintgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Stent  Prepaid  on  Receipt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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THE  PELTON  WATER  WHEEL  COMPANY 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by 
the  most  modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice 
of  hydraulic  engineering  as  relates  to  power  development  in  its  widest  range  of  applica- 
tion, is  at  the  service  of  its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  b.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and 
are  running  the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as 
most  foreign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme 
variations  of  load.     Catalogues  furnished  on  application. 


Address, 


Pelton  Water  Wheel  Company, 


143  Liberty  St.,  New  York  City.  U.  S.  A. 


121  Main  St..  San  Fra'Clsco,  Cal..  U.  S.  A. 


^S®»©a99i>©^©9SS®®SS9©9®999®9©©§S999999ii>999999i?®§i^9#ai^ 


plat  [Roofings 


V  CRIMP, 

for  Roof  Pitches  of  2  in. 
and  over  is  one  of  the  old- 
est and  best  coverings 
made.  Can  be  applied  by 
anyone.  Each  sheet  has 
a  crimp  in  V  shape  formed 
on  sides  ready  for  appli- 
cation. Especially  suit- 
able for  countries  where 
high  mnds  prevail. 

Write    for    special    cir- 
cular and  discount. 


THE^ 

CINOINNATI    i 

CORRUGATING   CO.      % 

Box    533,  PIQUA,  0.  f 


DIXON'S  BELT  DRESSING 

AND   LEATHER    PRESERVATIVE. 

Is  guaranteed  tc  preTen>;  snppmg  and  to  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and,  testimonials. 

JOS    DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 
2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 


INGGTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 
^— DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  SoleMakers.in  the  U.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especiollv  adapteci  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  griarantee  : 
The  Largest  Poicer  ever  obtained  from  a  wheel  of  (be  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized   ictien 
Tunning  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos~ 
sible  sirenfjtk.    A  gate  unequaled  in  qiiiclniess  and  ecu^  of  opening  and  closing. 
Tests  show-  over  81  per  cent,  average  efficiency  icith  half  to  full  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


BOOKS 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marquette   BIdg..  CHICAGO. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
PASSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Fumlshins.  Decoration  and  Efficient  Service. 

To  Detroit,  iHacKiiiaG,  Georpo  Bag,  PetosReg,  Gdicago 

Kg  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest. 
Four  Trips  per  Week  BEXv/EEri  Day  ano  Night  Service  Between 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return.  includin^Alealsand  Berths. 
Approximate  Cost  from  Cleveland,  $17; 
from  Toledo,  $14;   from  Detroit,  $12.50. 

EVERY   DAY  AND   N 

CLEVELAND,  PUT=IN 

Send  2c.  for  Illustrated  Pamphlet.    Address 

A.  A.  SCHANTZj  a.  p.  A.,  DETROITj  MICH. 


DETROIT  AND  CLEVELAND 

Fare,  $1.50  ^^^^  Direction. 
Berths,  75c.,  £1.  Staterooni,  $1.75- 
Connectionsare  made  at  Cleveland  with 

Earliest  Trains  for  all  points  East.  South 

aud  Southwest,  and  at  Detroit   for   all 

points  North  and  Northwest, 

Sunday  TripsJune,  July,  Aug.,Sept.  Oct.  Only 

IGHT  BETWEEN 

=BAY  AND  TOLEDO. 


ARIIIIINGTON&  SIMS  ENGINES 


Unexcelled  in  Design,  Workmanship,  Eificiency,  Regnlation. 
Donble  ported,  Self- Adjusting  Cylindrical  Valves. 
Absolutely  Tight.    Perfect  Steam  I>istribntion. 
Rites  Inertia  Governor.    Simple.    Powerful.    EfFeetive. 
Engines  23  to  8,000  H.  P.  Capacity,  to  meet  the  requirements 
of  any  service. 

WE  INVITE  CORRESPONDENCE  WITH  ALL  INTERESTED  IN  THE 
ECONOMICAL  DEVELOPMENT   OF    POWER. 

ARMINGTON  &  SIMS  COMPANY, 


1898 


(Successors  to  Armington  tfc  Sims  Engine  Co.) 


WHITE  FOR  A  CATALOGUC. 

BOSTON,  f-  B.Arminglor,70  Kilby  St. 
NEW  YORK.  W.  F.  Haring.  1106  Waslilngton  Life  BIdg. 
PHILADELPHIA.  F.  E.  Bailey  &  Co..  913  Betz  BIdg. 
BALTIMORE,  MD.,  Morton,  Reed  &  Co. 


Providence,  R.  1. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


!>  CHICAGO   OFFICE: 
^  1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St.,  Chicago,  III. 


STUDENTS 


Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.     Subscribe  now. 
$3  00   per  year,  in  advance. 

Electrician  Publisliing  Co., 

Suite  510  Marquette  BIdg.,      .     CHICAGO 


THE  LINK-BELT  MACHINERY  CO.. 

Engineers,       Founders.        Machinists. 
CHICAGO,  V.  8.  A. 

Modern  Power  Transmission  Macliinery. 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 
Modern    Methods    of    Handling    Coal    in    Power   Plants   and   Large  Electric 
Stations. 

Designs  and  Estimates  Sutjmltted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  -  -  -         PHILADELPHIA  AND  NEW  YORK. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


12  mo.       Cloth.       272  pages.       53  Chapters. 

Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

PHice,  $a.oo 

By  mail,  postpaid,  to  any  part  of  the  world 
This  book  while   especially  adapted  for  engineers'  examinations,   is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler   Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  st'iam  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:     "I  think  there  are  tew  engi- 

ELECTRICIAN  PUBLISHING  COMPANY,     - 


neers  that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  Ne^i 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 


Suite  510  Marauette  Buildins'.  Chicag:o, 


IIL 


MUNICIPAL  OWNERSHIP: 


ITS  FAIaXaAGir. 


With  legal  aud  editorial  opinions,  tables  and  cost  of  lights  as  famished  by  private   companies   and   nianicipal   plants. 

BY    IVI.  J.   F-R^VNCISCO. 
Fourth  edition,  revised.     100  pages.     PRICE  50c.    Full  of  valuable  info.i-niation  for    everyone  interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers 


»^.^.4■4■.;.^.^4.^.^.;-^..}-f4■.^.]..I..^.^.l..I.^^^■.l..^.I..IM^■^■^■H■■I■■l■■^■^'^'I''^I■■^■^^^^^H^4^w-^l^■^■l^■I■■!■■l■■I■^I■^!^•^^ 

?  Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for     + 

J     economic  duty  of  non-condensing  engines.  * 

*  That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     It     J 

*  has  been  verified  by  able  experts  many  times  since.  j 
t             It  stands  to  this  day  UNTOUCHED.  j- 

?'1"I'!"1"1"1   'I"1"I"I"!'   I"l'I'!'l'r   !■   !"1'1'  I"l■■!■■!^^l^^-^-H^^^^H^^^•^^S■^^^-4^^i^^^^^^^^^-^^^i^^^^^4■^H^^^4^^^^^^^^^^^^^^^I■■l■■!'^l■■l'^I'■l"l■^I^^^^^^^^^ 

SHOPfS  AT  PITTSBURG  AMD  CHICAGO. 

of-p-ice:s: 

Vew  York,  36Cortlandt  St.     Pittsburg,  Westinghouse  Bldg.    Boston,  53  State  St.    Chicago,   171   La 
Salle  St.     Detroit,  Union  Trust  Bldg.    Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  Bldg. 


COMPOUND  ENGINE. 
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The   Transmission   of   Power 


Has  Made  Our  Age  Illustrious 


We  \  We  installed  the  First    10,000  Volt    /  Builders 

installed  \        Plant.    Which   has    been  in        /  of  the 

Transmission  Apparatus  \        operation  at  Pomona,  Cal.,       /      100,000  Volt  Niagara 
at   Telluride,  Colo.,  when    \  ^^^^  IS92,  without        /      Transformers.    The  high- 

our  competitors  were  saying     \  .     .  /est  voltage  for  which  a  Com- 

that     the      alternating      current     \  ,  /  mercial      transformer     was     ever 

should      not       be       used      at      all.   \  repair.  /  wound. 


Westinghouse 


Electric 


** Niagara   Power  Will   Make   Buffalo   the    Greatest   City   in   the    World* 

Nikola  Tesla.    . 
All  Our 

Niagara  Power  Tesla  Motors 


Transmitted  to  Buffalo 
is  Generated  by 

8-5,000  H.  P. 
Westinghouse  Generators 


are  the 

Only  Motors 

Supplying  Niagara  Power 

in  Buffalo 


New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Cincinnati,  Philadelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacoma.    Denver,  Mountain  Electric  Co. 
For  Canada,  Aheam  &  Soper,  Ottawa,    For  Mexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    "Westinghouse  Electric  Co.  Ltd.,  32  Victoria  St.,  London, 


>ndon.  ^^L-. 
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THE  STANDARD 
SOCKET  IS  THE 


EDISON  SOCKET 


Extended  Shell  covers 
lamp  base  for  no  and 
220  volt  circuits. 


Hade  in  several 
standard  finishes. 


The  only  socket  com= 
bining  compactness  and 
simplicity  with  sure 
and  positive  contact. 


/STAf(DAWr4 
*■»)cVJO^'* 


Thoroughly  insulated  Fibre 
Lining  gives  Additional 
Protection  for  220  volt  and 
Alternating  work. 


Used  in  the 
United  States  Navy. 


We  estimate  that  of  all 
sockets  in  use  75  per  cent, 
are  EDISON  SOCKETS. 


2,357,629  Sold  in  1897. 


Boston,   Mass. 
New  York,  N.  Y. 
Syracuse,  N.  Y. 
Buffalo,  N.  Y. 
Philadelphia,  Pa. 


Baltimore,  Md. 
Pittsburg,  Pa. 
Atlanta,  Ga. 
New  Orleans,  La. 
Cincinnati,  Ohio. 


Columbus,  Ohio. 
Nashville,  Tenn. 
Chicago,  111. 
Detroit,  Mich. 
St.  Louis,  Mo. 


General  Electric  Company, 

Dallas,  Texas. 
Helena,  Mont. 
Minneapolis,  Minn. 
Denver,  Colo. 
San  Francisco,  Cal. 
Portland,  Ore. 

For  all  business  outside  the  United  States  and  Canada;    Foreign  Department,  Schenectady,  N.  Y. ,   and  44  Broad  Street,  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ontario. 

ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated, 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.    CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Kegative;  Conductors, 
Non-CoDductors  and  Insulators;  Electro-MotiTe  Force;  Volts;   Kesistaoce;   Ohms;   Current;  Am- 

Seres.— CHAPTER  II:  Dynamos;  Magnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
HAPTERIII:  Armatures,  Construction  of,  Uilterent  Kinds  of;  Commutators,  Hoiv  Made  and  Con- 
nected; Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction- Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  Series-  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light-  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparlting 
at  Brushes:  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo.  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  ^o.  8  Brush  Dynamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System:  Automatic  Regulator; 
Circuitsof  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits:  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Reeulator.- CHAPTER  XIII;  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuitsin  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Maenet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.- CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  DjTiamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Keedle;  Differ- 
ential Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature;  Field;  Bell;   Diagram  of  Circuits.— CHAPTER 


Same  as  in  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.;  Direction  of  Rotacion  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding;  Connectidns;  Lamination;  Different  Types  of  Alterna^ 
tors;  Regulation;  Leading  Systems;  The  Brusli  Generators-  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  DjTiamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo:  Best  Magnetic  Circuits;  Stanley  Constant  Current  DjTiamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers: Economy  of  Distribution;  An  Electrical  H,  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V;  Transformers  Continued:  Induction  Coils;  Con- 
verters: Transforming  Up  and  Down;  Design  of  Transformers;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Protector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  AVindingof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System ;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fiises;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration;  The  Circuit  ot  Lines  of  Force;  Experiments  with  Magnet; 
Rapidit>'of  Reversals  and  Hysteresis.— CHAPTER  IX;  Arc  Lamps;  In  Series;  The  AVestinghouse 
Arc  Lamp ;  Diagram  of  Circuits  in  Lamp ;  Action  of  tlie  Mechanism ;  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation  .-CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents:  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments.  Continued;  Hot  Wire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters:  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XH^:  Spring  Meters;  Curled 
Spring  Meter.-CHAPTERXV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera^ 
tion  of  Instrument.- CHAPTERXVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Bleter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  in  Operating;  Alternate  Current  Generators  In  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  Strength. of  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  BIdg..  CHICAGO. 
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Iron  Roof  I 

For  Sale.  | 

WHth  of  building,  155  feet  out  to  out,  f 
divided  luto  a  center  span  ^6  feet  with  a  4 
wing  on  each  side  43  feet  6  Inches;  total  ^ 
length  of  the.  building  350  feet.  This  ^ 
huilding  Is  designed  with  brick  sides  and  -S- 
gable  walls,  with  Iron  roof  trusses  and  ^ 
Iron  supporting  columns;  originally  built  4> 
for  an  iron  foundry,  but  owing  to  the  ^ 
failure  of  the  purchaser  is  now  offered  <J> 
for  sale  at  a  bargain.  Is  admirably  ^ 
adapted  for  a  foundry  for  light  or  heavy  ^ 
castings,  machine  shop,  car  ham,  or  for  ^ 
any  other  general  manufacturing  pur-  4> 
poses.  We  guarantee  the  Iron  work  as  ^ 
good  as  new,  building  never  having  been  ^ 
used.  -  Apply  to  ^ 


iThe  Berlin  Iron  Bridge  Co.,  I 

I  EAST  BERLIN,  CONN.  I 


_.,      ^      _  GENUINE  RAWHIDE 

'_>ti|::    LACE  LEATHER. 

,/,3HULTZ'S  PATENT 

=%iV'  SPULLEY  COVER. 

•---  cwiiiT?  DiTrNT-—       «-^^^?ftELT   DRESSING 
-:;SHU LIZ  PATENT;-    ■-;^   'J>j^^^^|5        and 

- "    .       -'     '    WOVEN  LEATHER  m^miMQ:mi-,jA$MP^:?^^;^  CEMENT. 

'1)yNAM0  '-  ^     ""*■'■'       *'■'  "   ^'^^B  forffrcu'ari. 

c5ELTIN&-.  St.  Louie,  3Io.,  V.  S.  A.  ^  ■ 

;S:  104  SuniDier  St.,  Boston;  nsLiberty  St.,  New  York;  123  N.  3d  St.,  Pliiladelplun. 


DELAWARE  HARD  FIBRE  CO., 

WILMINGTON,  DEL. 

SEKS  FOR  CATAIiOeiVi:  Ajm  SAaiPl.ES. 

Rods,  Tubes   and    Special    Shapes. 


The  Pratt  &  Whitney  Co., 

MACHINERY  AND 
SMALL  TOOLS... 

Hi^i*%-rF-^IRD,  ^OIMIM.,  ^J~  S.  Jk.. 

BRANCH  OFFICES:    Chicago.  No.  42  S.  Clinton  St. ;  New  York,  123  Liberty  St.;  Boston.  144  Pearl 

St.;  London,  England,  Buck  &  Bickman.  280  Whitechapel  Road;  Paris, 

France,  Fenwick  Freres,  21  Rue  Martelle. 


ALL  KINDS  OF  IRON-WORKING  MACHINERY, 

SPECIAL  ELECTRICAL  MACHINERY,  AUTOMATIC   SCREW  MACHINES, 
AUTOMATIC  SCALES,  SMALL  TOOLS  and  SUPPLIES. 

Write  for  Western  Catalogues,  Plans,  Estimates  and  Quotations  (or  Plants, 
Special  Machinery  and  Small  Tools. 


American  Electrical  Heater  Company, 


MANUFACTURERS  OF 


ELECTRIC  SOLDERING    IRONS, 

TAUiORS'   IBONS.    I.AVITDB'F    IJBOM8.    HAT    IRONS,    C1TBL.IIIIO    IRON 

HEATERS,  ETC.  Also  other  Devices  for  Electrical  Heatlne- 
197    f3l>^EI9    STFaEBT,  ^E*rf9^|-r,    IWII^HI. 


VULCANIZED  FIBRE. 

Higliest  grades  for  electrical  insulation  and  mechanical  purposes,  in  siiectSy 
tut^  rcKls  and  special  sliapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


WALKER  COMPANY, 

CLEVELAND,  OHIO. 

The  Sun  Never  Sets  on  Walker  Apparatus. 


l!lfftlP 


ARTRimRTER^WIUflNS. 

125  So.  U2nd.ST.  IlPhila. 


GENERAL 
SUPPLIES 


FACTORT. 


PjJUIJglJUKJM 


MANSFIELD 


I-  MAMSriEL-b.OHIO. 


AMERICAN"  ?sr 

ARE  THE  BEST.    Sand  lor  detcrlptlvt  Circular. 


wMrJv.wfe 


AMERICAN  BATTERY  CO., 

EST'O  11.9.         174$.  Cilnlon  SI.,  Chicago  Jll, 


4^ 


Black  Diamond  File  Works,  s 


Eat.  1868. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


<|^    OUB  CrOODS  ABE  ON  SAXE  IN  ETEBIT  IiEADINtr  HABDWABB    \fk 
^  8TOBE  IN  THE  UNITED  STATES  AND  CANADA.  iX 

p.  &H.  BARNETT  COMPANY,^ 

!^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOF 


INSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  following  Letters  Patent 
Iflsued  by  the  United  States,  which 
liToadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz. : 

No.  546,261 
No.  546,26a 
No,  565,053 
No.  565,178 
No.  565.188 
No,  565,217 
No.  565,410 
No.  594,034 
No.  594.247 
No,  594,281 


lOPPER  CONDUCTOR 
TINNED. 


COPPER  CONDUCTOR 


THE  MONT/IUK  MULTIPHASE  C/IBLE 


INSULATION   BETWEEN  CONDUCTORS.. 


ADOPTED  BY  THE  QAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}  MONTAUK  MULTIPHASE  CABLE  CO., 


100 


>^^.AIQ\A/^X'V. 


TELEPHONE.   403      CORTLANDT. 


NE'NA/'     YORIC. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES 


RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

"'""VrnxISHr     ^'""Pl^x  Electiical  Company, 

ll37MonailncckBlack.CH'rcAGO.  75.31   Cornhlll,  BOSTON,  MASK. 


MANUFACTURER  OF 


-.  IVIOORE, 

URER  OF 

INSULATED  ELECTRIC  WIRE, 

aOO  AMD  808  BTOItTH  THIBP  STREET,       -       PHII.APEI.PH1A,  BA. 

The  Ansonia  Electrinal  Co., 

ANSON  I  A,    CONN., 

MAiniFACTTTRERS  OF 

8MIELD    BRAND    MOISTURE-PROOF 
FEEDER  AND  LINE  WIRES. 

Mairoct,  Office.   Damp-Proof  Office   «nd  Annunciator  Wires. 
Hl^r^ulas    Trollc»y     \A^ir^, 

Bells.  Batteries,  Annunciators  and  all  House  Coods  Supplies. 

1S89— Paris  Exposition, 

Uedal  for  Bobber  rnsnlation. 
1893— W^orld's  Pair, 
Kedal  for  Rubber  lusalation. 


.tON'^: 


THE  STAKDAKB  FOB 

BUBBEB  INSri/ATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee^prior  Wires. 
THE  OKONITE  CO.,  Ltd. 


Wlllard  L.  Candee,  I 

H.  Durant  Cheever,  1 

JOHNdTcRIMSLLNS,  JB.,  Prest. 


Managers.       253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins.Secy. 


(Formerly 

CaliforDia 
Asphalt  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  lor  it,  or 

57  East  spth  Street, 
NEW  YORK. 


THE  ''AMERICAN"  FUEL 

EOOIMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOiVIELL,SCHIVIIDT$cCO.,Ltd. 

MANUFACTURERS, 

Cable  Address.  Y^F9K,      ^A-, 

Broomell,  York.  .   •      ^a.       .j*. 

A  B  C  Code.  4th  Edition.  ^J  -   ^-   **• 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Pleas©  com- 
municate direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  look  oyer  the  groimdand 
submit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 

WESTUH  Electrical  In^iraineiit  Uo., 

**  — ■■■■      1 14-120  Wniuun  St„  NEWARK,  N.  J.,  U.  S.  A. 

The  Weston  Arc  Light  Ammeter 

Is  cheap,  but  nevertheless  reliable 
and  very  accurate. 

The  scale  is  so  proportioned  that  a  change  of 
j^  of  one  ampere  can  be  seen  from  a  considerable 
distance.  The  instrument  is  absolutely  "dead 
beat."  Three  different  ranges  are  being  made: 
No.  1.  5.8  6.8  7.8  amperes  in  ^  ampere  div. 
No.  3.     3.6      9.1)    10.6       ■■  •■  ^^ 

No.  3.     9.5     10.5     U.5       •■  "  jig 

Light  Ammeter.   Mention  the  Western  ELKCTRiciAy  when  writing  for  catalogue. 


MIOHI 

PARIS  1867. 


CHICAGO  IS93.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cat. 


WIRES  AND  CABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Wettern  Office,  Marquette  BIdg.,  Chlcaga.  III. 
M.OUPEROW, 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans,  La. 


Steel  Dynamos  and  Motors,  8, 
15, 20, 35, 60,  100,  200, 300  and 
600-llght  machines.  'A,  1, 2,  8, 
B,  10,  15.  30  and  W)  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO.   .  Troy,  Ohio. 


A     I        UaDRC       CONSULTING  ELBCTUCAL 
■  Li  nCnACf  eNQiNeER.-^. 

Estimates,  Plans,  SpeciQcatlons, 
ExaminaClons,  Keports,  Tests. 
306  Oriel  B  aUdlng,      ST.  liO  CIS,  no. 


T.H.Brady,  New  8rltaIn„Conn.,  U.S.  A., 

Manufacturer  of  Mast  Arms.PoIe  an5 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
"^or^.— Catalogues  and  Prices  fur- 
nished on  application. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  in  the  world  tc 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigatioB  enables  ni 
to  be  of  serrice  to  wide-awafce-etectrielans. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


Queen  &  Co., 

1012  Chetlnui  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  ColU 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Points  of  Superiority  Over  All 
ftUPNtfy-.]  Other  Types. 

|yiBfl'ffjj.j  jQ  successful  use  for  ten  years. 
Standard  high.  Prices  low.  Send 
for  descriptive  circular  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO,,  PHOADELPHtt 


Cliarles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

U  and  36  Canal  Street,      CHICAGO. 


^'ational 

India 

Bnbber  Co's 

RUBBER  COVERED 

>A/ires  and  Cables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  3IECHA.KICAI.  COIKSTRIICTIOlir, 

BLICrHE!4T  EI/ECTRICAI.  EFFICIENGIT. 

THE    EMERSON    ELECTRIC    MFC.   COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


NEW  AUTOMATIC 

"CUT  IN" 
.....CUT  OUT 

TIME  SWITCH. 

For  Electric  Light  and 
Power  Circuits. 

NOVEL  FEATURES. 

Write  for  Bulletins  and  Prices. 


CLEVELAND  ELECTRIC  CO., 

Cor.  Middle  and  High  Sts., 

CLEVELAND,  O 


'■:5SSHE9!!S®»jFi:f 
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The  Zamel  Arc  Light  Meter 

AND  ELECTRIC  CURRENT  TIMER 

Is  the  ONLY  RELIABLE  DEVICE  for  Timing  the  Use  of  Arc  Lights, 

l-t    Is    Posi-tive    in     l-bs    Action. 

SEND  FOR  CIRCUIiAK. 

Zamel   Arc   Light    Meter   Co., 

Approved  by  the  K^ational  Fire  VxiderwriterB'  Association. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


I-YIMN,   ISM^^J 


Shaffer 


captured 
Santiago, 


but 


We  will  capture  America. 


ONE  PRICE-ONE   QUALITY-ONE   NAME 


a 


» 


ILLINOIS 


We  are  Agents  for 

N.  I.  R.  Wires  and  Cables, 
Crefeld  Electrical  Works, 
Edison  Jr.  Incan.  Lamps. 

Illinois  Electric  Co. 

239  Madison  Street, 
CHICAGO. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTO 


NSULATION  BETWEEN 


We  own  the  foUovrioK  Letters  Patent 
Issued  t)y  the  United  States,  wliicti 
l)roadly  cover  tne  construction  and  basic 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546,262 
No.  565.053 
No.  565.178 
No.  565.188 
No.  565.217 
No.  565.410 
No.  594,034 
No.  59-«.247 
No.  594,281 


DIVISIONAL  INSULATION, 


OPPER  CONDUCTOR 
TINNED. 


77/£  MONT/IUK  MULT/PH/}SE  C/!BLE 


INSULATION   BETWEEN  CONDUCTORS.. 


COPPER  CONDUCTOH. 


OPPER  CONDUCTOR. 
PARTLY  TINNED. 


ADOPTED  BY  THE  GAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


f   MONTAUK  MULTIPHASE  CABLE  CO., 


100 


I R  O  ^V  D  ^A/^^X  v^ . 


TELEPHONE.    403      CORTLANDT. 


N^W     Y^RK. 
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CONDUITS. 


We  are  Headquarters  for  Conduits. 
Loricated  Conduit. 


I 


Iron  Armored  Conduit. 


Brass  Armored  Conduit. 


I      ALL  SIZES  CARRIED  IN 
I      CHICAGO  STOCK 


Circular  Loom  Conduit. 

Plain  Conduit. 


Central  Electric   Company, 


264=266-268-270  Fifth  Avenue, 


GEORGE  A.  McKINLOCK,  President. 

CHARLES  E.  BROWN.  Secretary, 

S.   R.   FRAZIER,  Treasurer. 


CHICcAGO. 


Southern  Electrical  Supply  Co.,  St.  Louis. 


,s>^«^^<Sm$«S.««S«S«SkS^Sh8>^>4«S>«^«Sk^«<s^^>«^«8«8«S"«'«hS^^  ■M>^<S-4-<S^'^xS><S^»<$Hj^g^  <S«S^S>^^<S>»S><S«Sx5><S«S^><»8-<8«ShS. 


iC  ^^  MAKE  CUTS  OF  ALL  KINDS  I 

i  TT      HEADERS  OF  THIS  JOURNAL.IN  NE&Q      g 


PJnfjrW.!  ^1*1*1  J^>94i*n4KiliJ: 


PRICES  BEFORE  ORDERING  ELSEWHERE. 
20rEARS  IN  THE  BUSINESS. 

'      CMUCtO  ELECTRO'  ft  STEREOTYPE  CO. 

^  '       14<?  155  PLYMOUTH  PLACE  CHltA&O  ILL. 


FOR 


PERFECT 
INSUUTION. 

The  Standard  Paint  Co., 

X£n^  \rORK.       CHICAGO. 

HASlBHRCi.         JLONDOX. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.  iv 
AmerlcftH  Battery  Co  —    xxU 

imerlcwiEl.  Heater  Co.     

Amer.  El.  MeterCo vM 

Amer.  El.  Tel.  Co xvi 

American  Elec.  Works —  xlil 

Ames  Irom  Works xl 

Ansonla  Electrical  Co i 

Armlngton  &  Sims  Co..  xvlli 
Atlantic  Alcatraz  ABph.Co.  l 
Automatic  Switch  Co.. .      xill 

Bfttn.Foree xii 

Baker  A  Co xii 

Ball  Engine  Co xlx 

Harnett  Co.,  Q.  A  H sxll 

Beattle  Zinc  Works  Co.  xlv 
Berlin  Iron  Bridge  Co..     xxit 

Berthold  &  Jennings xv 

Bealy  <t  CcCHas.  H....  xxti 
Boiler  Expurgator  Co...      vii 

Borden  &  Selleck  Co x  tx 

Bossert  Elec.  Const.  Co..   

Brady,  T.  H 1 

Brliey,  W.  R I 

Broomell,  Schmidt* Co..        1 

Broughtou,  H.  P xll 

Buckeye  Electric  Co ... .      — 

Bullock  Elec.  Mfg.  Co . . .     

Bullock  M.  C,  Mfg.  Co...  xi 
Burnley  Batt.  ft  Mfg.  Co.        i 

Cabinet  Mfg.  Co xvll 

Card  Electric  Co iv 

Central  Electric  Co m 


Central  Mfg.  Co 

Chicago  Armature  Co....    

C.  B.&Q.  R.  R 

Chicago  Edison  Co .  ...  iv,xiv 
Ohlc&go  El.  A  Stereo. Co..  ill 
Chicago  Ins.  Wire  Co. . .       x  H 

C.  M.  4  St.  P.  E.  R XV 

Clnn.  Corrugating  Co  ...xvili 
Cleveland  Electric  Co....       1 

Commercial  El.  S.  Co 

Commutattr  Co.,  The.. .     xiv 

Cutler-Hammer  Mfg.  Co.  

Gutter  El.  A  Mfg.  Co 1 

Dayton  Globe  Ir.  Wks.  Co  xviii 
Dearborn  Drug  A  Ch.  Co.  xvil 
DelawareHard  Fibre  Co.  xxii 
Detroit  A  Clev.  Nav.  Co.     viii 

Diamond  Elec.  Co 

DlehlMfg.  Co vu 

Dixon  Crucible  Co.,  Jos.   xvlii 

Eastern  Elec.  Cable  Co..     xiii 

Edison  Mfg.  Co tiu 

El.  Eng.  Inst.  Corr.  Inst. .     xlf  1 

Elec.  Appliance  Co xii 

Electric  Ry.  Equip.  Co.        xv 

Electric  Storage  Batt.  Co .   

Electrician  Pub.  Co x 

Emerson  El.  Mfg.  Co i 

Empire  China  Works ....  x  xii 
Ericsson  Telephone  Co..  xvil 
Farr  Tl.  &  Cons.  Sup.  Co.  xvii 
"For  Sale"  AdvB xiv 


Port  Wayne  EL  Corp xii 

Fuel  Economizer  Co — 

Oarlock  Packing  Co 

General  Electric  Co....       xxi 
Gen'l  Inc.  Arc  Light  Co..       v 
Gordon-Burnham  Battery 
Co xxll 

Hart  A  HegemanMfg.  Co.  vi 

Harvard  University xlv 

Hill,  W.  S.  Electric  Co...  — 

Hlne  ACo.,  L.  A xiv 

Hobart  Elec.  Mfg.  Co....  1 

Hodge,  Walsh  ALoring.  xiv 

Holmes  Fibre-Graph.Co.  xxii 

Holtzer-Cabot  Elec.  Co.      

Huebel  A  Manger xll 


Illinois  Electric  Co , 

Intemat'l  Cor.  Schools. 


11 


Kartavert  Mfg.  Co xxii 

Keystone  Elec.  Inst.  Co.  rl 

Keystone  Tel.  Co xvil 

Klein  A  Son,  Mathias. . .  xvil 
KokomoTeLAELMfgCo.  xvil 
Kusel,  D.  A.,  Tel.  A  EL 

Mfg.  Co XV 

Leclanche  Battery  Co ... .  x  v 

LeflelACo.,   James ,....  xviii 

Lemon,  L.  E xll 

Leonard,  Ward  El.  Co...  xll 


Lindsley  Bros .■. .      xv 

Link  Belt  Machinery  Co.     xlx 

Lockle  &  Viall ...      xlv 

Lombard  WaterWh.  G.  Co. 

L.  P.  A  D.  Transmitter  Co.  vil 
Lynn  Inc.  Lamp  Co il 

Mam  Belting  Co vLli 

MansfleldTem.Cop.Co. ..  xxii 

Mass.  Chemical  Co i 

McLennan  A  Co.,  K....       xii 

McRae.  A.  L i 

Mica  Insulator  Co xii 

Michigan  Pipe  Co 

Miscellaneous  Advs xiv 

Monon  E.  R vl  I 

Montauk  Multlp.  Cb.  Co.         11 

Moore,  Alfred  F....; I 

Munsell  A  Co.,  Eugene.,  xll 
Munson,  Charles,  Belt.  Co.     1 

National  Carbon  Co v 

National  India  Rubber  Co.  1 
New  York  Ins.  Wire  Co. . . .  x  x  i  i 
Northwest  Engin'r'gCo.    xvli 

Ohio  EL  Spec.  Mfg.  Co.        xiv 

OkonlteCo.,The i 

Otto  Gas  Engine  Wkfl...    viii 

Paciac  Electric  Co xii 

PalsteCo.,  H.  T xl: 

Partrlck,  Carter  AWIlkins  xxU 


Peerless  Rubber  Mfg.  Co-     xll 
Pelton  Water  Wheel  Co.  xviii 

Perrlzo  A  Sons  x  v 

Peru  Elec.  Mfg.  Co ix 

PhilUpa  Ins'd.  Wire  Co..     xlii 
Phoaphor-Bronze  S.  Co.    xviii 

Pope  Mfg.  Co viii 

Proctor-Raymond  M.Co.     xlv 


Queen  A  Co.. 


Rawson  Electric  Co xvil 

Relslnger,  Hugo v 

Robinson,  A.  A xiv 

Roebling's  Sons  Co.,  J.  A.  xlii 

Rosenberg,  Co.,  A ~ 

Rose  Polytechnic  Inst..  .  

St.  Louis  Elec.  Supply  Co.  xii 
Samson  Cordage  Wks....      xii 

Sargent  A  Lundy xlii 

Sawyer-Man  Electric  Co.       vl 

Schneider  Mfg.  Co viii 

Shadowless  Rad.  Mfg.Co.  viii 
Shanghai  Municp.  Council   xi 

Shultz  Belting  Co x  xii 

Simplex  Electrical  Co.,  The,  1 
Sintz  Gas  EngineCo..,. ,     xiv 

Skinner  EnglneCo xi 

Sundard  Paint  Co ill 

Standard  Tel.  AEl. Co,,.,  xvii 
StandardUnderg.CableOo.  — 
Stanley  Electric  Mfg.  Co,    — 


For  ^Ip99ifi9^  \n^^n  ^f  Sk^^^r%\mmrr%^r\%m  9ee  R9^@VI» 


Stephenson  Co.,  John...  xxii 

Sterling  Electric  Co xvi 

StilweU-Blerce  A  Smlth- 

Vaile  Co X  iv,  x  v 

Stow  Mfg.  Co 

Stromberg-Carlson  TeL 

Mfg.  Co xTi 

Swarts  Metal  Refin'g  Co.  xiv 

Torrey  Cedar  Co xv 

United  Elec.  Imp.  Co 

Valentine-Clark  Co xv 

Varley  Duplex -Mag.  Co..  xlii 

Viaduct  Mfg.  Co xvil 

Vulcanized  Fibre  Co....  xxii 

Wagner  EL  Mfg.  Co — 

Walker  Company i  x 

Warner  Co.,  Wm.  F 

Warren  Elec.  Mfg.  Co..  xiii 

Warren-Medbery  Co iv 

WEtshbum  AMoenM.Co.  xlii 

Western  Electric  Co v 

Western  Tel.  Cons  Co....  xvl 
Westinghouse,  Church, 

Kerr  &  Co x  i  x 

WestinghouBoELAM-Co.  xx 
Weston  Electrical  Inst.  Co.     I 

Wilhelm  TeL  Mfg.  Co...  xvi 

Wisconsin  Central  R.  R  .  xv 

WorcesterPolytech.  Ic&t.  xlv 

W?ay.  The  John  C.  Co.  xlii 

Manuel  ArQl^t-  Meter  Co.        U 
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IN/IUTH  &  00.,  VIENNA.,  A.KJ 


We  having  received  a  very  large  i^Iiipment  of 


Jast  before  the  new  tariff  went  into  effect,  are  prepared  to  make  very  low  prices 
on  the  following  sizes:    5-8  in.  by  10  in.  and  IS  in.  and  19-3S  in.  by  9  1-2  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


SANDY  HILL,  N.  Y.,  U.  S.  A., 


MANUFACTURERS   OF 


INDUCTOR ALTERNATORS. 


OFFICES: 

New  york-39Cortlandt  St. 
Providence.  K.  I.— Banii:aD  Bldg 
AVashiDgton,  D  C— txi  Ke;IoKs  Bldg. 
Charleston.  S.  C— 47  Broad  St. 
New  Orleans.  La.— 23S  Hennen  Bldg. 
DaUas.  Texas-1.>8  Main  St. 
Houston.  Texas, 
rhicago.  ni.— 1100  Fisher  BIdg. 
Minneapolis.  Minn  — lOi  First  Ave.  X. 
Harrisburp.  Pa.— ii  X.  Market  bauare. 
Elmira.  X.  v.- Y.M.  C- A.Bldg. 
Atlanta,  (ia.— i  N.  Forsyth  St. 
Omaha.  Neb.— lolO  Howard  St. 
San  Francisco.  Cal.— 409  Market  St. 
St  Louis.  Mo.— G"l  Burhneton  Bldg- 
Yokohama,  Singa|>ore  and  rtiilippines — Bagoall 
&  Hilles. 


The  Akron  Electrical  Mfg.  Co., 


A.KRON,    OHIO. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed. 
Mining  Locomotives. 

All  of  the  highest  effi- 
ciency,  most  modern  con- 
struction and  most  grace- 
ful design. 

WRITE  FOR  CIRCULARS  AND   READ  OUR    GUARANTEE. 


THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

"WIRING  TABLES," 

"How  Tliey  are  Made  and  How  to  Use  Tiiem." 

BY  THOS.  C.  CRIER. 

Whenever  y«n  are  asked  a  qnestion  on  AVIring.  refer  the 
questioner  tn  this  book,  and  he  will  find  what  he  desires. 

THE  BOOK.  CONTAINS:  The  law  of  npsisfan-c.  KlPc(romoti-e  Force  an'l  rurrent 
Fully  Explained.  II'iw  lo  iMlculate  the  size  of  Wires.  Tlie  DiffereoE  Melliods  of  Uirine.  with 
nia-.:ram-;.  Ho  v  to  Apply  th  ■  NimpI-'  Formua.  in  ("Hloulatiiie  tlie  size  of  Wire-*  Un-ler  all  CoDdi- 
tions-    Diacr  nns  for  ^^  irinc  a  hoiot.  4  roint.  Head  I  iehi  anrl  Heat  Hee^ilaliDg  Switcltes. 

::7  TAIC1,L'!!>  OX  WlRI>Q  AM>  VAI.rA_BLE  DATA. 

Ohm's  lair  is  describeil  in  snch  plain  and  simple  l.ingnage 
iliat  »ue  cannot  fail  to  ilearlv  nnderstand  it. 


Bound  in  Clotti,  80  Pages,  Size  SxTJ  in     Sent,  prepaid,  on  receipt  of  price,  $1,09. 

ELECTRICIAN  PUBLISHING  CO. 


5 1 0  Marquette   P  U  I  P  A  P  f 
Building.       UniLfU]U. 


lO  oo. 

MANSFIELD,     OHIO. 

GENERATORS  AND  MOTORS  OF  THE  HIGHEST  EFFICIENCY. 

Multipolar   Electroplating   Dynamos — Best   on    the   Market.     Special  Motors    and   Automatic  Controllers  for  Pump 

and    Elevator  Equipment. 

S^V^ES  \  l.'^t-'ortlandt  Street.  New  York:  1.3i4  Marquette  Building.  Chicago:  15-31  Stout  Street.  Denver.  Colo  :  169  W.  Water  Street.  Milwaukee,  Wis.; 

-  470Svndicate  .\rcade.  Minneapoli.,:.  Minn.;  109  N.  Ninth  Street,  Lincoln,  Neb,;  SIO  Neave  Building,  Cincinnati,   Ohio;  Zi\   Baronne  Street, 
/VOEI^^IES:  (  New'orleans,  La.;  609Smilhfield  Street.  Pittsburgh,  Pa.;  169  Elm  Street,  Dallas.  Tex. 

^^   OOOD    BOOK!! 


ELECTRIC  TRANSMISSION  HAND-BOOK 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hiand-book  series,  of  which 
45,000  copies  have  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  $1.00. 


Eleotrician  Publishing  Company,  510  Marquette  Building,  Chicago. 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "ELECTRA." 


Infringers  of  my  trademark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  pure;  as- 
ers  of  mv  carbons. 


FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS 


tvecTy,^ 


UNEQUALJ.Ety  IN  QUAUT> 
AND    EFFICIEbKfT 


LUTEkJ^  STEADY^ 
ILLI  ANT,  LIGHT. 


HUGO  REISINGER II BBOADWAY  NEW  YORK. 


Notice 


-The  "ELEC- 
TRA" Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  worhl-renowncd  firm 
of  C.  Conradly,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  caibon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


^ 


COLUMBIA  Carbons 


As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  ''COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


»<IA.I«Cri'"A.CXUI«E;D     B-^ 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


BERGMAHN 


To  Burn  Singly  on  220  Volt  Circuits. 
150  Volts  D.  P.  at  Arc  2t  Amperes. 


ARC  LAMP  SALES  DEPARTMENT, 

General  Incandescent  Arc  Light  Co., 

572    FIRST    AVE.,    NEW    YORK. 


THE  LARGEST,  NOTE  THE  SIZE. 


The  above  is  a  reduced  illustration  of  one  of  the  largest 
electrical  measuring  instruments  ever  manufactured.  The 
dimensions  are  given  in  inches,  in  the  small  table  below: 

Extreme  width  of  Instrument  39^X 

Extreme  height  of  instrument. 29^ 

Thickness  from  face  of  instrument  to  wall     7 

Extreme  length  of  scale 30 

Ampere  capacity 30,000 

HEADQUARTERS 

FOR  ELECTRICAL 

TESTING,   MEASURING  AND 

STATION  INSTRUMENTS. 

WESTERN    ELECTRIC    COflPANY, 

CHICAQO.  NEW  YORK. 


LAKON  TRANSFORnERS. 


W.  E.  FAN  MOTORS. 
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Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "R"  Instrument. 

We  meet  all  the  requirements  ot  modera  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 

Afinth  S^treet  and  srontgomery  ATenae.  Pbiladelpliia. 

3few  Tork.  15  Cortlandt  Street. 

Chicaeo.  414  Ashland  Block. 


INSURANCE  AGAINST  ACCIDENTS 

Caused  by  defective  switches  can  be  secured  by  making  sure  that  the 
words  **HART  SWITCH"  are  stamped  in  the  metal. 


HART  20  AMPERE 
DOUBLE  POLE 

In  connection  with  next  lot  of  arc  lamps 
you  install. 


The  Hart  &  Hegeman  Mfg.  Co. 


Our  Illustrated  Catalogue  will  be  mailed 
on  application. 

HARTFORD, 
,     CONN. 


CLASSIFIED    INDEX  OF  ADVERTISEMENTS. 


Anniun  ciBtors. 

Ansonla  Electrical  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  A  WUklns. 
Procter-Raymond  Mfg.  Co. 
Western  Electric  Co. 

Are  liamps. 

Central  Electric  Co. 
DlelilMIg  Co. 

Ft  Wayne  Elec  Corporation. 
General  Electric  Co. 
Gen'l  Inc  Arc  Light  Co. 
Walker  Company. 
Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Are  liiebt  Cord. 

Samson  Cordage  Wka. 

Batteries  and  Jars. 

Ansonia  Electrical  Co. 
Burnlev  Batt.  &  Mig.  Co. 
Centnl  Electric  Co. 
Commercial  EL  Supply  Co. 
Edlsf^nMfg.  Co. 
Electric  Appliance  Co. 
Gordon-Burnham  Battery  Co 
Illinois  Electric  Co. 
Leclanche  Battery  Co.,  The 
Katlonal  Carbon  Co. 
Partrick.  Carter  &  Wilkins. 
Peru  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Bells. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Huebel  &  Manger. 
Illinois  Electric  Co. 
Partrick.  Carter  &  Wllkins. 
Proctor-Raymono  Mfg.  Co 
Western  Electric  Co. 

Bel  tins. 

Link  Belt  Machinerv  Co. 
L.  P  &  D.  Transmitter  Co 
Main  Belting  Co. 
Munson,  Cbas.  Belting  Co. 
Peerless  Ruboer  Mig.  Co. 
Shulti  Belting  Co. 

Bailers. 

Ames  Iron  Works. 
Armington  &  Sims  Co. 
Westinghouse.Churcb.  Kerr 
&Co. 
Bttoks,  fileetrieal. 
Electrician  Publishing  Co. 

Bridges,  Floors,  Cranen. 

Berlin  Iron  Bridge  Co. 

Bmslies. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
HoLmea  Pibre-Graphlte  On. 
Ohio  Elec.  Specialty  Mfg.  Co. 

Bnlldinss  and  Roofing. 

Berlin  Iron  Bridge  Co. 

Burglar  Alanns. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Ca 
Huebel  &  Manger. 
Partrick,  Carter  &  Wilkins. 

Cables  (See  Insulated  Wires.) 
Cables,  £lectric  (Seelnsn- 

Iftted      Wires),     Copper. 

Sheet  and  Bar. 

American  Elec.  Works. 
Brliey,  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Eastern  Electric  Cable  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Moore.  Allred  F. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Carbons.Polnts  A  Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relsln^er,  Hu£o. 

Compound. 

.Boiler  Expurgator  Co. 
jDearborn  Drug&Ohem.Wks 
iminols  Electric  Co. 
'Mass.  Chemical  Co. 
McLennan  &  Co.,  K. 


Ohio  Elec.  Specialty  Mfg.  Co. 
Standard  Paint  Co. 
Western  Electric  Co. 

Commntator  Segments. 

Commutator  Co  ,  Tne. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Michigan  Pipe  Co. 

Construction  &  Repairs. 

Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  MCg  Co. 
Chicago  Edison  Co. 
Ft.  Wayne  Elec.  Corporation- 
Hodge,  Walsh  &  Loring^. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Companv. 
Western  Electric  Co. 

Contractors  and  Electric 
Ugbt  Plants. 

.\kron  Elec.  Mfg.  Co. 
Bain.  Foree. 
Broughton.  H.  P. 
Bullock  Elec.  Mfg.  Co. 
Card  Electric  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
McHae,  A.  L. 
Sargent  &.  Lundy. 
Unitea  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
"Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Eleo  &  Mf g  Co. 
Conveyors. 
Borden  ft  SelleckCn. 
Link-Belt  Machinery  Co. 

Copper. 

Seattle  Zinc  Works  Co. 
Besly  &  Co..  Chas.  H. 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

American  Electrical  Works. 

Besly  &Co.,ChasH. 

Briiey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 
Cordage. 

Samson  Cordage  Wka. 
Correspondence  t^cbools. 

Elec.  Engineer  Corr.  lost. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins     and 

Brackets. 

Brady.  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co- 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Fan  Tei.  i  Cons.  Sud.  Co. 

Michigan  Pipe  Co. 

Cut.  Outs  and  ST^ltebes. 

Automaric  Switch  Co. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chlcaeo  Edtnon  Co. 
Cleveland  Electric  Co. 
Commercial  SJ.  Supply  Co. 
Cutter  EL  &  Mfg.  Co. 
Electric  Appliance  Co. 
Emerion  El.  Mfg.  Co. 
General  Elec.  Co. 
Hart  Si  Hegeman  Mfg.  Ca 
Hill,  W.  S.  Blectric  Co. 
Illinois  Electric  Co. 
Leonard,  H.  Ward  Elec.  Co. 
PalBto  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westiaghonsd  EL  ft  Mfg.  Co. 
Dynamos. 

Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Card  Electric  Co. 
Central  Electric  Co. 


Commercial  EL  Supply  Co. 
Dlehl  Mfg.  Co. 

Pt  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
United  Elec.  Imp.  Co. 
Wagner  Elec  Mfg.  Co. 
W^alker  Company. 
Warner  Co  ,  Wm.  F. 
Warren  Elec.  Mfg.  Co. 
Warren-  Medbery  Co. 
W^estern  Electric  Co. 
Westinshouse  EL  Si  Mfg.  Co. 

Economlcers.  Fuel. 

Broomell,  Schmidt  i  Co. 
Fuel  Economizer  Co. 

Elec.  Heat's  Appliances. 

American  Eleo.  Heater  Co. 

Electric  Meters. 

American  El.  Meter  Co. 
Zamel  Arc  Light  Meter  Co. 

Electric  Ball^rays. 

General  Electric  Co. 
Walker  Company. 
Wesblnghouse  EL  Si  Mfg.  Co. 

Electrical  and  Sleebani- 
eal  Engineers. 

Bain.  Foree. 
Broughton,  H.  P. 
Lemon.  L,  E. 
MoRae,  A.  L. 
Sargent  &  Lundy. 
Wray  Co.,  John  0. 

Electrical  JCnstruments. 

Cnntral  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co 
Cutter  EL  Si  Mfg.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  S.  Electric  Co. 
llUnoia  Electric  Co. 
Keystone  El.  Instrument  Co. 
Leonard,  Ward,  Elec.  Co. 
Palste  Co.,  H.  T. 
Queen  &  Co. 
Western  Electric  Co. 
Weston  Electrloftl  Inst.  Co. 

Eleetrleal  Specialties. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  EL  Supplv  Co. 
Ohio  Elec  Specialty  Mfg.Co  ' 
Pacific  Electric  Co. 

Electro  -  Hague  ts- 

Varley  Duplex-Magnet  Co. 

eieetro> Plating  lllach*y. 

Besly  Si  Co.,  Chaa.  H. 
General  Electric  Co- 
Hobart  Elec.  Mfg.  Co. 

Engines,  Gas. 

Otto  Gas  Engine  Wki. 
Wray  Co.,  John  C.   Co. 

Engines,  Steant. 

Ames  Iron  Works. 
Armington  Si  Sims  Co. 
Ball  Engine  Ca 
Skinner  Engine  Co. 
Westinghouse,  Church,  Kerr 

&  Co. 
Wray  Co..  John  C. 

Fan  Outfits. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Dlehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Rosenberg.  Co..  .i. 
St.  Louis  El.  Supply  Co. 
Schneider  Mfg.  Co. 
Wagner  Eleoir*c  Mfg.  Co. 
Walkfir  Company. 
Western  Electric  Co. 
Weatlnghoose  EL  A  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 
Kartarert  Mfg.  Ca 
Vulcanlied  Fibre  Co. 

Files. 

Bamett  Co.,  O.  A  H. 

Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 

Flexible  Sbafts. 

Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Oommerclsl  EL  Supply  Co. 
Electric  Appliance  Ca 

Crasbets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mig.  Co. 

Gas  Ligbtlng,  Electric. 

Central  Electric  Co. 
Partrick.  Carter  &  Wilkins. 
Western  Electric  Co. 

Gears. 

Besly  &  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

General  Elec.  Supplies. 

Ansonia  Electrical  Co 
Central  Electric  Co. 
Chicago  Edison  Ca 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  S    Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  &  Wilkins 
Peru  Elec.  Mfg.  Co. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 

Globes  and  EleetrieaJ 
Giassiv^are. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 

GoVnors,  Water  Wlieel. 

LombardWaterWIieelGv.Co. 
Graphite  Specialties. 

Besly  &  Co.,  Chaa.  H. 
Dixon  Crucible  Co.,  Jos- 
Holmes  Fib  re -Graphite  Co. 

Insulators  and  Insulat- 
ing Materials. 

.\nsonia  Electrical  Co. 
Atlantic  Alcatraz  Asph  Co. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supnly  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  EL  Mfg.  Co. 
Empire  China  Works. 
HIU,  W.  S.  Electric  Co. 
nifnols  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Munsell  A  Co  .  Eugene. 
National  India  Rubber  Uo. 
New  York  Insulated  Wire  Co. 
Okonlte  Co..  The. 
Palste  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co 
Simplex  Electrical  Ca 
Standard  Paint  Co. 
Standard  Undergrouiid  O.  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      W^lres      and 
Cables— Magnet  TVlres. 

American  Electrical  Works. 
Brixey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co- 
Montauk  Multiph.  Cable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
PhllUpa  Insulated  Wire  Co. 
Eoebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Undei^round  C.  Co. 
Washburn  Si  Moen  Mfg.  Co. 

Junction  Boxes. 

Bossert  Klec.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

Lamps,  Incandescent. 

BuckoTe  Electric  Oa 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El-  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co., 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co. 
Rawyer-ManElec.  Co. 
United  Elec.  Imp.  Co. 


Western  Electric  Co. 
Westlnf house  EL  &  Mfg.  Co 

liigbtning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Ca 
General  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Magnet  W^lre. 

(See  Insulated  Wires.) 

Meebanical  Maeblnery. 

Besly  &  Co.,  Chas.  H. 
Link-Belt  Machinery  Co. 
Stilwell-BIerce  Smith- Valle 
Westinghouse,  Church,  Kerr 
&Co. 
Mica. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec 

General  Electric  Co. 
Link-Belt  Machinery  Co 
Westinghouse  EL  A  Mfg.  Co. 

Motors. 

Akron  Elec.  Mfg.  Co. 
American  Enifine  Co. 
Bullock  Elec.  Mfg.Co. 
Card  Electric  Co. 
Commercial  El.  Supply  Co. 
Dlehl  Mig.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Electric  Co. 
Sargent  &  Lundy. 
Stanley  Elec.  Mfg.  Co. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Wray  Co.,  John  C 

Packing. 

Besly  *  Co.  Chaa.  H. 
Garlock  Packing  Co. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co 
Mass.  Chemical  Co. 
Standard  Paint  Co. 

Pbospbor  Bronze. 

Bealy  Si  Co.,  Chas.  H. 
Phosphor  Bronze  Sm.Co.  Ltd. 

Platinum. 

Baker  &  Co. 

Poles. 

Berthold  A  Jennings. 
Central  Mfg.  Co. 
Electric  Ry.  Equipment  Co. 
Lindsley  Bros. 
Michigan  Pine  Company. 
Perrlzo  &  Sons. 
Torrey  Cedar  Co. 
Yalentine-CIark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Refiners. 

Swarts  Metal  Refining  Co. 

Re  -  W I  ndln  g— Repairs. 

Cliicago  Armature  Co. 
Chicago  Edison  Co. 
Hodge,  Walsh  &  Lorlng. 

Rbeostats. 

Automatic  Switch  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Leonard,  Ward.  Electric  Co. 
Ohio  Eleo.Speelft'ty  Mfg.  Co. 
Westinghouse  El.  A  Mtc-  Co. 

Roofing. 

Cincinnati  Corrugating  Co. 

Second-Hand  Macbin'y. 

Hine  &  Co..  L.  A. 
Hodge,  Walsh  &  Lorlng. 

Speaking  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partricff,  Carter  A  Wilkins. 
Western  Electric  Co. 


Speed  Indicators. 

Besly  &  Co.,  Chas.  H. 
Keystone  El.  Instrument  Co. 
Queen  &  Co. 
Weston  Electrical  Inst  Co. 

Steel  Roxes. 

Bossert  Elec.  Const.  Co. 

Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co 
Lockie  A  ViaU. 

Street  Cars. 

Stephenson  Co..  John. 

Tapes,  Insulating. 

American  Electrical  Works. 
Brlxey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonlte  Co..  The. 
Simplex  Electrical  Co. 
Washburn  A  Moen  Mfg.  Co. 
WesternEleciric  Co. 

Telepbones.    Telephone 
Material  and  Switeli. 

boards. 

American  El.  Telephone  Co 
Cabinet  Mfg.  Co. 
Commercial  EL  Supply  Co 
Ericsson  TelephcieCo. 
Farr  Tel.  A  Cons.  Sup.  Co. 
Holtzer-Cabot  Electric  Co. 
Keystone  Tel.  Co. 
Kokomo  Tel.  A  El  Mfg.  Co 
Kusel.  D.i-.TeLAEl. Mfg.Co 
Northwest  Engineering  Co 
Rawson  Electric  Co. 
St-  Louis  El.  Supply  Co 
Standard  Tel.  A  EL'Co. 
Sterling  Electric  Co 
Stromberg-Carlson  Tl.M  Co 
Viaduct  Mfg.  Co. 
Western  Electric  Co. 
Western  TeL  Cons.  0 1 
Wllhelm  Tel.  Mfg.  Co. 
Tools. 
Klein  A  Son.  Mathias. 

Transfbrmers. 

Central  Electric  Co. 
Commercial  EL  Supply  Co 
Diamond  Elec.  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

Trolley  Cord. 

SaoLBon  Corda^  Wks. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Ca 

Turbine^  ^VaterWheeis. 

Dayton  Glolw  Iron  Works  Co 
LeSel  Si  Co.,  Jas. 
Pelton  Wat»r  Wheel  Co. 
StUwell-BUrM  Smith- Valle 

Universities. 

Farvard  University. 
R'^se  Polytechnic  Inst. 
Worcester  Polytechnic  Inst. 

Vuleanizefl  Fibre. 

Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  Si  Co^  Chas.  H. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Aoplianca  C^- 
Illinris  Electric  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons   Co.,  J.  A. 
Standard  Underground  C,  Co 
Washburn  A  Moen  Mfg.  Co. 
Western  Electric  Co. 

WoodTTork.  Electrical. 

Cabinet  Mfg.  Co. 

XRay  Outfits. 

Central  Electric  Co. 
Coouneroial  BL  Supply  Co 
ODMin  ft  Co. 

ZiDCS. 

Beattle  Zinc  Works  Go. 
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FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 


OUR  CEILING  FANS  AND  ELECTROLIERS 


ARETHE 


Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

Ceiling  Fans— Column  Fans— Counter  Column  Fans— Desl(  Fans— Bracket  Fans— Exhaust  Fans. 


,   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
•   BOSTON:  128-132  Essex  St. 


DIEHL  MANUFACTURINa  CO. 


ELIZABETHPORT,  N.  J. 


P 


The  American 
Electric  Meter  Co.^ 

9th  St.  and  Montgomery  Ave.,  Philadelphia,  Pa. 

Is  now  prepared  to  take  orders  for  immediate  delivery  of 
alt  sizes  of  3-Wire  Constant  Potential  Registering  Meters. 

This  meter  is  calibrated  ready  for  instaDt  use. 
This  meter  requires  no  knowledge  of  electricity  to  erect. 
This  meter  shows  the  load  passing  every  instant. 
This  meter  is  hermetically  sealed. 

This  meter  measures  correctly  with  uneven  loads. 
This  meter  is  magnetically  shielded  and  has  no  permanent  magnetism. 
This  meter  can  be  calibrated  with  a  watch  in  six  minutes. 
This  meter  requires  no  lubrication. 

This  meter  is  direct  reading,  having  no  multiplier  or  dials. 
This  meter  will  operate  for  years  without  opening. 
This  meter  has  no  springs,  jewels,  frictional  errors  or  lag. 
This  meter  once  right  is  always  right. 


THEY  STILL  USE  IT. 


IT 
COSTS 

SO 
LITTLE 


stover  Bicycle  Manufacturing  Co. 

Freepokt.  III.,  March  2nd,  1897. 
The  Boiler  Expurg:ator  Co.,  Chicago,  111. 

Gentlemen:— I  have  just  used  your  Boiler  Expurgator 
with  afitonishinR  results.  To  begin  with  I  have  always 
been  very  sceptical  in  regard  to  the  different  boiler 
compounds  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  Che  Illinois  Central  Induced  me  to  use  it,  telling  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anything  I  ever  tried  and  we  have  tried 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anjthing  that  would  do 
the  work  of  your  Boiler  Expurgator.  We  cheerfully 
recommend  It  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Sto^'ee  Bicycle  Mfg.  Co. 
W.  A.  Hance,  Supt 


AND 
WORKS 

SO 
WELL 


Cost  per  week :    10  to  40  h.  p.,  itSe. ;  40  to  80  h.  p.,  37^e. ; 

80  to  liiO  b.  p..  .lOc. :  ISO  to  160  h.  p.,  e»y,c. ; 

160  to  200  h.  p.,  7Sc. 


The  Boiler  Expurgator  Co., 


MANUFACTURERS, 

CHICAGO,   U.  S.   A. 


A  few  agencies  will  be  placed  in  large  steam  and  manufacturing  centers. 
Write  us  at  once. 


TheBestSystemofBeltingintheWorld 


( Easier  on  bearings, 
Compared  with  Straight  Beits-  -i  smaller  per  cent,  of  slip, 

(.  One-half  the  space. 

(  Less  expense, 
Compared  with  Clutches  .  ■--<  More  efficient  in  operation, 

( 6reat  saving  in  space. 

(  About  the  same  floor  space, 

Compared  with  Direct  Coupiing-  i  cost  much  smaller, 

I  Easier  to  keep  in  repair. 
Write  for  Further  Particulars. 
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ELECTRIC  LIGHTING 


OTTO 


>> 


ENGINES 


I8  much  CHEAPER  than  what  you  are  pay- 
ing for  current.     Hundreds  of  plants  are 
I  aslns  from  two  to  three  hundred  horse  power. 

THE  OTTO  CAS   ENGINE   WORKS,  PHILADELPHIA, 


BOSTON. 

19  Pearl  St. 


>a 


"^"B^ 


:  James /Buildi 


Broadwj^^and  26-!fjir/\RvYbBK- 


•V.V.V.V.V.'.V.V.V.V.V.ViV.^'.V.W.W.V.V.V.V.V.V.V.V.ni 

-THE    S-^A/ 

Arc  Light  Radiators 

BRILLIANT  AND  ECONOMICAL. 


Absolutely  free  from  side  shadows,  or  those  cast  by 
flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal  aud  aro  practically 
indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

Qeneral  Agency:     Chicago  Qeneral  Fixture  Co., 
169  Adams  Street,  Chicago,  III. 


CHICAGO, 

360  Dearborn  St. 


OMAHA. 

321  South  15U1  St. 


When  you 
are  Tired 

Of  using^  *'Dynamo"  Belting  made  from 
"Shoulder  Stock,"  write  us  for  prices 
and  information  on  **Leviathan"  and 
'*Oak  Leaf"  Belting,  and  our  method 
of  "Beltinff  up"  Electric  Light  and 
Power  Plants. 

High  grade  Belting  only.  Best  Re- 
sults.    Least  Cost. 

Write  fully,  conditions  under  which 
Beltiogruns,  power  required,  etc. 


Shadowless  Radiator  Mfg.  Co., 

FARIBAULT,   fiiifiH. 


Over  a  Mile  Faster  in  the  Hour. 
Over   10^  Advantage   in    Hill  Climbing. 

Bevel-Gear 

Gliainless 

Bicycles,  ^125 

It  is  generally  admitted  by  those  wHo  have  ridden  them  that  Columbia 
Bevel-Gcar  Ot:^intF,'y  bicycles  arc  over  a  mile  faster  in  the  hour  on  ordin- 
ary roads  tfian  chain  driven  machines,  and  that  they  have  J O'X,  advantage 
in  hill  climbing. 

COLUMBIA    CHAIN    WHEELS,       ...       $75 

HARTFORD    BICYCLES, 50 

VEDETTE    BICYCLES,  .       .       .       $40  and  35 


POPE  MFG.  CO.,   Hartford,  Conn. 


!>\<b\Q3t\t>>\t[|^\t|>\^^ 


I 
i 

I 
I 

i 
I 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


5IAIX  BEtTIXGCO., 

55  and  57  Market  St..  CHICAGO,  ILL. 

1221-1235  Carpenter  St.,  PMladelphia. 
120  rearl  St.,  Boston. 


We  have  issued  a  SEW  catalogue 
of  plectrica!  books  coptaiping  100 
pases,  listing  every  work  oq  etectric- 
\Zf.  A  copy  will  be  cheerfully  mailed 
on  receipt  of  a  two-cent  stamp. 

ELECTRIC1.4N  PUBLISHINGCO.. 
olOlIarqaerte  Bldg.. .  Chicago. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

BIO  Marquette   BIdg.,  CHICAGO. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NE'y  STEEL 
PASSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Lnxnrioas 
Equipment,  Artistic  Fumisbinf,  Decoration  and  Efficient  Ser\-ice. 

To  Detroit,  piaGKinac,  Georpi]  Bag,  PetosKeg,  GUicago 

Ko  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest 

FojR  Trips  f^  Week  Bet^seen  Day  and  Night  Service  Between 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "thESOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  Aleals and  Berths. 
Approximate  Cost  from  Cleveland,  S17: 
from  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY  DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2C.  for  Illustrated  Pamphlet.    Address 
A.  A.  SCHANTZ,  «.  *.  A.,  DETROIT.  MICH* 


DETROIT  AND  CLEVELAND 

Fare,  $1,50  ^^^^  Direction. 
Berths.  75c..  Si.     Stateroom,  $1.75. 

ConnectioDsare  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East.  South 
and  Southwest,   and  at  Detroit    for    all 
points  North  and  Northwest. 
Sunday  Trips  J  line,  July,  Aug.,  Sept.  Oct.  Only 

IGHT  BETWEEN 

=BAY  AND  TOLEDO. 

Deiroit  00(1  Cleveland  NDViooiioncofnponr. 


The  Gem  Water  Motor  Fan 


XoTel  in  Constrnction. 
As  Easily  Installed  as  an  Electric  Fan  Motor. 

Discounts  for  Exclusive  Agents.  Correspondence  Solicited. 


Simple,  EffectiTe. 

Economical,       Koiseless. 

List  Price,  Sio.oo. 


JUST  THE  THING  FOR  SUPPLY  HOUSES  TO  CARRY. 


A.s^G'H^-ts    "W^nt^ca.. 


THE  SCHNEIDER  MFC.  CO., 


I  139  Hamilton  Street, 

CLEVELAND,    OHIO. 


McGILL  &  POMEROY,  321  Dsarborn  St.,  Chicago,    III.,  Agents  for  Indiana,  Illinois,  Missouri,  Iowa,  Wisconsin,  Michigan. 
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\A/ALKER  COMPANY 

ALTERNATING  CURRENT  GENERATORS 

For  Railways,  Lighting,  Power  or  Special  Purposes. 


SINGLE,   TWO    OR    THREE 
PHASE. 

40  OR  60  CYCLES. 


REVOLVING  FIELD 

STATIONARY 

ARMATURE. 


T 

4 
J. 

Y 

t 

t 

I 


Over  20,000  H.  P.  in  Alternating  Machinery  Now  Building. 


CLEVELAND,  OHIO.- — NEW  HAVEN,  CONN. 


$.:~x~K~x-K-x-:-:~x~x~:-:.c-:~x-x«<~K~X":~:"M"KK~x-X":«->^^^^ 
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Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject*  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published^  promptly  on 
receipt  of  price*    We  call  your  special  attention  to  the  following  standard  books: 


- 
■ 


AIlsop,  F.  C. — Electrical  Bell  roDBtmct-on;  Treatiae  on  the 
Cooet-raction  of  El**ctric  Bells,  Indicators,  and  similar 
apparatus.    177  lUastrations $1.25 

Angell,  J.— Elements  o£  Magnetism  and  Electricity,  with 
Practical  InstrnctioQ*  for  the  Performance  of  Eip-ri- 
ments.  and  the  ooastmction  of  cheap  apparatns.  One 
handredlh  thooaand.    160  iUnstraUons $1.00 

Atkinson,  Philip.— The  Elementa  of  Electric  Lighting. 
Seventh  edidoo,  folly  revised,  and  new  matter  added.  lOi 
illustrations.    260  pages $1.50 

Atkinson,  Philip. — The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  iUnstrations.  Second 
edition $2.00 

Ayrton.  W,  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Conrse  for  First-year  Students,  of  Electrical 
Engineering,  based  on  the  Practical  Definitiona  of  the 
Electrical  Units.  With  numerous  lllastrations.  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B.— Ifew  Dynamo  Tenders'  Hand  Book.  This 
is,  as  the  name  Indicates,  a  New  Book,  much  more  com- 
plete than  the  old  one.  with  all  the  information,  instruc- 
tions and  rales  which  are  required  by  practical  men, 
as  Dynamo  Tenders,  Linemen.  Stationary  Engineers,  and 
owners  and  operators  of  all  kinds  of  Electric  Plants.  It  ie 
the  only  book  of  the  kind  published  in  the  English 
langnage.  226  pages,  140  illustrations,  flexible  cloth 
binding,  size  of  type  page  5^x3  Inches $1.00 

Badt,  Lieut.  F.  B. — Incandescent  Wiring  Hand-book.  A 
timely  book  containing  full  illustrations  for  incandescent 
wiring  and  complete  information  concerning  methods  of 
running  wires,  location  of  safety  devices,  splices,  insula- 
tion, testing  for  faults,  wire  gauges,  general  electrical 
data,  calculating  sizes  of  wires,  wiring  flitures,  elevator  >, 
buildings,  isolated  and  central  station  plants.  The  only 
book  of  the  kind  published.  Type  page  5>6x3  inches, 
flexible  cloth  binding.  66  pages,  35  cuts  and  5  tables,  3  of 
which  are  12x18  inches $1.00 

Badt,  Lieut.  F.  B. — Bell  Hangprs'  Hand-ook.  Just  the  book 
for  people  engaged  in  selling,  installing  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  house  or  hotel 
annunciators,  burglar  or  fire  alarms,  electric  gas  lighting 
apparatus,  electric  heat  apptaratus.  106  pages,  97  illustra- 
tions, flexible  cloth  binding.     Type  page  5>^x3  incheG.$1.00 

Badt,  Lieut.  F.  B. — Electric  Transmission  Hand-book.  First 
edition,  three  thousand  copies.     97  pages,  22  illustrations, 

27  original  tables $1.00 

Gives  more  PracticaZ  information  on  the  subject  than 
any  work  published  to  date  The  book  contains  all  neces- 
sary Information  for  Power  Producers,  Capitalists,  Agents, 
Engineers  and  Motor  Inspectors.  Wlih  this  book  anybody 
may  make  estimates  on  the  coit  of  Transmission  Plants. 

Bedell,  Fred'k  and  Albert  C.  Creho  re  .—Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for  Stu- 
dents and  Engineers.  Second  edition.  112  illustra- 
tions   $2.50 

Blakesley,  T.  H.— Papers  on  Alternating  Currents  of  Elec- 
tricity for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged.     12mo,  cloth $1.50 

Bonney,  G.  E.— Electro-Plater's  Hand  Book.  A  Manual  for 
Amateurs  and  Young  Students  on  Electro-MetaUnrgy.  60 
illustrations.    203  pages.    12mo,  cloth $L25 

Bottone,  S.  R. — Electrical  Instrument  Making  for  .^jnat^urs. 
A  Practical  Hand-book,  with  48  iUustrations.  Fourth  edi- 
tion.    Enlarged  by  a  chapter  on  the  Telephone $0.50 

Bottone,  5.  R. — The  Dynamo,  How  Made  and  How  Used.  A 
Book  for  Amateurs.  Eighth  edition,  with  additional  mat- 
ter and  39  illustrations $1.00 

Bottone,  S.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handbook  for  Amatenrs  and  Practical  Men.  Eednced  to 
$0.50 

Bottone,  S.  R.— How  to  Manage  the  Dynamo.  A  Hand-book 
for  Ship  Engineers,  Electric  Light  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W.  J. — Electric  Lighting  Plants,  their  cost  and 
operation.    275  pages,  many  Illustrations  and  diagrams 

Cloth $2.00 

Paper 1.00 

Cox,  Frank  P. — Contlnnoas  Ourrent  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illnstrat«d $X00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H.  A.  Foster.  Hlustrated.  Second  edition,  revised  and 
enlarged $1.00 

Crosby,  O.  T.,  and  Dr.  Louis  Bell.— The  Electric  Bailway  In 
Theory  and  Practice.  A  Complete  Treatise  on  the  Con- 
struction and  Operation  of  Electric  Railways,  Second  edi. 
tion,  revised  and  enlarged.     183  illustrations $2.5t 


Desmond.  Chas. — Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatise  on  the 
principles,  construction  ana  operation  of  Dynamos,  Mo- 
tors, Lamps.  Indicator  and  Measuring  Instruments;  also  a 
full  explanation  of  the  electrical  t^rms  used  in  the  work. 
Part  H.  Alternate  Current  Apparatus.  Containing  en 
explanation  of  the  principles  governing  the  generation  of. 
and  a  description  of  the  instruments  and  machinery  need 
in  connection  with  Alteinate  hlectrlc  Current.s,  Hins- 
trated.    Bevised  edition $2.50 

Dyer,  A.— Induction  Coils.  How  Made  and  How  Used.  Third 
edition.    Boards $0.50 

Fleming,  J.  A. — Short  Lectures  to  Electrical  Artisans.  A 
conrse  of  Experimental  Lectures  delivered  to  a  Practical 
Audience.    Fourth  edition.  74  illustrations $1.50 

Fleming,  J.  A.— The  AJtemata  Current  Transformer  in 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents,  500    pages,  fully  illustrated  and  with  copious 

index.     Second  edition $3.00 

Synopsis  of  contents;  Chapter  1.  Introductory.  2.  Elec- 
tro-Magnetic Induction .  3.  The  Theory  of  Simple  Periodic 
Currents.  4.  Mutual  and  Self  Induction.  5.  Dynamical 
Theory  of  Current  induction. 

Vol.  n.  The  Utilization  of  Induced  Currents,  8vo.  cloth. 
London,  1892. $5.00 

Gore,  G. — The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  of  Electro  Deposition.     Fourth  edition $2.00 

Gordon. — School  Electricity.  Sources,  Currents,  Measure- 
ment, Telegraphy,  Telephony,  Lightning,  Electrolysis. 
Indoction,  etc  262  pages,  with  140  illustrations $2.00 

Qrier,  Thos.  G.— Wiring  for  Motor  Circuits.  A  bandy  little 
pamphlet  containing  tables  for  wiring  and  for  motor  serv- 
ice, arranged  in  convenient  form  for  readyreference. $1.00 

Haskins,  C.  H.—TheGalvanometer  and  its  Uses.  AManualfor 
Electricians  and  Stndents.    Fourth  edition,  reyised  .  .$1.50 

Haskins.— Transformers.  Their  Theory.  Oonstmction  and 
Application  Simplified.     38  illustrations. $1.25 

Hawkins,  C.  C.  and  F.  Wallis.— The  Dynamo,  its  Theory, 
Design  and  Manufacture.  190  illustrations $3.00 

Hering. — Practical  Directions  for  Winding  Magnets  and 
Dynamos.  12mo-  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M.  —  Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics,  650  Illustrations  $4.00 

Hopkinson. — Original  Papers  on  Dynamo  Machinery  and 
Allied  Subjects.    Iliustrated -. $1.00 

Hopkinson,  Dr.  John. — Dynamic  Electricity;  Its  Modern  Use 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitaller,  E.— Domestic  Electricity  for  Amateurs,  Trans* 
lated  from  the  French.  With  additions  by  C.  J.  Wharton. 
With  illustrations  $2  50 

Houston,  Prof.  E.  J.— A  Dictionary  of  Electrical  Worils, 
Terms  and  Phrases.  Third  edition,  re-written  and  greatly 
enlarged.  -Large  8vo.  662  pages,  and  570  illustrations 
$5.00 

Kapp,  Gisbert. — Electric  TransHiission  of  Energy  and  its 
Transformation,  Subdivison  and  Distribution.  A  practi- 
cal handbook.     Ttiird  edition $3.00 

Kapp,  Gisbert.— Alternate  Current  Machinery  IUustrat6d.$0.50 
[Vol.  96  Van  ITostrand's  Science  Series.} 

Kapp,  Gisbert.— Alternating  Currents  of  Electricity.  Their 
Generation,  Measurement,  Distribution  and  Application. 
Authorized  American  ed.  With  an  introduction  by  William 
Stanley,  Jr.    Illustrated —•„ $L00 

Kapp,  Gisbert.— Dynamos,  Alternators  and  Transformers. 
13S  illustrations $4.00 

Kempe,  H.  R. — A  Handbook  of  Electrical  Testing.  Fifth  edi- 
tion.   200  illustrations-    8vo.  cloth.  London,  1892 $7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  Rules,  Formulee,  Tables  and  Data.  32mo,  leather 
$1.75 

Lockwood,.T.  D.— Electricity,  Magnetism  and  Electric  Teleg- 
raphy. A  Practical  Guide  and  Handbook  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.   376  pages,  152  Illustrations $2.50 

Lockwood,  T.  D.— Electrical  Measurement  and  the  Galvanom- 
eter; its  Construction  and  Use.     Second  edition...  $1.50 

Lockwood,  T.  D.  — Practical  Information  for  Telephonists. 
12mo,  cloth.    N.  Y $L00 

Meadowcroft,  W.  H.— The  A.  B.  G.  of  Electricity.  36 
IUnstrations $0.60 

Martin,  T.  C. — Inventions,  Besearches  and  Writings  of  K'iola 
Tesla.  With,  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lighting.  500  pp.  300  Illustra- 
tions, second  edition  $4.00 


Martin,  T.  C.  and  Wetzler,  J — The  Electric  Motor  and  its 
Applications.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr.  L. 
BeU.     300  IUnstrations  $3.00 

riaver,  and  Davis,  M.  M.— The  Quadmplex.  With  Chapters 
on  the  Dynamo-Electric  Machine  in  Belation  to  the  Quad- 
mplex. The  Practical  Working  of  the  Duplex  Telegrsph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    $1.5C 

McClure,  J.  B. — Edison  and  his  Inventions,  with  Full  Ex- 
planations of  the  Telephone.  Phonograph.  Ta=emeter. 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1,00 

Niaudet,  Alfred.— Elementary  Treatise  on  Electric  Batteries. 
Translated  from  the  French  by  L.  M.  Fishback.  IHus, 
trated $2.5o 

Noll,  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  interior  wiring.     Illustrated $1,50 

Pope,  Franklin  Leonard.— Modem  Practice  of  the  Electric 
Telegraph.  A  technical  Hand-book  for  Electricians, 
Managers  and  Operators.  185  illustrations.  14tii  edition, 
rewritten  and  enlarged $1-50 

Prindle,  H.  B — A  Popular  Treatise  on  the  Electric  Bailway 
of  ti>-day.     Fully  illustrated $0.25 

Russell.Stuart  A.— Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $2.25 

Salomons,  Sir  David.— Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Hand- 
book. 7th  edition,  revised  and  enlarged.  With  illus- 
trations.    12  mo,  cl.   London,  1893 $1.50 

Sloane,  T.  O'Conner.— Electricity  Simplified.  The  Practice 
and  Theory  of  Electricity,  including  a  Popular  heview  of 
the  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  $1.00 

Sloane,  T.  O'Connor.— The  Standard  Electrical  Dictionary. 
A  Popular  Dictionary  of  Words  and  Terms  used  in  the 
practice  of  Electrical  Engineering,  350  illustrations. $3.00 

Sloane,  T.  O'Connor.— Electric  Toy  Making  for  Amateurs, 
including  Batteries,  Magnets,  Motors,  Miscellaneous  Tnya 
$1.00 

Sloane,  T.  O'Connor. — The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Metbods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engineering  and  experimenting. 
Third  edition,  revised $1.00 

Tesla,  Nikola. — Experiments  with  Alternate  Currents  of  Hi^h 
Potential  and  High  Prequency.  A  lecture  delivered  before 
tbe  Institution  of  Electrical  Engineers.  London.  With  a 
portrait  and  biographical  sketch  of  the  Author  Illus- 
trated   $1  00 

Tesla,  Nikola.— Lectures  on  the  Electro-Magnet  XHustrated, 
-   - $1.00 

Thurston.  Prof.  R.  H. — Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lightiui;  Purposes,  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Con- 
struction and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines.     With  many  folding  plates $1,50 

Thomson,  Prof.  Elihu — What  is  Electricity  ?  Illustrated.$0.25 

Thompson,  Sylvanus  P.— Dyuamo-Electric  Machinery.  A 
Series  of  Lectures,  with  an  introduction  by  Franklin  L. 
Pope.  16mo.  Numerous  illustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  66)  $0.50 

Thompson,  Sylvanus  P.— Polyphase  Electric  Currents  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.50 

Thompson,  Sylvanus  P.— Becent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery,  lemo.  (Van  Nostrand's  Science  Series, 
No.  75) $6.60 

Thompson,  Sylvanus  P. — Dynamo  -  Electric  Machinery. 
Fourth  edition,  revised  and  rewritten.  Numerous  illus. 
trations  and    29  plates.     1,000  pages $6  00 

Trevert. — How  to  Make  Electric  Batteries  at  Home.  Dins 
trated $0.25 

Urqu hart. —Electro-Plating.  A  Practical  Hand-book  on  the 
Deposition  of  Copper.  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2.00 

Walker,  F, — Practical  Dynamo  Building,  f  jr  Amateurs.  How 
to  wind  for  any  output  With  numerous  illustrations. 
16mo.  boards.  (Van  Nostrand's  Science  Series,  No.  9S).$(I.50 

Webb,  H.  L. — A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.    Illustrated $1.00 

Webb,   Herbert  Laws.— Telephone  Hand-book,  Dlustrated. 

12mo,  cloth.    Chicago,  1895 $L00 

The  only  complete  work  on  the  Telephone.  Ail  possible 
information  for  any  one  interested  in  Telephones  and  how 
to  make  and  operate  them. 
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EUGENE  F.   PHILLIPS. 
General  Manager. 
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AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■  PBOVIDESfCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackermao.  10  Cortlaudt  St. 
Chicago  Store.  F.  E.  Donohoe.  241  Madison  St. 
MONTREAi.  Branch,  Eugene  F.  Phillips'  Electrical  WorkB. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,  R.  I. 


THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


W 


CLARK  WIRE" 


All  sizes  of 

.  Stranded  and  Flex* 

Ible  Wire  and 

Cabks  with 

Clark's  Insulation 

Inspector  Boston  Fire  Underwriters*  Union  says: 

"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  uSed, 
Aerial,  Underground  or  Subn:iarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
■with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY. 


HENRY  A.  CLAKK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS.  Pres.  and  Electrician. 


-63  Hampshire  Street, 

BOSTON,  MASS. 


THE  JOHN  C.  WHAT  CO. 

CONTRACTINd  AND  MANUFACTURING 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  \\  hatever. 


Crockcr-W^heeler   Co.— Dynamos,    Jlotors,    Etc. 
National  Meter  Co.— Gas  and  Gasoline  Engines. 


THE  JOHN  C.  WRAY  CO., 


110  South  Madison  Avenue, 

ll_L.lfMOIS. 


JOHN  COLLINS  WRAY,  Consulting  Electrical  Engineer,  Electrlcai  and  Mechanical  Expert. 


Engineers  and  Contractors 

DeslriDg  a  thoroughly  reliable  Automatic  Starting  Appa- 
ratus for  electrlf  ifumps,  elevators  and  otlier  JntenniitQnt 
work,  cannot  do  better  than  send  for  our  catalogue  of 
Motor-Driven  Starters  and  Si  eclalt'es.  Kodasli-pots,  shunt 
magnets  or  other  dellcaie  meclianlsin.  yet  automatic  start 
and  Instantaneous  release  under  all  conditions. 

Automatic  Switch  Co.,      Baltimore,  Hd. 

.*  CENTS:  New  York  Citj'and  New. Jersey.  D.  H.  Dar- 
rlD.  Vaoderbllt  Bldg.,  New  York;  Michigan.  Wisconsin. 
Jliinols.  Indiana  and  Iowa,  ITardiDe  &  Hammer,  Marquette 
Bldg.,  Chicago;  Louisiana,  Vincent  Uray,  New  Orleans. 


Automatic  Motur-Driven  Starter. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION. 


(Conducted  under  the  auspices  of  Tfie  EUctrkil  Eitgineer.) 


HERMAN  A.  STRAUSS,  E.  E..  General  Manager. 


180  Liiberty  Street,  NEW  VOBK,  V.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D,  Lundy. 


Martin  J.  Insiilt. 


SARGENT  1^  LUNDY, 

EIMOINEERS, 

13  and    16  Monadnock  Block,  CHICAGO,  ILL. 


lurr^bia  Rail 

S.4WES    00>VI_ 


nd. 


A  contact  which  Is  seven  times  the  section  of  the  wire  and  perfect.  You  can  twist  off  the  wire, 
but  iou  CdUQOt  loO!«en  the  contaet.    Send  for  samples  and  for  further  information  to 

J^IHIM   A..  FR^EBI-iriO'S  ^^IMS  ^^.,  TRENTON,  N.J. 

117-119  Liberty  Street.  New  York.  171-173  Lake  Street,  Chicago. 

25-27  Fremont  Street.  San  Francisco.  32  South  Water  Street,  Cleveland. 

EVERYTHINO  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  JHE   "CHICAGO"    RAIL   BOND. 


WASHBURN  $(  MOEN  MFC.  CO., 

\A/ORC ESTER,    IVIA^SS. 

■IIM«H  OFFI««t  MO  WAREHOMK:    N.w  T«rk  CklMf*.   *«ll  FrandtM.  H*uttM,    Ptllll4»l,lll*, 

PIIIMuig,  BoitonT 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lighting 
Spark  Coils.  THET^ARLEY  DUPLEX  MAGNET  CO., 
138  Seventh  St.,  Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


WEATHERPROOF  WIRE. 

COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Chicago. 
Pettingell  Andrews  Co,,  Boston, 
Electrical  Engineering  Co.,  Minneapolis. 
St.  LoQis  Electrical  Supply  Co,,  St.  Louis. 
The  Bradford  Belting  Co,,  Cincinnati, 

Phillips  InsulatedWire  Co.; 

Office  and  Factory:    PAWTUCKET,  R.  L 


WESTERN    ELECTRICIAN 


July  30,  1898 


WANTED. 

The  Siberian  Railway  runs  from  St. 
PetersbuTK  to  Pekin,  China.  Along  Its  route  the 
American  manufacturer  needs  representation 
I  am  ready  to  represent  electrical  lines,  promote 
plants  and  sell  the  apparatus.  Enterprising,  up-to- 
date  manufacturers  address  PETROPALO\  SK, 
care  Western  Electrician,  510  Marquette  Bidg., 
Chicago.  lU. 


WANTED. 

Position  as  superintendent  of  electric  Ilglit, 
power,  water  or  ice  piant  combined.  Have  a 
good  education,  elgliteen  years' practical  expe- 
rience; liold  a  St.  Louis  license  as  steam  eneln- 
eer;  thorouRli  electrician:  understand  electric 
lightloe  and  power  in  all  its  details;  tliorougbly 
understand  high  dutv  pumps  and  ammonia 
compressors;  can  keep  books  and  make  collec- 
tions for  companv  and  furnish  bond  for  the 
amount  of  money  handled  by  me;  correspond- 
ence solicited.  Address  'SUPEEINTEN- 
DENT,"  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 

At  once,  a  thoroughly  experi-^nced  electrician  to 
operate  a  small  light  plant:  one  who  is  thor- 
oughly competent  to  do  wiring  and  telephone 
work,  and  also  to  superintend  the  installation  of 
plant.  Permanent  position,  moderate  salary. 
Address  immediately  with  full  particulars  and 
references,  stating  salary  wanted,  to  LOCK  BOX 
55^  Lamar.  Colo. 

WANTED. 

A  return  steel  (dry  pipe")  tubular  boiler.  66x16 
feet,  good  for  125  lbs.  of  steam.  Also  a  Corliss 
engine.  150  h.  p.:  also  an  electric  generator,  110 
volts,  to  carry  150  h,  p.  These  must  be  in  first- 
class  condition,  reliable,  and  not  used  to  a  great 
extent.  Address  SHONEMAN  BROS.,  Eighth 
St..  Philadelphia,  Fa. 


WANTED. 

200  second-hand  arm  rest  Viaduct  magneto 
bells.    Address  J.C.  DUXCAN. 

Knoxviile,  Tenn. 


WANTED. 

Second-hand  double  carbon  arc  lamps,  T.-H. 
1,200  c.  p.  preferred.  Address,  stating  price, 
"ILLU^^XATlNG.'*  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


WANTED. 

Best  prices  paid  for  scrap  copper  wire  and 
Commutator  segments.    Red  brass  wanted. 
I.17CIUS  A.  HIKE  &  CO., 

No.  IG  N.  Canal  St.,  Chicago,  lU. 


AA^A.I>l*r  ED. 

ARMATURES  TO    REWIND. 

winders  direct  from  T.-H.  and  Westlnghouse 
shops.  WorI<  guaranteed.  Ten  years'  experience, 
light  plants  InstaUed  complete.  Send  for  prices. 

HODCE.  WALSH  &  LORINC, 

701  Delaware  St.,  KANSAS  CITY,  MO- 


FOR  SALE. 

The  only  electric  light  plant  at  McKinney,  Tex. 
New  engine,  boilers  and  dvnamos;  put  in  this 
year,  all  in  good  order;  city  6,000  inhabitants; 
will  be  sold  by  Sept.  10  to  highest  bidder.  Ad- 
dress ELECTRIC  LIGHT  CO.,  McKinney,  Tex. 


FOR  SALE. 

storage  battery,  56  cells,  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
G  h.  p.  motor,  110  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SINTZ  OAS 
ENOIlHi:  CO.,  Grand  Rapids,  Mich. 


NOTICE. 


Pursuant  to  resolution  of  the  Mayor  and  Com- 
mon Council  of  the  City  of  Superior,  passed  and 
adopted  July  19, 1898, 1,  the  undersigned,  the  City 
ClerK  of  Bald  cltj',  hereby  solicit  and  advertise 
for  bids  for  ligliting  the  streets  and  public  places 
of  the  City  of  Superior  as  follows: 

1st.  For  furnishing  50, 100, 150.  200  electric  arc 
lights  of  1,200  or -2,000  nominal  candle  power  for 
the  terms  of  1,  2  and  3  years;  such  lights  to  be 
disposed  and  placed  about  the  various  portions 
of  the  city  as  directed  by  the  Common  Council, 
stating  the  time  when  such  lights  can  be  fur- 
nished. 

2nd  For  furnishing  50.  lOO.  150  and  200  Wels- 
bach  naphtha  gas  or  gasoline  lamps  of  from  80  to 
100  candle  power  each  for  the  terms  of  1,2  and 
3  years,  to  be  disposed  and  placed  about  the  cit\- 
as  directed  by  the  Common  Council. 

3rd.  For  furnishing  200,  300,  400,  500,  600,  700, 
SCO  and  1,000  common  10  candle  power  naphtha, 
gasoline  or  gas  lamps  for  the  terms  of  l,  2  and 
3  years,  to  be  disposed  and  p'aced  about  the  city 
as  directed  by  the  Common  Council. 

4th.  For  furnishing  any  combination  of  the 
above  lights. 

(th.  For  furnishing  any  other  style  or  manner 
of  light  suitable  for  the  streets  and  public  places 
of  the  Cit5'  of  Superior  for  the  terms  of  1,  2  and  3 
years. 

All  such  propositions  to  be  for  lights  burning 
all  night  from  dark  until  daylight;  plat  of  the 
city  furnished  by  the  City  Engineer  on  request. 
Bids  to  be  accompanied  by  certified  check  of 
$500  as  evidence  ot  good  faith,  drawn  to  the  City 
Treasurer;  and  the  city  reserving  the  right  to 
reject  any  and  a'l  bids;  all  bids  to  be  in  by  the 
16th  day  of  August.  1898:  all  bids  lo  be  sealed 
and  addressed  to  the  undersigned. 

Dated  this  23d  day  of  July,  A.  D,  1898. 

F.  J.  SEGUIN, 
City  Clerk. 


FOR  SALE. 


Two  No.  11  Brush  nudti-circuit,  125  light  arc 
dynamos,  2,000  c.  p.  each;  complete  with  regu- 
lators, controllers,  pulleys,  etc 

250  No.  33  Brush-Adams  double  rod  Lamps, 
2,000  c.  p.  each. 

Dynamos  and  lamps  are  in  "A"  No.  i  condi- 
tion, fully  guaranteed  and  ready  for  shipment. 

Price— Dynamos,  $2,250  each. 
Lamps,  $18  each. 

F.  O.  B.  Erie,  Pa. 

Address 
EDISON  ELECTRIC  LIGHT  &  POWER  CO  , 
P.  O.  Box  No.  422,  Erie,  Pa. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY  DESCRIPTION. 
3IIXXEAPOL.It$.  MlSISiESOTA. 


ELECTRICAL  BOOKS. 

/Vll    Kinds. 

ELECTRICIAN   PUBLISHING  COMPANY, 
Suite  510  JIarqnette,  CHICAeo. 


.•♦.♦V*.*VV*.*VV****.**.**.**.*VVWWV%*'.  ♦  f 

For  Sale. 

Two  sets  of  multipolar  pat-  •}* 


same.     Would  sell   at   about  .s. 
the  price  of  castings.  't* 


ELECTRICAL  MACHINERY 
BOUGHT  AND  SOLD. 


A.  A,  ROBINSON 

206  Griswold  St.,  Detroit,  Mich. 


)t 


SMITH-VftlLE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 


DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Rlsdonlroa  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


MARLO  "o"^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFC.  CO., 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.  Co.,  5 1 0  Marquette  Bidg.,  Chicago. 


Su-FFalo, 


IM.V. 


The  Worcester  Polyteclinic  Institute, 

WORCKSTER.   MASS. 
T.  C.  niENDENHALIi,  President. 

Courses  of  study  in  Mecbanical.  Civil  and  Elec- 
trical EogineeriDK,  Chemistry  and  General  Science. 
New  and  extensive  laboratories  in  EnglneerinR, 
Electricity.  Physics  and  Chemistry.  Special  facili- 
ties in  Steam  and  Hydraulics.  lOl-paffe  Cata- 
logue. showinK  positions  tilled  by  graduates,  mailed 
free.    Address  J.  K.  MARSHA IJ..  Registrar. 


WOVEN  WIRE  BRUSHES. 


I 


vo.  .»  Woven  Wire  Brushes. 


Made  from  Pure  Copper, 
Alloy,  Brass  or  Bronze. 

Any  degree  of  flexibility. 
Graphite  Lubrication 
if  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  CcJroy,  0.,  U.S.  A. 


IME\AA     ^FSO^E^S 


I-^CKIE:     &     VI>Bkl_L., 

I  1573  MICHIGAN  AVENUE,  CHICAGO. 


New  Wabash 

Fast  Train  East. 

"The  Continental  Ijimlted,"  a  new  fast 
train  on  the  Wabash,  now  leares  Chicago  daily 
at  12:0'2  noon  for  Detroit.  Niagara  Falls.  Buffalo. 
New  York  and  Boston.  This  train  arrives  at 
Buffalo  next  morning  at  5  o'clock,  New  York  at 
3:30and  Boston  at  5:,50  p.  in.  tlie  next  day— only 
one  night  on  the  road.  The  service,  including  a 
dining  car,  is  first-class  in  all  respects.  Do  not 
fail  to  ask  for  a  ticket  via  the  ''Continental 
Limited"  on  your  next  trip  east. 

Other  trains  for  the  east  via  tlie  Wabash  leave 
at  8:50  a.  m,,  .3:15  p.  m.,  and  11:30  at  night. 

For  maps,  time  tables,  etc.,  write  to 

F.  A.  PAIiMER.  A.  G.  P.  A., 
97  Adams  Street,  CHICAGO. 


HARVARD  UNIVERSITY, 

LAWRENCE  SCIENTIFIC  SCHOOL 


OFFERS   COtJKSES  IN 

Civil  Gnglneerine. 

riechanical  Engineering:, 

Electrical  Engineering, 

ninlng  and  rietallurgy. 
Architecture. 


For  descriptive  pamphlet  apply  to 

M.  CHAHBERLAIN,  Secretary, 

N.  S.  Shaler,  Dean.       Cambridge,  Hass, 


MRBAINS  IN  DYNAMOS  AND  ENBINES. 

;;■.  Direct  Current  Dynamos  of  350,  700,  725,  800,  810,900,  1.075,  1,330,  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamos  of  750,  goo,  1,300  and  2,000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1.200  and  2,000  c.  p.; 
Engines,  50,  75,  85,  100,  115,  125,  150,  175  and2ooh.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters.  150,  1.000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No.  22. 

CHICAGO  EDISON  COMPANY,  '^^SrA'SI*" 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  deBcription  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
*lo  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

so  N.  Oesplalnes  Street,  CHIGACIO,  YW. 


Preserve  Your  Copies 


OJ?   Tui; 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marqaette  Bnilding,        •        .       •       . 


CHICAGO. 


July  30,  1898 


WESTERN   ELECTRICIAN 


Victor  Turbine  Water  Wiieel. 


Cylinder  or  Register  Gate  -Close   Regulation  and  High  Efficiehey 
at  Full  and  Partial  Gate- 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  TELEBRATEn  -WATEB 
WHEKL  as  particularly  adapted  to  their  use.  on  account  ol  its  remarkablr  >»l<;ad>'  tnulloii, 
blgh  speed  and  g^reut  efficiency  aud  lar^e  capacity  for  its  dluuieter^  U'-ing  double 

the  |>ower  of  most  wheels  oJ  the  same  diameter.  It  is  used  by  a  number  of  the  ieadrng  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  equal,  prodccing  th» 
highest  percent  of  uselut  effect  Qa&rskaleed* 

SEND   FOR   CATALOGUE   AND    PARTIOULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  t* 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  ta 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  sbafti. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S-^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOB  CIEOULAE  AND  PEICE3. 

THE  LECLANCH^  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  Identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  Industries  where  the  command  of 
raw  material, markets  and  surroimdlngs  will  ensure 
tlielr  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  In  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan. Iowa,  Missouri.  Minnesota. 
South  Dakota  and  iSortli  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
the  Industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  Is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  or  the  United 
States.  The  trend  of  manufacturing  is  westward 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.  Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C,  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  III. 


And  STREET  CAR  TIES. 

IVhoIenale  Producers. 


WHITE  CEDAR  POLES 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH,, 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CUNTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINCS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


SEND  FOR  LIST  OF 
.=:= ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

ELECTRICIAN  PUBLISHING  COMPANY,  ...S^^.^..%lo..   CHICAGO. 


buy  any  Cedar    poleS   until  you 

KIMONA/ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you.  , 

THE  VALENTINE-CLARK    CO.,  Chicago 


STREET  RAILWAY  MEIV 


-And  otbers  engaged  in 
electric  railway  work  will 
be  interested  in 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  WBI.  U^^TEBN. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  The,method8  of  testing  are  both  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt.  Ampere,  Turn,  Hour, 
etc.  Potential,  E.  M.  P.,  Voltage.  Drop  of  Potential.  Resistance  (Ohmic),  Conductivity.  Chapter 
II.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc.  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles.  Field  Windings, 
(Varieties),  Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds.  Generators  in  Multiple.  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple.  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power.  Ef- 
ficiency. Chapter  VII.— Measurements  and  Testsof  Street  Railway  Motors— Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests,  Voltmeter  Method.  Description  of 
Voltmeter  and  Ammeter.  The  Wheatstone  Bridge.  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel.  Controller.  Reverse  Switch,  Rheostat,  Fuse  Box,  Light- 
ning Arrester,  Heaters.  Chapter  X.— Definitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  Brake).  Waiker  System  (B2,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  and  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Melting  Point,  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges,  Number,  Dimensions.  Height,  Length  and  Resistance  of  Pure  Copper  Wire.  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity,  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

180  pages.    Handsomely  bound  in  cloth,  Ji.oO.     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

GI.£CTBICIAN  PVB£.ISHIN«  CO.,  510  IttABqiI£TT£  BI^DO.,  CHICA«}0. 


MAST  ARM 

ji'^'^'^A  UTOMATl  C^^r"  11 

cuT-ouT;::-t^i°^j    1 

^^^^\ffoot)  Poles    I       1 


"^   "if  EASY     OF     OPERATION',! 

SAMF  T/Me  r/^Af^  iv/rMA/vr  or»£fi 

MASrA^M.  

MANUFACTURER  Cl  NC  I  N  N  ATI,  0. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sys^'em  running  between  Chicago, 
Milwaukee,  St.  Paul,  Miuneapolis,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  any  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


EDUCATION 

Thousands  have  been  helped  to  bet- 


BY  MAIL 


ter  pay  and  positions  tlirough  our 

system   of 

instruction 


Bui/dings  erected 
express// 
for  tfiis 
purpose 
at  a  cost 

of  S226,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect* 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

aMnnlh  P^y*  *°''  ^   College 
mUlllll  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  you  wish  to  studf. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


$2 


ESTABLISHED 


NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St.. 

ST.  r.oiJis,  aio. 


Theoldestand 
most  reliable 
manufacturer  of 
telepliones  and 
switchboards  in 
theAVest.  Write 
for  catalogue 
and  price  liht. 


0.  A.  KUSEU 

Proprietor, 
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Western  Telephone 
Construction  Co.^ 


Makers  of  First-Class  Telephone 
Apparatus    of   all    Descriptions. 


WESTERN 
TELEPHONES 
SPEAK  FOR 
THEMSELVES. 

The  recent  decision  in 
San  Francisco,  uphold- 
ing the  validity  of  the 
Firman  Patent  for  Mul- 
tiple Jack  Switchboards, 
has  no  bearing  on  the 
Western  Multiple  Sys- 
tem. In  fact,  it  leaves 
the  Western  System 
about  the  only  non-in- 
fringing system  for  large 
exchanges  in  existence. 


MORAL:  -  DON'T  RUSH  INTO  TROUBLE; 
BUY  WESTERN  APPARATUS. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

350-354  S.  CliHTTOlV  STREET,  CHICAGO. 

Central  Energy  Telephone  System 

All  parls  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 

TRANSMITTER  ff^J/T:  ^°^  °Z'IZ' 

Sealed  to  prevent  opening  by  inexperienced  persons. 

npfPIVPD^    Unequalled  in   Power, 

I^UWEl  V  CI^J  Practically   Indestructible, 

Ttie  only  make  perfectly  reliable  for  central  energy  system. 

OUR  REGULAR  EXCHANGE  EQUIPMENT  He-Se".""'  """'"' 

The  only  manufacturers  selling  a  complate  line  of  PuDllc  Exchange,  Toll  Line,  Police,  Fire 
Alarm,  Street  Railway,  Central  Station  and  Intercommunicating  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG. 


78-83  W.  Jackson  Blvd.,  Chicago,  IJ.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaied. 

The  Largest  flanu^ 
f acturers  of  T  e !  e- 
phones  and  Switch*- 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

IWC   OIIADAMTCC  Workmanship,  material  and    eflicie 
¥fL   bUAnAni  CC  ot  our  apparatus  to  be  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  wlUcli  may  be  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST..  CHICAGO. 


Independent  Telephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the 

Sterling  Electric  Co., 


Main  Office: 
-73  W.   ADAMS   ST. 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  rio. 


THE  DOUBLE  DIAPHRA6M 

of  the  Wilhelm  Transmitter  secures  a  double  compression  o£    the 

carbon  granules  in   the  pocket   between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
■  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as   containing   features  that  place  it  far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


ELECTRICITY  AND  MAGNETISM. 

Asories  of  Ihlrty-fourlessonscovering  the  Science  of  Electricity  Com  its  Fundamental  Principles  to  its  Everyday  Practical  Application.    Comprises  325  pages,  over  300  diagramsand  illustrations.  Price  $2.  By 
PROP.  p.  C.  JACKSON,  University  of  Wisconsin.  |         PROP.   WM.A.    ANTHONY,   ot   New   Yorli.  I     PRQF.  A.  C.  PERIilNB^Leland  Stanford_U^ 


S.  CARHART,  Dniveisity  of  Miolilcau.  |        PROF:  BROWN  AXUiiiS,  Tulane  University.  I     i-uur.   uiiu.   u.   oti^i  £^iii^ojji>,    ^,^.,=1=. 

~   --  Comprehcnsi-ve  Treatise  In  Simple  I,angnase.  free  from  Algebraic  E^nations  and  Easily  Under»tood.    And  otliers,. 


I     PROP.    GEO.    D.    SHEPARDSON,    University   of   Minn.. 

.'  *  H^ ^_^-^^^-H.     ^^-^  ja       El  Atrial  .wr     ltT^*Jtr^mm^*^^nJW  A.^^1       f-Yf-lK-it-i:^ 


PROF.  H.  S.  UAUHAUT,   University  of  Micliiga 
PROP.  B.  P.  THOMAS,  University  of  Ohio.    A 

12,    Everyday    measurements    of    electric    power.      Con- 

i    densers  and  the  measurement  of  their  capacity. 
13. 5  Electrolytic   deposition   of    metals. 

14.  (The  electric  telegraph. 

15.  f  Multiple  telegraphy. 

16.  The  telephone. 

17.  The    construction    of   telegraph    and    telephone    lines 
f    and   Instruments. 

18.  Testing  lines  for  insulation. and  conductivity  and  the 
ft    locJition  of  leaks  and   breaks. 

19.  Principles     of     continuous     current     dynamos     and 
motors. 

20.  Principles     of     continuous     current     dynamos     and 
motors,  their  construction,  care  and  attendance. 

21.  Arc  lighting  and  arc  light  machinery. 

22.  Incandescent   lighting  and  power  transmission,    two. 
t    three    and    five    wire    systems    of    distribution    for 

electric  lights  and  motors. 
SENT  POSTAGE  PREPAID  TO  ANY  ADDRESS  IN  THE  WORLD  ON  RECEIPT  OF  PRICE,  S2.O0. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDC.,  CHICAGO. 


1.  The  nature  and  properties  of  electricity. 

2.  Machines    for   j^eueratiug   electricity   by   friction   and 

by  electric  induction. 

3.  Electric  batteries  or  appliances  for  generating  elec- 

tricity by  chemical  action. 

4.  Electric  batteries  or  appliances  for  generating  elec- 

tricity by  chemical  action  (coucluded). 

5.  The  magnetic   effects  of  electric  currents,   magnetic 

fields. 

6.  The  magnetic  ettects  of  electric  currents,  and  magnetic 

circuits. 

7.  Ohm's  law  of  the  flow  of  electricity. 

8.  Heating  ettects  of  electric  currents.    Miscellaneous  ef- 

fects of  electric  currents. 

9.  Galvanometers  and  voltameters. 

111.    Measurement  of  electrical  resif^tance. 
11.    Everyday  measurements  of  electric  currents  and  pres- 
Bures. 


23. 


Construction  of  electric  light  and  power  circuits  and 
their  testing.  ,.  .  .^    .. 

Testing  electric  light  circuits,  and  the  distribution 
and  measurement  of  light. 

Electromagnetic  induction. 

Alternating  currents. 

Alternating  currents  and  alternating  current  ma- 
chinery (conr^luded). 

Miscellaneous  applications  of  electric  motors. 

Electric  railways. 

Methods  of  handling  and  controlling  railway  motors 
and  generators. 

Model  electric  plants. 

Underwriters'   rules,  etc. 

Electric  welding,  forging,  etc.;  electricity  applied  to 
the  kitchen. 

Electro-therapeutics. 
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DEARBORN 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


DRUG  AND  CHEMICAL  WORKS, 
LARORATORIES,  WATER  CHEMISTS, 
VEGETADLE  DQILER  COMPOUND. 


ALL  KINDS  OF  ANALYSIS. 


OILS  A  SPECIALTY. 


Finest  and  Largest  Laboratories 
in  the  World. 


29,  30,  31,  32  and  33  Rialto  Building,  CHICAGO. 


WATERS   FREE. 


WM.  H.  EDGAR.  President. 


»T"TH'Se  HAS  BEEN  MAKING 

iTelephones 

?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  FULLY  OUAfMIITEED, 
.  ■   CIRCU 

YIADV 


CIRCULARS    FURNISHED. 

CTEIECTRKC" 


BALTIMORE.  MP- U.S.  A. 


''St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Kxchanges.  Private  T.ine 
and  Toll  J.ln  3  Service.  Auto- 
matic Wardliouse  Systems,  Ex- 
press Switchboards,  ixjlinstru- 
Northw«8t  Engineering  Company,  St.  Paul,   Minn. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  ^'^""^(^^riSAcS"'"""^' 


m  lOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Kov.  17, 189C. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exchange 
aD'!  Long-UlBtance  Service. 

■We  manufacture  Swltcti- 
boarda.  all  styles  of  Tele- 
phones and  everything  to 
lequipan  excbBnge. 

Send  tOT  lUubtrated  Cata- 
logue. 

K0K0MOTELEPHONE& 
ELECTRIC  MFG.  CO., 

Kokomo.  Ind.,  U.  S.  A 


KEYSTONE  TELEPHONE  CO.,  Telephon^eland  Supplies. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT,  Western  Agent,  Des  Moines,  Iowa. 


KLEIN'S  CLIMBERS 

Connectors's.  Linemen's 
and  Construction  Tools 

Catalogue  Free...  S5~Send  for  one 
MATHIAS  KLEIN  &  SON.     " 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills. 


The  ORATOR 

AND 

improved  Hunnings 

solid  back  dust  transmitters 
In  Wall,  Desk  and  Cabinet 
Stj'les.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  win  convince  anyone 
of  their  suporiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  Tvili  work  'veil  at 
first,  but  to  produce  one  that 
will  cpntinue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 

MANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO., 

ATOR.  ELYRIA.O  .  U.S.  A. 


Farr 
Telephones 

Are  so   simple   that   even 
children  can  use  them. 


It  will  pay  you 


To  gel  our  new  catalogue 
and  hand-book  of  infer- 
malion. 


It  Contains 

Hints. 10  telephone  men;  how  to  build 
teiepl  <»ne  lines;  diagrams  and  direc- 
tioi  s  for  connecting  telephones;  hOTi 
to  overcome  telephone  troubles;  dla- 
t^rams  for  connecting  Intercommunl 
lilting  systems;  weight  and  resist- 
wnre  of  line  wires;  estimates  foi 
building  exchanges;  induction  ol 
various  wires;  about  telephone  pat 
ents.  Other  valuable  pointers.  lilus 
trations  of  different  methods  of  con- 
necting lines.  Over  200  illustrations  of 
everything  needed  In  telephone  work. 
This  valuable  catalogue  sent  free  on 
request.  We  make  everything  you 
need. 


W^  ^  ESI3  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


««« 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


-rms  TRADi 


IVIARK 


STANDS  FOR  THE 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of  the 
BEST    THINGS    manufactured  or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith   is   a   guarantee  of  their  excellence — 

are  the 
IMew  S-fcandard   ^ry  Ba-t-terles. 
ephon^    Pay    S'fca'fcions. 
krres-ter    and    Cu-t-^u'fe    S'M'i'fcoh. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,  WIS. 
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THE  PELTON  WATER  WHEEL  COMPANY 

Gives  exclusive  attention  10  ihe  development  aud  uiiiizaiion  of  water  powers  by 
the  most   modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  jears.  involving  both  the  theory  and  practice 
of  hydraulic  engineering  as  relates  to  power  development  in  its  widest  range  of  applica- 
tion, is  at  the  service  of  its  custcmers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelion  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and 
are  running  the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as 
most  foreign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme 
vafiations  of  load-     Catalogues  furnished  on  application 


Address, 


Pelton  Water  Wheel  Company, 


143  Liberty  St..  New  York  City.  U.  S.  « 


121  Main  St..  San  Fra'Clsco.  Cal..  U.  S.  A. 


I  Flat  Roofings 


^^^i^^-iT^^^  v3?^  -i.^  ""^S  ■■^■~t>'^'^E5 .. ' 


\f  CRIMP. 

for  r.oof  Pitches  of  -  in. 
and  over  is  one  of  the  old- 
est and  best  coverings 
made.  Can  be  applied  by 
anyone.  Each  sheet  has 
a  crimp  in  V  shape  formed 
on  sides  ready  for  appli- 
cation. Kspecially  suit- 
able for  countries  where 
high  winds  prevail. 

Write    for    special   cir- 
cular and  discount. 


THE 
CINOINNATI     ® 
CORRUGATING   CO. 

Box    533.  PIQUA,  0. 

'8€^ 


••• 


GRAPHITE  FOR  RESISTANCE 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         . 

JOS.  DIXOX  CRUCIBLE  CO.,        -        -        Jersey  City,  X.  X 


;.TRADE  MARKS 


.Ju-ijS'u>n/§^' 


i^mD 


The  Phosphor  Bronze  SmeltingCo.Qmited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE ' 

1NGOTS,CASTINGS,WIRE,RODS,  SHEETS.  ETC. 

^— DELTA   METAL 

CASTINGS,  STAMPINGS  bnd  FORCINGS 
ORIGINAL  AND  Sole:  Makers. IN  THE  U.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  UGHTINC  PLANTS. 

ReceiiL  tests  at  Hoiyoke  enable  ns  to  guarantee  : 
The  Largest  Poiver  ever  obtained  from  n  iv/ml  of  the  .«a»w  ftinme/pr.    The  highest  spefd 
erer  obtained  for  the  same  pnu'er.      The  highest  wean  efficieney  erer  realized   ivhen 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos- 
sible  strength.    A  gate  uneqiialed  in  qnickiie:is  and  roNC  of  opening  aiul  closing. 
TMs  ."how  over  81  per  cent,  average  efficiency  icith  half  tu  pill  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


NEW  CATECHISM 
OF  ELECTRICITY. 


HAWKINS' 


Plan  of  the  Work,  Contents,  Etc. 

The  Xew  Catechi.sm  of  Electricity  will  be  foimd  to  be 
surprisingly  plain,  and  free  from  uheless  and  ambiguous 
terms,    liie  plan  upon  which  it  i^  arranged  is  imii|ue. 

The  bookis,  lirst  of  all.  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  snbieots. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  tlie  abstract  principles 
whith  tlie  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  coliunns  of  fine 
tyi  e  ^apes;  by  means  of  this  inriex  a  thousand  items  of 
jTaciical  imiior  ance  are  al  once  aviiilable. 

It  is  an  up-to  fiaie  ^ork.  which  has  coita  large  outlay 
of  capital  and  time,  and,  in  sliort.  it  is  doubtlui  if  any 
more  atti  active  took  has  evt  r  been  issued— or  one  more 
useful. 

'J  he  subjects  treated  ui  on  are  as  folows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  JSatureand  Source  of  Elec- 
tricity and  Magnetism. 

'Ihe  iJynamo:  Conductors  and  Non-Con ductors;  Sym- 
bols, abDre\iations  and  definitions  relating  lo  electric- 
ity; Paris  of  tlie  Dynamo;  The  Motor;  The  Care  and 
Management  of  the"  Dynamo  and  Slotor. 

Electric  Lighting;  AYiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
El-  ctrical  Measurements. 

The  Electric  hallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Tlatlng. 

The  Telephone  and  Telegraph;  TheEleclrlcElevat'^r; 
Accidents  and  Emergencies,  etc..  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devotpd  to  the  explanation  and  Illustrations  of  tlie  dy- 
namo, and  particular  dlrect'nns  relating  to  Its  care  and 
management:— all  tie  directions  aie  given  in  the  siin- 
l-lest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
chine ;ire  also  given  with  pictorial  Illustrations  of  the  same. 

In  the  Catechism  no  less  than  2.^  fuil  pase  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  MarquBtte  BIdg.,  CHICAGO. 


ARMINGTON£  SIMS  ENGINES 


UnexceUed  in  Design,  Workmanship,  £i}iciency,  Regnlation. 
Double  ported,  Self-Adjusting  Cylindrical  Valves. 
Absolntely  Tight.    Perfect  Stoani  Distribution. 
Kites  Inertia  Governor.    Simple.    Powerfnl.    Effective. 
Engines  25  to  2,000  H.  P.  Capacity,  to  meet  the  requirements 
of  any  service. 

WE  INVITE  CORRESPONDENCE  WITH  ALL  INTERESTED  IN  THE 
ECONOMICAL  DEVELOPMENT   OF    POWER. 

ARMINGTON  &  SIMS  COMPANY, 


1898 


(Successors  to  Armington  &  Sims  Engine  Co.) 


WRITE  FOR  A  CATALOGUE. 

BOSTON  .  f .  B.  Arminglon.  70  Kil6(  St, 
NEW  YORK  .  W.  F.  Haring.  1 1 06  Washington  Life  BIda. 
PHILADELPHIA.  F.  E.  Bailey  &  Co..  913  Beti  BIdg. 
BALTIMORE,  MO,  Morton,  Reed  &  Co, 


Providence,  R.  I. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequated  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  a&d  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St.,  Chicago.  III. 


STUDENTS 


Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in    the    study    of 
electricity.     Subscribe  now. 
$3  00   per  year,  in  advance. 

Electrician  Publisliing  Co., 

«uite  510  MarouettP  BIdg.,      .      CHICAGO 


THE  LINK-BELT  MACHINERY  CO 


Engineers,        Founders.         Machinists, 
CHIC  A<;o,  r.  K.  A. 

Modern  Power  Transmission  Machinery. 
Rope  Dr.ves,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 

Modern    Methods    of    Handling    Coal    in    Power   Plants   and    Large  Electric 
Stations. 

Deslpiis  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  -  PHILADELPHIA  AND  NEW  YORK. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


Cloth. 


272  pages.        53  Chapters. 


Containing:  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

F'Rice,  $2.00 

By  mail,  postpaid,  to  any  part  of  the  world 
This  book  while   especially  adapted  for  engineers'  examinations,   is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  M:ichinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  st°am  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  Has  read  the  hook  says:     *'I  think  there  are   few  engi- 


neers that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  areof 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  New 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  y?ars  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value:. 

IIU 


ELECTRICIAN  PUBLISHING  COMPANY.     ...     Suite  5 1 0  Marquette  Building:.  Chicas:o 

MUNICIPAL  OWNERSHIP: 


With  legal  and   editorial   opinioiit*,  tables  and  cost  of  lights   as   tarnished   by   private   ronipnnics    and    ninnieipal    plants. 

BY    IVI.  J.   F'R.AIMOISCO. 
Fourth  edition,  revised.     100   pages.     PRICE  50c.    Fnll   of  valnable  information  for    everyone   interested  in  the  snbject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers 


t* *        % 

X              Ten  years  ago  the  Westinghouse  Compound  Engine  made  the   world's  record  for  J 

?     economic  duty  of  non-condensing  engines.  J 

4-              That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing,      it  + 

+      has  t>een  verified  by  able  experts  many  times  since.  + 

I             it  stands  to  this  day  UNTOUCHED.  J 

4-  ^ 
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SHOPS  AT  PITTSBURG  AND  CHICAGO. 

^ew  Yoric,  26  Cortlandt  St.    Pittsburg,  Westingliouse  Bldg.    Boston,  53  State  St-    Chicago,  17)  Ua 
Salle  St.    Detroit,  Union  Trust  Bldg.    PhilBdelphia,  M.  R.  MM«kle,  Jr., «  Co.,  Drexel  Bldg. 
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Westinghouse 


Electric 


Alternating  Current 

Generators 

used  in 

Theory  as  the 

Standard  of 

Comparison 

and  in 

Practice  by  those 

Requiring  the 
Best* 


Owners  of  the 

T/esIa  Polyphase  System 

of  Electrical  Transmission. 


Westinghouse  Two-Phase  Belted 
Generator, 


In  J  897 

We  sold  more  H.  P.  capacity  in 

Polyphase  Generators  than 

all  our  competitors 

combined. 


New  York,  Atlanta,  Austin,  Boston,  BuHalo,  Chicago,  Cincinnati,  Philadelphia,    St  Louis,  San  Francisco,  Syracuse,  Tacoma.  Denver,  Mountain  Electric  Co.      — ~^^ 
For  Canada,  Aheam  &  Soper,  Ottawa.    For  Mexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    Westinghoose  Electric  Co.  Ltd.,  32  Victoria  St.,  London.  I5b^ 


JUST   iA£HAT  YOU  HRE   LOOKING   FORI 

-= A   New  and   Valuable   Book =^ 

Electric  Lighting   Plants, 

THEIR   COST   AND   OPERATION. 

By  W.  J.  Buckle}".  With  numerous  illustrations,  diagrams,  plans,  tables,  etc.  275  pages.  Cloth.  Price,  S2.00,  postage  free.  This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.   The  cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lighting. 

READ    THE    TABLE    OF    COIMTEIMTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  D3'namos,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Coinpound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulle3S,  Cost  of  Heaters,  Cost  of  Highspeed  Engines,  Cost  of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour.  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — 
iron,  Cost  of  Stacks — brick,  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimnej-s,  Circuit  Loss,  Contract  Blanks,  Current  Distri- 
bution, Circuits — overhead,  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dj-namo  Data,  Economy  of  Con- 
densing, Ecpnom)'  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Emplo3'es,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.  E.L.  A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curv-es,  Wiring  Tables — Primary'  Wiring,  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  onlj'  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

ELECTRICIAN    PUBLISHING    COMPANY, 


Suite  310  Marquette  Building,  Chicago. 


PAPER  COVER,  PRICE  $1,00. 
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Q.  E.  DIRECT  CURRENT 


12 


INCH 


FAN  MOTOR 


Takes  less  current  at  full  speed  than 

the   average   16  c.   p.    Incan= 

descent   Lamp. 

NOTE  THESE  TEST5: 


a.    E.    DIRECT   CURRENT    FAN    MOTOR. 


Speed. 

Volts. 

Watts. 

Air 
Velocitv. 

Make  "A," 

12  in.  4  Blade,    . 

Polished  Brass, 

3 

I 

110 

43 
49 
52 

849 

Make  "B." 

12  in.  6  Blade,   . 

Brass,         .... 

2 

I 

61 
98 

1299 

Make    "C," 

12  in.  6  Blade,   . 

Brass, 

2 

I 

39 
58 

920 

Make  "D," 

12  in.  4  Blade,    . 

Brass,         .... 

2 
I 

56 
70 

gio 

General  Electric, 
i2-in.  6  Blade,   . 

Nickel,        .... 

3 

3 

1 

110 

it 

35 
39 
46 

950 

•  VJIVIIVI.ARY: 


Slow  Speed, 
Medium  Speed, 
Full  Speed, 
Air  Velocity, 


Make  "A." 

IUke  "B." 

Make  "C." 

iMake  "D." 

Cien'l  £lec. 

43 

35 

49 

61 

39 

56 

39 

52 

98 

58 

70 

4« 

849 

1299 

920 

910 

950 

Air  velocity  measured  by  Queen  Anemometer. 


GENERAL 
ELECTRIC  COMPANY. 


Sales  Offices: 


BostoD,  Mass. 
New  York.  N.  Y. 
Syracuse.  N.  Y. 
Euffaio,  N.  Y. 
Philadelphia.  Pa. 


Baltimore.  Md. 
Pittsburg.  Pa. 
Atlanta.  Ga. 
NewOrleaos.  La. 
Cincinnati,  Ohio. 


Principal   Offices: 


SCHENECTADY,  N.  Y. 


Coliimbus,  Ohio. 
Xashville,  Tenn. 
Chicago.  111. 
Detroit.  Mich. 
St.  Louis,  Mo. 


Sales  Offices: 

Dallas.  Texas. 
Helena.  Mont. 
Minneapolis,  Minn. 
Denver,  Colo. 
San  Francisco,  Cal. 
Portland.  Ore. 


For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept.,  Schenectady,  N.  Y. ,  and  44  Broad  Street,  N.  Y. 


For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ontario. 
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S!9GE 


IUILDIN6< 

OUR  CATALOGUE 

OF  THREE  HUNDRED  PAGES  ILLUSTRAT 
INC  AND  DESa?lBlNC  A  LARGE  NUMBER  OP 

BRnX}ES  Designed  and 

BUILDINGS  I  uf I ^ir^. 
AND  ROOFS.*  :tt:'"'°"' 

'THE  BERLIN  IRON  BRIDGE  CO. 

Y7-~r.,fi»  EAST  BERLIN.  CONN.  tQ,,^^-^ 


BHULTZpLTlNQ! 

(PWENT  SABLE  rawhide) 

SHULTZBELTINqCO.STLOUlS.MO. 
UiS.A.       ^- 


mh  DELAWARE  HARD  FIBRE  CO., 

^^-^aks^  WILMINGTON,  DEL. 

SEin>  FOR  GATA1.00VB  ASTD  SA3in.ES. 

Sheets,  Rods,  Tubes   and    Special    Shapes. 


pCElWiWg 


WTTORT. 


^SS^^M'f*-'' 


Hhe  Fibre-Graphite  Commutator  Brusii.^ 

f  (U.  S.  and  Foreis-n  Patents.')  .^.^^___^__i^-i     ▼ 


(U.  S.  and  Foreign  Patents.) 

J  No  Sparking  Under  Varying  load, 

\  No  Wear  on  Commutator, 

f  No  SMtting  of  Quadrant. 

4  80  per  cent.  Pure  Graphite. 

T  For  Sample  Order,  and  Prices,  write  to 

iHoltnes  Fibre  -  Graphite  Mfg.  Co., 

\  station  Z,  Philadelphia. 


mflE-GHAPHm^ 


GORDON   PRIMARY   CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Perfect,    Modern,    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads,  telephone  and  gas  engine 
companies. 

WE  CLAIM:— Constant  discharge  of  current  without  polari- 
zation:  no  local  action ;  no  noxious  gases  or  fumes;  no  acids;  least 
labor  for  operation;  cleanest;  not  freezing  at  28°  below  zero;  eco- 
nomic Talue  50  per  cent,  greater  tlian  gravity  cell,  and  30  per  cent. 
greater  than  best  otlier  cell  in  market.  For  No.  l  cell,  250  ampere 
ours;  for  No.  2  cell,  100  ampere  hours;  on  open  circuit,  .9  to  1 
volt;  on  closed  circuit,  .65  to  jVo  volt.  Sena  for  circular  and  price  list. 


THE  GORDON -BDRNHAM  BATTERY  CO, 

594  Broadway,  New  Yorl(  City. 
QBO.  W.  PATTBRSON,  1539  Marquette  Bide,  Cblcwo,  ill. 


AMERICAN"  K" 

ARE  THE  BEST.    Sond  lor  deicrlptlve  Circular. 


wiimiitfffv.,. 


AMERICAN  BATTERY  CO., 

EST'D  ias9.         174$.  Clinton  St.,  Chicago,  III, 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINO. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Vfaalun 
and  Packings.   Patent  Insulating  Cleats. 


MANTTPACTUKED  BT 


THE   KARTAVERT  MANUFACTURING  GO.,  Wilmington,   Del. 

VULCANIZED  FIBRE. 

Higiiest  grades  for  electrical  insulation  and  meclianical  purposes,  in  sheets, 
tabes,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


mm 


125  §0^ 


MIER5 

2nd.  St. 


WIUflNS. 

IfPhila. 


GENERAL 
SUPPlilES 


iBIack  Diamond  File  Worics. 


Inc.  1895. 


JIO  ^ 

^  ovn  eooDS  ake  ox  sai.e:  ik  every  x.eai>ik«)  hardwase  itf 


Special 
Prize 

Gold  IHedal 
at  Atlanta, 
1895. 


♦? 


STORE  IW  TSUB  tTKITED  STATES  ASTD  CAIVADA 


^ 


|G.  &H.  BARNETT  COMPANY, |{ 

j^  PHILADELPHIA,  PA.  ^ 


'lEWIREOWmH  RAVEN  WHITE  CORE  WIRE 


OFFICE 

^h^  Ferris  NA^h^^l   ^^. 

1 131  THE  Rookery, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Cliicaga.  III. 

Gentlemen; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,   the   wire   upon   the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

■  THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice.  Mgr. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  UniteS 
States. 


GRIIViSHAW  WHITE  CORE 
RAVEN  WHITE  CORE 
COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


Used  by  some  of  the  largest  Central  Statlooa 
and  Fire  and  Police  Departments  in  the  U.  8. 


New  York  Insulated  Wire  Company, 

MAIN  OFFICE:  npjMPUCc.J         CHICAGO:  BOSTON:  SAN  FRANCISCO: 

13.17CortlandtSt.,  New  York.      """"''""•  1  320  Dearborn  SI.    134  Congress  St.   11B  Now   Monlgomorj  si. 


(■i'liiiiimi iiiiiiiiiimil llllllll|lllllllNlllllllllllllllllllM^^^^^^^^^  npiriiNai.  TPAM-CAR  huilt  in  inai'-Mi" '■■" "» I"l""" iiimiliiiiiiiiiiiiiiimiiiiiiiiiiai 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE 

*""h.V.  mxloN^'    -S/mp/ex  Electtical  Company, 

1 137  Unnai1nflf<L  RInitk    ruipXAA  ^.     —  .    ... 


1137  Monadncck  Block,  CHICAGO. 


78-81   Cornhril.  BOSTON.  MASS. 


IVIOORE, 

:r  of 

INSULATED  ELECTRIC  WIRE, 


MANUFACTURER  OF 


gOOAHTD  ZOa  XORTH  THIBPSTBUKT,       -       PHIIiAD£IiPHlA.  PA. 


The  Ansonia  Elactrical  Co., 


MANUFAOTHKERS  OF 

SHIELD    BRAND    MOISTURE-PROOP 
FEEDER  AND  LINE  WIRES. 

Magnet.  Office,,  Damp-Proof  Office  and  Annunciator  Wires, 

Bells,   Batteries,  Annunciators  and  all  House  Coods  Supplies. 


1889— Paris  Exposition, 
Kedal  for  Bnbber  Insulation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


THE  STAHDABD  FOB 

BVBBEB  ISrSUI/ATIOHr. 

Sole  Manufacturers  of 


Wlllard  L.  Candee, 
H.  DurantCheever 


>  Managers. 


JOHN  D.  CKIMKUNS,  JB.,  Prest. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  '"^or  Wires. 

THE  OKONITE  CO.,  Ltd. 

253  Brcadway,  New  York.      1':'h'^Z'^^:  """" 

Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies:  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

57  East  spth  Street, 
NEW  YORK. 


nerly 
,.  .Kornia 
Asphalt  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


THE  ''AMERICAN"  FUEL 

ECOIMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOIViELL,SCHmiDT  ^  CO.,  Ltd. 

MANUFACTURERS, 

Cable  Address,  -^  ^>  es  bCT       ^9  ^ 

Broomell,  York.  ^  ^^r^ws.,     r-'^^., 

A  B  C  Code,  4th  Edition.  XJ.  ^.  A.. 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  look  over  the  ground  and 
submit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 


^ESTnN  EleDlPical  In^tafflent  Co., 

■■^•^      114-120  William  St.,  NEWARK,  N,  J.,  U,  S,  A. 

Voltmeters,  Millitoltneters.  Voltammeters. 

Amineters,    Mllllamnieters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Baivanonieters. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  Am- 
meters are  unsurpassed  in  point  of  e,x- 
treme  accuracy  and  lowest  consumption 
of  energy. 

Mention  the  Westers  i^i-KOTBiouuf  when  writing 
for  cattloguee. 


HflOM 

PARIS  1867. 


CHICAGO  1B93.     PHIUDELPHIA  1876. 


CALIFORNIA  ELEC.  WOAKS, 
San  Francisco,  Cat. 


WIRES  AND  CABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  IHfr. 

203  Broadway,  New  York. 

Weitern  Offlcr,  Marquette  BIdg.,  Clilcago,  III. 
M. DUPEROW, 
Waililngton.D.  C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans,  La. 


StandardilndergroundCableGo. 


M2  The  Hookery, 
Chicago. 


WestlDKliouse  Bldg.,       is  Cortlandt  St., 
Plttsburi;.  New  'York  Clt>'. 

607  Security  Eulldiog,  St.  Louis,  Mo. 


1225  Betz  Bldg., 
Plilladelphia,  Pa, 


p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  Hieb  Grade  Kubber  Covered  Wires  and  Cables. 


Steel  Dynamos  and  Motors*  8, 

15,  20,  85,  60,  100,  200,  300  and 
Boo-light  machines.  >/i,  i,  2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  hefore  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO  .  -  Troy,  Ohio. 


A.  L.  McRAE, 


CONSULTINQ  ELECTRICAL 
ENQINEER.'^. 


Estimates.  Plans,  Specifications, 
Examinations,  Reports,  Tests. 
306  Oriel  Building,     ST.  I^OVIS,  atO. 


Queen  &  Co., 

1012  Chestnut  SL,  PHILADELPHIA. 

Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls, 


HEADQUARTERS 

RHEOSTATS  I 

THE  CUTLER-HAMMER  MFG.  CO., 

CHICAGO. 


Insnlating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigation  enables  oi 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Bostor),  Mass.,  U.  S.  A. 


The 


T.  H.  Brady,  New  Britain,.  Conn..  U.  S.  A^ 

Manufacturer  of  Mast  Arms.Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Gonstnictloa 
yNot^r-Catalogues  and  I'riceB  fur- 
nished on  application. 

I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHILADELPHU 


Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


-SfOVEtTY  lar  POaCSJLAIK- 


NZSlTir  PZSRIX  FUSX:  PImITG. 

TRY  IT-YOUXI.  BUY  IT. 

]?ffes-w    O^treiloe:*^^    Oxxt.       S^xid  for    It, 

PERU  ELECTRIC  MFC.  CO.,  PERU,  IND 


Alternating  Current  Desk  and  Ceiling  Fans. 

FEBFECT  MECHAKICAl.  COIVSTBVCTIOIV, 

HICiHE>«T  EI/ECTRICAIi  EFFICIENCY. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


WcHton  Standard  Portable  Direct 
Keadlns  nil-Ammeter. 


SOLE 
MAKERS  IN  THB 
U.  S.  A. 

THE  Fuel  Economizer  Co., 

MAIN  OFFICE  AND  WORKS:  MAHEAWAN,  N.  Y. 

Branch  Offices:  74  Cortlandt  St.,  New  York:  loss  Kx- 
clianee  Ride.,  Boston,  Mass.;  1105  Monadnock  Elk.,  Chicago.  Til.:  54 
K'vSt.  Chambers,  Montreal,  Can.;  32  First  St.,  San  Francisco,  Tai. 
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VIEW  OF  JOIXT8. 


CROSS     ARMS 

CREOSOTED    WILL    LAST   FOR   MANY 

YEARS. 
IT  PAYS  TO  USE  THEM. 

— —GET  OUR   PRICES. 


CREOSOTED    Wood    Conduits 

F'OR  UNDERGROUND  ^A/IRES. 

FOR    TELEPHONE,    TELEGRAPH    AND    ELECTRIC    LIGHT    COMPANIES. 

There   are   advantages   in   neiiiie   CBEOKOTED   WOOD  COXI>riT!$ 

not  obtained  in  nsing  any  other  kind;  les  tvUI  not  be  -scratched  by 

bein?  dran'n  threngh.  them:  no  ooncrete  foandation.  Hides  or  top 
required:  "wires  in  creosoted  wood  conduits  are  most  easily 
reached  between  manholes ;  subways  constructed  with  creOMOted 
wood  conduits  in  less  time  than  by  any  other.  In  parks  and  on  boule- 
vards they  are  the  best  because  vegetable  growth  is  prevented,  keep- 
ing roots  airay  from  cables. 


THIE:  IVIICmO^VIM  PIF»E  00.,  Oay  Oi-fcy,  IVIichisan,  \J.  S.  A.. 

A  Xational  Rider  never  changes  his  mount— Jfational  Cycle  3Ifg.  Co.,  Bay  City,  Mich.  Get  onr  Xew  Catalogue. 

W.  S.  HILL  ELECTRIC  CO.,MM!!r<!Jai 


GENERAL  WESTERN  AGENTS: 

Send  lor  Catalogue.  Central  Electric  Co.,  Chicago. 


^A^n-cl-l 

IXA/ITOm 


A.l>li 


»A.Ni 


HART  FLUSH  SWITCHES. 


ind     01 


As  here  illustrated,  we  make  Flush  Switches  with  both  Round  and  Rectangular  Bases.  Our  ROUND 
style  Base  will  fit  our  regular  Iron  Frames  and  Boxes.  Our  RECTANGULAR  Bases  are  adapted  for 
narrow   recesses,  such   as   Frames   and    Boxes   usually  used   for  "Push    Button"  Flush   Switches.    You 

will  therefore  note  that  if  some  other  style  of  Flush  Switch 
which  you  have  in  use  causes  trouble,  you  can  replace  it 
with  a 

HART   FLUSH   SWITCH 

without  disturbing  your  own  frame  or  box.  Simply  take  out 
the  defective  Switch  and  replace  it  with  a  HART. 

For  full  particulars,  see  our  Illustrated  Catalogue,  pages 
14  and  28. 


All  Electrical  Supply  Houses  "^^"-^  ^'"^-^  switches  m  stock,  and 


can  till  orders  without  delav. 


No.  202,  with  plate  removed. 


No.602,with  plateretnoved. 

Make  your  orders  read  "HART"  Switches,  and  you  will  be  well  satisfied  with  value  received. 


THE  HART  &  HEGEMAN  MFG.  CO.. 


Hartford,  Conn. 


TRANSFORMERS-WATTMETERS. 


(S^HIEEP-l^'ER'S     IIVIPROVED. 


Double  Primary  Coils. 

No  Brushes, 

Double  Secondary  Coils, 

No  Commutator, 

Good  Ventilation. 

Light  Weight. 

Simplicity. 

High   Efficiency. 

Durability, 

Good  Regulation. 

Reliability, 

Small  Iron  Loss. 

Accuracy, 

Convenient  to  Install. 

Even  to  a  6  c.  p.  Ligrht 

DIAMOND  ELECTRIC  CO., 

Office:  1202  Fisher  Building,  Chicago,  III.  Factory:  Peoria, 
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CHLORIDE  AGGUMULATQRS  FOR  TROLLEY  REGOLATION  IN  THE  STATION 


OF  THE  EASTON,  PA.,  EDISON  CO. 


The  Electric  Storage  Battery  Co.,  Herbert  Lloyd,  Esq.,  2d  V.-P.,  Drexel  BIdg.,  Philadelphia,  Pa. 


EASTON,   PA..   March   15.    18 


Dear  Sir;— As  per  terms  of  agreement  made  at  the  time  you  sold  us  the  battery,  we  were  to  decide  at  the  end  of  the  first  year  as  to  future  depreciation.     We  desire  to  say 
that  after  a  year's  use  we  are  so  well  pleased  with  its  condition  that  we  have  decided  to  carry  the  depreciation  ourselves. 

The  results  obtained  from  the  use  of  the  battery  have  been  in  every  way  satisfactory  and  fully  meets  the  claims  made  by  you  at  the  time  of  the  installation.     Our  only 
regret  is  that  it  is  not  larger  in  size.  Yours  respectfully, 

^ HOWARD  RINEK,   General  Manager. 

THE  ZSIaEGTRIG  SHTORAGX:  BATTERY  GO., 

Dr^xel  Building,  PHILADELPHIA,  PA. 


(  NEW  YORK,  20-22  Uroad  St. 
SALES  OFF[CES:t  BOSTON.  MASS.,  60  State  St 


SAN  ERANCISOO,  CAL..  10  Front  St. 
Catalogues.  liALTIMORE,  MD..  Equitable  Bids. 

CHICAGO,  ILL.,  Room  1  !24  Marquette  lildg.  CLF.VELAND,  O.,  Room  914  New  England,  Bldg. 

CANADA,  The  Canadian  General  Electric  Co..  Limited,  Toronto,  Ont. 
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HJisstritoxxtion 
^IVra.ira  Juraction. 


SWITCH    «"«=» 
OUTOUT. 


Write  for  Catalogues. 


Switch  and  Panel  Boards. 


THE  BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


5ole  Mfr'5.  and  Patentees. 


IM, 


REWIRED  WrTH  RAVEN  WHrT£  CQRE.WIRE 


OFFICE 

1  131   THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  Ml. 

Gentlemen: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,    the   wire   upon   the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


GRIMSHAW  WHITE  CORE 
RAVEN  WHITE  CORE. 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  United 
States. 

Used  by  some  of  the  largest  Central  Stations 
and  Fire  and  Police  Departments  in  the  U.  S. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


CHICAGO: 


BOSTON: 


SAN  FRANCISCO: 


I  320  Dearborn  St.    134  Congress  SI.   115  New   Montgemerr  St. 
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We  have  the  Largest  and  Most  Complete  Electrical 


111  the  West.  ELECTRICAL,  REPAIRS  AND  MACHINE  WORK  OF  EVERY  DESCRIP- 
TIOIV.  In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  you  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


76     IVIARKI 


OHI 


■tri 


I      IVIacKii  nery     and     Supplies 


One  Type  A  IS  T.  H.  Alternator,  SSO-light.  com- 
pound   wound,    self-oiling $400.00 

l_550-iight    30    K.   W.    Westingliouse    Alternator, 

with   exciter  and    instruments 400.00 

1— 550-liglit  T.  H.,  Type  A  6,  Alternator,  witli  ex- 
citer and    instruments ?75.00 

1— A  3o  T.  H.  650-liElit  Alternator 475.00 

1— 750-iight  AN'estingbouse  Alternator,   with  exciter 

and    instruments    425.00 

1— 1,000-light  We&tinghouse  Alternator,  with  ex- 
citer   and    instruments 650.00 

1— 1,000-light  National  Alternator,  with  exciter  and 

instruments    500.00 

1— 1,000-light  Westinghouse  Alternator,  with  ex- 
citer and    instruments S50.00 

1— A  60  T.  H.  1,000-light  Alternator 675.00 


1 — 2,000-light    Westinghouse    Alternator,    with    ex- 
citer and  instruments   .$900.00 

1— 15-light  Speriy  Arc  Dynamo.  2,000  C.  P 100.00 

1— 25-light  Sperry  Arc  Dynamo,  2,000  C.P 140.00 

1— 35-light  T.  H.  Arc  Dynamo,  2,000  0.  P 300.00 

1-45-light  T.  H.  Arc  Dynamo,  1.200  O.  P 300.00 

1— 50-light  T.  H.  Arc  Dynamo,  1,200  C.  P 400.00 

1— 50-light  Standard  Arc  Dynamo.  2,000  C.  P 350.00 

1— 50-light  Ball  Arc  Dynamo,  800  O.  P 200.00 

1— 125-light  Sprague,  UO-yolt  Dynamo  (New) 140.00 

1— 150-light  Jenney,  110-yolt  Dynamo  (New) 160.00 

1— 150-light  Lloyd.  UO-yolt  Dynamo 125.00 

1— 225-llght   Detroit,  UO-yolt  Dynamo 150.00 

1— 300-light   United   States,    110-volt  Dynamo 175.00 

1-^00  Wood.  110-volt  Dynamo,   multipolar 275.00 

2— 540-light  Edison  Dynamos,  UO-volt,  30  K.  W 325.00 


2—150  K.  W.  Westinghouse  4  Pole,  New  500-yolt.  ..?1,200.C0 

NEW     T.     H.      RECORDING     WATTMETERS,      FOU 
ALTERNATING     CURRENT,     50-VOLT. 

10  Ampere   $8.50 

20  Ampere    10.00 

30  Ampere   12.00 

50   Ampere    14.00 

Also   a   large   quantity   of   Shallenberger   ampere-hour 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 
Western  Electric,  single  or  double  carbon....  $7.50  each 

Standard    0.00  each 

T.    H..   6.8   ampere  and  9.6   ampere,    single    or 

double 10.00  each 


The  above   Apparatus   in   Chicago  stocl(   ready  for  immediate  delivery.    Send  for  complete  List  of  Electrical 
Machinery  and  Supplies. 

-    eiXOHAIMGE, 

166=174  So.  Clinton  Street,  CHICAGO. 


Long  Distance  Telephone 
74.4-  EXPRESS. 


J^  GrOOD    BOOK  1 1 


ELECTRIC  TRANSMISSION  HAND-BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which 
45,000  copies  have  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  $1.00. 


Electrician  Publishing  Company,  510  Marquette  Building,  Chicago. 

HIGH  GRADE  INCANDESCENT  LAMPS,  "rC"' 

50,   I  10,  220  VOLTS  OF  ANY  C.  P.    MOUNTED  IN  STANDARD  BASES. 

We  offer  our  lamps  in  competition  with  any  others  on  the  market.  The  HIGHEST  DEVEL- 
OPMENT in  life,  maintenance  of  candle  power,  commercial  efficiency  and  good  workmanship 
ARE  WHAT  WE  HAVE  TO  OFFER. 

We  make  no  claim  to  wonderful  inventions  revolutionizing  the  art,  or  to  the  employment 
of  all  the  lamp  experts  available. 

Series  Lamps  for  any  service  or  socket.  Responsible  representatives  wanted  in  large  cities. 

The  UNITED  ELECTRIC  IMPROVEMENT  CO., 

Allegheny  Ave.  and  Nineteenth  St.,  PHILADELPHIA,  PA. 
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House  Goods. 


There's  no  chance  for  an  argfument. 

We  have  without  question  the  largest  and  best 
assorted  stock  of  Electrical  House  Goods  in  the 
West. 

OUR  STOCK  15  LARGE  OUR  PRICES  ARE  RIGHT 

...and... 
WE  SHIP  QUICK. 


SPECIAL,  PRICES  ON  16-IlVCH  BRACKET  FAN  MOTORS. 


g 


CENTRAL  ELECTRIC  COMPANY, 

GEO.  A.   McKINLOCK,  President. 

CHARLES  E.  BROWN,   Secretary. 

S.  R.  FRAZIER,  Treasurer. 


a  NEVER         © 


264=266=268=270  Fifth  Avenue, 

CHICAGO. 


NOW    IS   THE   TIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  K.  C."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTI0>N. 

In  it  the  defects  of  tlie  principal  lightning  arresters  on  the 
market  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
circuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
flow  of  dynamo  current.  Construction  is  strong  and  durable, 
and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURING  CUMPANY. 


IVI 


THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sale  of  the  S.  K,  C 
System  in  Canada. 


BRANCH 


\J.  S.  A. 

/Chkago,  1506  Harquette  Building. 

\  Boston,  Equitable  Building. 

;New  York.  Rooms  1006-1007  Empire  Bldg..    Broadway  and   Rector  St 


nFFlrF\  ■  J^l'i'^''^_1'='?."A^°°  California  Street. 


,  J  Anderson,  S.  C. 
\St.  LouU,  Mo.,  Western  Electrical  Supply  Co. 
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Droadwfiy^and  SoiJvsr/Ncw'YoBK.' 


.V.'« 


The  S-W  Arc  Light  Radiators. 

BRILLIANT  AND  ECONOMICAL 

Absolutely  free  from  side  shadows,  or  those  cast 
by  flying  insects. 

Diffuses  light  uniformly. 

Easil}'  attached  and  detached. 

Can  be  cleaned  without  removal  and  are  prac- 
tically indestructible. 

Made  for  all  st3'les  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:    Chicago  General   Fixture  Co., 
169  Adams  Street,  Cliicago,  III. 


SHADOWLESS  RADIATOR  IVIFG.  CO., 

FARIBAULT,  MINN. 
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Holmes  Pibre-Graphlte  Co. 
Ohio  Elec.  Specialty  Mfg.  Co. 

BnildinsB  and  Boofing:. 

Berlin  Iron  Bridge  Co. 

Bureiar  AlannJi. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
SlMtrlc  Appliance  Co. 
Huebel  &  Manger. 
Partrick,  Carter  i  Wilklns. 

Cables  {See  Insulated  Wlrea.) 
Cables.  Electric  (See  Insu- 
lated     Wires),     Copper, 
Sheet  and  Bar. 

American  Eleo.  Works. 
Brljey  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Eastern  Eleotrlc  Cahle  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Moore.  Alfred  P. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Carbons.Polnts  A  Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relsln^er.  Hu^o. 

Componnd. 

BoUer  Espurgator  Co. 
Dearborn  Drug&Ohem.Wks 
Illinois  Electric  Co. 
Mass.  Chemical  Co. 
McLennan  &  Co.,  K. 


Ohio  Elec.  Specialty  Mfg.  Co. 
Standard  Paint  Co. 
Western  Electric  Co. 

Commntator   l^egments. 

Commutator  Co  .  Tne. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Michigan  Pipe  Co. 

Constmctlon  &  Repairs. 

Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg  Co. 
Chicago  Edison  Co. 
Ft.  Wayne  Elec.  Corporation. 
Hodge,  Walsh  &  Loring. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 

Contractors  andJElleetrle 
Uslit  Plants. 

Akron  Elec.  Mfg.  Co. 
Bain.  Poree. 
Broughton.  H.  P. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Eleotrlc  Co. 
McRae,  A.  L. 
Sargent  &  Lundy. 
Star  Dynamo  Works. 
Unitea  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Companv. 
Wanen  Elec.  Mf  e.  Co. 
Western  Electric  Co. 
Weatlnghouse  Elec  &  Mfg  Co. 
Conveyors. 
Bordeo  &  Selleck  Co. 
Link-Belt  Machinery  Co. 

Copper. 

Beattie  Zinc  Works  Co. 
Besly  &Co..  Chas.  H. 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

American  Electrical  Works. 
Besly  &  Co.,  Chas  H. 
Briiey,  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Eoebling'sSons.  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Cordage. 

Samson  Cordage  Wts. 

Correspondence  Scbools- 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 

Cross-Arms,     Pins     and 
Brackets. 

Brady,  T.  H. 
Central  Electric  Co. 
Central  Mfg.  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Electric  Ky.  Equipment  Co. 
Farr  Tei.  &  Cons.  Sup.  Co. 
Michigan  Pipe  Co. 

Cnt-Onts  and  S'witcbes. 

Automatic  Switch  Co. 
BossertElec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  Si  Mfg.  Co. 
Electric  Appliance  Co. 
Emerson  Ei.  Mfg.  Co. 
General  Elec.  Co. 
Han  6  Hegeman  Mfg.  Co. 
Hill,  W.  S.  Hlectric  Co. 
Illinois  Electric  Co. 
Leonard,  H.  Ward  Elec  Co. 
Palate  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
"Western  Electric  Co. 
WesUaghouse  EL  &  Mtg.Co. 
I>ynainos. 
Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 


Commercial  El.  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation, 
General  Electric  Co. 
Sargent  &  Lundy. 
Star  Dvnaano  Works. 
United"  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warner  Co  ,  Wm.  F. 
Warren  Elec.  Mfg.  Co. 
Warren-Medbery  Go. 
Western  Electric  Co. 
Westinghouse  EL  £1  Mfg.  Co. 

Economizers,  Fnel. 

Broomell,  Schmidt  <t  Co. 
Fuel  Economizer  Co. 

Elec.  Heat's  Appliances. 

American  Elec.  Heater  Co. 

Electric  Meters. 

American  El.  Meter  Co. 

Electric  Balliv^ays. 

Genpra]  Electric  Co. 
Walker  Company. 
Westinghouse  EL  &  Mfg.  Co. 

Electrical  and  Iteehani- 
cal  Enarineers. 

Bain.  Foree. 
Broughton,  H.  P. 
Lemon.  L    E. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wray  Co..  John  U. 

Electrical  fnstraments. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Keystone  EL  Instrument  Co. 
Leonard,  Ward.  Elec.  Co. 
Palste  Co.,  H.  T. 
Queen  &  Co. 
Western  Electric  Co. 
Weston  Electrical  Inst.  Co. 

Electrical  Specialties. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co- 
Ohio  Elec  Specialty  Mfg.Co. 

Electro -Magnets. 

Varley  Duplex-Magnet  Co. 

Electro- Platins  Macn'y. 

Besly  &  Co..  Chas.  H. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 

Engines,  &as. 

Otto  Gas  Engine  Wlra. 
Wray  Co.,  John  C.   Co- 

Eaglnes,  Steam. 

Ames  Iron  Works. 
Armington  &  Sims  Co. 
Ball  Engine  Co. 
Skinner  Engine  Co. 
Westtnghonse,  Church,  Kerr 

&  Co. 
Wray  Co.,  John  C. 

Fan  Ontflta. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Diehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emerson  EL  Mfg.  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Rosenberg,  Co.,  A.. 
St.  Louis  El.  Supply  Co. 
Wagner  Electr!c  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlnghouae  EL  &  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 
Kartavert  Mfe.  Co. 
Vulcanlied  Fibre  Co. 

FUes. 

Barnett  Co.,  G.  &  H. 

Fixtures,  El.  A  Comb*n. 

Central  Electric  Co. 
Commerolal  El.  Supply  Co. 

Flexible  Sbafts. 

Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 

Gaskets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Gas  Ligbting,  Electric 

Central  Electric  Co. 
Partrick.  Carter  &  Wllkins. 
Western  Electric  Co. 

Gears. 

Bealy  &  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

General  Elec.  Supplies. 

Ansonia  Electrical  Co 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  &  Wilklns. 
Peru  Elec.  Mfg.  Co. 
St.  Lou>s  El.  Supply  Co. 
Western  Elecrric  Co. 

Globes  and  Eleetrieal 
GlassTC^are. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 

Gov*nors,  Water  WTieel. 

LombardWater  Wheel  Gt.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Joa. 
Holmes  Flbre-Qraphite  Co. 

Insulators   and  Inaulat- 
ing  Materials. 

Ansonia  Electrical  Co. 
Atlantic  Alcatraz  Asph.  Co. 
Brixey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Sunnly  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Empire  China  Works. 
HUl,  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Ingulator  Co. 
Munsell  A-  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co..  The. 
Palste  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co- 
Standard  Paint  Co. 
Standard  Underground  C.  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      Wires      and 
Cables— Magnet  Wires. 

American  Electrical  Works. 
Brixey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Montauk  Multlph.  Cable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Junction  Boxes. 

Boasert  Kleo.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

li^mps.  Incandescent. 

Buckeye  Electric  Oa 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co, 
Sawyer -Man  Elec  Co. 
United  Eleo.  Imp,  Co. 


Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Idgbtning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Weatlnghouse  EL  &  Mfg.  Co. 

Magnet  Wire. 

(See  Insulated  Wires.) 

Mecbanical  Machinery. 

Besly  &  Co.,  Chas.  H. 
Link-Belt  Machinery  Co. 
StilweU-Blerce  Smith- VaUe. 
Westinghouse,  Church,  Kerr 
&Co. 
Miea. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec 

General  Electric  Co. 
Link-Belt  Machinery  Co. 
Westlnehouse  EL  &  Mfg.  Co. 

Motors. 

Akron  Elec.  Mfg.  Co. 
American  Engine  Co. 
BuUock  Elec.  Mfg.Co. 
Commercial  El.  Supply  Co. 
Diehl  Miff.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Electric  Co. 
Sargent  &  Lundy. 
Stanley  Elec.  Mfg.  Co. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elee.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Wray  Co.,  John  C 

Packing. 

Besly  &  Co.  Chas.  H. 
Garlock  Packing  Co. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Mass.  Chemical  Co. 
Standard  Paint  Co. 

Phosphor  Bronze. 

Bealy  &  Co.,  Chas.  H. 
Phosphor  Bronze  Sm.  Co.Ltd. 

Platinum. 

Baker  &  Co. 

Poles. 

Berthold  &  Jennings. 
Central  Mfg.  Co. 
Electric  Ry.  Equipment  Co. 
Lindsley  Bros. 
Michigan  Pine  Company. 
Perrizo  &  Sons. 
Torrey  Cedar  Co. 
Yalentlne-Clark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Befiners. 

Swarti  Metal  Refining  Co. 

Re  -  Win  ding— Bep  airs. 

C)iicago  Armature  Co. 
Chicago  Edison  Co. 
Electrical  Exchange. 
Hodge,  Walsh  &  Loring. 

Bheostats. 

Automatic  Switch  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Leonard,  Ward.  Electric  Co. 
Ohio  Eleo.Specialty  Mfg.  Co. 
Westinghouse  EL  &  ISii^.  Co. 

Boofing. 

Cincinnati  Corrugating  Co. 

Second-Hand  Macbln'y. 

Electrical  Exchange. 
Hodge,  Walsh  &  Loring. 

Speaking  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  <t  Wilklns. 
Western  Electric  Co. 


Speed  Indicators. 

Besly  &  Co.,  Chas.  H. 

Keystone  EL  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  &  VialL 

Street  Cars. 

Stephenson  Co.,  John. 

Tapes,  Insulating. 

American  Electrical  Works. 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Lns.  Wire  Co. 
Commercial  El.  Supply  Co. 
Electric  AppUance  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonlte  Co..  The. 
Simplex  Electrical  Co. 
Washburn  &  Moen  Mfg.  Co. 
WesternElectric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Cabinet  Mfg.  Co. 
Commercial  El.  Supply  Co 
Ericsson  TelephcteCo. 
Farr  Tel.  A  Cons.  Sup.  Co. 
Holtzer-Cabot  Electric  Co. 
Keystone  Tel.  Co. 
Kokomo  Tel.  &  EL  Mfg  Co 
Kusel.  D.A.Tel.&ELMrg.Co 
Northwest  Engineering  Co 
Rawson  Electric  Co. 
St.  Louis  El.  Supply  Co. 
Standard  Tel.  &  El.  Co. 
Star  Dynamo  Works. 
Sterling  Electric  Co 
Stromberg-Carlson  TLM.C0. 
Viaduct  Mfg.  Co. 
Victor  Telephone  Mfg.  Co. 
Western  Electric  Co. 
Western  TeL  Cona.  Co. 
Wilhelm  Tel.  Mfs.  Co. 
Williams  Electric  Co. 
Tools. 
Klein  it  Son,  Mathias. 

Transformers. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Diamond  Elec.  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlnghotise  EL  i  Mfg.  Co 

TroUey  Cord. 

Samson  Cordage  Wks. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Turbine  A  TFater  Wheels. 

Dayton  Globe  Iron  Works  Co 
LefTel&Co.,  Jaa. 
Pelton  Wat*r  Wheel  Co. 
StIlwell-BIerM  Smith- Valle 

I'nivereities. 

Harrard  University. 
Worcester  Polytechnic  Inst. 

Vulcanized  Fibre, 

Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  &  Co..  Chas.  H. 
Brixey,  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Oionlte  Co.,  Tht. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co 
Washburn  &  Moen  Mfg.  Co. 
Western  Electric  Co. 

Woodwork,  Electrical, 

Cabinet  Mfg.  Co. 
XBay  Outfits. 

Central  Electric  Co. 
Commercial  BL  Supply  C«. 
Qoeen  ft  0». 

Zincs. 

Beattie  Zinc  Works  Co, 
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WESTERN   ELECTRICIAN 


FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING, 

OUR  CEILING  FANS  AND  ELECTROLIERS 

ARE  THE 

Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

Ceiling  Fans— Column  Fans— Counter  Column  Fans— Desic  Fans— Bracket  Fans— Exiiaust  Fans. 


r 


,   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
•   BOSTON:  128=132  Essex  St. 


DIEHL  MANUFACTURINe  CO. 


ELIZABETHPORT,   N.  J. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  incandescent  Lamp  Co., 


UYIMN,   IVIAJ 


TRANSFORMERS 

OF  T0=DAY  HAVE  REACHED  A  DEGREE 
OF  PERFECTION  WHICH  MAKES  IT 
POSSIBLE  TO  GIVE  THE  MOST  EC0N0n= 
ICAL  RESULTS  IN  OPERATION. 

We  SELL  THE 

LAKON 

TRANSFORHER. 

WE  CAN  SUPPLY  EVERY  DETAIL 
USED  IN  LINE  CONSTRUCTION,  WIRE, 
TAPE,  INSULATORS,  BUSHINGS,  CUT- 
OUTS, SWITCHES,  SOCKETS,  FIX- 
TUR  S,  CROSS-ARMS,  PINS,  LAG 
SCREWS,  LIGHTNING  ARRESTERS, 
STATION  INSTRUHENTS,  ETC. 
WE  ARE  BOTH  DEALERS  AND  MANUFACTURERS 

Electrical  Apparatus 

and 

Supplies. 


WESTERN  ELECTRIC 
COMPANY, 


CHICAQO. 


.NEW  YORK. 


WESTERN   ELECTRICIAN 


August  6,  i8g8 


CHEER  UP,  HERE  IT  IS ! 


THIS 

MAGNETO 

BELL 

Is  Absolutely  Without 
A  Peer. 

+ 

DESIGN, 

WORKMANSHIP, 
MATERIAL 
AND  FINISH 

Have 
Never 
Been 
Equalled. 


THE  ITAME!" 


The  Williams  Electric  Co., 


so  TO   S6  SENE^^V  S-rFSEZET, 

CLEVELAND,  O. 


KLEIN'S  CLIMBERS 

Connectors's,  tinemen's 
and  Construction  Tools 

Catalogue  Free...  8S~Send  for  one 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St..  .  Chicago,  Ills, 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  Si.oo.    .    .    . 

Electrician  Pubiisliing  Company, 

Suite  510  Harqnette  Bide.,  Chlcaso. 


"A  V/OVOERrt/i    ALL  M£TA,L  ffJECr/ l/£^/f 

-    Need s  //o  AajiisT//v& 


IT  IS  THE  BEST 
^;, WHY  NOT  HAVE    IT?  ^ 

^r?/cs  s  (?y  7£LEPf/0//£  Ce: 

JIO  iV*>JP£/v  £-r.     A/mvv  Yokk 


THE  ONLY  WATER  MOTOR  rr/Z?,'Jtte\l'r 

Patented  June  zS,  1S98. 
7  in.  diameter,  2)i  lb.;  brass  turnea  balance  n*  |  o   fi/\ 

wheel  and  pulley.    Price 9  I  OiOU 

in.  diameter,  1}-^  lb.;  brass  turned  balance       |  wm   £^t\ 

wheel  and  pulley.    Price I  /  aOw 

7  in.  diameter,  with  12  In.  polished  brass  fan       ^    m     Mg\ 

and  brass  guard.    Price I  4*411 

Write  for  Difecount  to  the  Trade. 

^A.  ROSENBERQ  CO.,  Baltimore,  fid.,  U.  S.  A 


SPOT 
CASH. 
SPOT 
CASH. 
SPOT 
CASH. 


i 
t 

i 
I 

i 
I 


Over  a  Mile  Faster  in  the  Hour. 
Over   \0%  Advantage   in   Hill  Climbing. 

Bevel-Gear 


Ghainless 

Bicycles,  ^125 


It  is  generally  admitted  by  those  who  have  ridden  them  that  G)lumbia 
Bevel-Gcar  Chainless  bicycles  arc  over  a  mile  faster  in  the  hour  on  ordin- 
ary roads  than  chain  driven  machines,  and  that  they  have  J0%  advantage 
in  hill  climbing. 


COLUMBIA  CHAIN  WHEELS, 
HARTFORD  BICYCLES,  .  . 
VEDETTE    BICYCLES,  .       . 


$75 
.  .  50 
$40  and  35 


POPE  MFG.  CO.s  Hartford,  Conn. 
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FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
PASSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Purnisliing,  Decoration  and  Efficient  Service. 

To  Detroit,  macKliiac,  Georglaq  Bag,  PetosKeg,  Gdioago 

No  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest. 


Four  Tripb  per  Week  Between 

Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Macliinac 
and  Return,  including  Meals  and  Berttis. 
Approximate  Cost  from  Cleveland,  $17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY  DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2c.  for  Illustrated  Pamphlet.    Address 

A.  A.  SCHANTZ,  o.  p.  *..  DBTROITj  MICH* 


Day  and  Night  Service  Between 

DETROIT  AND  CLEVELAND 

Fare,  $1,50  ^^^^  Direction- 
Berths,  7SC.,  $1.     Stateroom,  $1.75. 

Connections  are  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
aiid  Southwest,  and  at  Detroit   for  all 

goints  North  and  Northwest. 
undayTripsJune,  July,  Aug., Sept. Oct.  Only 

IGHT  BETWEEN 

BAY  AND  TOLEDO. 


li^TpTHlSCoHASBEEN  MAKING 

ClELEPHONES 

y  20  YEARS,  HOT  CHEAP  BUT 
SERVICEABLE  AND  FULLY  CUARANTEED. 
.  -   CIRCULARS    FURNISHED.  • 

VIADUCT  Electric  C» 

BALTIMORE.  MP,  U.S.  A. 


''St.  Paul"  Telephones 


ments  f  uHy  guaranteed. 


For  Exchanges,    Private    Line 
and  ToU  Lin  3  Service.    Auto- 
matic Warfihouse  Systems,  Ex- 
„        .  _       ,  press  Switchboards.    Allinstru- 

Northwest  Engineering  Company,  St.  Paul,   Minn. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Win.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


53  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

ID  Marquette  Building, 
CHICAGO. 


Electrician  Publishing  Co., 


Mf  EOKOIO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 1896. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exchange 
and  LoDB-Diatance  Service. 

We  manufacture  Swltch- 
boarda,  all  styles  of  Tele- 
phones and  everything  to 
lequip  an  excbauRe. 

Send  for  Illustrated  Cata- 
logue. 

K0K0IVIOTELEPH0NE& 
ELECTRIC  MFG.  CO., 

Kokomo,lnd.,U.S.  A 


KEYSTONE  TEIEPHONE  CO.,  TelephoneslSd  Supplies. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 
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WfiStfeRN   ELECTRICIAN 


DEARBORN 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


DRUG  AND  CHEMICAL  WORKS, 
LADORATORIES,  WATER  CHEMISTS. 
VEGETADLE  BOILER  COMPOUND. 


ALL  KINDS  OF  ANALYSIS.         OILS  A  SPECIALTY.         WATERS  FREE. 


Finest  and  Largest  Laboratories 
in  the  World. 


29,  30,  31,  32  and  33  Rialto  Building,  CHICAGO. 


WM.  H.  EDGAR,  President. 


REPAIR  SHOPS. 


Commutators  Made  and  Refilled. 

Armature  Winding  for  any 

System. 

ChJcagoArmatureCo., 

14-16  N.  CANAL  ST.,  GHIGA6O. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in  the  pocket  between  them,   greatly  increasing   the 

volume,    distinctness 

and    carrying    value 

of    the   voice.     Will 

not      "pack"    under 
f 
'    any      circumstance, 

and  cannot  be  in 
jured  by  rough  hand- 
ling orpencil  jabbing. 

Recognized  by  experts  as   containing  features  that  place  it  far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


/X»<ROIM,     OIHIO, 


MANUFACTURE 


ELECTBIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


-trade:  1VIA.RK 

STANDS  FOR  THE 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of   the 
BEST    THI]VGS    manufactured  or  controlled 
by   us — and    the  fact   of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are  the 
IMew  S-tondard   ^ry  Ba-fc-t^ri^s. 

^kri-es-fcer    and    ^u-t-^u-fc    S>M'i'tc:t-i. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,    WIS. 


SANDY  HILL,  N.  Y.,  U.  S.  A. 

Manufacturers  Of  |nductor  Altemators. 


OFFICES: 

39  Cortlandt  Si.,  New  York. 
601  Burlington  Bldg,, 

St.  Louis,  Mo. 
301  N.  Main  St.,      . 

Los  Angeles,  Cal. 
Dallas  E.  S.  &  C.  Co.. 

Dallas.  Texas. 
Barden-Sheets  E.  S.  &  C.  Co. 
Houston,  Texas. 
The  Western  Electrical  Co., 
Omaha,  Neb. 
409  Market  St.,  San  Francisco,  Cal. 
S.  N.  Blake,  Y.  M.  C.  A.  Bldg.,  Elmira,  N.  Y. 
S.  A.  Rail  &Co.,  New  Orleans,  La. 
Hunter  &  Heyward,  Charleston,  S.  C. 
The  Electric  Mach.  Co.,  Minneapolis,  Minn. 
Bagnall  &  Hilles,  Yokohama,  Japan. 


BUCBETE 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 


IIMOA.IM 

Monadnock  Building,  Chicago 


IVI 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio. 
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Electricity 

-AND  Magnetism. 


325  Pages. 


PRICE  $2.00. 


347  Illustrations. 


A  series  of  Thirty-four  Practical  licssons  covering  the  Science  of  Electricity  from  Its 
Fundamental  Principles  to  Its  Every-Day  Applications.  By  Prof.  D.  C-  Jackson,  University 
of  Wisconsin;  Prof.  H.  S.  Carhart,  University  of  Michigan;  Prof.  B.  F.  Tlionias,  University 
of  Ohio;  Prof.  Wm.  A.  Anthony,  of  Xew  Tork;  Prof.  Brown  A^tcs,  Tnlane  University;  Protl 
A.  C.  Perrine,  Leland  Stanford  University,  Cal.;  Prof.  Geo.  D.  Shephardson,  University  of 
Ulinnesota,  and  others. 

A  Comprehensive  Treatise  in  Simple  I^anguage,  Free  from  Algehralc  Equations  and 
Easily  Understood. 


CHAPTER  I.  The  Nature  and  Properties  of  Electricity.— Origin  of  Electricity-;  Two  Kinds; 
S?,ws  of  Attraction  and  Kepulsion;  Positive  and  Xegative  Charge;  Terms,  Conductors,  Insulators, 
Electric  C-onductivity;  Convejing  Eleetricitv;  The  Eiectroseope:  Force  Exerted  Between  Cliarged 
Bodies;  Unit  of  :MeasuremenE  of  Quantity  of  Eiectricitv;  Electrometer. 

CHAPTEli  II. -  '■       --------- 

^Mailing 

Generator,  .    _ _,   . __,    . 

Second;  Negatively  and  Positively  Ciiarged  Conductors;  Kelation  of  Llgbtning  and   Sparks  of 
Electrical  Machine. 

CHAPTER  III.  Electric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
Action.— Action  of  Batteries:  Electric  Pressure;  Voltaic  Eiectricit\-;  Direction  of  Current  Flow; 
Production  of  Continuous  Current:  Battery  Cells  in  Series:  Production  of  Pressure  by  Cells:  Polari- 
zation and  Its  Avoidance;  Leclanehe  Cell;  Open  Circuit  Cells. 

CHAPTER  IV.  Electric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
Action  (Concluded).— Closed  Circuit  Cells;  Local  Action;  Law  of  Electro-clieniical  Action;  Electro- 
chemical Equivalent:  Primary  Batteries  Compared  with  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  Difference  Between  a  Primarv  and  Storage  Batterv;  How  Storage  Batteries  are  Made; 
Parallel  Connection  of  Plates  in  StoraL'p'lvitteries. 

CHAPTER  V.  The  Nature  and  Propertiesof  Magnetism,  .Magnetic  Fields.— Permanent  Mag- 
netism: Magnetic  Attraction  and  Repulsion;  Poles  of  Magnet;  Slagnitude  of  Force  Between  Two 
Magnets;  Aging  Magnets;  Earth's  Action  on  ^lagnetic  Needle;  Magnetic  Field;  Action  of  Lines  of 
Force. 

CHAPTER  VI.  The  riagnetic  Effects  of  Electric  Currents  and  Hagnetic  Circuits.— Effect  of 
Electric  Current  on  Magnetic  Xeedle;  Relation  Between  Direction  of  Lines  of  Force  and  Direction 
of  Current  Flow;  Determination  of  Current  Direction  by  Compass;  Ampere  Turns;  Solenoids; 
Ampere's  Theory;  Solenoids  with  Steel  or  Iron  Cores:  ftesidual  Magnetism;  Electro-Magnets; 
Magnetic  Permeabll.ts" :  Magnetic  Reluctance;  Magneto  Motive  Force  or  Magnetic  Pressure. 

CHAPTER  VIL  Ohm's  Law  of  the  Flow  of  Electricity.— Pressure;  Resistance;  Ciurent; 
Volt:  Ohm;  Ampere;  Mercun,'  Resistances;  Conductivit\-  of  Copper  Compared  with  Otlier  Metals; 
Resistance  of  Circuits  Made  Up  of  tlie  Same  Parts  in  Parallel;  Joint  Resistances:  Fall  of  Voltage 
Over  Resistance;  Effect  of  Temperature  on  Resistance;  Copper  Temperature  Coefficient. 

CHAPTER  VIII.  Heating  Effects  of  Electric  Currents.  Miscellaneous  Effects  of  Electric 
Currents.— Foot-pound:  Joule;  Horse-power;  "Watt;  Kilowatt;  Watts  per  Horse-power;  Heating 
Effects  on  Bearings  of  ilachinery;  Effect  of  Electricity  on  Nerves  of  Animals;  Muscular  Effect  of 
Strong  Currents- 

CHAPTER  IX.  Galvanometers  and  Voltameters.- Differences  in  Construction  for  Large  and 
Small  Currents;  Presence  and  Direction  of  Currents  Shown  by  Galvanometer;  Strength  of  Current 
Indicated;  Tangent  Galvanometer;  Reflecting  Galvanometer;  Xeedle  Suspension;  d'Arsonval  Gal- 
vanometer: Terms  "Dead-Beat,"  "Calibrate;"  Voltameter;  Eleetrol>te,  Electrolysis;  Electrode; 
Forms  of  Voltameters. 

CHAPTER  X.  rieasurement  of  Electrical  Resistance.- Resistance  Measured  by  Substitution; 
Resistance  Boxes;  Use  of  German  Silver;  Coils;  Wheatstone  Bridge;  Measiu-ing  Resistances  with 
Bridge;  Measuring  Very  High  Resistances;  Practical  Examples. 

CHAPTER  XT.  Everyday  Measurements  of  Electric  Currents  and  Pressure.- Three  Effects 
by  Which  Currents  are  Directly  Measured;  Amperemeters;  Milliarapere;- Microampere;  Three 
Classes  of  Magnetic  Amperemeters;  AVeston  Amperemeter;  Electro  D\Tiamometeis;  Hot  Wire 
Instruments;  Scales  of  Amperemeters;  Alternating  Current  Measuring 'instruments;  Measuring 
Very  Large  Currents;  ^Measuring  Electric  Pressures;  Voltmeters:  Cardew  Voltmeter;  Electro- 
meters: Electrostatic  Voltmeters;  Standard  Cells;  Measuring  Currents  by  Voltmeter  and  a  Standard 
Resistance. 

CHAPTER  XII.  Everyday  Measurements  of  Electric  Power,  Condensers  and  the 
rieasurement  of  their  Capacity. — Wattmeters;  Electrodynamometer  Used  as  Wattmeter;  Record- 
ing Wattmeters;  Coulomb  dieters;  Watt  Hour;  Ampere  Hour;  Capacit>';  Farad;  Microfarad;  Con- 
denser; Capacity  of  Condenser;  Charging  Condenser;  Specific  Inductive  Capacit}-;  Selection  of  In- 
sulation for  Telephone  Cables;  Capacitj^  of  Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacitv  Measurements;  Leyden  Jar. 

CHAPTER  XIII.  Electrolytic  Deposition  of  Hetals. —Electroplating:  Metals  Commonly  Used 
in  Plating;  Salt  of  a  Metal;  Nitrate  of  Silver;  Cvanide  of  Silver  and  of  Potassium;  Solution  for  "Sil- 
ver Plating;  Vats;  Qualitv  of  Electrolytic  Deposit;  Effect  of  Too  Great  or  Small  Currents:  Cleaning 
Articles  to  be  Plated;  Gilding  Inside  of  Silver  Articles:  Base  Metals  on  Which  Nickel  is  Usually 
Plated;  Solution  for  Nickel  Plating;  Elect^ot^^)iIig;  Electrotj-pe  Molds;  Eiectrotj-pe  Finisiiing; 
ElectroUtic  Refining  of  Copper;  Solution  Used. 

CHAPTER  XI\.  The  Electric  Telegraph.— Elements  of  Electric  Telegraph;  Telegraph  Cir- 
eiuts;  Telegraphic  Signals;  Sending  and  Keceivins:  Telegraph  Lines;  Soimder;  Relays;  Local  Cir- 
cuits; Slultiple  Telegraphv;  Duplex  Telegraphv:  Diplex  Telegraphy;  Quadruplex  Telegraphy. 

CHAPTER  XV.  nul'tipie  Telegraphy.— Differential  Relay;  Polarized  Relav;  Pole  Changer; 
PrinciplesofOperationofDiples,  Quadruplex,  Bridge  Duplex;  Artificial  Line;  Autographic  Teleg- 
raphy. 


CHAPTER  XVI.  The  Telephone.— Bell  Telephone;  Slicrophone;  Blake  Transmitter;  Ex- 
changes;  Switchboard;  Long-Distance  Transmitter. 

CHAPTER  XVII.  The  Construction  of  Telegraph  and  Telephone  Lines  and  Instruments.— 
Poles;  Cross-Arms;  Pins;  Joints;  Insulators;  Insulation;  Ground  Plates;  Underground  Cables; 
Conduits;  Fuses;  Multiple  Switchboards. 

CHAPTER  X^1II.  Testing  Lines  for  Insulation  and  Conductivity  and  the  Location  of  Leaks 
and  Breaks.— Line  Troubles;  Groimds;  Crosses;  Locating  Trouble;  Earth  Currents;  Line  Con- 
ductivitv  and  Insulation:  Testing. 

CHAPTER  XIX.  Principles  of  Continuous  Current  Dynamos  and  Motors.— Electric  Con- 
ductor in  Magnetic  Field;  Field  Strength;  Induced  Electric  Pressure:  Direction  of  Current;  Mov- 
ing Conductors-  -Mtemating  Current;  DjTiamos;  Magnetos;  Commutator. 

CHAPTER  XX.  Principles  of  Continuous  Current  Dynamos  and  flotors,  their  Construction, 
Care  and  Attendance.— Gramme  Armature;  Siemens  Armature;  Armature  Current;  Laminating 
Cores;  Foucault  or  Eddy  Currents:  Hvsteresis;  Fundamental  Principles  of  Dynamos  and  Motors; 
Points  of  Good  Dvnamo:  Counter  Electric  Pressure;  Types  of  Field  Windings;  Series.  Shunt  and 
Compoimd  Wovma  ^Machines;  Multipolar  Machines;  Re'gulation;  Care  and  ilauitenanee. 

CHAPTERXXI.  Arc  Lighting  and  Arc  Light  nachinery.—Tlie  Arc;  Arc  Lamps;  Principles 
of  Operation;  Connections;  Arc  Dynamos;  Current  and  Pressure  Required;  JIakingof  Arc  Carbons; 
Regulators;  Arc  Light  Switchboards. 

CHAPTER  XXIL  Incandescent  Lighting  and  Power  Transmission,  Two,  Three  and  Five 
WireSystemsof  Distribution  for  Electric  Lights  and  Motors.— Incandescent  Lamp;  Filaments; 
Vaccuum;  Material  for  and  Making  of  Filaments:  Advantages  of  Incandescent  Lamps;  Incandes- 
cent and  Motor  Circuits;  Constant  Pressure:  Loss  of  ^'oltage;  Circular  Mils;  Practical  Examples; 
Weight  of  Copper  Required  for  Transmission  of  Power  at  Different  Pressures;  Three-Wire  System; 
Motor  Starting  Resistances. 

CHAPTER  XXni.  Construction  of  Electric  Light  and  Power  Circuits,  and  Their  Testing.— 
Overhead  Electric  Light  Wires;  Weather-Proof  Wire;  Arc  Circuit  AVires;  "Drawing  In" and  "Bui  t 
In"  Undergroxmd  System;  Underground  Electric  Light  Cables;  Edison  Tubing;  Feeders;  Mains; 
Inside  Wiring;  Cleat  Work;  Moulding  Work;  Concealed  Work;  Dangers  from  Fires;  Distribution 
Svstem, 

CHAPTER  XXn'.  Testfng  Electric  Light  Circuits  and  the  Distribution  and  Measu.-ement 
of  Light.— Faults;  Soldered  Joints;  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Groimds  on  Arc 
Circuits;  Ground  Detector;  General  Testing;  Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Opal  Globes. 

CBAPTER  XXV.  Electro-Magnetic  Induction.—Effect  of  Cutting  Lines  of  Force  by  an  Elec- 
tric Conductor;  Induced  Currents;  Induction  Coils;  Cores  of  Induction  Coils;  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and  Repulsion  of  Parallel  Wires  Carrying 
Currents. 

CHAPTER  XXAI.  Alternating  Currents.— Alternator;  Electrolytic  Effect  of  Pidsatang  Cur- 
rent; Heating  Effect  of  Alternating  Current;  Effective  Value;  Alternating  Current;  Measurements; 
Frequency;  Period;  Apparent  Resistance. 

CHAPTER  XXVIl.  Alternating  Currents  and  Alternating  Current  Hachinery  (Concluded)  .— 
Power  Used  in  Alternating  Circuits;  Alternating  Currents  for  Liglitiog;  :\Iaking  Transformers; 
Testing  Transformers:  Building  Alternators;  Number  of  Alternations:  The  Exciter;  Running 
Alternators  in  Parallel;  Synchronous  Motors.  Two-Phase  and  Tliree-Phass  Systems;  Induction 
Motors;  Squirrel-Cage  Armature;  Mesh  Connection;  Star  Connection. 

CHAPTER  XXVIIL  Hiscellaneous  Applications  of  Electric  Motors.— Uses  of  Electric  Mo- 
tors; Motors  in  Machine  Shops;  Waste  of  Power  in  Factories:  Advantages  of  Removing  Shafts 
and  Belts;  Estimating  Electrical  Power  Required;  Electric  Elevators;   Electric  Launches;. 

CHAPTER  XXIX.  Electric  Railways.— Richmond  Electric  Railroad;  TroUey  Wire;  Trolley; 
Track;  Use  of  Two  Motors;  Rail  Bonds:  Hear\'  Electric  Locomotives. 

CHAPTER  XXX.  flethods  of  Handling  and  Controlling  Railway  Hotors  and  Generators.- 
Output  Records;  Recording  Voltmeters;  Load  of  Electric  Railway  Plant;  Application  of  Storage 
Batteries  to  Smooth  Road  Curve;  Methods  of  Controlling  Street  Car  Motors;  Station  Instruments; 
Equalizer. 

CHAPTER  XXXI.  Model  Electric  Plants.— First  Central  Station;  Changes  in  General  Me- 
chanical Construction  of  Dvnamos;  Instruments;  Multiple  Arcing  Galvanometers;  Use  of  Double 
and  Single  Pole  Switches:  operating  Dvnamos  in  Parallel:  Feeder  Connections  in  Continuous  and 
Alternating  Stations;  Throwing  D\-namo  Into  Circuit:  Cutting  DjTiamo  Out. 

CHAPTER  XXXn.  Underwriter's  Rules,  Etc.— Necessity  of  Rules:  Special  Points  in  Wiring: 
Insulation  of  Sockets.  Fuses,  Fixtures;  Annunciator  Wire;  Office  Wire;  Leakv  Wires. 

CHAPTER  XXXin.  Electric  Welding.  Forging,  Etc.;  Electricity  Applied  to  the  Kitchen.— 
Electrical  Methods  Applied  to  Metal  Woriiing;  Thomson  Apparatus  for  Heating  Metals:  Welding 
bvThomson  Method:  Bernardos  Process  of  Working  Metals;  Bringing  Piece  of  Metal  to  High 
Temperature  by  Dipping  in  Pail  of  Water;  Electric  Current  for  Warming  and  Cooking;  Electric 
Heating  and  Stoves  Compared. 

CHAPTER  XXXIV.  Electro-Therapeutics;  Galvanic  Current;  Faradic  Current;  Static  Elec- 
tricity; Electric  Osmosis;  Electro-Cauterj-;  Medical  Electric  Lights. 


ICE  $2.00.    Sent  postage  prepaid  to  any  address  in  the  world  on  receipt  of  price.    The  Ideal  Work 
for  Electricians,  Central  Station  Men,  Engineers,  D^oiamo  Tenders,  Linemen^  Students,  Etc. 
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PRANK   N.   PHILLIPS,   PRESIDENT. 
C.    H.  WAGENSEIL,  TREASURcn. 


EUGENE  F.    PHILLIPS, 

General  Manager. 


E.  ROWLAND  PHILLIPS,  ViCE-PRES. 
C.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PBOTTDESfCE,  B.  t 

BARE  AM  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

cables  for  aerial  and  underground  use. 

New  York  Store,  P.  C.  Ackerman,  10  Cortlandt  St. 
Chicago  Store,  F.  E.  Donolioe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  PhllUps'  Electrical  Workfl, 

.    MAIN  OFFICES  AND  FACTORIES,    PHILLIPSDALE,   R.   1. 

~"^  THIS 

Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  ? 
obtained  under  any  conditions.  -Mil 
Address 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS^ 


THE  JOHN  C.  WRAY  CO., 

CONTRACTING  AND  MANUPACTURINQ 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and   Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  whatever. 


:i-i-iiMO   ./vol 


Crocker-Wlieeler   Co.— Dynamos,    Motors,    Etc. 
National  Meter  Co.— Gas  and  Gasoline  Engines. 

THE  JOHN  C.  WRAY  CO.,     110  South  Madison  Avenue, 

I^E^^I^V,     ll-L-irJOIS. 

JOHN  COLLINS  WRAY,  Consulting  Electrical  Engineer,  Electrical  and  Mechanical  Expert. 


Engineers  and  Contractors 

I>eslrlDg  a  thoroughly  reliable  Automatic  Starting  Appa- 
ratus for  electric  pumps,  elevators  and  other  Intermittent 
work,  cannot  do  better  than  send  for  our  catalogue  of 
Motor-Driven  Starters  and  Specialties.  No  dash-pots,  shunt 
macnets  or  other  delicate  mechanism,  yet  automatic  start 
and  instantaneous  release  under  all  conditions. 


Automatic  Switch  Co.,      Baltimore,  Jld. 

"^  .doEXTS:    New  York  City  and  New  Jersey.  D.  H.  Dar- 

-^^^   rin,  Vanderbilt  Bldg;.,  New  York;  :Michlgan,  Wisconsin 


Automatic  Motor-Driven  Starter. 


Illinois.  Indiana  and  Iowa,  Harding  &  Hammer,  Marquelte 
Bldg.,  Chicago;  Louisiana,  Vincent  Gray,  New  Orleans. 


Can  I  Become  an 


Engineer? 


For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"'  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 


(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 


HERMAN  A.  STRAUSS,  E.  E.,  General  Manager. 


180  Liberty  Street,  NEW  TORK,  U.  S.  A. 


IMPROVED 
.  WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


Martin  J.  InsuU. 


SARGENT  &  LUNDY 


ENOINEI 

13  and    16  Monadnock  Block,  CHICAGO,  ILL. 


ESTABLISHED  1875 


i>v-ri^iM  of=- 


Stow  Flexible  Shaft 

IRON  CLAD  ELECTRIC  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Keaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'I  European  Agents,  Selig,  Sonnenthal  &  Co., 
85  Queen  Victoria  Street,  London,  England. 


EVERYTHIN6  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE   "CHICAGO  "    RAIL   BOND. 


WASHBURN  ^  IVIOEIM  MFC.  CO., 

>A/ORCE:S-rER,    ■VIA.SS. 

tRANOH  0FFI»fi6  AND  WAREH0U8CS:    N»  Tgrk.  Ckl«L|>.  *U  Fnnolsc.  H»>tM.    Ptilhltol.hia, 

Plllikuig,  Ballon. 


Telephone  Induction  Colls,  Klngerand  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lighting 
Spark  Colls.  THEl^ARLEY  DUPLEX  MAGNET  CO., 
13S  Seventh  St.,  Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.    You  will  save  TIME  and 

MONEY  by  doing  so 


WEATHERPROOF  WIRE, 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Cliicago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Louis  Electrical  Supply  Co.,  St.  Lonii 
Tlie  Bradford  Belting  Co.,  Cincinnati. 


Phillips  Insulated  Wire  Co.; 

Office  and  Factory:    PAWTUCKET.  R,  I. 


WESTERN   ELECTRICIAN 


August  6,  1898 


WANTED. 

The  Siberian^  Railway  runs  from  St. 
retersburg  to  Pekin,  China.  AlonK  its  route  tlie 
American  manufacturer  needs  representation 
I  am  ready  to  represent  electrical  lines,  promote 
plants  and  sell  the  apparatus.  Enterprising,  up-to- 
date  manufacturers  address  PETROPALOVSK, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago,  111. 


WANTED. 

Position  as  superintendent  of  electric  light, 
power,  water  or  ice  plant  combined.  Have  a 
good  education,  eighteen  years' practical  expe- 
rience; hold  a  St.  Louis  license  as  steam  eneln- 
eer;  thorough  electrician:  understand  electric 
lighting  and  power  in  all  its  details;  thoroughly 
understand  liigli  duty  pumps  and  ammonia 
compressors;  can  keep  books  and  make  collec- 
tions for  company  and  furnish  bond  for  the 
amountof  money  handled  by  me;  correspond- 
ence solicited.  Address  'SUPERINTEN- 
DENT," care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 

At  once,  a  thoroughly  experi-^nced  electrician  to 
operate  a  small  light  plant;  one  who  is  thor- 
oughly competent  to  do  wiring  and  telephone 
work,  and  also  to  superintend  tlie  installation  of 
plant  Permanent  position,  moderate  salary. 
Address  Immediately  with  full  particulars  and 
references,  stating  salary  wanted,  to  LOCK  BOX 
55,  Lamar,  Colo. 

WANTED. 

Engineer  and  electrician  is  open  for  engage- 
ment; seventeen  years'  experieuce;  large  expe- 
rience as  chief  engineer  and  electrician  of 
light  and  power  planls.  Best  of  references.  Ad- 
dress "CHIEF,"  care  Western  Electrician  510 
Marquette  Building,  Chicago. 


WANTED. 


200  second-hand  arm  rest  Viaduct  magneto 
bells.    Address  J.  C.  DUNCAN, 

KnoxviUe,  Tenn. 


WANTED. 

Position  in  electric  plant.  Have  been  for  over 
two  years,  and  am  yet.  operating  a  small  light 
plant.  Have  had  daily  experience  with  all 
branches  of  station  work;  have  also  had  some 
experience  in  telephone  work-  Am  of  middle 
age  and  married.  Address  PUSH,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


ARMATURES  TO    REWIND. 

Winders  direct  from  T.-H.  and  Westinghouse 
shops.  Work  guaranteed.  Ten  years'  experience, 
lilgnt  plants  Installed  complete.  Send  for  prices. 

HODGE,  WALSH  &  LORINC, 

701  Delaware  St.,  KANSAS  CiTY.  Mo. 


FOR  SALE. 

storage  battery,  56  cells,  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  110  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SINTZ  GAS 
ENGINf:  CO .,  Grand  Rapids,  Mich. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY  DESCRIPTION. 
MINNEAPOLIS,  MINNESOTA. 


Map  of  the   United   States. 

A  large  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.  EusTis,  Gen'l  Pass.  Agent,  C.  B 
&  Q.,R.  R.,  Chicago.  111. 


F3E^  El 'VEIN'S     S^XL.E. 

Clinton  Bondurant,  receiver  of  The  Elektron 
Cycle  Company,  successors  of  the  Smalley  Cycle 
Company  of  Plymouth,  Ind.,  will  otler  at  private 
sale  on  and  after  the  23d  day  of  August,  i;<98,  the 
entire  plant  as  a  whole  or  any  part  thereof. 
This  plant  is  practically  new  and  complete  in 
every  department,  the  machinery  therein  beinfi 
of  the  latest  and  improved  patterns.  Persons  de- 
sirinc  information  will  write  the  receiver  at  Ply- 
mouth, Ind.,  for  particulars.  By  order  of  court. 
CLINTON  BONDURANT,  Receiver. 


NOTICE  ofDISSOLUTION. 

Chicago,  III..  .Vugust  1, 1898. 
Public  notice  is  hereby  given  that  the  pai  tner- 
shlp  heretofore  existing  between  the  under- 
signed, under  tlie  firm  name  Sargent  &  Lundy, 
has  been  this  day  dissolved  by  withd  rawal  there- 
from of  Mr.  Martin  J.  Insull.  aiessrs.  Fredericlc 
Sargent  and  Ayres  D.  Lundy  have  taken  over 
the  assets  and  have  assumed  all  the  liabilities 
and  obligations  of  the  said  copartnersliip  and 
will  continue  the  engineering  business  as  here- 
tofore under  the  same  firm  name  of  Sargext  & 
LuNDV.  All  moneys  due  to  the  old  copartner- 
ship should  be  paid  to,  and  all  claims  against 
it  win  be  settled  hy,  said  Frederick  Sargent  and 
Ayres  D.  Lundy.  constituting  the  new  firm  of 
Sargent  &  Lun'dy.  at  their  othce  In  the  Monad- 
nock  Building,  Chicago.  111. 

FKEDERICK  SARGENT. 

AYRES  D.  LUNDY. 

MARTIN  J.  INSULL. 


FOR  SALE. 


Two  No.  11  Brush  multi-circuit,  125  light  arc 
dynamos,  2,000  c.  p.  each;  complete  with  regu- 
lators, controllers,  pulleys,  etc 

aw  No.  33  Brusli-Adams  double  rod  Lamps, 
2,000  c.  p.  each. 

Dynamos  aud  lamps  are  in  "A"  No.  1  condi- 
tion, fully  guaranteed  and  ready  for  shipment. 

Price— Dynamos,  $2,250  each. 
Lamps,  $18  each. 

F.  O.  B.  Erie,  Pa. 

Address 
EDISON  ELECTRIC  LIGHT  &  POWER  CO  , 
P.  O.  Box  No.  422,  Erie,  Pa. 


HARVARD  UNIVERSITY, 

LAWRENCE  SCIENTIFIC  SCHOOL 


OFFEKS  COURSES  IN 

Civil  Engineering, 

ilechanical  Engrineering, 

Electrical  Engineering, 

nining  and  rietallurgy, 
Architecture. 


For  descriptive  pamphlet  apply  to 

M.  CHAHBERLAIN,  Secretary. 

N.  S.  Shalek,  Dean,       Cambridge,  Hass. 


On  receipt  of. 


10  CENTS 

.  ♦  We  will  send  you  a 


Western  ElectrlcM 
IfloniM  Sclelile 

FOR  1898. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldg.,  CHICAGO 


Selling  Agents:    Kisdim  lr< 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SrNGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Wurks,  San  Francisco,  Cal.;  C.  B.  Boothe  &Co.,  Los  Angeles,  Cal. 


COPPERS 


BUY  YOUR  BOOKS 

FKOM  THE 

Electrician  Pub.  Co..  6 1 0  Marquette  Bldg.,  Chicago. 


MARLO  "o"^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFG.  CO., 


The  Worcester  Polytechnic  Institute, 

WORCESTER,    3IASIS. 
T.  C.  ai£Nl>ENHAI.Ii,  Presideot. 

Courses  of  study  in  Mechanical,  Civil  and  Elec- 
trical Engineering,  Chemistry  and  General  Science. 
New  and  extensive  laboratories  in  EogiDeering, 
Electricity,  Physics  and  Chemistry.  Special  facili- 
ties in  Steam  and  Hydraulics.  104-paffe  Cata- 
logue, showing  positions  filled  by  graduates,  mailed 
free.     Address  J.  K.  MABSHAIi,  Registrar. 


WOVEN  WIRE  BRUSHES.  ^^^^  4om  Pure  Copper, 

Alloy,  Brass  or  Bronze. 


»  Woven  Wire  Brushes. 

,V- 


Any  degree  of  flexlbil  ty. 
(4RAFHITE  Lubrication 
if  required.  Any  stvie  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  Go.,Trgy,  0.,  U.S.  A. 


IMENA/^     ^FR^CeSS 


l-OOKIE     & 

1673  MICHIGAN  AVENUE, 


Vli 


CHICAGO. 


New  DyDamo  Tenders'  Hand-Book. 

By  T,  B.  BADT. 

i.2.6  Pages,  140  Illustrations.    Flexible  >Cloth  Binding.    Stee  of  Type  Pags 
5  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  ta» 
eld  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tessdeis' 
aacd-Book  sold,  and  over  5,000  of  the  new. 

ElectrkiaM  Publishing  COc, 

5IO  Marquette  Building,  CHICAGO. 


BARBAINS  IN  DYNAMOS  AND  ENGINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  Sic,  900,  1,07571,330,  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamosof  750,  goo,  1,300  and  2,000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1,200  and  2,000  c.  p,; 
Engines,  50,  75,  85,  loo,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters,  150,  1,000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No.  22. 

CHICAGO  EDISON  COMPANY, 


1 39  Adams  St. 

CHICAGO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  deBcription  to 
dispose  of,  it  -will  pay  you  to  commuDicate  with  us,  as  we  are 
^Ji,  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
:  prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

!iO  N.  Uespiaines  l^treet,  CHICAGO,  IL.I.. 


UP  TO  DATE. 

A  Generator  for  Telephone  Ex 
changes  that  is  operated  by  Bat- 
teries, or  any  source  of  electric 
current.      For  particulars  address 

THE  W.F.WARNER  CO., 


ailTNCIE,    IND. 


August  6,  1898 


WESTERN   ELECTRICIAN 


Victor  Turbine  Water  Wlieel. 


Cylinder  or  Register  Gate   -Close   Regulation  and  High  Efficieney 
at  Full  and  Partial  Gate- 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  tdis  CKLEBRATEn  WATEIi 
wHElCti  as  particularly  adapted  to  their  use,  on  account  of  its  rcitiurkablr  "I'.-ady  iuoflon« 
nigh  speed  and  f^rcut  efllcicncy  aud  larse  capacity  (or  its  diameter,  i.^ing  double 

the  power  of  nio5t  wheels  ol  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  oi  water  it  is  without  an  equal,  prodrcing  tbft 
highest  per  cent  of  uselul  effect  gaaranlced. 

SEND   FOR   CATALOGUE   AND   PARTIOULARS, 

The  accompanyinc  engraving  represents  a  single  10-inch  Victor  Turbine  on  Iiorizontai  shaft  t* 
develop  30  H.  P.  under  38  leet  head-  Arranged  with  l^Mnch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  8baH». 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIO, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEKD  FOR  CIECULAK  AND  PKIOES. 

THE  lECLANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Cliicago, 
Mllwauliee,  St,  Paul,  MiDneapolls,  Aslilaml  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  any  of  these  1 
western  points,  inquire  relative  to  the  fa: 
elegantly  equipped  trains  which  leave  Ch 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis, 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  Identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
raw  material, markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  In  its 
territory  In  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  rallwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  Illinois.  "Wiscon- 
siD^  Northern  Michigan, Iowa,  Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  Is  the  prlmefactor  in 
the  Industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men.  In  whose  midst  It  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  Induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  Its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  It 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  Inquiries  are  treated  as  such.  The  In- 
formation furnished  a  particular  industry  is  reli- 
able.  Address. 

LUIS  JACKSON. 

Industrial  Commissioner,  C,  M.  &  St.  F.  R'y, 

450  Old  Colony  Building  Cuicago,  III. 


WHITE  CEDAR  POLES 


And  STREET  CAR  TIES. 

AVholesale  Producers. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH.. 
WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLE$  AND  CROSSARMS 

BERTHOLD  <&,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


DON' 

buy  any  Cedar    poleS   until  you 

KIMOVA/ 

what  we  can  quote  you.    Why  do  you  not  ask 

I 


for  our  prices?    it  will  pay  you. 

THE  VALENTINE-CLARK    CO.,  ch.cago 


DYNAMO  BUILDING, 

With  detail  drawings  and  instrnctions  for  winding. 
Oiving  correct  sizes  of  wire,  dimensions  of  iron,  etc. 
Also  fliagrani  for  honse  wiring 

BY    I-.    C    A.-r>A/OOD. 

Profusely  illnstrated.     Sliize  of  page,  10x8  inches.    Price,  S3. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-professional 
men.  All  measurements  and  instructions  for  winding  are  taicen  from  machines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  Avish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems." — From  Preface. 

Pronounced  to  be  a  practical  aivd  complete  work. 

Nent  postpaid  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

SUITE  510  MARQUETTE   BUILDINC.  CHICAGO^ 

Central  Manufacturings  Co., 

CHAXXAJMOOOA..      mandfacturers  and  dealers  in  XENN. 


MAST  ARM  .- 

ji"^"^*  Automatic 

CUT-Oin^^RONoKi 

^^---■^wrooD  Poles 


SAME  T/M£    r//A^  ¥Vfrff  ANV  Of^fRX 


MANUFACTURER  Cl  NC  I  N  N  ATI,  0. 


HELP 
YOURSELF 


'^  toabetterposition, 

a    better    salary,    by 

securing  a  technical 

education.       Our    method    leads    to 

sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 

Circular  free.  State  subject  you 
wish  to  study.  Established  1891. 
46,000  Btuderits  and  graduates. 
Tbe  liit«matioaaI  Correspondence  Schools, 
Box  iiiir.:  Scrantoo,  Pa. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    'Diagrams. 
By  William  A.  Wittbecker. 


Price  in  Paper,  35  Cents. 
Price   in  Clotli,  50  Cents. 


THE  growlnfi  demand  for  simple  electrical  ap- 
paratus in  dwelling  houses,  otflces  and  work 
shops  and  the  need  of  plain  instructious  whereby 
any  person  without  a  previous  knowledge  of  elec- 
tricity may  be  enabled  to  undertake  their  suc- 
oessful  installation,  has  prompted  the  publication 
of  this  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
for  information  tliatwill  assist  him  in  increasing 
his  daily  earnings  this  little  volume  is  addressed. 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5  f  O  Marquette  BIdg., 
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VICTOR  Apparatus 


Gives  Universal  Satisfaction  and 
Does  Not  Infringe. 

The  Vic  tor  BridgirgSyhtmi  absolutely  rtoes  not  infringe  the  CartyPalent. 

Old  line,  can  be  adapted  to  it.    Send  for  ful  information  and  prices  on  our  Bridging  Telephones. 

Victor  Solid  Back  Microphone. 

Over  10,000  in  use.  Til's  strength  of  tlits  in- 
strument is  best  appreciated  over  long  1  nes. 
For  clearness,  power  and  quality  of  tone  It  lias 
no  equal.  Symmetrical  in  Appearance.  Per- 
fection in  Service.  Soldered  connections,  silk 
wound,  500  ohm  induction  coil,  highest  finish. 
Send  for  prices.  Lower  than  e<|ual  quality. 
Satisfaction  guaranteed. 


Victor  Double  Pole 
Receivers. 

Horse  shoe  magnets. 

Built  on  correct  pi  iociples. 

Hard  rubber  cases.  , 

Highest  quality  Tungston  steel. 

Adjustment  perfect. 

No  metal  parts. 

No  experiment.  r 

Absoluttly  correct. 

Send  for  prices, 

Victor  Combination. 

Carbon  and  Fuse  Cut-outs.  Tro 
tect  your  instruments  and  switch- 
bo  irds  from  lightning  and  high  ten- 
sion currents.  Sure  protection  from 
b  rnouts. 


Victor  Guarantee, 

We  guarantee  our  apparatus  to  be 
free  from  patent  infringement  and  will 
protect  our  customers  in  the  use  of 
the  same.  Tliere  are  no  infringement 
suits  against  us,  as  we  Imild  our  ap- 
paratus under  our  own  patents  and 
respect  tlie  rights  of  others. 

Our  Switchboard. 

The  Victorexpress  removable  jack 
and  drop,  self-contained  Switchboard 
is  now  ready  for  the  market  Send  for 
prices.  Built  Metallic  and  common 
return. 


Get  our  prices  on  cable  heads  and 
cross  connecting  boards. 


The  Victor  Telephone 


M(/v  On     166-174  S.Clinton  St, 
lYllgiUUij  Chicago,  III.,  U.S.A. 


Send  for  Sam(  le. 


Send  for  Full  Central  Station  and  Telephone  Descriptive  Matter  and  Prices. 


Central  Energy  Telephone  System 

All  parts  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 


TRANSMITTER 

Sealed  to  prevent  opening  by  inexperienced  persons. 

DPPPIVPD^    Unequalled  in   Power, 

IVLrV^l^l  Y  l^iyo  Practically   Indestructible, 

The  only  make  perfectly  reliable  for  central  energy  system. 

OUR  REGULAR  EXCHANGE  EQUIPMENT  '-"^"""''-  ■"■""" 


Reliable. 


The  only  manufacturers  selling  a  complete  line  of  Public  Exchange,  Toll  Line.  Police,  Fire 
Alarm.  Street  Railway,  Central  Station  and  Intercommunicating  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG. 


72-83  ^V.  Jackson  Blvd.,  Chicago,  U.  S.  A. 


Independent  Telephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


—By  Purchasing— 


Switchboards,  Distributiflg  Boards,  Cable 
Terminals  and  Protectors 

Of  the 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.    ADAMS   ST., 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  rio. 


NOTICE!! 


INDEPENDENT  TELEPHONE  COMPANIES. 

The  recent  decision  in  Pittsburg  against  the  Western  Telephone  Construction  Co.'s  bridging 
bells  does  not  in  any  way  affect  the  American  Multiple  Bells.  In  fact  it  leaves  the 
American  S3'stem  about  the  only  one  available  that  does  not  infringe  patents  owned  b}'  the 
supposed  "great  monopolj'."  This  is  another  demonstration  of  the  soundness  of  the  American 
Electric  Telephone  Co.'s  patent  policy. 

MORAl<:— Don't  rash  into  trouble;  bay  American  apparatas. 

American    Electric    Telephone    Company, 

171-173  SOUTH  CAWAL,  STREET,  OHICACIO. 


THE  TELaEPHONE  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Institute  of  Electi'ical  Engineers,  and  of  the  Institution  of  Electrical  Engineers^  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables."    Joint  Author  of  '"^ Electricity  in  Daily  Life." 
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as^s?  I30  lllus-tra-bions,  Clo-tH,  Hand-Boole  Size 

EXTRACT  FROAl  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  n,  demav^d 
for  a  i>ractical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-bOOK  is  an  attempt  at  meeting  that  demand.     With  the  exception  of  a  few  chapters  dealinp  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country:" 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind,    Jt  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn   from  it 
t^erything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by  the  entire  electrical  fraternity. 


-COISLTENXS. 


CaAPTER    1. 

2. 


The  Invention  of  the  Telephone. 
Sound  AVaves.    Articulate  Speech. 


The  Bell  Telephone. 
Electromagnetic  In- 


Electric  Telephony. 
The  Microphone. 
Current  Induction. 

duction. 
The  Induction  Coll:  Its  Use  In  the  lele- 

phone  Transmitter. 
The  Complete  Telephone  Circuit 
Magnet  Telephones. 
The  Bell  Telephone  Receiver. 
Other  forms  of  Magnet  Telephones. 
The  Gower,  Ader  and  D'Arsonval  ReceiT- 

ers,  Mercadler's  Bl-Telephone, 
nOe    Siemens-    Kotyra^      Neumaye?     and 

Btittche'  Rp/-fiver^ 


CBLA.PTER  13.  Carbon  Transmitters. 

14.  The  Blake  Transmitter. 

15.  The  Long  Distance  Transmitter, 

16.  The  Solid-back  Transmitter. 

17.  The  Berliner  Transmitter. 

18.  The  Cuttrlss  Transmitter. 

19.  Various  European  Transmitters. 

20.  The  Efficiency  of  Carbon  Transmitters. 

21.  Batteries  for  Telephone  Work. 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 

24.  The  Practical  Management  of  Batteries^ 

25.  Magneto  BeU. 

26=  Automatic  Switches. 

^,  reiephooe  Tine  CnnstructloD.. 


CHAPTER  28.    Metallic  Circuit. 

29.    Underground  WireS: 
"     Lightniatj  Arresters. 
Inside  AViriag. 
Installation  of  Telephone  Instruments. 

33.  Inspection  and  Maintenance. 

34.  The  Condenser;  Its  Use  in  Telephony. 

35.  Electromagnetic  Retardation. 

36.  Exchange  Working. 

37.  Small  Exchanges. 

38.  Party  Lines:  The  Bridging  Bell. 
89.    Long  Distance  Telephony. 
^     Duplex  Telephony.  ,  „  ,    ^ 

Simultaneous  Telegraphy  and  Telephony 
Appendix, 


31. 
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IMPORTANT  NOTICE! 

We  desire  to  call  the  attention  of  telephone  users  to  the  fact  that  the  Western  Telephone  Construc- 
tion Company's  new  Western  Express  Bridging  Bell  Telephone  is  the  only  high  efficiency,  non-infringing 
Bridging  Telephone  on  the  open  market. 

In  a  recent  decision  of  the  United  States  District  Court  of  Pennsylvania,  before  Judge  Buffington,  the  now  famous  Carty  Patent  for 
Bridging  Telephones  was  sustained  in  a  measure.  This  case  was  won  by  the  Western  Electric  Company  (manufacturers  of  apparatus  for  the 
Bell  Company's  Licensees)  against  the  Milheim  Telephone  and  Electric  Company,  of  Pennsylvania.  Shortly  after  bringing  the  suit,  the 
American  Bell  Telephone  Company  purchased  the  Milheim  Telephone  and  Electric  Company,  such  action  being  taken  apparently  with  the 
view  to  better  controlling  its  affairs. 

This  decision  now  leaves  the  Western  Telephone  Construction  Company  with  the  only  first-class  Bridging  Bell  Telephone  in  the  market 
that  does  not  infringe  claims  of  the  Bell  Company'?  patents.  Patents  granted  and  applied  for  by  the  Western  Telephone  Construction 
Company,  secure  to  us  an  evident  control  of  the 


only  first-class  Bridging  Telephone  for  use  in 
connection  with  long-distance  lines,  not  suscepti- 
ble to  infringements  of  the  Carty  Patent  in  ques- 
tion, In  accordance  with  evidence 
given  by  "Carty"  on  the  witness 
stand. 

N.  B. — The  Carty  patent  decision  will  probably  betaken 
advantage  of  by  unscrupulous  competitors  to  concoct  false 
statements.  It  should  be  borne  in  mind  that  the  Carty 
patent  is  not  yet  finally  decided  and  that  the  case,  thus  far, 
was  wholly  upon  the  validity  of  the  patent,  and  no  draw- 
ings nor  sample  nor  sketch  of  defendant's  devices  was  pre- 
sented to  the  court's  notice. 

Our  customers  are  assured  that  Bridging  Instru- 
ments put  out  by  this  company  for  some  time  past  are  not 
in  any  way  affected  by  the  decision  of  the  court  in  the  case 
mentioned.  Neither  are  they  affected  in  any  way  whatso- 
ever by  the  Carty  Patent,  and  being  absolutely  free  from 
infringement  of  any  valid  patents  owned  by  others. 

A  moral  is  again  presented  to  telephone  purchasers 
and  users,  viz;  purchase  apparatus  from  a  concern  that  is 
reliable  and  keeps  clear  of  patent  difficulties. 
Respectfully, 

Western  Telephone  Construction  Company. 

NOTE:— Tbe  new  type  Western  Express  Bridging  Bell 
Telephones  are  not  only  Tree  from  infringement  of  patents,  but 
are  of  liielier  efflcienoy  nnd  greater  pertecfion  of 
electrical  and  mechanical  details  than  any  heretofore  devised. 
For  superior  advantages  assured,  owing  to  iheir  use,  see  detailed 
description  in  "oster  "A"  to  which  particular  attention  is  in- 
vited. Same  are  far  "taperior  in  efficiency  and  reliability,  nnd 
better  arta.i»(ed  to  meet  requirements  of  exac.iins  »erviee 
than  the  Bridfiing  Bell  Telephones  now  in  general  n.se;  all  the 
advantages  being  in  favor  of  the  new  Western  Kxpress 
InstrumeutH. 


Something  New  in  Telephones. 

Western  ^'Express" 
Long  Distance  Telephone 


THE  MOST  PERFECT  £¥EB  DE- 
SIGNED (so  conceded  hy  experts  who 
have  made  comparative  tests).  Made 
for  both  series  and  bridging  worlt, 
cat  of  which  is  herewith  submitted. 


Western  Express  No.  I 

is  a  Series  Telephone. 

Western  Express  No.  2 

is  a  Bridging  Telephone. 


Cut  shows  Western  Express  No.  2  Telephone. 


SPECIAL,    FEATURES. 

Quadripolar  Ringer  Magnets;  our  celebrated 
Western  No.  7  Adjustable  Arm  Transmitter; 
new  type  of  generator;  the  most  efficient  arma- 
ture and  shunt  ever  used;  wide  cut  gears;  plat- 
inum contact  hook  switch;  special  long-distance 
type  induction  coil;  high-grade  batteries;  new 
style  adjustable  bi-polar  receiver,  devoid  of 
exposed  metal  parts;  cabinet  work  of  finest  finish. 

These  are  the  only  telephones  ever 
bnilt  that  can  be  changed  from  bridg- 
ing to  series,  or  vice  versa,  in  a  few 
minntes.  The  desirability  of  accom- 
plishing this  result  will  be  appre- 
ciated by  users  generally. 


J.  E.  Keelvn,  President  and  General  Manager.     D.  A.  Holmes,  Vice-President. 


F.  Stewart,  Secretary.     H.  C.  Dodge.  General  Superintendent. 


Western  Telephone  Construction  Company, 

250  SOUTH  CLINTON  STREET,  CHICAGO,  ILL. 


624  pages,  $3.00. 


150  pages.  $1.00. 


5|ifeTfM(|H 


5L0ANE. 


150  pages,  $1.00. 


I  ELEe-TRielAM 


158  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

BV  T.  O'COWNOH  SL.OKN6. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY, 


Suite  510  Marquette  Building,  CJiicagOr 
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THE  PELTON  WATER  WHEEL  COMPANY 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by 
the  raosl  modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice 
of  hydraulic  engineering  as  relates  to  power  development  in  its  widest  range  of  applica- 
tion, is  at  the  service  of  its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afiord  the  most  reliable  and  efficient  power  for  such  service,  and 
are  running  the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as 
most  foreign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme 
variations  of  load.     Catalogues  furnished  on  application 


Address, 


Pelton  Water  Wheel  Company, 


143  Liberty  St..  New  York  Citj.  U.  S.  A. 


121   Main  St..  San  Frarcisco.  Cal.,  U.  S.  A. 


IQUA  METALLIC  LATH 


>jiyi..^j..Mitt!MiSili«^^ 


Builder?  everj-where  recog^iize  the  advantage  of  usin|^  Metallic 
Lath  in  building.  Underwriters  favor  the  use  of  it  by  giving  a  sul>- 
stantial  reduction  in  insurance  rates,  which  in  itself  will  pay  a  large 
interest  ou  your  investment.     Write  for  Special  Circular. 

THE  CINCINNATI  CORRUGATING  CO. 

Box  533.       PIQUA,  OHIO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

E-speciallv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee : 
The  Largest  Poirer  ever  obtalnett/rom  a  ivbftl  of  the  same,  diameter.    The  highest  speed 
ever  obtained  for  the  same  poicer.      The  highej^t  mean  efficiency  ever  realized  ichen 
runniTtg  from  half  to  full  gate.     We  guarantee  also:  A  rurnier  of  the  greatest  pos- 
sible stratglh.     A  gate  unequaled  in  quickness  and  ease  ofopaiing  and  dosing. 
Tests  show  over  SI  per  cent,  average  efficiency  icUh  half  to  full  icater. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


NEW  CATECHISM 
OF  ELECTRICITY. 


HAWKINS' 


DIXON  S  BELT  DRESSING 

AND    LEATHER    PRESERVATIVE. 

Is  guaranteed  lo  prevent  oiippiDg  and  to  preserve  the  leather. 
It  will  pay  you  to  send  lor  circulars  and  testimonials. 

JOS.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


REG.TRADE MARKS  Jhe  Phosphor  Bronze  SmeltingCo-Qmited, 
2200  Washington  ave.,Philadelphia. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE^^ 
1NG0TS,CASTINGS,W1RE,R0DS,SHEETS,ETC. 

':5JA:n4>/,c-i.E-Lcnf  ^ — DELTA    METAL 

'^^         --        CASTINGS,  STAMPINGS  AND  FORCINGS 


Plan  of  the  Work,  Contents,  Etc. 

Tlie  New  Catechism  of  EIectricit>'  will  be  found  to  be 
surprlsinglj'  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  hook  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
t\'pe  pages;  by  means  of  this  index  a  thousand  items  of 
p'ractical  imponance  are  at  once  available. 

It  is  an  up- to  dale  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  hook  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  eogravine  of  Mr.  Edison; 
Preface  and  Introduction;  Kature  ana  Source  ofKlec- 
tricity  and  Magnetism. 

.  ThQ.Dynamo;  Conductors  and  Xon-Conductors;  SjTn- 
bols,  abbreviations  and  definitions  relating  to  eleetric- 
irj-;  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the"  Dynamo  and  Motor. 

Electric  Lighting;  "SViring;  The  rules  and  require- 
ments of  the  National  Board  of  rnderwriters  in  full; 
Eirctrical  Measurements. 

The  Electric  Kailwav;  Line  Work;  Instruction  and 
Cautions  for  Linemen  a'nd  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
;Motor;  Electro  Plating. 

Tlie  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRtCE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
,^^  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chine are'also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechi-^in  no  le'js  than  2.^  full  page  illustrations  have  been  given  of  the  various  dj-namo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  lUustrations. 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  BIdg.,  CHICAGO. 


ARMINGTON  £  SIMS  COMPANY. 


•OVIDEIMCE, 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


I -ten-ted 


JepHony. 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COXTEXTS :  Introducton.— Fercentaeeof  Patents  Sustained— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.— Drawbaugh  Cases.— Hunnings  Transniitier.— Sutscribers  Calls, 
— Switchboards.- Law  System.— Maun  Svttem.— Multiple  Board.— Express  System.— Eaverot-Hess 
System.— Comparative  Advantages.  MiUtiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switcbboards.—Ccnclusions.— Index. 

Patent  of  A.  G.  Bell.  No.  174,465.  Patent  of  Emlle  Berliner.  No.  233.969.  Patent  of 
Emile  Berliner,  Xo.  463.569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of 
C.  A.  Clieever.  No.  20S.463.  Patent  of  H.  H.  Bldred.  No.  303.714.  Patent  of  Thos.  A. 
Watson.  No.  256.25S.  Patent  of  L.  B.  Firman.  No.  283.334.  Patent  of  M.  G.  Kellogg. 
No.  247.199.  Patent  of  0.  E.  Scribner.  No.  330,058.  Patent  of  C.  E.  Scribner.  No.  300.144 
Trunting  Principle.  Patent  of  Shaw  &  Childs.  No.  319,856.  Mann  S.vstem.  Patent  of 
L.  B.  Firman.  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton.  No.  513.534.  Subscriber's  Automatic  Signal.  Baverot-Hess  System. 
Patent  of  M.  J.  Carney.  No.  25S,SS6.    ApostoioEE  System. 

Handsomely  Bound  in  Cloth.  Sent  Prepaid  on  Receipt  of  Price,  Si. 50. 

Electrician  PnblisUng  Co.,  510  Marquette  Bldg.,  Chicago. 


We  bftve  issued  a  NEW  catalogue 
of  electrical  bookj  containing  100 
paG*9,  listing  every  work  on  electric- 
ity, A  copy  will  be  cheerfuHj  mailed 
on  receipt  of  a  two-cent  Etamp. 

ELECTRICIAN  PCBLISHINGCO.. 
510  llar.iuene  Bldg..  -  Chicago. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-pa^e 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  -  510  Marquette  Bldg.,  Chicago. 
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WESTERN    ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 
■''  1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St.,  Chicago,  III. 


STUDENTS 


Will   find    that   the  W  estern 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.     Subscribe  now. 
I3  00   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marquette  BIdg.,      -.CHICAGO 


THE  LINK-BELT  MACHINERY  CO.. 


Engineers.        Founders,         Machinists, 
CHICAdiO,  U.  S.  A. 
Modern  Power  Transmission  Machinery. 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 

Modern    Methods    of    Handling    Coal    in    Power   Plants   and   Large  Electric 
Stations. 

Desl^^Ds  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  -  -  -  PHILADELPHIA  AND  NEW  YORK. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


Cloth. 


53  Chapters. 


272  pages. 

Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  tor  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

PFsice.  $2.00 

By  mail,  postpaid,  to  any  part  of  the  world 
This  book  while  especially  adapted  for  engineers'  examinations,  is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  steam  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:     "I  think  there  are  few  engi- 

ELECTRICIAN  PUBLISHING  COMPANY,     - 


neers  that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  Ne\i 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 

•     Suite  510  Marquette  Building,  ChicagfO,  Hi. 


MUNICIPAL  OWNERSHIP: 


With  legal  and  editorial  opinions,  tables  and  cost  of  lights  as  furnished  by  private  companies   and   manicipal   plants. 

OY   IVI.  J.   F-RANCISC'O. 
Fourth  edition,  revised.     lOO  pages.     PKICE  50c.    Full  of  valuable  information  for    everyone  interested  in  the  subject. 
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The  Westinghouse  Mactiiae  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


^■;..;..I..;.,;„l,.I..!..i..;..i. 


Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for     + 


*  economic  duty  of  non-condensing  engines- 
%  That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     It 

*  has  been  verified  by  able  experts  many  times  since. 
I  It  stands  to  this  day  UNTOUCHED. 
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SHOPS  AT  PITTSBURG  AND  CHICAGO. 

OF-F-IOES: 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.    Boston,  53  State  St.    Chicago,  171   La 
Salle  St.    Detroit,  Union  Trust  BIdg.    Philadelphia,  M.  R.  Aluckle,  Jr.,  &  Co.,  Drexel  BIdg. 


COIUPOUNP  BNQINE. 
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Why  do 


We  build 

Everything  Electric 

And  our  Products  represent  the 

Standard  of  Quality. 


S.  D.  WARREN  &  CO.'S  PAPER  MILLS    (Cumberland  Mills,  Maine). 

4  Westinghoose  Generators — 800  H.  Pr 

7  Westinghouse  Motors— 475  H.  P. 

8  Westinghoose  Transformers — J  332  H,  P. 

\yestinghouse 
Electric 

New  York,  Atlanta,  Aust'n,  Boston,  Bufialo,  Chicago,  Cincinnati,  Philadelphia,     St.  Louis,  San  Francisco,  Syracuse,  Tacoma,  Denver,  Mountain  Electric  Co, 
For  Canada,  Aheam  &  Soper,  Ottawa,    For  Mexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    "Westinghoosc  Electric  Co.  Ltd.,  32  Victoria  St.,  London. 
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jfSTAnPARP%  4- 
tLECIRICAL*  I 
APPARATUS      I 
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The  only  company  in  the 
world  manufacturing  under 
its  own  roof  every  electrical 
device  necessary 
to  the  equipment 
and   satisfactory 
operation  of 

LIGHT,  , 

POWER, 

RAILWAY  and 

TRANSMISSION 

SYSTEMS. 


:  /MA>PARp^  : 
■    tixaRiui."  : 

APPAIWiS      • 

Direct  Current  Apparatus  for 
vicinity  of  station  and  Multi- 
phase   Generating.      Trans- 
forming and   Converting  Ap^ 
paratus  for  outly° 
ing  districts  and 
suburbs. 

BUILDS  and 

GUARANTEES 

COMPLETE 

CENTRAL 

STATION 

EQUIPMENTS. 
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750  KILOWATT  0.  E.  REVOLVINQ  FIELD  ALTERNATOR. 


GENERAL  ELECTRIC  COflPANY. 


BostoD,  Maes. 
New  York,  N.  Y. 
Syracuse, N .  Y. 


PRINCIPAL   OFFICES,   SCHENECTADY,   N.  Y: 

Pittsburg,  Pa.  Cincinnati,  Ohio.  '  Chicago,  III.  Dallas,  Texas. 

Atlanta,  Ga.  Columbus,  Ohio.  Detroit.  Mich.  Helena,  Mont. 

New  Orleans,  La.  Nashville,  Tenn.  St.  Louis,  Mo.  Minneapolis,  Minn. 

For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept.,  Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 


Buffalo.  N.Y. 
Philadelphia.  Pa 
Baltimore,  Md. 


Denver,  Colo. 

San  FraDcisco,  Cal . 

Portland.  Ore. 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.    CONTEMTS.— CHAPTEKI:  Eleetrieitj";  Positive  and  Negative;  Conductors, 
Tfon-Gooauctors  and  Insulators;  Eleetro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 

Seres.— CHAPTER  II:  DsTiamos;  Magnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
HAPTER  III;  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected} Heatinp;  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction- Series  "W'ound  Dynamos;  SJiunt  AVound  Dynamos;  Excitins  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  Svstem. — 
CHAPTER  A':  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhaustinc;  'resting; 
Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cu^Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Efl!ect  of  Shades  or  Globes;  Shape  of  Carbons  tTnder  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  (.'onmiutators 
and  Brushes;  The  Brush  Commutators; 'Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII;  Current  Regulation; 
Hand  Regulation;  By  Position  of  Bnishes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dvnamo;  Regulator;  Action  of  Regulator. 
CHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  DjTiamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  s  Brush  D>Tianio;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits:  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.-CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation-  Djuamo;  Armature;  Commutator  and  Brushes;  Controlling  Masoet;  Wail  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XA^  Waterhouse  Svstem  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters:  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Anparatus.—CHAPTER  XIX;  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat:  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI;  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
Over  Ping  and  Socket;  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
Same  as  in  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Simnt  Motors;  Of  Series  Motors:  Counter  E.  M.  F.;  Direction  of  Rotarion  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dj-namos:  Principles  of  the 
Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  DifTerent  Types  of  Alterna- 
tors; Regulation;  Leading  Sj'stems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos.  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:    Dyna- 


onomy  ( 

feet  of  induction;  Transformers.- CHAPTER  V:  Transforn.3rs  Continued;' Induction  Coils;  Con- 
verters; Transforming  Up  and  Down;  Design  of  Transforn-VTS ;  The  Static  Charge:  Protection 
Against;  Grovmding  the  Secondary;  Other  Devices;  The  Foil  Protector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers.  Concluded;  Fuses;  Regulation;  Windingof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers:  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit ot  Lines  of  Force;  Experiments  ■with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  AVestinehouso 
Arc  Lamp:  Diagram  of  Circuits  in  Lamp:  Action  of  the  Mechanism;  Flat  Carbons.— CHAPl'ER  X; 
Arc  Lamps,  in  AIiilti[ile:  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XT:  Alcii-^uriuu^  iind  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
DilTt-r  from  thuse  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  lustniments.— CHAPTER  XII:  Pleasuring  Instruments.  Continued;  Hot  AVire  Instru- 
ments; The  Cardew  A'oltmeter;  Details  of  the  Instrument:  Low  Potential  A'oltmeter.— CHAPTER 
XIII:  A'oltmeters;  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XIA"":  Spring  Meters;  Curled 
SiJiing  Meter.— CHAI^ER  XA':  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XA'I:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slatterv  Induction  INIeter;  Description  of  Parts  and  Prin- 
ciples of  Operation:  AViitt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  ParaUel; 
Difficulties  in  Operating:  Alternate  Current  Generators  in  ParaUel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  ^lachines  and  Circuits.— 
CILA,PTER  XAall:  Ohm's  Law;  StrenM-thof  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 
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iron  Roof 

For  5ale. 

V.'idOi  of  building.  155  feet  out  to  out, 
.  divided  into  a  center  span  66  feet  with  a 
wing  oa  eaoh  side  43  feet  a  inches;  total 
Jengtli  of  the  huHdiDg  350  feet.  This 
Iniildiog  Is  de>igned  with  hrick  sides  and 
gable"  walls,  wlih  Iron  roof  trusses  and 
Iron  supporthag  columns:  originally  hviilt 
for  an  iron  foundry,  but  owing  to  the 
failure  of  the  purchaser  is  now  offered 
for  sale  at  a  bargain.  Is  admirably 
adapted  f»>r  a  foundry  for  light  or  heavy 
castings,  machine  shop,  car  barn,  or  for 
any-  other  genenil  manufacturing  pur- 
>ptfsesr.  We  guaraiitee  the  iron  work  as 
good  as  new.  building  never  having  been 
used.    Apply  to 

The  Berlin  Iron  Bridge  Co., 

EAST  BERLIN,  CONN. 
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<^Y>JAMO 
i^ELTINGr. 


-    iSHUUZ  PKrENT3?-k-\ 
WpVEN  LEATHER  UNKBEITINGS 

St.  L,oui8.  Jlo.,  V.  S.-A. 


.  ,IE  RAWHIDE 
^LiiCE  LEATHER. 
jlSHULTZS  PATENT 

IpULLEY  COVER. 
flBELT   DRESSING 


~-^!J  for  (Trcujars  • 


I'.KaNCHE.S:  IC4  Summer  St.,  Boston:  113  Lib 


Helmet  Oil 


tV/ci  Mot  Gum 


DELAWARE  HARD  FIBRE  GO.,|K^ 


WILMINGTON,  DEL. 

SKBTD  FOB  CATALOUrK  AXI)  SAJIPliBS. 

Rods,  Tubes   and    Special    Shapes* 


V//LL  NOT 
fffiCZl 

_-  —     mclt     . 
At/3fli(AT£  £y£/frrMtAd 


LL-U5A 


SEND  FOR  300  PftGEILLUS.CmiOGUE 


C.  H.  SCHIRMER. 


W.  A.  MAQEE. 


R     DYIMAIVIO     \A/0RK:S, 

Also  conlractorsforcompietaelectrtcliBMing  plants  and  telephone  systems.  Estimates  furnished  promptly. 


NEW  AUTOMATIC 


<< 


CUT  IN" 

an...CUT     OUT 

TIME  SWITCH. 

For  Electric  Light  and 
Power  Circuits. 

NOVEL  FEATURES. 

Write  for  BuNetins  and  Prices. 


CLEVELAND  ELECTRIC  CO., 

Cor.  Middle  and  High  Sis., 

CLEVELAND,  O. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes*  in  sheets* 
tulxs,  rods  and  special  shapes.    Catalogues  and  samples  on  appifcatioa« 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


WALKER  COMPANY, 

CLEVELAND,  OHIO. 

The  Sun  Never  Sets  on  Walker  Apparatus. 


mniHan 

MRTRimi?TER6WllKlNS,l 

125  So.  U2nd.  Si.  IlPhila. 

GENERAL 
SUPPLIES 

Igoodsi 

'AITTORT. 


AMERICAN"  SHr 

ARE  THE   BEST.    Ssnil  (or  descriplive  Circular. 
■  Absolutely  Hon-lnfrlngir,g.        , 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  ISS9.         174  S.  Clinton  St.,  Chicago.  Ill, 


Inc.  180S. 


I  Black  Diamond  File  Werks.  $ 

4^    OUB  CKtODS  ARE  OK  SAXB  IK  ETEffF  I.EAI>IK«>  HARD-WAKB    )# 
^  STORE  rS  THE  liSIITEI>  STATES  AXO  CASTADA.  kX 

|G.  &H.  BARNETT  COMPANY,  S 

^  PHILADELPHIA,  PA.  ^ 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION   BETWEEN 
CONDUCTORS. 


We  own  ttie  following  Letters  Patent 
iBEued  by  the  United  States,  which 
broadly  cover  the  constmctioQ  and  l)aslc 
principle  of  our  cables,  viz.; 

No.  546,261 
No.  546,262 
No.  565,053 
No.  565.178 
No.  565.188 
No.  565,317 
No.  565,410 
No.  594,034 
No.  594,247 
No.  594,281 


DIVISIONAL 


MWMwmm^^. 


SVV..vsv«vvso.vS?VS>-iV5i»VSV^>>vv 


lOPPER  CONDUCTOR 
TINNED. 


THE  MONT/lUK  MULT/PH/fSE  C/fBie. 


INSULATION   BETWEEN  CONDUCTORS. 


COPPER  CONDUCTOa 


;OPPER  CONDUCTOR. 
PARTLY  TINNED, 


ADOPTED  BY  THE  GAMEWBLL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}   MONTAUK  MULTIPHASE  CABLE  CO., 


100 


I F9  C»  Xk  ID  \A/^>Bk -V  . 


TELEPHONE.    403      CORTLANDT. 


ie:\a/   yoric. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES 


RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE 

*""H.V.'HixlSNr'    ^'"Jplex  Blectfical  Company. 

1 1 37  Mflnailnnnb  RInrb    rulr.inn  ^^  ^.     .......     H^MM^u 


1137  Monadncck  Blocfc.  CHICAGO. 


7B-8I   Cornhlll.  BOSTON.  MA88. 


=D  F-.  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 


SOO  AJTD  20S  NORTH  TSIRD  STREET, 


FHIIiADEIiPHlA,  PA. 


m'K 


1SS9— Paris  Exposition, 
Medal  for  Bnbber  Insulation. 

1893— "World's  Fair, 
Medal  for  Bnbber  Insulation. 


TRADE  MARIC 


THX:  [STASTDABD  FOB 

BVBBEB  nrSITIiATIOlir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee''°p?o!;r' Wires. 
THE  OKONITE  CO.,  Ltd. 


Wlllard  L.  Candee,  I,,,.....,. 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hoilgins.  Secy. 


jomriy.  okcmhins,  jk.,  ptest. 


(Formerly 
Galiforoia 
Aspbalt  Co.) 


57  East  59th  Street, 
NEW  YORK. 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all. kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

Atlantic  Alcatraz  Asphalt  Co., 

THE  ''AMERICAN"  FUEL 

EOONOIVIIZER!. 

THE  BEST  IN  THE  WORLD. 

BROOMELL, SCHMIDT  ^  CO.,  Ltd. 

MANUFACTURERS, 

Cable  Address.  Y^RIC,     1^/^., 

Broomell,  York.  _  _     ^      ^. 

A  B C  Code.  4tb  Edition.  *-*-   ^-  **- 

SPECIAL  liOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate  direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  look  over  the  groxmdand 
fiuhmit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 

^ESTIIN  EleeMcal  Ingtament  do., 

114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weslos  Standard  Portable  Sirect  Readiif 

Voltmeters,  Millifoltneters,  Voltammeters, 
Ammeters,    Milliammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters,  Portal)ie  Saivanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Serai-Portable  Laboratory  Stand- 
ards are  still  better.  ■ 

Our  Station  Voltmeter*  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 

PartBble  Ralv.uBieter  fl>r        Kentlon  the  Wvtzxii  Elutbiouii  when  vnunc 
Bridse  Work.  for  cstaiogaM. 


WIRES  AND  CABLES./ 

AERIAL,  UNOERCROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  M(r. 

Z03  Broadway,  New  York. 

Western  Otfict.  Marquette  BIdg.,  Chicago.  III. 
M.  DUPEROW, 
Washington.  O.C. 


NEW  ORLEANS  ELEC.  CO., 
New  Orleans.  Ija. 


Steel  Dynamos  and  Motors,  8, 

15,  20.  3.0,  60,  100,  200.  300  and 
aio-Ught  macblnes.  W,  1,2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO  .   .  Troy,  Ohio. 


A     I        UffRHE      COnSULTINQ  ELECTRICAl, 
•  Li    IRCIIHCf     ENaiNEER.-^. 
Estimates,  Plans,  Speciflcatlons, 
ExamiDations,  Keports,  Tests. 
306  Oriel  BnUding,     ST.JLOCIS.MO. 


SraiyUks. 

r. H.  Brady,  New  BrltaIn.,Conn..  U.  S.  A., 

Manufacturer  of  Mast  Arms.Pole  an5 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  ConstructloE 
Vfovli.— Catalogues  and  Prices  fur-. 
nWutd  on  application. 


Insnlating  Paint  #  Varnish. 

VTewere  the  first  chemists  in  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigation  enables  m 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  GHEMiCAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


Queen  &  Co., 

1012  Cheilnut  St.,  PHIUDELPHIA. 

Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X>Ray 
Focus  Tubes,  Induction  CoiU. 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Points  of  Superiority  Over  All 
Oilier  Types. 
In  successful  ose  for  ten   years. 
Standard  high.    Prices  low.    Send 
for  descriptive  circular  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHILADELPHU 


N.  1.  R. 


]%'ationai 

India 

Bnbber  Co's 

RUBBER  COVERED 

\A/ires   and  Oables. 

OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  amCMAKICAIi  COKSTBITCTJON, 

HieSEMT  EIiECTBICAIi  EFFICIEIIICX. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LoUlS,  MO.,  U.  S.  A. 


-3lfOVEliTy„IIK  POHCErAmr- 


NZSTTIT  PERU  FITSXS  PI.UG. 

XBY  IT— YOUXI,  BUY  IT. 

PERU  ELECTRIC  MFC.  CO.,  PERU,  IND. 

~  NEW  AUTOMATIC 

"CUT  IN" 
an...CUT  OUT 

TIME  SWITCH. 

For  Electric  Light  and 
Power  Circuits. 

NOVEL  FEATURES. 

Write  for  Bulletins  aid  Prices. 


CLEVELAND  ELECTRIC  CO., 

Cor.  Middle  and  High  Sts., 

CLEVELAND,  O. 


WESTERN   ELECTRICIAN 


Aiigu=i  13.   -.898 


-trical      IVI 


Kiinory 


nd 


u  ppli^s 


OiiJ-  Type   A  IS  T.  H.    Alternator.    Eftj-Iigbt.    1:0m- 

pound    wound,    self-oillna ?*)O.00 

1— :5ti-light    Sj)    K^  'W.-'  1.^'esUngliouso     Alternator. 

with  excJter  and  instruments 430.00 

l~55'}-lijrht  T.  H..  Type  A  6.  Alternator,  with  ex- 
citer and   Instrutuents 375.00 

]-A  S5  T.  H.  650-llght  Alternator 475.0) 

1— 75t'-light  TVestln^ouse  Alternator,  witli  exciter 

and  instruments    425.00 

1— 1.0!:'0-Iigbt  Westinghonse  Alternator,  with  ex- 
citer   and    instruments 650.00 

1— l.«lO-light  National  Alternator,  with  exciter  and 

instruments    530.0J 

1— LOOWight  Westinghouse  Alternator,  with  ex- 
citer and   instruments 850.00 

1-A  M  T.  H.  1,000-Iight  Alternate.- 675.113 


1— 2.000-Ugbt    Westinghouse    A.rnatar.    with    ex- 
citer and  instruments   

1— 15-light  Sperry  Arc  Dvnamo.  2.">XI  C.  P 

1— 25-llght  Sperrv  Arc  tiynamo,  2.<">i  C.P 

1— 3D-light  T.  H.  Arc  Drnamo,  2.'/-'  C.  P 

1— i5-light  T.  H.  Arc  DrDamo.  l.M'  C.  P.. 

1— DO-light  T.  H.  Arc  Dynamo.  l.SXi  C.  P 

1— 50-llght  Standard  Arc  Dynamo.  2.000  C.  P 

1— SO-lijht  Ball  Arc  Dynamo.  KO  C.  P 

1 — 125-light  Spragne,  UO-volt  Dvnamo  (New) 

1— 150-light  Jennev.  110-Tolt  Dvoiinio  (New) 

1— 150-light  Lloyd.  110-TOlt  Dyhaiu-: 

1— 225-light  Detroit.   UO-volt  DvDarao 

1— SCMHight   United  States.   110-VoU   Dynamo 

1 — iC»0  Wood.  110-volt  Dvnamo.   multipolar 

2— 540-liglit  Edison  Dynamos,  ll'J-volt,  30  K.  W.. 


$900.00 
lOO.O'J 
140.00 
300.00 
300.00 
400.00 
350.00 
200.00 
140.00 
160.00 
125.00 
ISO.OO 
175.00 
275,00 
325.0'J 


The  above  Apparatus   in   Chicago  stock   ready  for  immediate  delivery. 
Machinery  and  Supplies. 


2—1513  K.  W.  Westinghouse  4  Pole.  Xew  500-volt.  .il.iuM 

XEW     T.      H.      BECORDIXG      WATTMETERS.      FOE 
ALTERNATING     CURRENT,     50-TOLX. 

10  Ampere  SS.5!> 

20  Ampere    10. OO 

30  Ampere   liOO 

50  Ampere   14.00 

Also  a  large  quantity  of  Shallenberger  ampere-hotir 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 
Western  Electric,  single  or  double  carbon....  $7.20  each 

Standard    6.00  each 

T.   H..  6.S  ampere  and  9.6  ampere,  single  or 

double    10. OC'  each 

Send  for  complete  List  of  Electrical 


ICAI 


Long  Distance  Telephone 
74-4-  EXPRESS. 


IXCHAIMGE, 

166=174  So.  Clinton  Street,  CHICAGO. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


INSULATION  BETWEEN 
\  CONDUCTORS. 


We  own  the  lollowine  Letters  Patent 
Issued  by  the  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  Tiz.: 

No.  546,261 
No,  546,262 
No.  5*5.053 
No.  565,178 
No.  565.1S8 
No.  565,317 
No.  565,410 
No.  594.034 
No.  594,247 
No.  594,381 


OPPEH  CONDUCTOR 
TINNED. 


m£  MONT/lUK  MULT/PH/ISE  C/IBL£ 


ADOPTED  BY  THE  GAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONDUCTOa 


OPPER  CONDUCTOR. 
PARTLY  TINNED. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


[   MONTAUK  MULTIPHASE  CABLE  CO., 


too 


i^^A.^yf^A.'^. 


TELEPHONE.    403      CORTLANOT. 


IMCr,\A/     VOF9l>C. 
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CROCKER=WHEELER  ELECTRIC  CO., 


Power  Generators. 


39  CORTLANDT  ST.,  NEW  YORK, 

AND  AMPERE,  NEW  JERSEY. 

XEW  yOEK:  BLACKALL  &  BALDWIN. 

39  Cortlandt  St. 
PHILADELPHIA:  CEOCKEE-WHEELEE  EL.  CO.. 

14  South  Broad  St. 
BOSTON:  BIBBEE-WHITE  COMPAXr. 

49  Federal  St. 
BUFFALO:  J.  L.  .U:.BEEGEE  &  CO.. 

G95  Ellicott  Square. 
CLETELAXD:  CLEVEL.VXD  EL.  \-  MFG.  CO.. 

40  Sheriff  St. 
TCTLEDO.  OHIO:  F.  BISSELL  &  CO.. 

116  St.  Clair  St. 
COLUMBUS.  OHIO:  .1.  A.  EliXEE  &  CO.. 

C9  E.  Gav  St. 
CHICAGO:  CEOCKEE-WHEELEE  EL.  CO.. 

1514  Old   Colonr  Bldg. 
ST.  LOUIS:  LACLEDE  POWEE  CO.. 

421  Olive  St. 
SAX  FEAXCISCO:  ABXEE  DOBLE  CO., 

Fremont  and  Howard  St?. 
MILWAUKEE:  EOHX  &  MEYEP.. 

448  E.  Water  St. 
CHAELOTTE,  X.  C:  EL.  EXG.  «:  SUPPLY  CO  . 

Hunt  Bldg. 
XEW  OELEAXS:  XEW  ORLEAXS  ELECTEIC  CO  , 

72S  GraTier  St. 
BALTIMOEE,  MD.:  MeCAY  EXGIXEEEIXG  CO.. 

106  E.  German  SL 
MIXXEAPOLIS:  W.  I.  GEAY*  &  CO., 

Sj-kes  Block,  Xo.  S02. 
GEAXD   EAPIDS.    MICH.;    GEAXD   EAPIDS    ELEC- 
TEIC COMPAXY. 
BEIDGEPOET.  COXX.:  CEOCKEE  ELEC.  CO., 

50  Middle  St. 
DETEOIT.  MICH.:  AM.  ELEC.  CO.. 

254  Eandolph  St. 
Y'OKOn.\MA.  JAPAX:  BAGXAl-L  &  HILLES. 
PAEIS.  FEAXCE:  J.VCQIES  ULLMAXX. 

II)  Boulevard  St.  Denis. 
LOXDOX.  EXGLAXD:  GEX.  ELEC.  CO..  LTD.. 

Tl  Queen  Victoria  St.,  E.  C. 


u 
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August  13,  1898 


WESTERN   ELECTRICIAN 


House  Goods. 

There's  no  chance  for  an  argument. 
We  have  without  question  the  largest  and  best 
assorted   stock   of   Electrical    House  Goods   in   the 


West. 


OUR  STOCK  IS  LARGE 


OUR  PRICES  ARE  RIGHT 


...and... 
WE  SHIP  QUICK. 


SPECIAL  PRICES  OX  16-IlVCH  BRACKET  FAN  MOTORS. 


CENTRAL  ELECTRIC  COMPANY, 


GEO.  A.  McKINLOCK,  President. 

CHARLES  E.  BROWN,   Secretary. 

S.  R.  FRAZIER,  Treasurer. 

:tC(»«c«8:tce:8»»»33:e:e»:K6C833»33»:fi 


264-266=268=270  Fifth  Avenue, 

CHICAGO. 


HEAO£RS  OF  THIS  JOURNALjN  NE£Q 


PJ^ICES  B£FOH£  OROtpC  ELSIWHERE. 
20YEARSlNTHEBUSIN£Si. 

CHICAGO  E,L£CTHtf  6  STEREOTYPE  CO. 

m  \ii  PLTMOUTH  PLACE  CHICAGO  ILL. 


i^Sfc^K^^E^g£<5^^^S^ag!:^s^^S:<afc^sR<':^C:^ 


FOR 


PERFECT 
INSUUTION. 

The  Standard  Paint  Co., 

NEIf  TORK.       CHICAeO. 

HAMBURG.         L.OKDOX. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.     vl 
American  Battery  Uo  —    xxU 

American  El-  Heater  Co.    

Amer.  El.  Meterco Iv 

Amer.  El:  Tel.  Co xvi 

American  Elec.  WorkB xiil 

Ames  IroH  Works xi 

Armlngton  &  Sims  Co..     svill 
Atlantic  Alcatraz  Aaph.  Co.     l 

Baln.Foree xii 

BakerA  Co sii 

Ball  Engine  Co xii 

BarnettCo.,  G.  A  H xxii 

Seattle  Zinc  Works  Co.       xiv 
Berlin  Iron  Bridge  Co..     xxil 

Berthold  &  Jennings xv 

Besly  &  Co.,Cha8.  H....     xxU 
Boiler  Expurgator  Co . . .    vili 

Borden  &  Selleck  Co xix 

Bossert  Elec.  Const.  Co..    

Brady,  T.  H i 

Brliey,  W.  R 1 

Broomell,  Schmidt  &  Co. .        1 

Broughton,  H.  P xii 

Buckeye  Electric  Co 

Bullock  Elec.  Mf e.  Co . . .     

Bnrnley  Batt.  &  Mfg.  Co.         i 

Cabinet  Mfg.  Co...' xv 

Central  Electric  Co ill 

Chicago  Armature  Co....   

C.  B.  &  Q.  K.  R xiv 


Chicago  Edison  Co.  ...  Iv.xiv 
Chicago  El.  A  Stereo. Co..  ill 
Chicago  Ins.  Wire  Co...       xil 

C.  M.  A  St.  P.  R.  R XV 

Cinn.  Corrugating  Co  ...xviii 
Cleveland  Electric  Co....        i 

Commercial  El.  S.  Co v 

Commutatc  r  Co. .  The . . .  xiv 
Crocker-Wheeler  El.  Co..     11 

Cutler-Hammer  Mfg.  Co.    

Cutter  El.  A  Mfg.  Co I 

Dayton  Globe  Ir.  Wks.  Co  xviii 
Dearborn  Drug  A  Ch.  Co.  Ix 
DelawareHard  Fibre  Co.  xxii 
Detroit  A  Clev.  Nav.  Co.     vili 

Diamond  Elec.  Co 

DiehlMfg.  Co 

Dixon  Cmclble  Co.,  Jos.    xvill 

Eastern  Elec.  Cable  Co . .     xiU 

Edison  Mfg.  Co vi 

El.  Eng.Inst.  Corr.  Inst. .     xlii 

Electrical  ExchaT}ge li 

Elec.  Appliance  Co xii 

Electric  Ry.  Equip.  Co.        xv 

Electric  Storage  Batt.  Co .    

Electrician  Pub.  Co x 

Emerson  El.  Mfg.  Co i 

Empire  China  Works ....  xxil 
Ericsson  Telephone  Co..   xvli 

Farr  Tl.  &  Cons.  Sup  Co.  xvii 


"For  Sale"  Advs xiv 

Fort  Wayne  El.  Corp xll 

Fuel  Economizer  Co 

Garlock  Packing  Co 

General  Electric  Co....       xxi 

Gen'l  Inc.  Arc  Light  Co..  

Gordon-Burnham  Battery 
Co xxii 

Harvard  University xiv 

Hill,  W.  S.  Electric  Co . . .   

Hobart  Elec.  Mfg.  Co....  1 

Hodge,  Walsh  ALoring.  xiv 

Holmes  Fibre- Graph. Co.  xxii 

Holtzer-Cabot  Elec.  Co.      

Huebel  A  Manger xll 


Illinois  Electric  Co 

Intemat'l  Cor.  Schools.       xv 

Kartavert  Mfg.  Co xxll 

Keystone  Elec.  Inst.  Co.  iv 

Keystone  Tel,  Co xvii 

Klein  A  Son,  Mathlas.. .  xvili 
KokomoTel.AEl.MfgCo.  xvli 
Kusel,  D.  A.,  Tel.  A  El. 

Mfg.  Co xvli 

Leclanche  Battery  Co ... ,      xv 

Leffel  A  Co.,   James xviii 

Lemon,  L.  E xll 

Leonard,  Ward  El. Co...      xll 


Llndsley  Bros xv 

LinkBeltM&chinery  Co.     xlx 

Lockie  &  Viall xiv 

Lombard  WaterWh.  G.  Co. 

L.  P.  A  D.  Transmitter  Co 

Lynn  Inc.  Lamp  Co vii 

Main  Belting  Co Till 

MansfleldTem.Cop.Co. ..  ixil 

Mass.  Chemical  Co 1 

McLennan  A  Co.,  K....  xii 

McRae.  A.  L 1 

Mica  Insulator  Co xll 

Michigan  Pipe  Co 

MIscellaneouB  Advs xiv 

Monon  R.  R vlil 

Montauk  Multlp.  Cb  Co.  ii 

Moore.  Alfred  P i 

MunseU  A  Co  ,  Eugene  .  xl) 
Munson,  Charles,  Belt   Co.     i 

National  Carbon  Co vll 

National  India  Rubber  Co.  i 
New  York  Ins.  Wire  Co —  xxii 
Northwest  Engin'r'g  Co.  xviii 

Ohio  El.  Spec.  Mfg.  Co.       xili 

Okonlte  Co.,  The l 

Otto  Gas  Engine  Wka...    viil 

Palate  Co.,  H.  T xii 

Partrick.  Carter  A  Wllklns  xxll 


Peerless  Rubber  Mfg.  Co.     xll 
Pelton  Water  Wheel  Co.  xv.il 

Peru  Elec.  Mfg.  Co 1 

Phillips  Ina'd.  Wire  Co..     xlii 
Phosphor-Bronze  S.  Co.    xviii 

Pope  Mfg.  Co viil 

Proctor-Raymond  M.Co.      xiv 


Queen  A  Co.. 


Rawson  Electric  Co xvii 

Reisinger,  Hugo vll 

Roebling's  Sons  Co.,  J.  A.  xiil 
Rosenberg.  Co.,  A 

St.  Louis  Elec.  Supply  Co.    xii 
Samson  Cordage  Wks ....      xii 

Sargent  A  Lundy xlii 

Sawyer-Man  Electric  Co. 

Shadowless  Rad.  Mfg.Co.       iv 
Shanghai  Municp.  Council   xl 

Shultz  Belting  Co xxii 

Simplex  Electrical  Co.,  The,    1 

Sintz  Gas  EngineCo xiv 

Skinner  EngineCo xi 

Standard  Paint  Co ill 

Standard  Tel.  AEl.Co....  xvli 

StandardUnderg.CableCo.  

Stanley  Electric  Mfg.  Co.    

Star  Dynamo  Works xll 

Stephenson  Co.,  John...   xxii 
Sterling  Electric  Co xvli 


Stllwell-Bierce  A  Smith- 
ValleCo xiv,  xv 

StowMfg-  Co 

Stromberg- Carlson  TeL 
Mfg.  Co xvli 

Swarts  Metal  Refln'g  Co.     xiv 

Torrey  Cedar  Co sv 

United  Elec.  Imp.  Co 

Valentine-Clark  Co xv 

Varley  Duplex-Mag.  Co..     xlil 

Viaduct  Mfg.  Co xvill 

Victor  Telephone  Mfg.Co.  xvl 
Vulcanized  Fibre  Co....     xxll 

Wagner  El.  Mfg.  Co 

Walker  Company ix 

Warner  Co. ,  Wm.  F 

Warren  Elec.  Mfg.  Co..      xlii 

Warren-Medbery  Co vlil 

Washburn  AMoenM.Co.  xiil 
Western  Electric  Co....       vli 

Western  TeL  Cons  Co xvl 

Westlnghouse,  Church, 

Kerr  &  Co xlx 

WestlnghouseELAM.Co.  xx 
Weston  Electrical  Inst.  Co.  1 
Wllhelm  Tel.  Mfg.  Co.,,      xvi 

Williams  Electrio  Co xvll 

Wisconsin  Central  R.  R..  xv 
Wray,  The  John  C.  Co,       xlii 
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IN/liJ-TM  &  CO.,  VIENNA,  AU 


We  having  received  a  very  large  sliipment  of 


JTnst  before  the  new  tariif  went  into  effect,  are  prepared  to  make  very  low  prices 
on  the  following  sizes:    5-8  in.  by  lO  in.  and  13  in.  and  19-33  in.  by  9  1-3  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


The  American 
Electric  Meter  Co., 

9th  St.  and  Montgomery  Ave.,  Philadelphia,  Pa. 

Is  now  prepared  to  take  orders  for  immediate  delivery  of 
all  sizes  of  3-Wire  Constant  Potential  Registering  Meters. 

This  meter  is  calibrated  ready  for  instant  use. 
This  meter  requires  no  knowledge  of  electricity  to  erect. 
This  meter  shows  the  load  passing  every  instant. 
This  meter  is  hermetically  sealed. 

This  meter  measures  correctly  with  uneven  loads. 
This  meter  is  magnetically  shielded  and  has  no  permanent  magnetism. 
This  meter  can  be  calibrated  with  a  watch  in  six  minutes. 
This  meter  requires  no  lubrication. 
This  meter  is  direct  reading,  having  no  multiplier  or  dials. 
This  meter  will  operate  for  years  without  opening. 
This  meter  has  no  springs,  jewels,  frictional  errors  or  lag. 
This  meter  once  right  is  always  right. 

Arc  Light  Radiators 


BRILLIANT  AND  ECONOMICAL 

Absolutely  free  from  side  shadows,  or  those  cast  by 
flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal   and  art;  practically 
indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:    Chicago  General  Fixture  Co., 
169  Adams  Street,  Chicago,  III. 


Shadowless  RadiaforMfg,  Co., 

FARIBAULT,   tii\,NU. 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "K"  Instrument. 
We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 
Ninth  Street  and  srontsomery  Avenue,  Philadelpbia. 

New  Ifork,  15  Cortlandt  Street. 

Gblcaeo,  414  Ashland  Bloch. 


A  VALUABLE  NEW  WORK. 


ELECTRICIANS'    HANDY=BOOK 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A.  M.,  Teacher  of  Electricity,  Brown  University* 

Providence,  R.  I. 

CompUed  by  B.  T.  BUBIBB,  2d. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  Sylvanus  P.  Thompson,  Kapp,  Allsop,  Munroe  and  Jamleson, 

Watson.  Bottone,  Bonney,  Watt,   Poole,  Trevert,  Hasklns, 

norrow  and  Reld,  and  others. 

This  book  gives  a  large  number  of  receipts  for  making  Battery  Fluids,  Battery  Pastes,  Insulating 
Materials  and  Varnislies,  Electro-Plating  Solutions,  etc.  Tells  how  to  make  Electric  Batteries, 
Bells,  Telephone.  Motors,  Dynamos,  Induction  Colls,  Influence  and  Static  Machines,  etc.  Gives 
formuii*  for  winding  Dynamos,  Motors,  Armatures,  Field  Magnets,  Transformers.  Contains  m^ny 
Rules,  Tables,  Data,  etc.  In  fact  it  is  almost  a  complete  cyclopedia  of  Klectrlclty.  It  Is  neatly 
bound  and  of  a  convenient  size  to  be  carried  In  the  pocket  for  handy  reference. 


PART 


History. 

Theory. 

Measurements.    (Electric  and  Magnetic.) 

Electric  Batteries. 

Electro-Chemistry  and  Metallurgy. 

The  Telegraph  and  Telephone. 

Dynamos  and  Motors. 

Management  of  Dynamos  and  Motors. 


PART 

9.  Electric  Llgtitlng. 

10.  Transformers. 

11.  Wiring  for  Electric  Power. 

12.  "Wiring  for  Belt  Fitting  and  Gas  Lighting 

13.  Electric  Railways. 

14.  Miscellaneous. 

15.  Useful  Tables. 
Logarithms. 


Contains  over  four  hundred  and  fifty  pages  and  many  illustrations. 

PRICE,   CLOTH,    ONLY  $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,     MO  Marpette  Bide,     CHICAGO. 


JS.  OOOD    BOOK  1 1 


ELECTRIC  TRANSMISSION  HAND-BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which 
45,000  copies  have  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  $1.00. 


Electrician  Publishing  Company,  510  Marquette  Building,  Chicago. 
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AD.  STUDIO 
COMMERCIAL 
ELECTRICAL 
SUPPLY  CO., 
ST.  LOUIS. 
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THE  BEST      BAIT" 
FOR    BIG   "bites." 


."^ 


FISHING 


'^ 


For  your  business  continues  to  be  foremost  in 
our  minds.  We  are  able  to  quote  particularly  attractive  prices  this 
month  on  general  electrical  supplies.  Let  us  figure  with  you  on 
your  next  order — we  can  save  you  money.  We  can  fit  you  out  to 
your  entire  satisfaction  for  that  construction  job  you  have  on  hand. 
No  matter  what  you  need  in  the  electrical  line,  we  have  it. 
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The  Akron  Electrical  Mfg.  Co., 


>^Kf90N,    ^»-ll^. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

AH  of  the  highest  effi- 
ciency, most  modern  con- 
struction  and  most  grace-  '~-      -VL-  r    £.^     -^ 

ful  design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR    GUARANTEE. 


CLASSIFIED  INDEX  OF   ADVERTISEMENTS. 


A  mum  pia tOFB. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partricb.  Carter  A  Wilklns. 
Proctcr-Eaymond  Mfg.  Co." 
Western  Electric  Co. 

Are  itamps. 

Central  Electnc  Co. 
DleblMfg  Co. 
Elecirii?al  Eschange. 
Ft-  Wayne  Elec-  Corporation. 
General  Electric  Co. 
Gen'l  Inc  Arc  Light  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlnghouse  EL  *  Mlg.  Co. 

Are  liifflit  Cord. 

Samson  Cordage  Wts. 

Batteries  and  Jars. 

Eurolev  Batt.  &  Mfg.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Ca 
Edis-^n  Mtg.  Co. 
Electric  Appliance  Co. 
Gordon-Burnh.am  Battery  Co 
Illinois  Electric  Co. 
Leclanche  Battery  Co.,  The 
National  Carbon  Co. 
Partrick.  Carter  A  Wilklns. 
Peru  Elec.  Mfij.  Co. 
Western  Electric  Co. 

Bells. 

Central  Electric  Co. 
Commercial  El.  Supply  Co- 
Electric  Appliance  Co. 
Huebel  A  Manger. 
Illinois  Electric  Co. 
Partrick.  Carter  A  Wllkins. 
Proctor- Raymono  Mfg.  Co. 
Western  Electric  Co. 

Bel  tins. 

Link  Belt  Machinerv  Co. 
L.  P  &  D.  Transmitter  Co. 
Main  Belting  Co- 
Munson.  Cbas.  Belling  Co. 
Peerless  Ruboer  Mfg.  Co. 
Shultx  Belting  Co. 

Bailers. 

Ames  Iron  Works. 
Armington  i  Sims  Co. 
Westlnghouse,  Church.  Kerr 
Si  Co. 
Beobs,  Eleetrlcal. 
Klectrloian  FuhUHhlng  Co. 

BridfEes.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 

Bmsbes. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Holmes  Fibre-Graphite  Co. 
Ohio  Elec.  Specialty  Mfg.  Co- 

BnildiDffS  and  Roofing. 

Berlin  Iron  Bridge  Co. 

Barsiar  Alarms. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Sleotrlc  AppUanoB  Ca 
Huebel  &  Manger. 
Partrick,  Carter  &  Wllkins. 

Cables  {See  Insulaied  Wlrea.) 
rabies.  Electric  {See  Insu- 
lated     Wlrea),     Copper, 
Sbeet  and  Bar. 

American  Elec.  Works. 
Briiey.  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Eastern  Electric  Cable  Co. 
General  Electric  Co, 
Illinois  Electric  Co. 
Moore.  Alfred  F. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C  Co. 
Washburn  b  Moen  Mfg.  Co. 

Carbons.PolntB  A  Plates. 

Central  Electric  Co. 
Chicago  Edljon  Co. 
Commercial  EL  Supply  Co. 
Electnc  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Huga 

Compound. 

BoUer  Eipurgator  Co. 
Dearborn  Drug4Chem.Wts 
nilnola  Electric  Co. 
Mass.  Chemical  Co. 
McLennan  &  Co.,  K- 


Ohio  Elec  Specialty  Mfg.Co. 

Standard  Paint  Co. 
Western  Electric  Co. 

Commntator  Segments. 

Commutator  Co  ,  Tne. 

Conduit  and  Conduits. 

Central  Electnc  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Michigan  Pipe  Co. 

ConstmctloB  A  Repairs. 

Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg,  Co. 
Chicago  Edison  Co. 
Pt.  Wayne  Elec.  Corporation. 
Hodge.  Walsh  &  Lorln?. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
Light  Plants. 

Akron  Elec.  Mfg-  Co. 
Bain.  Fore©. 
Broughton.  H.  P. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Star  Dynamo  Works, 
rmtea  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfe.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec  &  Mfg  Co. 

CouTcyors. 

Borden  &  Selleck  Co. 
Link-Belt  Machinery  Co. 

Copper. 

Beattie  Zinc  Works  Co. 
Besly&Co..  Chas.  H. 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

American  Electrical  Works. 
Besly  b  Co..  Chas  H. 
Briiey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
OkonlteCo..The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons.  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Cordage. 

Samson  Cordage  Wka. 

Correspondence  tichoois. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 

Cross-Amis,    Pins    and 
Brackets. 

Brady,  T.  H. 
Central  Electric  Co. 
Central  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Electric  Rv.  Equipment  Co. 
Farr  Te:.  i  Cons.  San.  Co. 
Michigan  pipe  Co. 

Cut-Onts  and  Sfvltehes. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  EdiBon  Co. 
Cleveland  Electric  Co. 
Commercial  £1.  Supply  Co. 
Cutter  EL  fit  Mfg.  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Elec.  Co. 
HIIL  W.  S.  Hlectrtc  Co. 
Illinois  Electric  Co. 
Leonard.  H.  Ward  Elec.  Co. 
Paiste  Co..  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wagner  Eleo.  Mfg.  Co. 
Western  Electric  Co. 
Westlaghouse  EL  ft  Mfg.Ca 
Bynames. 
Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 


Commercial  EL  Supply  Co. 
Crocker- Wheeler  Elec.  Co. 
Diehl  Mfg.  Co. 

Ft  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
Star  Dynamo  Works. 
United  Elec  Imp.  Co. 
Wagner  Elec  Mfg.  Co. 
Walker  Company. 
Warner  Co  .  Wm.  F. 
Warrpu  Elec  Mfg.  Co. 
Warren-Medbery  Co. 
Western  Electric  Co. 
Westlnghouse  EL  Si  Mfg.  Co. 

Economizers.  FneL 

Broomell.  Schmidt  &  Co. 
Fuel  Economizer  Co- 

Elec.  Heat'g  Appliances. 

American  Eiec.  Heater  Co. 

Electric  Meters. 

American  EL  Meter  Co. 

Electric  JSailmrays. 

General  Electric  Co. 
Walker  Companv. 
Westlnghouse  EL  ft  Mfg.  Co. 

Electrical  and  nechanl- 
eal  Engineers. 

Bain.  Foree. 
Broughton.  H.  P. 
Lemon,  L    E. 
McRae,  A.  L. 
Sargent  &  Lundy. 
Wray  Co.,  John  U. 

Eleetrieal  Instruments. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  EL  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Keystone  EL  Instrument  Co. 
Leonard.  Ward.  Elec.  Co. 
Paiste  Co..  H.  T. 
Queen  &.  Co. 
Western  Electric  Co. 
Weston  Electrical  Inst  Co. 

Eleetrieal  Specialties. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  EL  Supply  Co. 
Ohio  Elec  Specialty  Mfg.Co. 

Electro-Magnets. 

Varley  Duplex-Magnet  Co. 

Electro- Plating  9Iacii*y. 

Besly  &  Co..  Chas.  H. 
General  Electric  Ca 
Hobart  Elec  Mfg.  Co. 

Engines,  Gas. 

Otto  Gas  Engine  Wkg. 
Wray  Co.,  John  C.   Co. 

Eugines,  Steam^ 

Ames  Iron  Works. 
Armington  ft  Sims  Co. 
Ball  Engine  Co. 
Skinner  Engine  Co. 
Westinghouse.  Church,  Kerr 

A  Co. 
Wray  Co..  John  C. 

Fan  Outfits. 

Central  Electrtc  Co. 
Commercial  EL  Supply  Co. 
Diehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Co. 
Blinois  Electric  Co. 
Rosenberg.  Po..  A- 
St   Louis  El.  Supply  Co. 
Wagner  Electric  Mfg.  Co. 
Walkpr  Company. 
Western  Electric  Co. 
Westlnghouse  EL  <t  Mfg.  Co- 

Fibre, 

Delaware  Hard  Fibre  Co. 
Kanavert  Mfe.  Co. 
Yulcanired  Fibre  Co. 

FUea. 

BameKCo.,G.  i  H. 

Fixtures,  EL  A  Comb*u. 

Central  Electric  Co. 
Commercial  EL  Supply  Co- 
Flexible  Shafts. 
Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Ca 

Gaskets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Cras  Lighting,  Electric 

Central  Electric  Co. 
Panrlck,  Carter  &  Wllkins. 

Western  Electric  Co. 

Gears. 

Besly  &  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

General  Elec.  Supplies. 

Central  Electric  Co. 
Chicago  Edison  Ca 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W-  S    Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  &  Wllkins. 
Peru  Elec.  Mfg.  Co. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 

Globes  and  ^ectrleal 
Glass^rare. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 

CtOT^ors,  Water  WTieel. 

LombardWaterWbeelGv.Co. 

Graphite  Specialties. 

Besly  &  Co.,  Cbas.  H. 
Dixon  Crucible  Co.,  Job. 
Holmes  Fibre-Graphite  Co. 

Insulators   and  Insulat- 
ing Materials. 

Atlantic  Alcatraz  Asph.  Co. 
Brliey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  EL  Mfg.  Co. 
Empire  China  Works. 
Hill,  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Munseli  ^t  Co..  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OtoniteCo..  The. 
Paiste  Co.,  H.  T. 
Peru  Elec  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co- 
St-andard  Paint  Co. 
Standard  Underground  C-  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      W^lres      and 
Cables— Magnet  Wires. 

American  Electrical  Works. 
Briiey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Montauk  Multlph.  Cable  Co. 
Moore.  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  CO- 
Okonlte  Co- ,  The. 
Phillips  Insulated  Wire  Co. 
Roeblins's  Sons  Co..  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  ft  Moen  MIg.  Co. 

Junction  Boxes. 

Boasert  Elec.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

Lamps,  Incandescent. 

Buckeye  Electric  Ca 
Central  Electric  Co. 
Chicago  Edlfion  Ca 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
Illinois  Electric  Co. 
Lynn  Incandescent  Lp.  Co. 
Sawyer- Man  Elec  Co. 
United  Eleo.  Imp.  Co. 


Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co- 

Lightnlng  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Magnet  Wire. 

(See  Insulated  Wires.) 

Mechanical  Machinery. 

Besly  A  Co..  Chas.  H. 
Link-Belt  Machinerv  Co. 
Stilwell-Bierce  Smith- Valle. 
Westinghouse,  Church.  Kerr 
&  Co. 
Mica. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munseli  <t  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinerv  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Motors. 

Akron  Elec.  Mfg.  Co. 
American  Engine  Co. 
Bullock  Elec.  Mfg.Co. 
Commercial  El.  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Hobart  Elec  Mfp.  Co. 
Illinois  Elecirlc  Co. 
Sargent  &  Lundy. 
Stanley  Elec  Mfg.  Co. 
United  Elec  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 
Wray  Co.,  John  C. 

Pachlng. 

Besly  &  Co.  Chas.  H. 
Garlock  Packing  Co. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Mass.  Chemical  Co. 
Standard  Paint  Co. 

Phosphor  Bronze. 

Besly  ft  Co..  Chas.  H. 
Phosphor  Bronze  Sm.  Co.  Ltd. 

Platinum. 

Baker  &  Co. 

Poles. 

Berthold  &  Jennings. 
Central  Mfg  Co. 
Electric  Ry.  Equipment  Co. 
Llndsley  Bros. 
Michigan  Pine  Company. 
Torrey  nedar  Co. 
Valentine-Clark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec  Mfg.  Co. 

Refiners. 

Swarts  Metal  Refining  Co. 

Re- Winding— Repairs. 

Chicago  Armature  Co. 
Chicago  Edison  Co. 
Electrical  Exchange. 
Hodge.  Walsh  A  Lorlng. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Ca 
Leonard.  Ward.  Electric  Co. 
Ohio  Elec. Specialty  Mfg.  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Roofing. 

Cincinnati  Cortngating  Co. 

Second-Hand  Macfain'^. 

Electrical  Exchange. 
Hodge.  Walsh  &  Loring. 

Speaking  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
PartricK,  Cai-ter  &  Wllkins. 
Western  Electric  Co. 


Speed  Indicators. 

Besly  *fe  Co.,  Chas.  H. 

Keystone  EL  Instrument  Co, 

Queen  ft  Co. 

Weston  Electrical  Inst  Co. 
Steel  Roxes. 

Bossert  Elec.  Const.  Co. 
Storage  Ratterles. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  VialL 

Street  Cars. 

Stephenson  Co..  John. 

Tapes,  Insulating. 

American  Electrical  Worts. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
niinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonlte  Co..  The. 
Simplex  Electrical  Co. 
Washburn  &  Moen  Mfg.  Co. 
WestemElectric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  EL  Telephone  Co 
Cabinet  Mfg.  Co. 
Commercial  EL  Supply  Co 
Ericsson  TelephcreCo. 
Farr  Tel.  A  Cons.  Sup.  Co. 
Holtzer-Caboi  Electric  Co. 
Keystone  Tel.  Co. 
Kokomo  Tel.  A  El  Mfg.  Co. 
Kusel.  D.  4    Tel.  AEl  Mfg.Co 
Northwest  Engineering  Co 
Rawson  Electric  Co. 
St.  Louis  El.  Supply  Co. 
Standard  TeL  &  EL*Co. 
Star  Dynamo  Worbs. 
Sterling  Electric  Co 
Stromberg-Carlson  Tl.M.Co. 
Viaduct  Mfg.  Co. 
Victor  Telephone  Mfg.  Co. 
Western  Electric  Co. 
Western  TeL  Cons.  Co. 
Wilhelm  Tel.  Mfg.  Co. 
Williams  Electric  Co. 
Tools. 
Klein  A  Son,  Mathias. 

Transformers. 

Central  Electric  Co. 
Commercial  EL  Supply  Ca 
Diamond  Elec.  Co. 
Fi.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 
Westinghouse  EL  &  Mfg.  Co 

Trolley  Cord. 

Samson  Cordage  Wks. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Ca 

TurblneAlVaterTTheels. 

Dayton  Globe  Iron  Works  Co 
Leffel  ft  Co.,  Jaa. 
Pelton  Wat«r  Wheel  Co. 
StUwell-BUree  Smith- Vaile 

ITniTersities. 

Harvard  University. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  ft  CcChaa.H. 
Brixey.  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Ca 
Electric  AnoUance  Co- 
Illincis  Electric  Co. 
Oxonlte  Co.,  Tht. 
PhlUIps  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J- A: 
Standard UndergroundC.  Co 
Washburn  4  Moen  Mfg.  Co. 
Western  Electric  Co. 

IVood-work.  EleetrleaL 

Cabinet  Mfg.  Co- 

XRay  Outfits. 

Central  Electric  Co. 
Commercial  EL  Supply  Co 
Qnftsn  ft  Ca 

Zincs. 

Beattie  Zinc  Works  Co. 


F'or  .AlfDhabo-tical    IrtcJex.   ef  iCkcJvGr-tisenriera-fcs   See    ^as^    'H- 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


s^iiit 


^'^1^ 


FOR  ENCLOSED  LOKG-BURNING    ARC  LAMP^. 


f  OR 
DIRECT 

CURRENT   ,^- 


UNEQUALLEO  IN  QUALIT 
AND    EFFIClElsK^ 


^STEADY 
ALLIANT,  LIGHT. 


HUGO  REISINGER 11  BROADWAY  NEW  YORK. 


Notice 


—The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


COLUMBIA  Carbons 


As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


JkrA-PfUFJ^LCTUICEitJ    :B'i'- 


T  WE^^^S^TTt  CDfi^ri^ri^^ 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


IbVINIM,  ivia^«. 


TRANSFORMERS 

of  to=day  have  reached  a  degree 
of  perfection  which  makes  it 
possible  to  give  the  most  ec0no(n= 
ical  results  in  operation. 

We  sell  the 

LAKON 

TRANSFORHER. 

WE  CAN  SUPPLY  EVERY  DETAIL 
USED  IN  LINE  CONSTRUCTION,  WIRE, 
TAPE,  INSULATORS,  BUSHINGS,  CUT- 
OUTS, SWITCHES,  SOCKETS,  FIX- 
TURES, CROSS-ARMS,  PINS,  LAG 
SCREWS,  LIGHTNING  ARRESTERS, 
STATION  INSTRUriENTS,  ETC. 
WE  ARE  BOTH  DEALERS  AND  MANUFACTURERS 

Electrical  Apparatus 

and 

Supplies. 


WESTERN  ELECTRIC 
COMPANY, 


CHlCAaC 


NEW  YORK. 
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SANDY  HILL,  N.  Y.,  U.  S.  A. 


MANUFACTURERS   OF 


INDUCTOR  ALTERNATORS. 


OFFICES: 

New  York— 39  Cortlandt  St. 
Providence,  E.  I.— BanieaD  Bldg. 
Washington,  D-  C— (50  KeiloKS  Bldg. 
Cliarleston,S.C.— 47  Broad  St. 
New  Orleans,  La.— 22s  Hennen  Bldg. 
Dallas.  Texas— 158  Main  St. 
Houston,  Texas. 
Chicago.  111.— 1000  Fisher  Bldg. 
Minneapolis,  Mion  —101  First  Ave.  X. 
Harrisburg,  Pa.— 11  X.  Market  Square. 
Elmira.  X.  Y.— Y.  M.  C.  A.  Bldg. 
Atlanta,  Ga.— l  X.  Forsyth  St. 
Omalia,  Neb.— 1510  Howard  St. 
San  Francisco,  Cal.— 409  Market  St. 
St.  Louis.  Mo.— 601  Burlington  Bldg. 
Yokohama,  Singapore  and  PhiUpplnes— Bagnall 
&  IJilles. 


THEY  STILL  USE  IT. 


IT 

COSTS 

SO 
LITTLE 


Stover  Bicycle  Manufacturin^f  Co. 

Freeport,  III,.,  March  2nd,  1897. 
The  Boiler  Expurgator  Co.,  Chicago,  III. 

Gentlemen;— I  have  just  used  your  Boiler  Expurgator 
with  afitonishing  results.  To  begin  with  I  have  always 
been  verj'  sceptical  in  regard  to  the  different  boiler 
compouniis  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  the  Illinois  Central  induced  me  to  use  it.  telling  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anything  I  ever  tried  and  we  have  triftd 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anything  that  would  do 
the  work  of  your  Boiler  ^xpurRator.  We  cheerfully 
recommend  it  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Stoveb  Bicycle  Mfg.  Co. 
W.  A.  Hance,  Supt. 


AND 
WORKS 

SO 
WELL 


Cost  per  week :    10  to  40  h.  p.,  USe. ;  40  to  80  h.  p.,  37!4e. ; 

80  to  ISO  h.  p..  50c. :  120  to  1«0  h.  p.,  6!iKC. ; 

160  to  aOO  li.  p„  75c. 


MANUFACTURERS, 

CHICAGO,   U.  S.   A. 


The  Boiler  Expurgator  Co., 

A  few  agencies  will  be  placed  In  large  steam  and  manufacturing  centers. 
"Write  us  at  once. 

FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NE^  STEEL 
PASSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  PumisliinE;,  Decoration  and  Efficient  Service. 

To  Detroit,  piacKinaG,  lieorgiaQ  Bag,  PetosReg.  GUioago 

No  other  Line  oflfers  a  panorama  of  460  miles  of  equal  variety  and  interest 
Four  Trips  per  Week  Between  Dav  and  Night  Service  BrrwEEN 

DETROIT  AND  CLEVELAND 

Fare.  $*I,50  ^^^^  Direction. 
Bertiis,  7SC.,  Si.     Stateroom,  $1.75. 

Connectionsare  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
and  Southwest,   and  at  Detroit    for   all 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Maclcinac 
and  Return,  including:  Meals  and  Bert  lis. 
Approximate  Cost  from  Cleveland,  S17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY  DAY  AND   N 

CLEVELAND,  PUT=IN 

Send  2c.  for  Illustrated  Pamphlet.    Address 

A.  A,  SCHANTZ,  a.  m.  m.,  DETROIT,  MICH. 


oints  Nortil  and  Northwest. 


poll 

Sunday  Trips  June.  July,  Aug. .Sept.  Oct.  Only 

IGHT  BETWEEN 

BAY  AND  TOLEDO; 

DeifoiianflCieveionONovioQiioiiGoioiir. 


gii\Qj^<ii\^^^^^^^\fti^;^^ 


Superiority  Ui^der  ^11  Coi^ditioi^s 

Has  won  the  favor  and  approbation  of  all 
riders  who  have  purchased 

Bevel-Gear 

Ghainless 
Bicycles,  $125. 

It  is  generally  admitted  by  them  that  the  Columbia  Bevel-Gear 
Chainless  is  over  a  mile  faster  in  the  hour  on  ordinary  roads 
than  chain  wheels,  and  that  it  has  10%  advantage  in  hill  climbing. 

Rides  Easily,  Smoothly  and  Silently. 

COLUMBIA     CHAIN    WHEELS,              -                  -  $7S 

HARTFORD    BICYCLES.          ...  50 

VEDETTE    BICYCLES,               -                  -              S40  AND    35 

POPE  MFG.  CO.,  Hartford,  Conn. 


b'^i^'^^'^^il^'^^'^^^^igl^^^ 


ELECTRIC  LIGHTING 


OTTO 


jj 


OAJ 


ENGINES 


Is  mncli  CHEAPER  tbannhat  you  are  pay- 
ing for  cnrrent.     Hundreds  of  plants  are 


using  front  tiro  to  three  hundred  horse  poit'er. 

THE  OTTO  GAS  ENGINE  WORKS,  PHILADELPHIA. 


.VEW  yokk; 

39  Cortlandt  St. 


BOSTOX. 

10  Pearl  St. 


CHICAGO, 

3tiO  Dearborn  St. 


OMAHA. 

321  South  1501  St. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  tbe  care  and  the  locating 
and  remedying  of  troubles  in  djuamos  ana 
motors. 

Catalogue  of  mechanical  and  electrical  boobs 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marque'.te  Bldg.,  Chicago 


\A/M 


YOU  ARE 
TIRED 


Of  using  "DYNA- 
MO" Belting  made 
from  "5ho  u  Ider 
Stock,"  write  us 
for  prices  and  in- 
formation on  "LE- 
VIATHAN" and 
"OAK  LEAF" 
Belting,  and  our 
method  of  "Belt- 
i  n  g  up"  ELEC- 
TRIC LIGHT  and 
POWER  PLANTS. 

High  ,grade  Belt- 
ing only.  Best 
Results.  Least 
Cost. 

Write  fully,  Con- 
di 1 1  o  n  s  under 
which  Belting 
runs,  power  re- 
quired, etc. 

MAIN  BEI^TIlf  O  CO., 

:Be^lt:    JVi: ^Liners, 

55  and  57  Market  St.,  CHICAGO,  ILL. 

122M235  Carpenter  St.,  Philadelphia. 

120  Pearl  St.,  Boston 


New  Dynamo  Tenders'  Hand-Book. 

By  F.  B,  BADT, 

J!2i6  Pages,  140  niustratrons.    Flexible  aoth  Binding.    Sae  of  Type  Pag® 
S  1-2x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  oy 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  Is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  Coc^ 

510  Marquette  Building,  CHICAQO. 


OF  INSULATED  WIRES  AND  CABLES. 

By  Herbebt  LAWS  Webb. 

A  New  Book— Just  What  You  Need. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electrk 
Railway,  Telephone  and  Telegraph  Wires. 


PRICE,  FOSTA6E  PREPAID,  «1.00. 

SEXD  IN  TOUR  ORB£R  NOWi 


ELECTRICIAN  PUBLISHINC  COMPANY. 

Suite  510  Marquette  Building,  CHICAGO. 
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DEARBORN 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


DRUG  AND  CHEMICAL  WDRKS, 
LABORATORIES,  WATER  CHEMISTS. 
VEGETABLE  BOILER  COMPOUND. 


ALL  KINDS  OF  ANALYSIS. 


OILS  A  SPECIALTY. 


Finest  and  Largest  Laboratories 
in  the  World. 


29,  30,  31, 32  and  33  Rialto  Building,  CHICAGO. 


WATERS   FREE. 


WM.  H.  EDGAR,  President. 


ELECTRICITY  AND  MAGNETISM. 

A  series  of  thlrty-fourtessonscoveringthe  Science  of  Electricity  from  itsFundainentalPrinciptes  to  its  Everyday  Practical  Application.    Comprises  326  pages,  over  300  diagrams  and  illustrations.  Price  $2.  By 

PROF.  D.  C.  JACKSON,  University  of  Wisconstn.  I         PROF.   WM.    A.   ANTHONY,   of  New   York.  I     PROF.  A.  C.  PERRINE.  Leland  Stanford  University.  Cal. 

PROF.  H,  S.  CARHART,  University  pf^Michigau.  j         PROF.  BROWN  AYRES,  Tulaiie  University.  J     PROF.    GEO.    D.    SHEPARDSON^    University   of    Mitin.. 


rn-uu  .    XI,    o.    »_iiijcviaji.ii.x,     i_'ui\ciaiLj    ui    luiuuij^uu.  |  tr  tXKJr  .    DIWJ  \V  L"*     .a  j.  i^iuq,     J-UIUIH:    UUiVersiLJ.  |        PROF.     GEO.     D.     SHIiiPARDSON,      uuinrLaiLj'     ui     iumn., 

PROP.  B.  F.  THOMAS,  University  of  Olilo.   A  Comprehensive  Treatise  in  Simple  Liangnase,  free  from  Algebraic  Equations  and  Easily  Undervtood.    And  others. 

12.  Everyday  measurements  of  electric  power.  Con- 
densers and  the  measurement  of  their  capacity. 

13.  Electrolytic   deposition   of   metals. 

14.  The  electric  telegraph. 

15.  Multiple  telegraphy. 

16.  The  telephone. 

17.  The  construction  of  telegraph  and  telephone  lines 
and   instruments. 

18.  Testing  lines  for  insulation  and  conductivity  and  the 
location  of  leaks  and   breaks. 

19.  Principles  of  continuous  current  dynamos  and 
motors. 

20.  Priucipies  of  continuous  current  dynamos  and 
motors,  their  construction,  care  and  attendance. 

21.  Arc  lighting  and  arc  light  machinery. 

22.  Incandescent  lighting  and  power  transmission,  two, 
three  and  five  wire  systems  of  distribution  for 
electric  lights  and  motors. 

SENT  POSTAGE  PREPAID  TO  ANY  ADDRESS  IN  THE  WORLD  ON  RECEIPT  OF  PRICE,  $2.00. 

ELECTRICIAN    PUBLISHING    CO.,  510  MARQUETTE    BLDG.,  CHICAGO. 


1.  The  nature  and  properties  of  electricity. 

2.  Machines   for  generating  electricity   by   friction   and 

by  electric  induction. 

3.  Electric  batteries  or  appliances  for  generating  elec- 

tricity by  chemical  action. 

4.  Electric  batteries  or  appliances  for  generating  elec- 

tricity by  chemical  action  (concluded). 

5.  The  magnetic  efCects  of  electric  currents,  magnetic 

fields. 

6.  The  magnetic  effects  of  electric  currents,  and  magnetic 

circuits. 

7.  Ohm's  law  of  t  be  flow  of  electricity. 

8.  Heating  effects  of  electric  currents.    Miscellaneous  ef- 

fects of  electric  currents. 

9.  Galvanometers  and  voltameters. 

II'.    Measurement  of  electrical  resi.'^tance. 
11.    Everyday  measurtmenis  of  electric  currents  and  pres- 
sures. 


23.  Construction  of  electric  light  and  power  circuits  and 
their  testing. 

Testing  electric  light  circuits,  and  the  distribution 
and  measurement  of  light. 

Electromagnetic   Induction. 

Alternating  currents. 

Alternating  currents  and  alternating  current  ma- 
chinery (concluded). 

Miscellaneous  applications  of  electric  motors. 

Electric  railways. 

Methods  of  handling  and  controlling  railway  motors 
and  generators. 

Model  electric  plants. 

Underwriters'   rules,  etc. 

Electric  welding,  forging,  etc.;  electricity  applied  to 
the  kitchen. 

Electro-therapeutics. 


24. 

25. 
26. 
27. 


29. 


31. 
32. 
33. 

34. 


I  WALKER   COMPANY,  I 

8  ELECTRIC    MACHINERY.  | 

1  Alternating-  Current  Generators  | 


F-OR 


CONSTRUCTION  OF  ARMATURE. 


FIELD  MAGNET  SPIDERS. 


Single,  Two,  or  Three  Pliase—40  or  60  Cycles,  Stationary 

Armature,  Revolving  Field. 

CLEVELAND,  OHIO.  NEW  HAVEN,  CONN. 
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Be 


KNOWLEDGE  IS  POWER. 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
:  the  art  by  reading  the  latest  books  on  the  subject.     We  are  headquarters  in  the 

West  for  electrical  books  and  can  fill  orders  for  any  work  published^  promptly  on 
receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


Allsop,  F.  C. — Electrical  Bell  CooetructiOD;  Treatise  on  the 
CoQStructioQ  of  Electric  Bells,  Indicators,  and  similar 
apparatuB.     177  iliostrations $1.25 

Angell,  J. — Elements  of  Magnetism  and  Electricity,  with 
Practical  Instruction?  for  the  Perfonnance  of  Eip-ri- 
ments,  end  tlie  ooostmction  of  cheap  apparatns.  One 
hnndredth  thousand.    160  illaslrationB $1.00 

Atkinson,  Philip. — The  Elemeats  of  Electric  Lighting. 
Seventh  edicioo,  fnlly  revised,  and  new  matter  added.  lOi 
illnstrations.     260  pages (1.50 

Atkinson,  Philip.— The  Elements  of  Dynamic  Electricity  and 
MagDetlsm.  406  pages  and  117  lUnstratioDB.  Second 
edition ?2.00 

Ayrton.  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Coarse  lor  Flrst^year  htudents  of  Electrical 
Engineering,  based  on  the  Practical  Deflnitioas  of  the 
Electrical  Units.  With  nnmeroaa  illastrations-  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B.— Sew  Dynamo  Tenders'  Hand  Book-  This 
is,  as  the  name  indlcate-L,  a  New  Book,  much  more  com- 
plete than  the  old  one.  with  all  the  laformation,  instruc- 
nona  and  roles  which  are  required  by  practical  Tnen, 
as  Dynamo  Tenders.  Linemen.  Stationary  Eneineers,  find 
owners  and  operators  of  all  kinds  of  Electric  Plants.  \t  is 
the  only  book  of  the  kind  published  in  the  English 
language.  226  pages,  liO  iUastrations,  flexible  cloth 
binding,  size  of  type  page  5?^i3  inches $1,00 

Badt,  Lieut.  F.  B. — Incandescent  Wiring  Hand-book.  A 
timely  book  containing  full  illustrations  for  Incandescent 
wiring  and  complete  Information  concerning  methods  of 
runniog  wires,  location  of  safety  devices,  splices.  Insula* 
tion,  tes'ing  for  faults,  wire  gauges,  general  electrical 
data,  calculfltins  sizes  ot  wires,  wiring  flxturps,  elevator*, 
baildinge.  isolated  and  central  station  plants.  The  only 
book  of  the  kind  published.  Type  page  5j^x3  inches, 
flexible  cloth  binding,  66  pages,  35  cuts  and  5  tables,  3  of 
which  are  12x18  inches $1.00 

Badt,  Lieut.  F.  B.— Bell  Hang-rs'  Hand-ook.  Jnet  the  boot 
for  people  engaged  in  sell  ng,  installing  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  house  or  hotel 
annunciators,  barglar  or  fire  alnrms,  electric  gan  lighting 
appiratus.  electric  heat  apparstns-  106  pages.  97  illustra- 
tions, flexible  cluth  binding.     Type  page  5^2^ainchec$1.00 

Badt,  Lieut.  F.  B. — Electric  Transmiagioa  Hand-book.  First 
edition,  three  thousand  copies.    97  pages,  22  illustrations. 

27  original  tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date  The  book  contains  all  neces- 
sary informatinn  for  Power  Producers,  Caiiitalists,  Agents, 
Engineers  and  Motor  Inspectors.  Wiih  this  book  anybody 
may  make  estimates  on  the  co^t  of  Transmission  Plants. 

Bedell,  Fred'k  and  Albert  C.  Crehore.— Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for  stu- 
dents and  Engineers.  Second  edition.  112  illustra- 
tions   $2.50 

Blakesley,  T.  H. — Papers  on  Alternating  Currents  of  Elec- 
tritity  for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged.    12mo,  cloth $1.50 

Bonney,  Q.  E. — E'ectro-Plater's  Hand  Book.  A  Manual  for 
Amateurs  and  loung  Students  on  Electro-Metallurgy.  60 
illustrations.    203  pages.    12mo,  cloth. $L25 

Bottone,  S.  R. — Electrical  Instrument  Maldag  for  dmat^urs. 
A  P-'actlctil  Hand-book,  with  48  illustrations.  Fourth  edi- 
tion.   Enlarged  by  a  chapter  on  th&  Telephone $0.50 

Bottone,  5,  R.— The  Dynamo,  How  Made  and  How  Used.  A 
Book  for  AmRleurs.  Eighth  edition,  with  additional  mat- 
ter and  39  illustrations $L00 

Bottone,  S.  R. — Electro-Motora.  How  Made  and  How  Used. 
A  Handbook  for  Amateurs  and  Practical  Men.  Beduced  to 
$0.50 

Bottone,  S,  R.— How  to  Manage  the  Dynamo.  A  Hand-book 
for  Ship  Engineers,  Electric  Ught  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W,  J. — Electric  Lighting -Plants,  their  cost  and 
operation.    275  pages,  many  Illustrations  and  diagrams 

Cloth $2.00 

Paper 1.00 

Cox,  Frank  P. — Continuous  Onrrent  Dynamos  and  Motors, 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2.00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H.  A-  Foster.  Illustrated.  Second  edition,  revised  and 
enlarged $100 

Crosby,  O.  T.,  and  Dr.  Louis  Bell.— The  Electric  Railway  in 
Theory  and  Practice.  A  Complete  Treatiee  on  the  Con- 
struction and  Operation  of  Electric  Bailways,  Second  edi- 
tion,  revised  and  enlarged.     183  iUustrationB $2.50 


Desmond.  Chas.— Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatiBe  on  the 
principles,  construction  ana  operation  of  Dynamos,  Mo- 
torB,  Lamps.  Indicator  and  Measuring  Instruments;  also  a 
fall  explanation  of  the  electrical  terms  used  in  the  work. 
Part  II.  Alternate  Current  Apparatus.  Containing  tn 
explanation  of  the  principles  governing  the  generation  of. 
and  a  description  of  the  instruments  and  machinery  nsed 
In  connection  with  Alternate  Llectric  Currents.  Hms- 
tiated.    Revised  edition $2.50 

Dyer,  A.— Induction  Colls.  How  Made  and  How  Used.  Third 
edition.    Boards $0.50 

Fleming,  J.  A. — Short  Lectures  to  Electrical  Artisans.  A 
course  of  Experimental  Lectures  delivered  to  a  Practical 
Audience.    Fourth  edition.  74  illustrations $1.50 

Fleming,  J.  A.— The  Alternate  Current  Transformer  In 
Theory  and  Practice.  Vol.  I,  The  Induction  of  Electric 
Currents,  500    pages,  fully  illustrated  and  with  copious 

index.    Second  edition $3-00 

Synopsis  of  contents;  Chapter  1.  Introductory.  2.  Elec- 
tro-Magnetic Induction .  3.  The  Theory  of  Simple  Periodic 
Currents,  i.  Mutual  and  Self  Indactioo.  5.  Dynamical 
Theory  of  Current  Induction. 

VoL  n.  The  Utilization  of  Induced  Currents,  8vo.  cloth. 
London,  1892. $5.00 

Gore,  G. — The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  of  Electro  Deposition.    Fourth  edition $2.00 

Gordon. — School  Electricity.  Sources,  Currents,  Measure- 
ment, Telegraphy,  Telephony,  Lightning,  Electrolysis. 
Induction,  etc  262  pages,  with  140  illustrations $2.00 

Grier,  Thos.  G.— Wiring  for  Motor  Oircaits.  A  handy  little 
pamphlet  contaiuing  tables  for  wiring  and  for  motor  serv- 
ice, arranged  in  convenient  form  for  ready  reference. $1.00 

Haskins,  C.  H. — The  Galvanometer  and  its  Uses.  A  Manual  for 
Electricians  and  Scudents.    Fourth  edition,  revised  .  .$1.50 

Haskins.— Trausformers,  Their  Theory,  Oonstmction  and 
AppUcatioD  Simplified.     38  illustrations $1.25 

Hawkins,  C.  C.  and  F.  Wallis.— The  Dynamo,  its  IheTy, 
Design  and  Manufacmre.  190  iUastrations $3.00 

Hering. — Practical  Directions  for  Winding  Magnets  and 
Dynamos.  12mo.  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M.  —  Experimental  Science.  Elementary, 
Practical  and  Experimentitl  Pbysic?,  650  Illustrations  $4.00 

Hopkinson. — Original  Papers  oa  Dynamo  Machinery  and 
Allied  Subjects.    Illustrated $1.00 

Hopkinson,  Dr.  John. — Dynamic  Electricity;  It^  Modern  Use 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitaller,  E.— Domestic  Electricity  for  Amateurs,  Trans- 
lated from  the  French.  With  additions  by  C.  J.  Wharton. 
With  illustrationa  $2  50 

Houston,  Prof.  E.  J.— A  Dictionary  of  Electrical  Wor-is, 
Terms  and  Phrases.  Third  edition,  re-written  and  greatly 
enlarged-  Large  8vo.  562  pages,  and  570  illustrations 
$5.00 

Kapp,  Qisbert. — Electric  Transmission  of  Energy  and  its 
Transformation,  SubdivisoQ  and  Distribution.  A  practi- 
cal handbook.     Third  ediUon $3.00 

Kapp,  Gisbert. — Alternate  Current  Machinery  Illnstrated.$0.50 
[Vol.  95  Van  Nostrand's  Science  Serles-J 

Kapp,  Gisbert.— Alternating  Curre-'ta  of  Electricity.  Their 
Generation,  Measurement,  Distribution  and  Application. 
Authorized  American  ed.  With  an  introduction  by  William 
Stanley,  Jr.    Illustrated $1.00 

Kapp,  Gisbert. — Dynamos,  Alternators  and  Transformers. 
133  illustrationa $4.00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Testing.  Fifth  edi- 
tion.   200  illustrations.    8to.  cloth.  London,  1892 $7-25 

In  this  edition  th'^re  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  Rules,  Iformulje,  Tables  and  Data.  32mo,  leather 
$L75 

Lockwood,,T.  D.— Electricity,  Magnetism  and  Electric  Teleg- 
raphy. A  Practical  Guide  and  Handb  >ok  of  General 
Information  for  Electrical  Studeats,  Operators  and  In- 
spectors.   376  pages,  152  Illustrations $3.50 

Lockwood,  T.  D.— Electrical  Measurement  and  the  Galvanom- 
eter; its  Construction  and  Use.     Second  edition...  $1.50 

Lockwood,  T.  D.— Practical  Information  for  Telephonists. 
12mo,  cloth.    X.  Y $L00 

Meadowcroft,  W.  H.— The  A.  B.  O.  of  Electricity.  36 
llluetrationB $0.60 

Martin,  T.  C. — Inventions.  Researches  and  Writings  of  N^tola 
Teala.  With  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lighting.  500  pp.  300  Illustra- 
tions, second  edition  $4.00 


Martin.  T.  C.  and  Wetzler,  J.— The  Electric  Motor  and  its 
Appli rations.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr.  L. 
BeU.     300  Illtifetrations $3.00 

Haver,  and  Davis,  M.M. — The  Quadmplei.  With  Chapters 
on  the  Dynamo-Electric  Machine  in  Relation  to  the  Qnad- 
raplei.  The  Practical  Working  of  the  Duplex  Telegraph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    $1.5C 

McClure,  J.  B. — Edison  and  his  Inventions,  with  Fall  Ex- 
planations of  the  Telephone,  Phonograph,  Tasemeter. 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1.00 

Niaudet,  Alfred.— Elementary  Treatise  on  Electric  Batteries. 
Translated  from  the  French  by  L.  M.  Fishback.  lUus. 
trated $2.5o 

Noll,  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  interior  wiring.     Dlustrated $1.50 

Pope,  Franklin  Leonard.— Modem  Practice  of  the  Electric 
Telegraph.  A  technical  Hand-book  for  Electricians, 
Managers  and  Operators.  1S5  illustrations.  I4th  edition, 
rewritten  and  enlarged $1.50 

Prindle,  H.  B.— A  Popular  Treatise  on  the  Electric  Railway 
of  to-day.     Fully  illastrated $0.25 

Russell,  Stuart  A.— Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $2.25 

Salomons,  Sir  David. — Electric  Light  Installations.  Vol.  L 
The  Management  of  Accumulatora.  A  Practical  Hand- 
book. 7th  edition,  revised  and  enlarged.  With  illus- 
tralions.     12  mo,  cl.   London,  1893 $1.50 

51oane,  T.  O* Conner. —Electricity  Simplifled.  The  Practice 
and  Theory  of  Electricity,  Inciudiag  a  Popular  i  eview  of 
the  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  $L00 

5k)ane,  T.  O'Connor. — The  Standard  Electrical  Dictaonary. 
A  Popular  Dictionary  of  Words  and  Terms  used  in  the 
practice  of  Electrical  Engineering,  350  illustrations. $3.00 

Sloane,  T.  O'Connor.— Electric  Toy  Making  for  Amateurs, 
including  Batteries,  Magnets,  Motors,  Miscellaneous  Toys 
$1.00 

Sloane,  T.  O'Connor. — The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Methods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engineering  and  experimenting. 
Third  edition,  revised $I.OU 

Tesla,  Nikola. — Fxperiments  with  Alternate  Currents  of  High 
Potential  and  High  firequency.  A  lectore  delivered  before 
tbe  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  biographical  sketch  of  the  Author  Illus- 
trated  tliM 

Tesla,  Nikola. — Lectures  on  the  Electro-MagneL  Illustrftted, 
- $L00 

Thurston,  Prof.  R.  H. — Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lighting;  Purposes.  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Con- 
struction and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines.     With  many  folding  plates $L50 

Thomson,  Prof.  Elihu.— what  is  Electricity?  IUustrated.$0.25 

Thompson,  Sylvanus  P.— Dynamo-Electric  Machinery.  A 
Series  of  Lectures,  with  an  introduction  by  Franklin  L. 
Pope.  16mo.  Numerous  illustrations,  fancy  boards  (Van 
N'oslrand's  Science  Series,  No.  66)  $0.50 

Thompson,  5ylvanus  P.— Polyphase  Electric  Currents  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.60 

Thompson,  5ylvanus  P.— Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery.  16mo.  (Van  Nostrand^s  Science  Series, 
No.  75) ~. $0.50 

Thompson,  Sylvanus  P. — Dynamo  -  Electric  Machinery. 
Fourth  ediDon,  revised  and  rewritten.  Numerous  lUus. 
trations  and    29  plates.     1,000  pages $6  00 

Trevert.— How  to  Make  Electric  Batteries  at  Home.  Illns 
trated $0.25 

Urqu hart.— Electro-Plating.  A  Practical  Hand-book  on  the 
Deposition  of  Copper,  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2,00 

Walker,  F.— Practical  Dynamo  Building,  f->r  Amateurs.  How 
to  wind  for  any  output  With  numerous  illustrationfl. 
16mo,  boards.   (.Van  Nostrand's  Science  Series,  No.  98).$0.50 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.     Illustrated $1.00 

Webb,  Herbert  Laws.— Telephone  Hand-book,  Illustrated. 

12mo,  cloth.    Chicago.  1896 $L00 

The  only  complete  work  on  the  Telephone.  All  possible 
laformation  for  any  one  interested  in  Telephones  and  how 
to  make  and  operate  them. 
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C.    H.  WAGENSCIL,  TnCASUNCn. 


EUGENC  F.   PHILLIPS, 

GCNCRAL  MANACEH. 


C.  ROWLAND  PHILLIPS,  ViCC'PMCa. 
C.  R.  REMINGTON,  JR.,  SCG. 


AMERICAN  ELECTRICAL  WORKS, 

VI      I    »  PBOVIDEIfCE,  K.  I. 

"  /^^/   BARE  AM  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman.  10  Cortlaudt  St. 
Chicago  Stork.  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  "Worka, 

MAIN  OFFICES  AND  FACTORIES,   PHILLIP5DALE,   R.  I. 


THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 
Stranded  aad  Flex- 
ible Wire  and 
l!:ablf  5  with 
Clark's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  inuse  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H,  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


THE  JOHN  C.  WRAY  CO, 

CONTRACTINQ  AND  MANUPACTURINQ 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  whatever. 


SEl.l_IIMO    ^k<»E 

Crocker-Wheeler  Co.— Dynamos,    Motors,    Etc. 
National  Meter  Co.— Gas  and  Gasoline  Engines. 

THE  JOHN  C.  WRAY  CO.,     ilO  South  Madison  Avenue, 

^eOFSi^K,     ll_l_IIM^IS. 

JOHN  COLLINS  WRAY.  Consulting  Electrical  Engineer,  Electrical  and  Mechanical  Expert. 


WOVEN  WIRE  BRUSHES.  "'<!«  from  Pure  Copper, 

Alloy,  Brass  or  Bronze. 


(?>  >)^  Woven  Wide  Brushes. 


1 


Any  degree  of  flexlbll'ty. 
(traphite  Lubrication 
If  required.  Any  styie  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  GcJroy,  0.,  U.S.  A. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?''  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 

(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 
HERMAN  A.  STRAUSS,  E.  E..  General  Manager.  t20  liiberty  Street,  NEW  YOKK,  U.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


SARGENT  &LUNDY, 


ENOINEI 

13  and   15  Monadnock  Block,  CHICAGO,  ILL. 

John  A.  Roebling's  Sons  Co. 

MANUFACTURE  EVERY  VARIETY  OF 

ELECTRICAL  CONDUCTOR  ! 


Send  for  Circulars  on 


New  York. 
Chicago. 


WORKS  AT 
TFREr>|-rolM,     N.    J. 


Cleveland. 
San  Francisco. 


EVERYTHING  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE   "CHICAGO"    RAIL  BOND. 


WASHBURN  ^  MOEN  MFC.  CO., 

■R*KCH  OFFICES  AND  WAREHOUSES:    New   Yerk.  Chlngo,   S«n  Franolaoo.  Hsuilsn.    Plilladel.hll 

Plltiturg.  Boiton. 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc  Also  Gas  Lighting 
Spark  Coils.    THE  VARLEY  DUPLEX  MAGNET  CO., 

138  Sevemh  St.,  Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co,,  Chicago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Loais  Electrical  Supply  Co.,  St.  Lonk 
Tie  Bradford  Belting  Co,,  Cincinnati, 


Phillips  Insulated  Wire  Co.; 

Office  and  Factoiy:    PAWTUCKET,  R.  I. 


WESTERN   ELECTRICIAN 


August  13,  1898 


WANTED. 

The  Siberian  Railavav  runs  from  St. 
Fetersburp  to  Pekin.  Cliina.  AIods  its  route  the 
;>merlcaii  manufacturer  needs  representation 
I  am  ready  to  represent  electrical  lines,  promote 
plants  and  sell  the  apparatus.  Enterprising,  up-to- 
date  manufacturers  address  PETKUPALu^  SK, 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago.  111. 


WANTED. 

Position  as  superintendent  of  electric  light, 
power,  water  or  ice  plant  combined.  Have  a 
good  education,  eighteen  years' practical  expe- 
rience; hold  a  St.  Louis  license  as  steam  engin- 
eer; thorough  elecirician;  understand  electric 
lighting  and  power  in  all  its  details;  tlioroughly 
imderstand  high  duty  pumps  and  ammonia 
compressors;  can  keep  books  and  make  collec- 
tions for  company  and  furnish  bond  for  the 
amountof  money  handled  by  me;  correspond- 
ence solicited.  Address  '  SUPEKINTEN- 
DEXT."  care  Western  Electrician,  510  Mar- 
quette Bldg..  Chicago. 


WANTED. 

A  10  to  35  K.  w.  alternator,  second-hand,  in 
good  operating  condition,  with  exciter  and  station 
switchboard.  Westinghouse  preferred.  State 
full  particulars,  price,  speed,  type,  when  in- 
stalled, when  obtainable,  to  "A-  B.,"  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


\A/ .ANTED. 

ARMATURES  TO    REWIND. 

winders  direct  from  T.-H.  and  Westinghouse 

jhops.  Work  guaranteed.  Ten  years'  experience. 

Light  plants  Installed  complete.  Send  for  prices. 

HODCE.  WALSH  &  LORINC, 

701  Delaware  St.,  Kansas  City,  Mo. 


FOR  SALE. 

storage  battery.  56  cells.  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  llO  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SINTZ  GAS^ 
ENGINE  CO  ..Grand  Rapids,  Mich. 


BIDS  FOR 


Street  Lighting  Contract. 


Notice  is  hereby  given  that  tlie  City  of  Marsh- 
fleld.  Wisconsin,  will  let  the  contractforlightlng 
the  streets  of  said  city  witli  at  le  st  twenty-eiuht 
arc  lights  of  2.000  candle  power,  to  burn  all  night 
each  and  every  night,  to  the  lowest  bidder.  Bids 
for  terms  of  five  1  ears :  also  bids  for  terms  of  ten 
years  are  requested.  A  written  statement  of 
the  terms  of  the  contract  to  be  entered  Into  by 
the  bidder  is  on  file  with  rltv  clerh.  Bids  will 
be  received  up  to  and  including  October  1,  iR9S 
The  city  reserves  the  right  to  reject  any  and  all 
bids.    Population  6.000. 

Dated  July  26.  A.  D.  1898 

HEXRY  HORN.  Mayor. 
JXO.  A.  THOMAS,  oity  Clerk. 


The  Commutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY  DESCRIPTION. 
5IIXXFAPOLIS,  MINNESOTA- 


NOTICEofDISSOLUTION. 

Chicago.  III.,  August  1, 189S. 
Public  notice  is  hereby  given  that  the  partner- 
ship heretofore  existing  between  the  under- 
signed, under  the  firm  name  Sargent  &  Lundv. 
has  been  this  day  dissolved  by  wltbdrawalther'e- 
from  of  Mr.  Martin  .J.  InsuU.  Messrs.  Frederick 
Sargent  and  Ayres  D.  Lundy  have  taken  over 
the  assets  and  have  assumed  all  the  liabihties 
and  obligations  of  the  said  copartnership,  and 
will  continue  the  eneineering  business  as  here- 
tofore under  the  same  firm  name  of  SaR".;ent  «: 
LrxDY.  All  moneys  due  to  the  old  copartner- 
ship should  be  paid  to,  and  all  claims  against 
it  will  be  settled  by,  said  Frederick  Sargent  and 
AvresD.  Lundy.  constituting  the  new  firm  of 
Sargent  &  Lundv.  at  their  ofiice  In  the  Monad- 
nock  Building,  Chicago.  111. 

FKEDKRICK  SARGENT. 

AYRES  D.  LUXDY. 

MARTIN  J.  INSULL. 


FOR  SALE. 


Two  No.  11  Brush  multi-circuit,  125  lieht  arc 
dynamos,  2,000  c.  p.  each:  complete  with  regu- 
lators, controllers,  pulleys,  etc 

2o0  No.  33  Brush-Adams  double  rod  Lamps, 
2.000  c.  p.  each. 

Dynamos  and  lamps  are  in  "A"  No.  l  condi- 
tion, fully  guaranteed  and  ready  for  shipment. 

Price— Dynamos,  $2,250  each. 
Lamps,  Sis  each. 

F.  O.  B.  Erie,  Pa. 

Address 
EDISON  ELECTRIC  tiGHT  &  POWER  CO., 

P.  O.  Bos  No.  422.  Erie,  Pa. 


HARVARD  UNIVERSITY, 

LAWRENCE  SCIENTIFIC  SCHOOL 


OFFEHS   COURSES  IN 

Civil  Enfflneerini;, 

riechanical  Engineering, 

Electrical  bngineering, 

nining  and  rietallurgy. 
Architecture. 


For  descriptive  pamphlet  apply  to 

M.  CHAHBERLAIN,  Secretary. 

N.  S.  Shaler,  Dean.       Cambridge,  Hass. 


On  receipt  oL 


10  CENTS 

.  ♦  We  will  send  you  a 


Map  of  the    United   States. 

A  large  handsome  Map  of  the  United 
Slates,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P  S  EusTis,  Gen'l  Pass.  Agent.  C,  B 
&  Q.  R.  R.,  Chicago.  111. 


Clinton  Bondurant,  receiver  of  The  Klektron 
Cycle  Company,  successors  of  the  Smalley  Cycle 
Company  of  Plymouth.  Ind.,  will  offer  at  private 
sale  on  and  after  the  23d  day  of  August.  i:i98.  the 
entire  plant  as  a  whole  or  any  part  thereof. 
Tills  plant  is  practically  new  nnd  complete  in 
every  departmer  t.  the  machinery  ther^^in  being 
of  the  latest  and  improved  patterns  Persons  de- 
siring information  will  write  the  receiver  at  Ply- 
mouth, Ind.,  for  particulars.  By  oriier  of  court. 
CLINTON  BONDURANT,  Receiver. 


Westen  Etetrlciai 
looiiiM  ScleWe 

FOR  1898. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  MarqueHe  Bldg.,  CHICAGO, 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR, 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 
Pumping  Machinery  for  Every  Possible  Duty      New 
Catalogue  Free. 
Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO,, 

DAYTON.    OHIO,    U.    8.    A. 


Selling  Agents:    Kisdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &Co.,  Los  Angeles,  Cal. 


^^  ZINCS  E-V^ 
COPPERS- 


Air  'A"^^^ 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.  Co..  5 1 0  Marquette  Bldg.,  Chicago. 


MARIO  SS^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Ont 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFC.  CO., 
Bu'Ffalo,    -    Pd.V. 


Playing  Cards. 

You  can  obtain  a  pack  of  best  quality 
playing  cards  by  sending  fifteen  cents  in 
postage  to  P.  S.  EusTis,  Gen'l  Pass.  Agent, 
C,  B.  &  Q.  R.  R.,  Chicago,  111. 


ime:\a/^    pf3^^es^ 


L.OOKIE     &     VI,. 

1673  MICHIGAN  AVENUE, 


CHICAGO. 


NEW  EDITION. 

X  -  RAYS 

FOR  EVERYBODY. 


Id'XA^Eird 


"r^-v^r-t. 


Just  off  the  Press.    93  Pages.    47  Illustrations. 

Fully  describes  in  plain  terms  how  to  perform  experiments  with  the  X-Ray  Outfit. 
Tells  what  electrical  apparatus  is  needed  and  how  to  manipulate  it.  Illustrations  show 
clearly  how  to  connect  up  the  Crookes  Tube,  the  Ruhmkorff  Coil,  and  how  to  run 
them,  either  by  batteries  or  electric  light  currents.  How  to  make  an  X-Ray  Outlat 
very  cheaply,  including  a  Fluoroscope. 

Write  us  at  once,  enclosing  25  Cents  in  stamps,  postal  note,  express  money  or- 
der, and  get  one  of  these  valuable  books. 


ELECTRICIAN  PUBLISHING  CO..  ^'°  Sli?^!i*Jl"'^- 


BARGAINS  IN  DYNAMOS  AND  ENGINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  810,900,  1,075,  1,330,  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamosof  750.  900,  1,300  and  2,000  lights  Cipacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1.200  and  2.000  c.  p.; 
Engines,  50,  75,  85,  100,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100.  250,  375  and  500  h.  p. ;  Heaters,  150,  i.ooo  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we.  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No.  22. 

CHICAGO  EDISON  COMPANY, 


1 39  Adams  St. 

CHICAGO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
*'-'i.  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  SoMer,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

^O  X.  Desptalnes  Street,  CHICAeo,  ILiI/. 


Preserve  Your  Copies 

Western  Electrician. 


OF  THE 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BaUdinj;,        •       .       •       . 


CHICAGO. 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate  -Close   Regulation  and  High  EfficieHcy 
at  Full  and  Partial  Gate. 

__  The  attention  o(  ELECTRIC  COMPANIES  Is  called  to  this  <'ELEBRATEn  WATEH 
WflEKfc  as  particularly  adapted  to  their  use,  on  account  of  its  remurkablr  »»leady  moilon, 
nigh  Rpcod  and  great  emcfcncy  aud  large  capacity  for  its  diameter,  being  double 
the  power  of  most  wheels  ol  tlie  s;ime  diameter.    It  is  used  by  a  number  of  the  leading  electric  coin- 

Eanies  with  great  satisfaction.     In  the  economical  use  ol   water  it  is  without  an  equal,  prodrcing  th» 
ighest  percent  of  uselul  effect  guaranteed. 

SE/\/D   FOR   CATALOGUE   AND   PARTICULARS, 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  t* 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  la-inch  Worrell  Friction  Coupling  at  one  end  ta 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  cither  single  or  In  pairs,  on  horizontal  «halti-. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO, 


The  Standard  Open  Circuit  Batteries 
of  tlie  World. 

SEND  FOB  CIKCULAE  AND  PEI0E3. 

THE  LECLANCH^  BAHERY  CO., 

ITI  to  117  East  131st  St..  N.  Y. 


PERHAPS  VOU  HAVE   HEARL 

Of  a  railway  system  running  between  Chicago 
Milwaukee,  St.  Paul,  Mioneapolls,  Ashland  am 
Duluth,  known  as  the  Wisconsin  Central  Linet 
Before  making  a  journey  to  ar  y  of  these  north 
western  points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St,  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  hnes. 

The  company  has  all  its  territory  districted  in 
relation  to  resources,  adapt  iblllty  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  in<lustrles  where  the  command  of 
raw  material.markets  and  surroundmgs  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarrie-.  clays  of  all  ki'  ds 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  1  he  eight 
States  traversed  hy  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan. Iowa,  Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men.  In  whose  midst  it  Is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  indu-stries  have 
been  induced  to  locate -largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  T'nlted 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C  ,  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  III. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH., 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLE$  AND  GROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


DOIM' 

buy  any  CCdar    polCS   until  you 

KIMOW/ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you. 

THE  VALENTINE-CLARK    CO.,  Chicago 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


^ 


*«* 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


THE  FIFTH  EDITION  JUST   OUT. 


(Edition  of  5,000  copies.) 


Inl^rs^d. 


^^vised. 


%J  p~-^o-ci^±-^. 


"Standard  Wiring"  for  Electric  Ligiit  and  Power. 

By  H.  C.  CUSHING.  Jr.,  Hember  A.  I.  P..  E. 

Electrical  Inspector  Fire  Underwriters'  Tariff  Association  of  New  Yorlv. 

ADOPTED  BY  THE  FIBE  UKDERAVKITEBS  OF  THE  IJRITED  STATES. 

It  contains  every  table,  formula  and  rule  for  all  systems  of  outside  and  inside  wiring,  together 
with  thirty  illustrations  of  the  newest  and  safest  methods  for  the  installation  of  Pole  Lines,  Dyna- 
mos, Motors,  Switchboards,  Transformers,  etc.,  etc.,  as  required  by  the  insurance  inspector. 
BUSSIA:V  liEATHEB  COVEB,  POCKET  SIZE,   81.00. 

Sent  postjiaid  to  any  address  upon  receipt  of  price  by 

ELECTRICIAN  PUBLISHINQ  CO.,  510  Marquette  Bldg.,  Chicago. 


MAST  ARM^ 

-li'^''"^  A  U  TO  M  ATI  c^-<; 

CUT-OUT^^TrONo^^P       I 
^^— 'MA/'ooD  Poles  j 

-r-  -^^  » 

EASY     OF     OPERATION 
£^Mf^    rR/MM£/P.CA//  r^/M  r*VK£ 

\     stMe  TM£  rMAK  mm  Mr  orf/sfi 

MASrA/fM-  „ 

MANUFACTURER  Cl  NC  I  N  N  ATI,  0. 


i 


EDUCATION 

"'  3_._     e  been  helped  to  bet- 

Dositions  through  our 

BY  MAIL 


Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system  of 
instruction 


$2 


Buildings  erected 
expressly 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistrj';  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect' 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

inUIIIII  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  you  wish  to  study. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 

DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    'Diagrams, 

By  William  A.  Wittbecker. 


Price  in  Paper,  25  Cents. 
Price    in  Clotli.  50  Cents. 


THE  growing  demand  for  simple  electrical  ap- 
paratus in  dwelling  houses,  offices  and  work 
shops  and  the  need  of  plain  instructious  whereby 
any  person  without  a  previous  knowledge  of  elec- 
tricity may  be  enabled  to  undertake  their  suc- 
cessful installation,  has  promi)ted  the  publication 
of  this  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enhghten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
for  information  that  will  assist  him  in  increasing 
his  daily  earnings  this  little  volume  is  addresseC 
Tlie  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5 10  Marquette  Bldg., 
CHIOXVOO. 
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VICTOR  Apparatus 


Gives  Universal  Satisfaction  and 
Does  Not  Infringe. 

The  Tictor  Bridsring  SystPin  absolutely  does  not  infringe  the  Carty  Patent. 

Old  lines  can  be  adapted  to  it.    Send  for  full  information  and  prices  on  our  Bridging  Telephones. 

Victor  Solid  Back  Microphone. 

Over  10,000  in  use.  The  strength  of  this  in- 
strument is  best  appreciated  over  long  1  nes. 
For  clearness,  power  and  quality  of  tone  It  has 
no  equal.  Symmetrical  in  Appearance.  Per- 
fection in  Service.  Soldered  connections,  silk 
wound.  500  ohm  induction  coil,  highest  finish. 
Send  for  prices.  Lower  than  equal  quality. 
Satisfaction  ^aranteed. 


Victor  Double  Pole 
Receivers. 

Horse  shoe  magnets. 
Built  on  correct  piinciples. 
Hard  rubher  cases. 
Highest  quality  Tungston  steel. 
Adjustment  perfect. 
No  metal  parts- 
No  experiment. 
Absolutely  correct. 
Send  for  prices. 

Victor  Combination. 

Carbon  and  Fuse  Cut-outs.  Pro 
tect  your  instruments  and  switch- 
boards from  lightning  and  high  ten- 
sion currents.  Sure  protection  from 
burnouts. 


Victor  Guarantee. 

We  guarantee  our  apparatus  to  he 
free  from  patent  infringement  and  will 
protect  oar  customers  in  the  use  of 
the  same.  There  are  no  iofringemeat 
suits  against  us,  as  we  build  our  ap- 
paratus under  our  own  patents  and 
respect  the  rights  of  others. 

Our  Switchboard. 

The  Victorexpress  removable  jack 
and  drop,  self-contained  Switchboard 
is  now  ready  for  the  market.  Send  for 
prices.  Built  Metallic  and  common 
return. 


Qet  our  prices  on  cable  heads  and 
cross  connecting  boards. 


Western  Telephone 
Construction  Co., 


The  Victor  Telephone 
Mfg 


p_     166-174  S.  Clinton  St., 
ibOij  Gliicago,  III,, U.S.A. 

Send  for  Full  Central  Station  and  Telephone  Descriptive  Matter  and  Prices, 


Makers  of  First-Class  Telephone 
Apparatus    of   all    Descriptions. 


WESTERN 
TELEPHONES 
SPEAK  FOR 
THEMSELVES. 

The  recent  decision  in 
San  Francisco,  uphold- 
ing the  validit}'  of  the 
Firman  Patent  for  Mul- 
tiple Jack  Switchboards, 
has  no  bearing  on  the 
Western  Multiple  Sys- 
tem. In  fact,  it  leaves 
the  Western  System 
about  the  only  non-in- 
fringing sj'stem  for  large 
exchanges  in  existence. 


MORAL:  -  DON'T  RUSH  INTO  TROUBLE; 
BUY  WESTERN  APPARATUS. 


Send  for  Sample. 


WESTERN  TELEPHONE  CONSTRUCTION  CO., 

33d-354  S.  CLDfTOX  STREET,  CHICAGO. 


NOTICE!! 


INDEPENDENT  TELEPHONE  COMPANIES. 

The  recent  decision  in  Pittsburg  against  the  Western  Telephone  Construction  Co.'s  bridging 
bells  does  not  in  any  way  affect  the  American  Multiple  Bells.  In  fact  it  leaves  the 
American  System  about  the  only  one  available  that  does  not  infringe  patents  owned  by  the 
supposed  "great  monopoly."  This  is  another  demonstration  of  the  soundness  of  the  American 
Electric  Telephone  Co.'s  patent  policy. 

JIORAIi:— Don't  rush  into  trouble;  buy  American  apparatns. 

American    Electric    Telephone    Company, 

iri-173  SOITH  CAJfAL,  STREET,  CHICAGO. 


THE  DOUBLE  DIAPHRAGM  NO- 30  AMERICAN  TRANSMITTER 


of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in  the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
'  an}-  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as  containing   features  that  place  it  far  ahead 

of  all  others. 

WILMELIVI  TELEPHONE  MFC.  CO., 

Caxton  BMildlng,  Buffalo,  N.  Y. 


This  Instrument,  for 
Tolume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate  , 
sounds  and  durable  I 
qualities  is  unequaled. 

The  Largest  Hanu- 
facturers  of  Te!e» 
phones  and  Switch^ 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  lOO.OOO 
telephones  In  use.  Four 
years*  serrice. 

Write  for  catalogue  showing  new  types  and  prices." 

U/C  PIIADRMTCC  'Workmanship,  material  and  efficiency 
lit   UUAnAn  I  tC  of  our  apparatus  to  be  of  the  btgbest 

grade,  and  aaree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  be  brought  against  OUR  pateo>"s  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO, 
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We  Lead  Again. 

Divided  Circuit  Toll  Line  Sys- 
tem absolutely  free  from  the  broad 
claims  of  the  Carty  patent  for 
Bridging  Telephones  system  re- 
cently upheld  as  valid  in  Pennsyl- 
vania. 

Far    better    than     bridgin 
series. 

Don't  buy  a  lawsuit. 
Apparatus. 


BuyS.-C 


'^^m^,^0sypS 


Independent  Telephone  Companies 

Can  Secure  the  Bencllt5  of 

Bell.  Telephone  Apparatus 


-By  Purcha-sln^— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the  ^^^^^ 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.    ADAMS   ST. 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  rio. 


IS    TR/^DI 


IVIiBk.RK 


STANDS  FOR  THE 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of   the 
BEST    THI^'OS    manufactured  or  controlled 
by   us — and    the  fact   of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are   the 
■Mew  S-fcandarci   ^ry  Ba'fc'fc^ries. 
^phon^    P^y    S'fca'fcions.         . 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 

MADISON,    WIS. 


Our  na^eto  belb  are  Mi  like  a  watcL 


WILLIAMS  ELECTRIC  CO.,  80-86  SENECA  STREET,  CLEVELAND,  OHIO. 


KEYSTONE  TELEPHONE  CO.,  Telephonmnl  Supplies. 


Offloe    ^n<ai    If-^d-torry: 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


THE  ORATOR. 


The  ORATOR 

Improved  Hunnings 

solid  back  dust  transmitters 
in  Wall,  Desk  and  Cabinet 
St>'les.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  longdistance  work. 

Anyone  can  make  an  Instru- 
ment that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  Is  quite  an- 
other problem. 

The  ORATOR  will. 

MANUFACTURED  BY 

Tie  RAWSON  ELECTRIC  CO,, 

ELVRIA,  0.,  U.S.  A. 


m  KOKOIO 
TRANSMITTER. 

Barkalow  Patent. 

Issued  Nov.  17, 1896. 

FINESTTALKER 
ON  EARTH. 

EspeciBlly  for  Exchange 
and  I/ong- Distance  Service. 

We  manofactnre  Switch- 
boards, all  stylea  of  Tele- 
phones and  everything  to 
equip  an  eictiaDge. 

Send  for  Illostrated  Cata- 
logue. 

KOKOMOTELEPHONE& 
ELECTRIC  MFG.  CO., 
Kokomo,  Ind.,  U,  S.  A 


Farr 
Telephones 

Are  so  simple   that   even 
children  can  use  them. 


It  will  pay  you 


To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 


Hints  io  telephone  men;  how  to  build 
lelepbone  lines;  diagrams  and  njrt-c- 
tioi.s  for  connecting  telephones;  liow 
to  overcome  telephone  troubles;  dia- 
grams for  connecting  intercomniunl- 
cating  systems;  weight  and  resist- 
ance of  line  wires;  estimates  for 
building  exchanges;  induction  of 
various  wires;  about  teleplione  pat- 
ents. Other  valuable  pointers.  Illus- 
trations of  different  methods  of  con- 
necting lines.  Over  200  illustrations  of 
everything  needed  in  telephone  work. 
This  valuable  catalogue  sent  free  on 
request.  AVe  make  everything  you 
need. 


■^  ^  ^S^)  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


ESTABLISHED     : 


NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

105  Fine  St.. 
liOUIS,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
theT\"est.  Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 
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THE  PELTON  WATER  WHEEL  COMPANY 

Gives  exclusive  attention  to  the  development  aud  utilization  of  water  powers  by 
the  most  modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice 
of  hydraulic  engineering  as  relates  to  power  development  in  its  widest  range  of  applica- 
tion, is  at  the  service  of  its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pel  ton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and 
are  running  the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as 
most  foreign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme 
variations  of  load-     Catalogues  furnished  on  application. 


Address, 


Pelton  Water  Wheel  Company, 


143  Libertr  St..  New  York  City.  U.  S.  A 


121  Main  St..  San  Francisco.  Cal..  U.  S.  A. 


IQUA  METALLIC  LATH 


b^aaaiMaitii;iiii5a»iMii^ 


Builders  everywhere  recognize  the  advantage  of  usin^  Metallic 
Lath  in  building.  Underwriters  favor  the  use  of  it  by  givang  a  sub- 
stantial reduction  in  insurance  rates,  which  in  itself  will  pay  a  large 
interest  on  your  investment.     Write  for  Special  Circular. 

THE  Cincinnati  corrugating  Co. 

Box   533.       PIQUA,  OHIO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

EspeciallT  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  : 
The  LargcM  Poicer  ficr  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ei-er  obtained  for  the  same  poicer.      The  highek  mean  efficiency  ever  realized  tchen 
running  from  half  (o  full  gale.     We  guarantee  also:   A  runner  of  the  greatest  pos- 
sible strength.    A  gale  uncqualed  in  guichness  and  eot^e  of  opaiing  and  closing. 
Tt:^ts  show  oier  SI  per  cent,  average  efficiency  icith  half  to  full  icater. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


NEW  CATECHISM 
OF  ELECTRICITY. 


HAWKINS' 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  a3 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         . 


JOS.  DIXOX  CBrCIBI^E  CO., 


Jersey  City,  X.  J. 


REG.TRADE  MARKS  Jhe  PHOSPHOR  Bronze  Smelting  Co.  liMiTED, 

2200  Washington  AVE.,PHiLADELPHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1  INGOTS,CASTINGS,WIRE,RODS,  SHEETS.  ETC. 

"M:,Mr,>. &^nf-    .  ^ —  DELTA   METAL 

y>^        --        CASTINGS,  STAMPINGS  "nd  FORCINGS 


ORIGINAL  AND  Sole  Makers  IN 


Plan  of  the  Work,  Contents,  Etc. 

Tlie  Xew  Catechism  of  Electricity  will  be  found  to  be 
surprisincly  plain,  and  free  from  useless  and  ambiguous 
terms.    l"lie  plan  upon  wliich  it  is  arranged  is  unique. 

The  book  is,  first  of  all.  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  wliich  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
tbroush  the  index  of  seventeen  double  columns  of  fine 
t\'pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  impor  ance  are  aionce  available. 

It  is  an  up-to  daie  work,  which  has  cot  t  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  took  lia*  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  uron  areas  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Kature  and  Source  ofElec- 
tricitj'  and  Slacnetism. 

TheL>>"nam6:  Conductors  and  Xon-Conduetors:  Sjin- 
bols.  abbreviations  and  definitions  relating  to  electric- 
ii\;  Parts  of  the  Dynamo:  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting:  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Vcderwriters  in  full; 
Electrical  Measurements. 

The  Electric  Kailway:  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telei'lione  and  Telegraph;  Tlie  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management:— all  the  directions  are  given  in  the  sini- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
_^___^  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chine Hre  also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechi'im  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ElECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


ARMINGTON  &  SIMS  COMPANY. 


»rovide:nci 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


■■^THIS  (5  HAS  BEEN  MAKING 

flELEPHONES 

?  20  YEARS,  HOT  CHEAP  BUT 
SERVICEABLE  SKD  fULLY  CUARANTHD. 
,•   CIRCUUiRS    FURNISHED.  • 

YlADVCTElECTRlCfe 

BALTIMORE. MP. U.S. A. 


''St.  Paul"  Telephones 

mentsfiUly  guaranteed.     Northwest 


For  Exchanges,    Private    Line 
and  Toll   Liu  3   Service.     Auto- 
matic "Warehouse  Systems,  Ex- 
.  press  Switchboards.    AUinstru- 

Engineering  Company,  St.  Paul,   Minn. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

5  ID  Marquette  Building, 
CHICACO. 


Electrician  Pubiisliing  Co., 


KLEIN'S  CLIMBERS 

Connectors's,  I-inemen's 
and  Construction  Tools 
Cataloei:e  Free...  ^^Send  for  one 
MATHIAS  KLEIN  &  SON.     ( 

87-89  W.  Van  Buren  St..  .  Chicago,  ills. 


THE  TELEPHONE  HAND-BOOK 

BT 
HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  rnly  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  ChlcaRa 


August  13,  1898 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 
''  1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St.,  Chicago,  III. 


STUDENTS 

Will    find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.'    Subscribe  now. 
23  00   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marquette  BIdg.,      ■     CHICAGO 


THE  LINK-BELT  MACHINERY  CO., 


Engineers,       Founders,        Machinists, 
CHICAGO,  U.  S.  A. 
Modern  Power  Transmission  Machinery. 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clulches,  Etc., 
Modern    Methods    of    Handling    Coal    in    Power   Plants   and    Large  Electric 
Stations. 

Designs  and  Estimates  Submitted  Promptly. 

LINK-BELT  ENGINEERING  CO.,  ■  ■  ■  PHILADELPHIA  AND  NEW  YORK. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


Cloth. 


53  Chapters. 


272  pages. 

Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  te.xt. 

F=Hice,  $2.00 

By  mail,  postpaid,   to  any  part  of  the  world 
This  book  while   especially  adapted  for  engineers'  examinations,   is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  st^^-am  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:     "I  think  there  are  few  engi- 

ELECTRICIAN  PUBLISHING  COMPANY.     - 


neers  that  it  wouldn't  do  acme  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  Ne'W 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 

*      Suite  510  Marquette  Building:,  Chicagro,  IM- 


MUNICIPAL  OWNERSHIP: 


With  legal  and   editorial  opinions,  tables  and  cost  of  lights   as  furnished   by  private    companies    and    ninnicipal    plants. 

BY    IVI.  J.   F-RA,IMCISCO. 
Fourth  edition,  revised.     100   pages.     PRICE  50c.    Full   of  valuable  information  for    everyone   interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARdUETTE  BUILDING,  CHICAGO. 


Manufacturers, 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company,  E"^ne»s 


It 


"i"  I  1"I"I"I"I  I 

Ten  years  ago  the  Westinghouse  Compound  Engine  made  the   world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing. 
has  been  verified  by  able  experts  many  times  since. 

rt  stands  to  this  day  UNTOUCHED. 

;■■I„^,^■■;.,^lI..I..^.^^■;■.^.^.l■.I..^■I-I■■^.I.■I..^■^■l■'I■■I"^■l■■^■I■■l■■^■!■■I■^^^H•4^^H^^^H^•^^^^H^4^4^4^^^■^^^^^^^H^^ 

SHOPS  AT  PITTSBURG  ANB  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.     Boston,  53  State  St.     Chicago,  171   La 
Salle  St.    Detroit,  Union  Trust  BIdg.    Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  BIdg. 
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Builders  of  tte 


Tesla 


Niagara  and 
St.  Lawrence 


Generators, 
Aggregating  115,000  H  P 


Our 


Short 
Stories* 


Induction 
Motors. 


The  only  motors  supplying  Niagara 
Power  in  Buffalo. 


Shallenberger 
Meters. 

The  alternating  current 
meter  adopted  as  the  Standard 
by  the  British  Board  of  Trade 


Westinghouse 


Wurts 


Owners  of  the 


Tesla  Polyphase 
System 


Lightning 
Arresters. 

Awarded  the  John  Scott  Medal 
by  the  Franklin  Institute. 


Electric 


&  Mfg.  Co., 
Pittsburg,  Pa 


New  York.  Atlanta.  Austin,  Boston. 
Buffalo,  Chicago,  Cincinnati, 

Philadelphia,  St.  Louis,  San  Francisco, 
Syracuse,  Taeoma, 

Denver,  Mountain  Electiic  Co. 

Canada,  Ahearn  &  Soper,  Ottawa. 
Mexico,  G.  &  O.  Braniff  A  Co., 


of  electrical  transmission. 


City  of  Mexico. 

Westinghouse  Electric  Co.,  Ltd., 
32  A'ictoria  St.,  London. 
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JUST   lAlHKT   YOU   MRE   LOOKING   FOR! 

^= A   New  and   Valuable   Book — =^ 

Electric  Lighting    Plants, 


THEIR    COST    AND    OPERATION. 


By 


W.  J.  Buckley.     With  numerous  illustrations,  diagrams,  plans,   tables,  etc.     275  pages.     Cloth.     Price,   S2.00,   postage  free.     This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  an)-  size.  The  cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lighting. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  D\Tiamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dj-namos,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost  of  Incandescent 
D^'namos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  JMotors,  Cost  of  Operating  Lamps  per  hour.  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — 
iron.  Cost  of  Stacks — brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimne3'S,  Circuit  Loss,  Contract  Blanks,  Current  Distri 
butioD,  Circuits — overhead.  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  DjTiamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.  E.L.  A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  X.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curi'es,  Wiring  Tables — Primary'  Wiring,  Wiring  Tables — Secondary'  W'iring,  Wiring  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  \^'ater  Power,  Wood  as  Fuel.     The  onlj-  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 
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Suite  510  Marquette  Building:,  Chicago. 
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The  only  company  in  the 
world  manufacturing  under 
its  own  roof  every  electrical 
device  necessary 
to  the  equipment 
and   satisfactory 
operation  of 

LIGHT, 

POWER, 

RAILWAY  and 

TRANSMISSION 

SYSTEMS. 
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Direct  Current  Apparatus  for 
vicinity  of  station  and  Multi- 
phase   Generating.      Trans- 
forming and  Converting  Ap' 
paratus  for  outly° 
ing  districts  and 
suburbs. 

BUILDS  and 

GUARANTEES 

COMPLETE 

CENTRAL 

STATION 

EQUIPMENTS. 


750  KILOWATT  a.  E.  REVOLVINQ  FIELD  ALTERNATOR. 


GENERAL  ELECTRIC  COflPANY. 


Boston,  Maes. 
New  York.  N    V. 
Syracuse.  N.  V. 


PRINCIPAL   OFFICES,    SCHENECTADY,   N.  Y: 

Buffalo.  N.  Y,  Pittsburg,  Pa.  Ciocinoati,  Ohio.  Chicago.  111.  Dallas,  Tesas. 

Philadelphia.  Pa.  Atlanta.  Ga.  Columbus.  Ohio.  Detroit.  Mich.  Helena,  Mont. 

Baltimore.  MH.  New  Orleans,  La.  Nashville,  Tenn.  St.  Louis,  Mo.  Minneapolis,  Minn. 

For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept.,  Schenectady,  N.  Y,.  and  44  Broad  Street,  N,  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd..  Tot'onio.  Ont. 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I,  CONTEMTS.— CHAPTER  I;  Electricity;  rositive  and  Negative:  Conductors. 
Non-Conductors  and  lasuialortj;  Electro-Motive  Force;  Volts;  Resistance;  Olims;  Current;  Am- 
peres.—CHAPTERII:  I>ynamos;  MuKnets;  Field  Coils;  Electro  MaRnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures.  Construction  of,  Different  Kinds  of:  Commutators.  How  Made  and  Con- 
nected; Heating  of  Armatures;   Eddy  i'urrents.— CHAPTER  IV:    The  Current;   How  Produced 


Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  Id  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  I>ip;lit;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burninfr;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockworkiamps:  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brusbes;  Tlie  Brush  Comnuitators;  Brushes;  Different  Styles  of  Brushes;  Double  Bnishes; 
Single  Biaishes;  Troubles  with  (.'ommutators  and  Brushes:  Correct  Position  of  Brushes:  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation: 
Hand  Regulation:  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation:  The  Dynamo:  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Ciurent  Regulation;  Brush  Armature;  Diagram  of  Cir- 
ctiits  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  s  Brush  Dvnamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  Svstem;  Aiitomatie  Regulator; 
Circuits  of  Regulator:  Clri;uits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Desf^ription  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Ren;uIation;  Dyuamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Resuiator.— f:HAPTEti  XIII:  Schuyler  Svstem  of  Automatic  Current  Regulation; 
Dynamo;  Armature.  Conmiutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator. ^CHAPl'ER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo:  .\rmature;  Commutator  and  Brushes;  Controlling  Maenet:  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast. -CH.\PTER  XV:  "Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation:  Djnaamo;  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XAT: 
Ampere  Meters:  Tangential  Sr-alo;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
andPotentiallndicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Anparatu-s.— CHAPTER  KIX:  WHieatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Tasting  Instrument;  Amiattu-e:  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  DjTiamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chhies.— CHAPTER  XXri:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Cimclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
Same  as  in  Dynamos;  Tj'pes;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.;  Direction  of  Rotation  and  Direction  of 
Current;  Starting  Motors ;  Diagram  of  Connection. 


PART  II.  CONTENTS.-CHAPTERI:  Alternate  Current  Dynamos:  Principles  of  tb» 
Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II;  Dynamos,  Continued;  The  Mordey  Alternator;  Stationarv  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction:-Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers: Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transfomisrs  Continued;  Induction  Coils;  Con- 
verters: Transforming  Up  and  l>o\vn;  Design  of  Transforu-'ors;  The  Static  Charge;  Protection 
Against;  Groundihg  the  Secondary;  Other  Devices;  The  Foil  1  rotector;  Different  Types  of  Trans- 
formers.—CHAPTER  ^'I:  Transformers,  Concluded;  Fuses;  Regidation;  Windingof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII;  Parallel  System:  Series  Aro 
Light  Svstem:  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit:  Secondary  CifL-uit;  Placing 
of  Trahsformers;  Fuses;  Diagram  of  Series  Arc  Light  0*rcmtr.— (CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapiditvof  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Are  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  FlatCarhons.— CHjVPTER  X; 
Arc  Lamii.s.  in  ^Multiple;  Slattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TERXI:  IMeasuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  tiiose  used  with  Continuous  Currents;  Ammeters;  A'oltnieters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments.  Continued;  Hot  "Wire  Instru- 
ments; The  Cardew  Voltmeter:  Details  of  the  Instriiment:  Low  Potential  "N'oltmeter.— CHAPTER 
XIII:  Voltmeters;  Double  Coil  Voltmeter;  Two  Tvpes.— CILiPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  T^visted  Strip  Insfruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.- CHAPTERXVl:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  operation;  Diagrams  of  Parts;  Slattery  Induction  I\Ieter:  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  in  Operating;  Alternate  Current  (Jenerators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIIl:  Ohm's  Law;  Strennlli  of  Current:  Formulas  and  Examples;  Power  and  Heal- 
ing Effects  01  Currents.— CHAPTER  XIX;    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 
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OUR  CATALOGUE 

OF  THREE  HUNDRED  PACES  ILLUSTRAT 
iWG  AND  DESC3UBING  A  LARGE  NUMBER  OP 

BRnySES  Designtd  and 

BUILDINGS  I  ^i'^r^. 
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THE  BERLIN  IRON  BRIDGE  CO. 
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SHULTZlELTiNq! 

(patent  SABlE  RAWHIDE) 

SHULTZBELTlNqC0.5T.L0UlS.M0. 

U.;S.A. 


^H)  DELAWARE  HARD  FIBRE  CO., 

^^:^«5-^  WILMINGTON,  DEL. 

SEKD  FOR  CATALOGUE  AX1>  SAKPI^ES. 

Sheets,  Rods.  Tubes    and    Special    Shapes^ 


'Atnwr. 


rThe  Fibre-Graphite  Commutator  Brush.! 


!,U.  S.  and  Foreign  Patents.) 

1 80  Spirting  Dnder  Varying  Load. 

f         No  Wear  on  Commutator. 

r  No  Shifting  of  Quadrant. 

#  80  per  cent.  Pore  GrapUte. 

r  For  Sample  Order,  and  Prices,  write  to 

I  Holmes  Fibre  -  Graphite  Mfg.  Co., 

J  Station  Z,  Philadelphia. 


GORDON    PRIMARY   CELL. 

For  Open  and  Closed  Circuit  Work, 

The  Perfect,    Modern.    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads,  telephone  and  gas  engine 
companies.  j 

WE  CLAIM:— Constant  discharge  of  current  without  polarl-  | 
zation;  no  local  action;  no  noxious  gases  or  fumes ;  noacids;  least 
labor  for  operation;  cleanest;  not  freezing  at  2S*  below  zero;  eco- 
nomic value  50  per  cent,  greater  than  gravity  cell,  and  30  per  cent. 
freater  than  best  other  cell  in  market.  For  Xo.  l  cell.  250  ampere 
ours;  for  Xo.  2  cell,  100  ampere  hours:  on  open  circuit,  .9  to  1 
volt;  on  closed  circuit,  .65  to  {-J-^  volt.  Send  fnr  circular  and  price  list. 

THE  GORDON -BDRNKAM  BATTERY  CO., 

594  Broadway,  New  York  City. 
GEO.  W.  PATTERSON,  1539  Mxrqoette  BMe..  Chlcaco,  III. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN.  SHEETS;  RODS  AND  TUBWa 

For  Electrical  and  Mechanical  Purposes,  Kailway  Dust  Guards,  Wasban 
and  Packings.    Patent  Insulating  Cleats. 


MAyrgACTUBED  BT 


THE   KARTAVERT  MANUFACTURING  CO.,  WilnilHgton,   Del. 

VULCANIZED  FIBRE. 

Higliest  grades  for  electrical  iostdation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.    Catalogues  and  samples  on  application* 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


I&l  PAKTRimRIEReWlUaNSJ 

millllH  f  125  50.  bZnii.  St.  ITPhila.   j 


GENERAL 
SUPPLIES 


Black  Diamond  File  Works,  t 


Est.  1863. 


Inc.  1895. 


AMERICAN"  Sfr 

ARE  THE  BEST.    Sand  for  d«icrlplln  Circular. 
*  Absolutely  Non-Infringing.        , 


AMERICAN  BATTERY  CO., 

csT-D  1009.         174  S.  Clinton  St.,  Chicago,  III, 
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|6.  &H.  BARNETT  COMPANY, ^ 
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at  Atlanta, 
1895. 
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KMISD  wmi  nwBt  WMTE  CORE  1nR£ 


OFFICE 

TKo  F-erris  ^A^K«»el   ^o. 

1  131   THE  ROOKERY. 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  III. 
GtESTLKiiEs: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  lo 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,  the  wire  upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 

Tours  very  truly,         

THE  FERRIS  WHEEL  CO. 
Bv  L.  V.  Bice.  Mgr. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  TTnitad 

States. 


GRIMSHAW  WHITE  CORE. 

RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


Used  by  some  of  the  largest  Central  Stationi 
and  Fire  and  Police  Departments  in  the  U.  B. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE:  rbiupuecJ         CHICAGO:  BOSTON:  SAN  FRAMCISCO: 

13.17CortlandlSI..  Me»  York.       ■""""""•I  320  Dearborn  St.    134Congr«s  St    116  New   MontgiMry  St 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

wEBTERN^sELUNG  AGENT,    sitTiplex  Electi'lcal  Cottipany, 

1 137  Monadncck  Block,  CHICAGO.  75.81   Cornhill,  BOSTON,  MASS. 

A.I-F'RED  R.  IVIOORE:, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

ieOO  ADTD  20«  KORTH  THIBD  STREET,  PHIIiAJ)EL,PHlA,  PA. 


^tP»'^: 


1889— Paris  Exposition, 
Medal  for  Bnbber  InsalatioB. 

1893— W^orld's  Fair, 
Medal  for  Bobber  Insalation. 


THE  STAITDABB  FOB 

BUBBEB  IKSULATIOSr. 

■•"""""""  Sole  Manufacturers  of 

Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  "pr^-  Wires. 


Wlllard  L.  Candee. 
M.  DurantCheever, 


THE   OKONITE  CO., 

253  Broadway,  New  York. 


Ltd. 


-Managers. 


Geo.  T.  Manson,  Gen'l  Supt 
W.H.Hodgins.Secy. 


JOHJSTD.  CKIMMINS,  JB.,  Ftest. 


(Fonuerly 
California 
Aspbalt  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

57  East  spth  Street, 
NEW  YORK. 


THE  "AMERICAN"  FUEL 

EOOIMOIVIIZEF?. 

THE  BEST  IN  THE  WORLD. 

BROOIVIELL,SCHiVIIDT3^CO.,Ltd. 

MANUFACTURERS, 

Cable  Address,  Y'^F9»C,      f^A.., 

Broomell,  York.  .  .      ^      ^^ 

A  B  C  Code,  4th  Edition,  ^^-  ^-  '^• 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  loofe  over  the  ground  and 
submit  estimates.  It  requires  an  expert  Imowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


WESTIIN  ElecMeal  Ingtafflent  Co., 

1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Weston  Standard 
Portable 
Direct  Reading 


Vf  estoQ  Oronnd  Detector  and  CIrcalt  Tester. 


Voltmeters. 

SEll  I  i  voltm  eters, 

Vol  tain  meters, 

.Ammeiprs. 

MLlli  ammeters, 

€r round  Dete'-iors  and 

Cfrcait  Testers, 

Ohmmeters. 

Portable  <xalvanometcrs. 

Oar  Portable  loetrnmentB  are  recojmlzed  as 
The  Standard  the  world  over       The  Semi-Port-  I 
able  Laboratory  Standards  are  still  better. 

Oar  Station  Voltmeters  and  Ammeters  are  ! 

aDPnrpBsaert  lo  polat  of  extreme  eccaracy  and 
ioweBt  consamptloa  of  eoergy.  i 

Mention    the     Wesxbhn    Electeioian    when 
writiDg  for  catalogues. 


^ELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  IHfr. 

203  Broadway,  New  York. 

Western  Office,  MarqueMe  Bldg.,  Chlcags,  III. 
M.  DUPEROW, 
Washlnston,  D.C. 


NEV.    ij,,^r_,  ,,.   cL..:,     (,0.. 

New  Orleans,  La. 


StandardUndergroundCabieCo. 


642  The  Bookery, 
Chicago, 


Westinghouse  Bldg.,"—    18  Cortlandt  St., 
Pittsburg.  New  York  Cit>-. 

507  Security  Building,  St.  Louis.  Mo. 


122S  Betz  Bldg^ 
rhlladelphla.  Fa, 


Electric  Gables,  Condulf  s,  Wires  and  Accessories, 

Also  High  €irade  Robber  CoTered  1Vire»  and  Cables. 


Steel  Dynamos  and  Motors.  8. 

15,  20,  35,  50,  100,  200.  300  and 
500-light  macbines.  '/i,  1, 2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
aod  get  our  prices  l)efore  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO..   -  Troy,  Ohio. 


HaATINUM 

For  all  Purposes. 

Scrap  and  Xatire  Platinum  Purchased. 

BAKER,  <£  CO.,  4:08-414^  Xew  Jersey 
Railroad.  Ave.,  Xe-«varl£f  "S.  J. 


Queen  &  Co., 

1012  Chestnut  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 

Switcliboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls, 


HEADQUARTERS 

RHEOSTATS! 

THE  CUTLER-HAMMER  MFG.  CO., 

CHICAGO. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  loof 
experience  and  careful  investigation  enables  oi 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


T.H.Brady,  New  Britain,, Conn.,  U.S.  A.. 


Manufacturer  of  Mast  Arms.Pole  and 
Swinging  Hoods.  House  Brackets  and 
other  Specialties  for  CoDstructlon 
ViQX^.— Catalogues  and  Prices  fur- 
nished on  application. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO..  PHIUDELPHU 


ii 


HARDY"  LAMPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 

-riHE  K.  &  \f^f.  CC3.,  F>i-r-rsF-iE:i-C3,  ■vi.a^s.. 

MflDufac'urers  of  Dyaamo  Bruslies,  Arc  Hanger  Boards,  Spark  Arresters  and  Commuiator  Compound. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meysejiburg  &  Badt,  Chicago.     Pacific  Arc  Lamp  Co.,  23  Stevenson  St..  San  Fraacisco. 


-NOVEI.TY  IJK  FOaCEIiAIK- 


NZSTV  PZSRU  FUSE  PIiUG. 

TKY  IT-YOlI'IiL.  BITY  IT. 

PERU  ELECTRIC  MFG.  CO.,  PERU,  IND. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  alECBAKICAIi  COIV8TRUCTION, 

HI6rHEI4T  EI/ECTSICAXr  EFFICIENCT. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


SOLE 
MAKEES  IN  THB 
U.  S.  A, 


THE  Fuel  Economizer  Co., 

MAIN  OFFICE  AND  WORKS:  MAHEAWAN,  N.  Y. 
Branch  Offices:    74  Cortlandt  St.,  Kew  Torlc  \(*r-.-x  Ex- 
chanffe  Ridg.,  Boston,  Mass.;  no.")  Afon«dnocir  Blk.,  Ctiinairo,  ill.;  54 
IfrSt.  Chambers,  Montreal,  Can.;  32  First  St.,  San  FranclBCo,  Cal. 
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Creosoted    Wood    Conduits 


VIE^V  OF  JOIXTS. 


CROSS     ARMS 

CREOSOTED    WILL    LAST   FOR   MANY 

YEARS. 
IT  PAYS  TO  USE  THEM. 

GET  OUR   PRICES. 


UilMI 


:rorouimd   ^a/ii 


FOR    TELEPHONE,    TELEGRAPH    AND    ELECTRIC    LIGHT    COMPANIES. 


There   are   adfantaers  in   neiins  CBEOSOTED   M'OOD  COSTDUITS 

not  obtained  in  aalnff  any  other  kind ;  lea  Trill  not  be  scratched  by 
being  dran'n  throngh  them:  no  concrete  foundation,  sides  or  top 
retiuired;  "wirea  in  creosoted  wood  conduits  are  most  easily 
reached  between  manholes ;  subways  constructed  with  creosoted 
wood  conduits  in  less  time  than  by  any  other.  In  parks  and  on  bonle- 
Tards  they  are  the  best  because  vegetable  growth  is  prevented,  keep- 
ing roots  aTray  from  cables. 


THE  IVIICHIC3A.N  F>IIRE:  CO.,  Bay  Ci-by,  IVIicHisan,  U.  S.  A..' 

A  National  Rider  never  changes  his  monnt— National  Cycle  3Ifg.  Co.,  Bay  City,  Mich.  €ret  our  Bfew  Catalogue. 

W.  S.  HILL  ELECTRIC  CO.,MMgn!Jm 


GENERAL  WESTERN  AGENTS: 

Send  for  Catalogue.  Central  Electric  Co.,  Chicago. 


AA/^ITOM 

»>A/^nrom 


10A.R1 
5  A.IM1 


»A.NI 


"tribal      IVIacKiinery     and     Suppli 


One  Type  A  IS  T.  H.  Alternator,  S60-light,  com- 
pound   wound,    self-oiling $400.00 

1— 550-light    30    K.    W.    Westing-house    Alternator. 

with   exciter  and   instruments 400.00 

1— 550-light  T.  H.,  T.vpe  A  6,  Alternator,  with  ex- 
citer and   instruments 375.00 

1— A  35  T.  H.  SoO-light  Alternator 475.00 

1— 750-light  Westinghouse  Alternator,  with  exciter 

and   iLStruments    425.00 

1— 1.000-light  Westinghouse  Alternator,  with  ex- 
citer   and    instruments 650.00 

1— 1.000-light  National  Alternator,  with  exciter  and 

instruments   500.00 

1— 1.000-iight  Westinghouse  Alternator,  with  ex- 
citer and    instruments 850.00 

1— A  60  T.  H.  1.000-light  Alternator 675.00 


1— 2,000-light    Westinghouse    Alternator,    with    ex- 
citer and  instruments  ?900.00 

1— 15-light  Sperry  Arc  Dynamo.  2,000  C.  P 100.00 

1— 25-light  Sperry  Arc  Dvnamo,  2,000  C.P 140.00 

1— 35-light  T.  H.  Arc  Dynamo,  2,000  C.  P 300.00 

1— 4S-light  T.  H.  Arc  Dvnamo,  1,200  C.  P 300.00 

1— 50-light  T.  H.  Arc  Dynamo.  1.200  C.  P 400.00 

1— 50-llght  Standard  Arc  Dvnamo,  2,000  C,  P 350.00 

1— 50-light  Ball  Arc  Dynamo,  SOO  C.  P 200.00 

1— 125-light  Sprague,  110-voIt  Dvnamo  (New) 140.00 

1— 150-light  Jenney,  UO-volt  Dvnamo  (New) 160.00 

1— 150-light  Lloyd.  llO-volt  Dynamo 125.00 

1— 225-light  Detroit,  llO-volt  Dvnamo 150.00 

1— 300-light  United  States,  UO-volt  Dynamo 175.00 

1—400  Wood,  UO-volt  Dynamo,   multipolar 275.00 

2— 540-light  Edison  Dynamos,  UO-volt,  30  K.  W 3S.00 


The  above  Apparatus   in   Chicago  stock   ready  for  Immediate  delivery. 
Machinery  and  Supplies. 


2—150  K.  W.  Westinghouse  4  Pole,  New  oOO-TOlt.  .$1,200.00 

NEW     T.     H.      RECORDING     WATTMETERS,      FOR 
ALTERNATING     CDRHENT,     50-VOLT. 

10  Ampere  $8.50 

20  Ampere   10.00 

30  Ampere   12.00 

50  Ampere   14.00 

Also  a  large  quantity  of  Shallenberger  ampere-hour 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 

Western  Electric,  single  or  double  carbon $7.50  each 

Standard    6.00  each 

T.  H..  6.8  ampere  and  9.6  ampere,  single  or 

double    10.00  each 

Send  for  complete  List  of  Electrical 


Longr  Distance  Telephone 
74.4.  EXPRESS. 


166=174  So.  Clinton  Street,  CHICAGO. 


'Standard  1 
dTctjonaW 


624  pages,  $3.00. 


^Ri7HHt.ric 


dm^^ 


^k  S^5A^I^^ 


150  pages,  $1.00. 


5L0AN£ 


150  pages,  Si.oo. 


158  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

BV  T.  O'CONNOR  SLOHNS. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY. 


Suite  510  Marquette  Building,  Cliicago. 


TRANSFORMERS-WATTMETERS 


(S^h-IEeF-F-ER'S     IIVI^R^VE^.) 


Double  Primary  Coils, 
Double  Secondary  Coils, 
Good  Ventilation, 
Lightweight. 
High  Efficiency, 
Good  Regulation, 
Small  Iron  Loss. 

Convenient  to  Install. 


No  Brushes, 

No  Commutator, 

No  Moving  Wire, 

Simplicity. 

Durability, 

Reliability. 

Accuracy, 

Even  to  a  6  c.  p.  Light. 


DIAMOND  ELECTRIC  CO., 

Office:  1202  Fisher  Building,  Chicago,  III.  Factory:  Peoria,  III. 
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TRAOf    MARK  : 


"  ffifjiocttie  srctumulator" 

HEGISTERED   fltPTEMBEH    II,   1BB4. 

CHLORIDE  ACCUMULATORS  IN  THE  LIGHTING  AND  POWER  STATION  OF  THE 
WOONSOCKET  ELECTRIC  MACHINE  &  POWER  CO, 

Mr.  Herbert  Lloyd,  General  Manager,  Electric  Storage  Battery  Co.,  Philadelphia,  Pa.  WOONSOCKET,  R.  I,.  July  28th,  1898. 

Dear  Sir: — In  answer  to  your  inquiry  in  relation  to  the  operation  of  and  saving  created  by  the  use  of  the  storage  battery  installed  by  you  in  our  power  station.  I  am 
pleased  to  submit  the  following: 

The  battery  has  given  eminent  satisfaction  from  the  time  of  its  installation  March  8,  1897,  the  battery  has  been  in  constant  Service  since;  the  elements  are  apparently  lo-day 
in  as  good  form  and  condition  as  when  first  installed;  the  cost  of  repairs  has  been  nothing;  the  attendance  required  has  been  about  35  hours  per  month,  for  recording  specific 
gravity  and  filling  tanks.  The  cost  of  coal  consumption  before  the  installation  of  the  battery  for  the  year  endirg  April  ist,  1897,  was  $11,135  28;  ior  the  year  ending  April  ist, 
1898,  $6,358.76,  with  the  battery  in  use  and  some  additional  water  power,  with  an  increase  of  1 1  per  cent,  in  load.  Allowing  about  5  per  cent,  for  decrease  in  price  of  coal  and 
crediting  25  per  cent,  of  the  saving  to  increased  watec  supply  above  that  of  previous  year,  we  find  a  net  saving  in  coal  alone  of  30  per  cent,  or  $3,37500.  The  saving  in  labor 
amounts  to  about  S500  00. 

In  general,  I  would  say  as  a  reserve  the  battery  has  fully  demonstrated  its  value  on  many  occasions,  owing  to  low  water,  breakdowns,  and  in  taking  care  of  sudden  demands, 
as  in  the  case  of  snow  storms  and  holiday  loads,  when  we  have  had  occasion  to  draw  upon  it  beycnd  its  rated  capacity. 

'  Respectfully  yours,  (Signed)  L.  C.   LINCOLN,  General  Manager. 

THE  XSImECTRIC  STORAGES  BATTERY  CO.,  ■'^"''^'h?l";del^phia,  pa. 


SALES  OFFICES 


(  NEW  YOEK, 
JS:  J.  BOSTON.  MASS..  CO  State  St. 


I  Broad  St. 


SAN  FEAXflsro.  CAL.,  Ill  Front  St. 
BALTIJIORF,  MD..  Equitable  BldR. 
CHICAGO.  ILL..  Room  1424  Marquette  Bldg.  CLE\'ELAND,  O.,  Koom  914  New  Ennlaod  BIdg. 

CANADA,  The  Canadian  General  Electric  Co.,  Limited,  Toronto,  Ont. 


Catalogues. 


•  EC^NOIVIICA.1 


■  IIMDESTFRUC-TII 


^S^eLxxx   Jxxraotiorx. 


CUTOUT. 


Write  for  Catalogues. 


Switch  and  Panel  Boards. 


- "     - "            r. 

!, 

IIbt    • 

1 

THE  BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


Sole  Mfr's.  and  Patentees. 


unri 


IM.    Y. 


REWIRED  WITH  RAVEN  WHITE  CORE  WIRE 


OFFICE 

Tho  F-«»rris  ^A^l1oel  ^o. 

1  131   THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago  III. 

Gentlemen; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,   the   wire   upon   the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice.  Mgr. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  UniteS 
States. 

Used  by  some  of  the  largest  Central  Station! 
and  Fire  and  Police  Departments  in  the  U.  8. 


GRIMSHAW  WHITE  CORE 
RAVEN  WHITE  CORE 
COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 

New  York  Insulated  Wire  Company, 

MAIN  OFFICE:  nniupuec.J        CHICAGO:  BOSTON:  SAN  FRANCISCO: 

l3.17CortlandtSt.,  New  York.      """"''""■  1  320  Ocarliom  St.    134  Congress  St.    115  Now   Montgoimry  St. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.  vi 
AmoricaH  Battery  Co —  ixll 
American Bl.  Heater  Co.      xll 

Amer.  El.  Meter  Co 

Amer.  El.  Tel.  Co xvl 

American  Elec.  Works sill 

Ames  IroH  Works 

Armlngton  &  Sims  Co '. .  x vill 
Atlantic  Alcatraz  Aspli.  Co.     1 

Baln.Foree xii 

BakerA  Co i 

Ball  Engine  Co xtx 

BamettCo..  G.  &  H xxli 

Seattle  Zinc  Works  Co.  xiv 
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Berlin  Iron  Bridge  Co..     xsil 
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Cabinet  Mfg.  Co 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  EL,ECTRICAL,  REPAIRS  AlVD  MACHIIVE  WORK  OF  EVERY  DESCRIP- 
TIOIV.  In  having  yonr  repair  worli  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 
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BULLOCK  MOTORS! 

TI-IE     Bt-ll_l_0^»<     EI_EC*rRIO     IVII=-0.     CO.,     ^1  NCI  N  N  A,-ri,     tS. 


The  S-W  Arc  Light  Radiators. 

BRILLIANT  AND  ECONOMICAL. 

Absolutely  free  from  side  shadows,  or  those  cast 
by  flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal  and  are  prac- 
tically indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:     Chicago  General   Fixture  Co., 
169  Adams  Street,  Chicago,  III. 


SHADOWLESS  RADIATOR  MFG.  CO.. 

FARIBAULT,  MINN. 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  .'ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated,  Cloth,  $2.00.  Paper  cover, 
$1.00.     Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marquette  BIdg:.«  Chicago. 
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^  BULLOCK  GENERATORS! 

"TI-IB     BUL.I_CCK     EI_EC-rF3IC     IVIF-O.     CO.,     ^IIMCIIMIM^K-ri,     ^. 

JS.  OOOID    BOOK!! 


ELECTRIC  TRANSMISSION  HAND-BOOK 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which 
45,000  copies  have  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  $1.00. 


EI§QtriQian  Publishing  Qompany,  510  Marquette  Building,  Qhicago. 
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Central  Electric  Company, 


A^^^ 


\',        O  NEVER         C 
',^  OOAPTOINTS     y 


264=266=268=270  Fifth  Avenue,  | 
Chicago. 


Dry 


A  Dry  Battery  that  stays  wet 
Is  an  apparent  paradox,  but  the 
Mesco  Dry  Battery  does  just 
that;  it's  the  only  one  of  its  type 
that  retains  its  moisture  for  an 
extended  period,  is  always  ready 
for  action,  and  it  acts  lively. 


5emi=Dry 


A  Wet  Battery  that's  dry  is  an- 
other paradox.  The  new  Samson 
Semi-Dry  Battery  comes  nearer 
to  this  than  anything  yet  offered. 
The  elements  are  contained  in 
a  porcelain  jar  and  sealed;  needs 
but  the  addition  of  water  to  be  im- 
mediately operative;  will  not  spill. 


Wet 


t 


•J- 


The  Edison  Lalande  Primary 
Battery  has  established  itself  far 
in  advance  of  any  type  of  closed 
circuit  primary  Battery;  it's  the 
recognized  standard  for  primary 
batteries;  as  reliable  as  a  govern- 
ment bond;  made  in  numerous 
sizes  for  all  kinds  of  service. 


Large  stocks  of  these  Batteries  always  on  hand. 


.j..^.j..^.;.4.^ 
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NOW    IS   THE   TIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  K.  C."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  the  defects  of  the  principal  lightning  arresters  on  the 
naarket  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
circuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
&0W  of  dynamo  current.  Construction  is  strong  and  durable, 
/  and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANiMCTURING  COMPANY 


'ITTSFIEl-l 


THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sale  of  the  S.  K,  C, 
System  in  Canada. 


I   BRANCH 


OFFICES  Oin^ 

Vst. 


Chicago,  1506  riarquette  Building. 


Boston,  Equitable  building. 

New_york,  Rooms  1006-1007  Empire  Bldg.,    Broadway  and   Rector  St. 


San  Francisco,  300  California  Street. 
'    iderson,  S.  C. 

Louis,  Mo.,  Western  Electrical  Supply  Co. 


WESTERN    ELECTRICIAN 


August  20,  i8 


•V.' 


,V.V.V.V.V.W.V.-.V.".V.V.V.V.VAW^^^AVAV^« 


i 


5 

> 


^oderh^lus,^ 


n^ 


-^^^ 


THE  AKRON  ELECTRICAL  MFG.  CO., 


^^KF90IM,     ^HIIO, 


MANUFACTURE 


ELECTfilC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent 
continuous  overload,  with  52*^ 
rise  in  temperature. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


A.  minn  eifitore. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Go. 
Partrick,  Carter  &  Wllklns. 
ProcU  r-Eaymond  Mfg.  Co. 
Western  Electric  Co. 

Are  Ijunpa. 

Central  Eleotnc  Co. 
DleMMlg  Co. 
Electrioal  Exchange. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Qen'l  Inc  Arc  Light  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlnghouse  El.  A  MIg.  Co. 

Are  I/iffbt  Cord. 

Samson  Cordage  Wits. 

Batteries  and  Jars. 

Burnley  Batt.  <fe  Mfg.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Edlsnn  Mfg.  Co. 
Eleotrlo  Appliance  Co. 
Gordon-Burnham  Battery  Co 
Illinois  Electric  Co. 
Lieclttnehe  Battery  Co.,  The 
national  Carbon  Co. 
Partrick,  Carter  A  Wllkins. 
Peru  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Bella. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Huebel  &  Manger. 
Illinois  Electric  Co. 
Partrick.  Carter  &  Wilkins. 
Proctor-Raymonfl  Mtg-  Co. 
Western  Electric  Co. 

Beltlnff. 

Link  Belt  Machinerv  Co. 
L.  P  &  D.  Transmitter  Co. 
Main  Belting  Co 
Munson,  Chas.  Belting  Co. 
Peerless  Ruboer  Mfg.  Co. 
BhulU  Belting  Co. 

Sellers. 

Ames  Iron  Works. 
Armington  &  Sims  Co. 
■     Westlnghouse,  Church.  Kerr 
SCO. 

Beoks,  Kleetrleal. 

BleotrioUn  PubllBMng  Go. 

Bridges,  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 

Brnsbes. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Holmes  Fibre- Graphite  Co. 
K.  &  W.  Company. 
Ohio  Elec.  Specialty  Mfg.  Co. 

Bnildings  and  Rooflnff. 

Berlin  Iron  Bridge  Co. 

Borelar  Alarms. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Bleotrlo  Appliance  Oo. 
Huebel  &  Manger. 
Partrick.  Carter  &  Wllkins. 

Cables  (See  InsnlAted  Wlrea.) 
CaMes,  Klectric  (See  Insu- 
lated     Wlrei).     Copper, 
Sheet  and  Bar. 

American  Eleo.  Works. 
Brliey.  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
East«m  Electric  Cable  Oo. 
General  Electric  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
Now  York  Ins.  Wire  Co. 
aimplez  Electrical  Oo. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Carbons-Polntsdfc  Plates. 

Central  Electric  Co. 
Chicago  Edleon  Co. 
C-ommerclal  El.  Supply  Co. 
Eleotno  Appliance  Oo. 
National  Carbon  Co. 
Relsinger.  Hugo. 

Componnd. 

Boiler  Espurpator  Co. 
Dearborn  DrueAOhem.Wks 
Illinois  Klectrtc  Co. 
Mass.  Chemical  Co. 
Mcl<ennan  &  Co.,  K. 


Ohio  Elec.  Specialty Mfg.Co. 
Standard  Paint  Co. 
Western  Electric  Co. 

Commntator  ^egrraents. 

Commutator  Co  ,  Tne. 

Condnit  and  Conduits. 

Central  Electfic  Co. 
Commercial  El.,  Supply  Co. 
Electric  ApDliance  Co. 
Michigan  Pipe  Co. 

Construction  &  Repairs. 

Akron  Elec.  MIg.  Co. 
Bullock  Elec.  Mfg   Co. 
Chicago  Edison  Co. 
Ft.  Wayne  Elec.  Corporation. 
Hodge,  Walsh  &  Lorlng'. 
McRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
I^ht  Plants. 

Akron  Elec.  Mfg.  Co. 
Bain.  Force. 
Broughton.  H.  P. 

eullock  Elec.  Mfg.  Co. 
entral  Electric  Co. 
Commercial  El.  Supply  Co. 
Dlehl  MIg.  Co. 

Pt.  Wayne  Eleo.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
Star  Dynamo  Works. 
CniteQ  Elec.  Imp.  Oo. 
Wagner  Eleo.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfe.  Co. 
Western  Electric  Co. 
Westlnghouse  Eleo  &  Mfg Co- 
Conveyors. 
Borden  &  Selleck  Co. 
Link-Belt  Machinery  Co. 

Copper. 

Eeattle  Zinc  Works  Co. 
Besly  &  Co..  Chas.  H- 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

American  Electrical  Works. 
Besly  &  Co.,  Chas  H. 
Brlxoy,  W.  R. 
Central  Electric  Oo. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Oo. 
OkonlteCo.,The. 
Phillips  Insulated  Wire  Co. 
Roebling'sSons.  Co.,  J.  A. 
Simplex  Electrioal  Co. 
Standard  Underground  C.  Co. 
Washburn  i  Moen  Mfg.  Co. 

Cordaere. 

Samson  Cordage  Wks. 

Correspondence  fe^chools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 

CroBS-Arms.     Pins     and 
Brackets. 

Brady.  T.  H. 
Central  Electric  Co. 
Central  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tei.  &  Cons.  Sud.  Co. 
Michigan  Pipe  Co. 

Oat-Outs  and  S-wltebes. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  EdiRon  Co. 
Cleveland  Electric  Co. 
Commercial  fil.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Eleo-  Co. 
Hill,  W.  8.  Blectrlc  Co. 
Illinois  Electric  Co. 
K.  &  W  Company. 
Leonard,  H,  Ward  Elec  Co. 
Palate  Co.,  H.  T. 
Pern  Elec.  Mfg.  Co. 
Wwrner  Elec.  Mfg.  Oo. 
Western  Electric  Co. 
WeRblngtaouse  El-  b  Ufg.Oo. 
Dynamos. 
Akron  Elec.  Mfg.Co. 
Bullock  Elec.  Mfg.  Oo. 
Central  Electric  Co. 


Commercial  El.  Supply  Co. 
Crocker- Wheeler  Elec.  Co. 
DIehl  Mfg.  Co. 

Pt.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
Star  Dynamo  Works. 
United  Elec.  Imp.  Co. 
■Wagner  Elec  Mfg.  Co. 
Walker  Company. 
Warner  Co  ,  Wm.  F. 
Warrsn  Elec.  Mfg.  Co. 
Warren-  Medbery  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Economizers,  Fuel. 

Broomell,  Schmidt  &.  Co. 
Fuel  Economlter  Co. 

Elec.  Heaths  Appliances. 

American  Eiec.  Heater  Co 

Electric  3Ieters. 

American  El.  Meter  Co. 

Electric  Rail^v^ays. 

General  Electric  Oo. 
Walker  Company. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and  Meclianl- 
cal  En  grin  e  era. 

Bain.  Force. 
Broughton,  H.  P. 
Lemon,  L.  E. 
Sargent  &  Lundy. 
Wray  Co.,  John  C. 

Electrical  Instruments. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Keystone  El.  Instrument  Co. 
Leonard,  Ward,  Eleo.  Oo. 
Palste  Co.,  H.  T. 
Queen  4  Co. 
Western  Electric  Co. 
Weston  Electrical  Inst.  Oo. 

Electrical  Speolaltlea. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Ohio  Elec  Specialty  Mfg.Co. 

Electro-Magnets. 

Varley  Duplex-Magnet  Co. 

Electro-Flatinff  Maeh^. 

Besly  &  Co.,  Chas.  H. 
General  Electric  Co- 
Hobart  Elec.  Mfg.  Co. 

Engrines,  Gas. 

Otto  Gas  Engine  Wks. 
Wray  Co.,  John  0.   Co. 

Enfflues,  Steam. 

Ames  Iron  Works. 
Armington  &  Sims  Co. 
Ball  Engine  Co. 
Skinner  Engine  Co. 
Westlnghouse,  Church,  Kerr 

A  Co. 
Wray  Co.,  John  C. 

Fan  Outfits. 

Beck,  A.,  Electric  Oo. 
Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Diehl  Mfg.  Co. 
Edison  Mfg  CO. 
Emerson  EI.  Mfg.  Oo. 
General  Electric  Co. 
Illinois  Electric  Co. 
Rosenberg,  Co.,  A. 
St,  Louis  El.  Supply  Co. 
Wagner  Electric  Mtg.  Co. 
W^alkpr  Company. 
Western  Electric  Co. 
Westlnghouse  El.  Sl  Mfg.  Oo. 

Fibre. 

Delaware  Hard  Fibre  Co. 
Kartavert  Mfg.  Co. 
Vulcanlred  Fibre  Co. 

Files. 

BamettOo.,G.  &  H. 

Fixtures,  El.  &  Comb*n. 

Central  Electric  Co. 
Commercial  El.  Supply  Oo. 

Flexible  Sbafts. 

Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Electric  Appliance  Co. 

<blasb:eta. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

6ras  Eiighting,  Electric 

Central  Electric  Co. 
Partrick.  Carter  &  Wllkins. 
Western  Electric  Co. 

Gears. 

Besly  &.  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

General  Elec.  Nnppilea, 

Beck,  A.,  Electric  Oo. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Oo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W.  S    Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  &  Wllkins. 
Peru  Elec.  Mfg.  Oo. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 

Globes  and  Electrieal 
Glasairare. 

Central  Electric  Co. 
Commerolal  El.  Supply  Co. 

GoT^ora,  Water  YVbeel. 

Lorn  bard  Water  Wheel  Gv.Cc. 

Grapbite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Plbre-Graphite  Oo. 

Insulators   and  Inanlat- 
ine:  Materials. 

Atlantic  Alcatraz  Asph.  Co. 
Brliey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Suooly  Oo. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Empire  China  Works. 
Hill,  W-  S.  Electric  Co. 
Illinois  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Munsell  A  Co  ,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo..  The. 
Palste  Co.,  H.  T. 
Peru  Elec.  MIg.  Co. 
Phllllpg  Insulated  Wire  Co- 
Simplex  Electrical  Co- 
Standard  Paint  Co. 
Standard  Underground  O.  Oo. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated      Wires      and 
Cables— Maarnet  Wirea. 

American  Electrioal  Works. 
Brixey.  W.  R. 
Central  Electric  Co. 
Chicago  Ins  Wire  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Montauk  Multlph.  Cable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Oo. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Oo. 
Washburn  Si  Moen  Mfg.  Co. 

Junction  Boxes. 

Bossert  Klec.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

I^amps,  Incandescent. 

Buckeye  Electric  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
intnois  Electric  Co. 
K.  A  W   Company. 
Lynn  Incandescent  Lp.  Oo. 
Sawyer-ManElec.  Co. 
United  Eleo.  Imp.  Co. 


Western  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Iiiffbtnins  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Westlnghouse  £1.  &  Mfg.  Co. 

Maffnet  TVire. 

(See  Insulated  Wires.) 

necbanieal  Slachinery. 

Besly  A  Co.,  Chas.  H. 
Link-Belt  Machinery  Co. 
Stilwell-Blerce  Smith- Valle. 
Westlnghouse,  Church,  Kerr 
A  Co. 
Slica. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

Minlns  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinery  Co. 
Westlnghouse  El.  <fc  Mfg.  Oo. 

Motors. 

Akron  Elec.  Mfg.  Oo. 
American  Engine  Co. 
Beck,  A.,  Electric  Co. 
Bullock  Elec   Mfg.Co. 
Commercial  El.  Supply  Co. 
DIehl  MIg.  Co. 

Pt.  Wayne  Elec.  Corporation. 
General  Electric  Ca 
Hobart  Elec.  Mfg.  Co. 
Illinois  EleCiilc  Co. 
Sargent  &  Lundy. 
Stanley  Elec.  Mfg.  Co. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Wray  Co..  John  C. 

Packing. 

Besly  <fe  Co.  Ohas.  H. 
Garlock  Packing  Go. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Oo. 

Paints. 

Atlantic  Alcatraz  Asph.  Co. 
Central  Elactrlo  Co. 
Commercial  El.  Supply  Co. 
Mass.  Chemical  Co. 
Standard  Paint  Co. 

Phosphor  Bronse. 

Bealy  Si  Co.,  Chas.  H. 
Phosphor  Bronze  Sm.  Oo.Ltd. 

Platinum. 

Baker  &  Oo. 

Poles. 

Berthold  &  Jennings. 
Central  Mfg  Co. 
Electric  Ry.  Equipment  Co. 
LIndsley  Bros. 
Michigan  PSoe  Company. 
Tnrrey  Hedar  Co. 
Valentine-Clark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  El  Supply  Oo. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Refiners. 

Swarts  Metal  Refining  Oo. 

Be-WindJns— Ke^pairs. 

Beck,  A.,  Electric  Co. 
Cliicago  Armature  Co. 
Chicago  Edison  Co. 
Electrical  Exchange. 
Hodge,  Walsh  &  Lorlng. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Leonard,  Ward.  Electric  Co. 
Ohio  Elec. Specialty  Mfg.  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Roofins* 

Cincinnati  Corrugating  Co. 

Second- Hand  llachin'y. 

Electrical  Exchange. 
Hodge,  Walsh  &  Lorlng. 

Speabins  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  A  Wilkins. 
Western  Electric  Co. 


Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Keystone  EI.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst.  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Oo. 

LockieA  Vlall. 

Street  Cars. 

Stephenson  Co.,  John. 

Tapes,  Insulatins. 

American  Electrical  Works. 
Brtxey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  P. 
New  York  Insulated  Wire  Co 
Okonlte  Co..  The. 
Simplex  Electrical  Oo. 
Washburn  A  Moen  Mfg.  Co. 
WesternElectric  Co. 

Telephones,  Telephone 
Material  and  Switch, 
boards. 

American  El.  Telephone  Oo. 
Cabinet  Mfg.  Co. 
Commercial  El.  Supply  Co 
Ericsson  TelephcBe  Co. 
FarrTel.  A  Cons.  Sup.  Co. 
Holtzer-Cabot  Electric  Co. 
Keystone  Tel.  Co. 
Kokomo  Tel.  A  El  Mfg.  Co. 
Kusel.  D.A  . Tel. AEl.  Mfg.Co 
Northwest  Engineering  Co 
Rawson  Electric  Go. 
St.  Loulfi  El.  Supply  Co. 
Standard  Tel.  A  El.  Co. 
Star  Dynamo  Works. 
Sterling  Electric  Co 
Stone  City  Tel.  Mfg.  &  Cods. 

Co 
Stromberg-Carlson  Tl.M.Co. 
Viaduct  Mfg.  Co. 
Victor  Telephone  Mfg.  Co. 
Western  Electric  Co. 
Western  Tel.  Cnns.  C» 
Wllhelm  Tel.  Mfg.  Co. 
Williams  Electric  Co. 
Two  Is. 
Klein  A  Son,  Mathias. 

Tran  sfOrmers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diamond  Elec.  Co. 

Ft.  Wajme  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Oo 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Ca 

Tnrbined:  Waterl¥heelB. 

Dayton  GiolM  Iron  Works  Co 
LeSel  Si  Co.,  Jas. 
Pelton  Watur  Wheel  Co. 
StUwell-BI»>-e«  Smith- Valle 

UnlTersities. 

Harvard  University. 

Tnlcanized  Fibre. 

Vulcanized  Fibre  Oo. 
ITire,  Bare. 

Besly  Sl  Co^  Chas.  H. 
BrLiey,  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Electric  ADollance  Co 
Illinois  Electric  Co. 
OxonlteCo.,Tht. 
Phillips  Insulated  Wire  Oo. 
Roebling'sSons  Co.,  J.  A. 
Standard  Underground  C-  Co 
Washburn  ft  Moen  Mfg.  Co. 
Western  Electric  Co. 

M  oodiT^ork,  Electrical. 

Cabinet  Mfg.  Co. 

XBay  Outfits. 

Central  Electric  Co. 
Commercial  Bl.  Supply  Co 
Ounon  Xi  CO. 

Zincs. 

Beattle  Zinc  Works  Co. 
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FANS 


FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 

OUR  CEILING  FANS  AND  ELECTROLIERS 

ARE  THE 

Recognized  Standard 

M  OF  THE  WORLD. 


I 


Our  Desk  and  Bracket  Fans  are 
Built  of  the  Finest  Mate- 
rial and  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 


ON 


Celling  Fans— Column  Fans— Counter  Column  Fans— Desk  Fans— Bracket  Fans— Exhaust  Fans. 


,   NEW  YORK:  561=563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
•   BOSTON:  128-132  Essex  St. 


DIEHL  MANUFACTURING  CO. 


ELIZABETHPORT,   N.  J. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  often  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  incandescent  Lamp  Co., 


I-YNN,   IVIAJ 


TRANSFORMERS 

OF  TO-DAY  HAVE  REACHED  A  DEGREE 
OF  PERFECTION  WHICH  MAKES  IT 
POSSIBLE  TO  GIVE  THE  MOST  ECONOfl- 
ICAL  RESULTS  IN  OPERATION. 

We  SELL  THE 

LAKON 

TRANSFORHER. 

WE  CAN  SUPPLY  EVERY  DETAIL 
USED  IN  LINE  CONSTRUCTION,  WIRE, 
TAPE,  INSULATORS,  BUSHINGS,  CUT- 
OUTS, SWITCHES,  SOCKETS,  FIX- 
TURES, CROSS-ARMS,  PINS,  LAG 
SCREWS,  LIGHTNING  ARRESTERS, 
STATION  INSTRUHENTS,  ETC. 
WE  ARE  BOTH  DEALERS  AND  MANUFACTURERS 

Electrical  Apparatus 

and 

Supplies. 


WESTERN  ELECTRIC 
COMPANY, 


CHICAQO 


.NEW  YORK. 
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SANDY  HILL,  N.  Y.,  U.  S.  A., 


MANUFACTURERS  OF 


INDUCTOR  ALTERNATORS. 


New  York— 39  Cortlandt  St. 
Providence,  11. 1.— Bauitiaii  Blflg 
WashinRton,  D.  C-— GU  Ke.logg  Bldg. 
Cliarleston.S.C— 47  Broad  St. 
New  Orleans.  La.— 223  Uenneu  Blig. 
Dallas,  Texas— 158  Main  St. 
Houston,  Texas. 
Chicago,  III.— 1(100  Fisher  Bldg. 
Minneapolis.  Miun  — lOl  First  Ave.  N. 
Harrisburg,  Pa.— 11  N.  Market  Square. 
Elmira,  N.  Y.— Y.  M.  C.  A.  Bldg. 
Atlanta,  Ga.— 1  N.  Forsyth  St. 
Omaha.  Neb.— 1510  Howard  St. 
San  Francisco,  Cal.— 409  Market  St. 
St.  Louis.  Mo.— GOl  Eurlineton  Bldg. 
Yokohama.  Singapore  and  Philippines -Bagoali 
&  Dilles. 


TUC   nUlV   U/ATCO    MflTOD   which  can  be  adjusted  or  tilted 
InC    UI1LI     nAlLII    IrlUlUn    la  any  dlreciloa  while  ruaalng. 

Patented  June  28,  1898. 
7  in.  diameter,  2V4  Jb.;  brass  turned  balance  fth  1  o    £ti\ 

wheel  and  pulley.    Price «|>IO« O w 

9  in.  diameter,  2M,  lb.;  brass  turned  balance       |  ^   c/* 

wheel  and  pulley-    Price I  /■  O  w 

7  in.  diameter,  witli  12  In.  polished  brass  fan       |    m     Mf\ 

and  brass  guard.     Price I  *r ■  *» w 

Write  for  Discount  to  the  Trade. 
^A.  ROSENBERG  CO.,  Baltimore,  fid..  U. 


¥d 


READERS  OF  THIS  JOURNAL.IN  NEED 


PMiffl**3MWl'l'aMIK»ISIW»^ 


PJ^ICES  BEFORE  ORDEI^INC  ELSEWHERE. 
20YEARS  IN  THE  BUSINESS. 

'      CHICAGO  ELECTRO  &  STEREOTYPE  CO. 

I4<i  155  PLTMOUTH  PUCE  CHICAGO  ILL. 


^ 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEV  STEEL 
PASSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Purnishine,  Decoration  and  Efficient  Service. 

To  Detroit,  piacKliiaG,  Georgian  Bag,  PetosKeg.  Gdicago 

No  other  Line  ofiFers  a  panorama  of  460  miles  of  equal  variety  and  interest. 
Four  Tripb  per  Week  Between  Day  and  Night  Service  Between 

DETROIT  AND  CLEVELAND 

Fare.  $1,50  ^^^^  Direction. 
Berths,  75c.,  $1.     Stateroom,  $1.75. 

Connections  are  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
and  Southwest,    and  at  Detroit    for    all 
points  North  and  Northwest. 
Sunday  Trips  June,  July,  Aug., Sept.  Oct.  Only 

IGHT  BETWEEN 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  JVIeais  and  Berths. 
Approximate  Cost  from  Cleveland,  $17; 
from  Toledo,  $14;   from  Detroit,  $12.50. 


EVERY  DAY  AND   N 

CLEVELAND,  PUT=IN-BAY  and  TOLEDO. 


Send  2c.  for  Illustrated  Pamphlet.     Address 

A.  A.  SCHANTZ.  0.  F.  «.,  DETROIT,  MICH. 


I 


I 

I 
I 

1 

s 


Superiority  Uoder  ^11  Coi^ditioi^s 

Has  won  the  favor  and  approbation  of  all 
riders  who  have  purchased 

Bevel-Gear 

Ghainless 
Bicycles,  $125. 

It  is  generally  admitted  by  them  that  the  Columbia  Bevel-Gear 
Chainless  is  over  a  mile  faster  in  the  hour  on  ordinary  roads 
than  chain  wheels,  and  that  it  has  10%  advantage  in  hill  climbing. 

Rides  Easily,  Smoothly  and  Silently. 

COLUMBIA     CHAIN    WHEELS,  -  -  $7B 

HARTFORD    BICYCLES,  ...  SO 

VEDETTE    BICYCLES,  -  -  $4-0    AND    35 

POPE  MFG.  CO.,  Hartford,  Conn. 


i 

I 
I 

i 

I 

1 
§\ 

1 


OARLOCK'S  HIGH-GRADE  PACKINGS. 

THEY  ARE  THE  lUEAIi  PACKINGS  FOK 

^^  Steam,  IVater,  Gas,  Ammonia,  £tc. 

The  standard  for  i8  years,  and  hold  the  tecord  for  quality, 
durability  and  economy.  Send  for  samples  and  new  catalogue. 

Garlock's  Gaskets  and  Rings.  fffi™S%rad°er^e  ""Z 

Garlock  Gasket,  the  Economical  Gasket,  the  Achilles  Gasi'et. 
EnKineers  and  dealers  will  find  it  to  their  interest  to  corie- 
spond  with  us  as  to  prices,  for  we  guarantee  to  save  you  money. 

THE  GARLOCK  PACKING  CO., 

New  York,  Boston.  Chicago.  Philadelphia,  Pittsburg 
Cleveland,  St.  Louis,  Denver. 


Cut  Gaskets 

Main  Onices  and  Factories: 


I  For  Man-Holes  and 
haad-Uoles. 


PAL.M>:«A,N.Y.;  ROai£,  OA. 


REPAIR  SHOPS. 


Commutators  Made  and  Refilled. 

Armature  Winding  for  any 

System. 


Chicago  ArmatureCo., 

14-16  N.  CANAL  ST.,  CHICAGO. 


TheLntes^ 

^  w  Rontgen 

Jt 

f 
ll 

IH 

Iv 

]t 

^,^*^HOV^S  THE 

fp^ 

)i  MONON  ROUTE  ) 

^               ■:•  ■■•■.     DIRECT     LINE-     .."-..» 
CHICAGO                           LAFAYETTE 

INDIANAPOIIS                  LOUISVILLE 
CINCINNATI        „^D,.Li  ■">'"'*    SOUTH 

NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Electrical  Dictionary. 


Containing  all  of  the  words  and  defini- 
tions in  the  science.  A  new  work.  In- 
spensable  to  the  electrician,  student  and  professor.    Over  11,000  words  and  about  15,000 

detinitions.    By  Edwin-j.  Houston,  A.  M.,  Ph.D.  (Princeton).    1  volume,  32mo,  cloth,  $2.50; 

leather,  $3.00. 

A  hand-book  for  busy  people.    By 
M.,  Ph.  D.,  and  Arthur  E.  Kennelly, 


Electricity  Made  Easy.     I'SStI  KS?! 

Sc.  D.    I  volume,  12mo,  cloth,  $1.50. 


Dynamo-Electric  Machinery. 


By  Silvanus  P.   Thompson,  D.  Sc,  B.  A.,  P.  R.  S. 

Sixth  edition,  revised  and  enlarged.    Profusely 

illustrated  with  new  engravings.    19  folding  plates.    2  volumes.  8vo,  cloth,  gilt,  $6.00. 

The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 

and  this  is  now  a  new  work.    It  is  indispensable  to  the  electrical  expert,  professor  and  student 

of  electrotechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work  in  Iv/o  volumes. 

Polyphase  Electric   Currents  and  Alternate  Current   Motors. 

By  Silvanus  P.  Thompson,  D.  Sc,  B.  A..  F.  R.  S.     1  volume,  8vo,  cloth,  gilt,  $3.50. 
The  most  important  work  on  the  subject.    A  companion  book   to  "Uynamo-Electric  Ma- 
chinery."   One  of  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  Trr^'U**'^    mr-a/4«  T7-^cTr  ^5"  Edii'in  J.  Houston,  Ph.  D..  and  A.  E.  Kennelly.  Sc  D. 

r^lgeijrd.  XVldUC  J::.d,by.  This  llttle  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo- Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, 16mo,  cloth,  75  cents. 


Bj'  Edwin  J.  Houston, 
Ph.  D.,  and  A.  E.  Ken- 


Scholars'  A  B  C  of  Electricity. 


The  Interpretation  of  Mathematical  Formulae. 

nelly,  Sc.  D.     1  volume,  12mo.,  cloth,  $i.2c. 

A  most  valuable  aid  to  students  and  electrical  workers. 

AID  /^  — £  *pli>/»+**J/"J*tr         Now  approaching  its  65th  thousand.    By  William  H.  Meadow - 
^^  y^  yJl  J-JCCiriCUy*       croft,    l  volume,  12mo.ctoth.  go  cents.    Fully  illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  elementary  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 

By  Williayn  H.  Meadowcroft.    1  volume,  12mo, 
illustrated,  cloth,  50  cents. 
The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.    A  large  num- 
ber of  simple  experimentshave  been  added,  with  notes  relative  to  the  work.    It  is  the  primary 
book  for  school  use. 

T^Kff  "V"  l?-aT7*  "I"  PhotOifraphy  of  the  Invisible  and  Its  Value  in  Surgery.  By  William  J. 
1  lie  ./\.  JXeiy,  Morion,  M.  D.  Written  in  collaboration  with  Edwin  W,  Hammer,  1  volume, 
12mo,  cloth  and  silver,  75  cents;  paper,  50  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    a%"ofd"™5^ent'"''°""™^'-  '  ™""°''  "°'°' '""' 

The  first  primary  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  this  work  about  the  X  Kay  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  tine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Bontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

{Sent  Prepaid  on  Receipt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 
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nP.nnnnM  ^  ^^^^  ^^^  ^mUl  WORKS, 

DEARBORN  laboratories,  water  chemists, 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦(  vegetable  boiler  compound. 

ALL  KINDS  OF  ANALYSIS.         OILS  A  SPECIALTY.         WATERS  FREE. 

Finest  and  Largest  Laboratories 
in  the  World.  ^ 

29,  30. 31, 32  and  33  Rialto  Building.  CHICAGO.  WM.  H.  EDGAR,  President. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 

Electrician  Publishing  Co.,      """''  'cmSr'"""' 
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325  Pages. 


PRICE  $2.00. 
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A  series  of  Thirty-four  Practical  ^Lessons  covering  tlie  Science  of  Electricity  from  Its 
Fundamental  Principles  to  Its  Every-Day  Applications.  By  Prof,  D.  C.  Jackson,  University 
of  Wisconsin;  Prof,  H,  S.  Carhart,  University  of  Michigan;  Prof.  B.  F.  Thontas,  University 
of  Ohio;  Prof.  Wm.  A.  Anthony,  of  Xew  York;  Prof.  Brown  Ayres,  Tulane  University;  ProlL 
A.  C.  Perrine,  liCland  Stanford  University,  Cal. ;  Prof.  Geo.  D.  Shephardson,  University  of 
Minnesota,  and  others. 

A  Comprehensive  Treatise  in  Simple  Language,  Free  from  Algebraic  Equations  and 
Easily  Understood. 


CHAPTER  I.  The  Nature  and  Properties  of  Electricity.— Origin  of  Electricity;  Two  Kinds; 
J,aws  of  Attraction  and  Repulsion -Positive  and  Negative  Charge-  Terms,  Conductors,  Insulators, 
Electric  Conductivity;  Conveying  Electricity;  The  Electroscope;  Force  Exerted  Between  Charged 
Bodies;  Unit  of  MeasuremeDu  of  Quantity  of  Electricity;  Electrometer. 

CHAPTER  11.  Machines  for  Qeneratine  Electricity  by  Friction  and  by  Electric  Induction.— 
Making  Machine  to  Continuously  Generate  lilectricity  by  Friction;  Tlie  Electrophorus;  Induction 
Generator;  Units  of  Electric  Current  and  Pressure;  Electricity  Conveyed  by  unit  Current  Each 
Second;  Negatively  and  Positively  Cliarged  Conductors;  Relation  of  Lightning  and  Sparks  of 
Electrical  Machine. 

CHAPTER  III.  Electric  Batteries  or  Appliances  for  Generating:  Electricity  by  Chemical 
Action.— Action  of  Batteries;  Electric  Pressure;  Voltaic  Electricity;  Direction  of  Current  Flow; 
Production  of  Continuous  Current;  Battery  Cells  in  Series;  Production  of  Pressure  by  Cells;  Polari- 
zation and  Its  Avoidance;  I.eclanche  Cell;  Open  Circuit  Cells. 

CHAPTER  IV.  Electric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
Action  (Concluded).— Closed  Circuit  Cells;  Local  Action;  Law  of  Electro-chemical  Actiou;  Kleetro- 
ehemical  Equivalent;  Primary  Batteries  Compared  ^vith  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  Difference  Between  a  Primary  and  Storage  Battery;  How  Storage  Batteries  are  Made; 
Parallel  Connection  of  Plates  in  Storage  Batteries. 

CHAPTER  V.  The  Nature  and  Propertiesof  Magnetism,  Magnetic  Fields.— Permanent  Mag- 
netism: Magnetic  Attraction  and  Repulsion;  Poles  of  Magnet;  Magnitude  of  Force  Between  Two 
Magnets;  Aging  Magnets;  Earth's  Action  on  Magnetic  Needle;  Magnetic  Field;  Action  of  Lines  of 
Force. 

CHAPTER  VI,  The  riagnetic  Effects  of  Electric  Currents  and  riagnetic  Circuits.— Effect  of 
Electric  Current  on  Magnetic  Needle;  Relation  Between  Direction  of  Lines  of  Force  and  Direction 
of  Current  Flow;  Determination  of  Current  Direction  by  Compass;  Ampere  Turns;  Solenoids; 
Ampere's  Theory- Snlenoids  with  Steel  or  Iron  Cores;  Residual  Magnetism;  Electro-Magnets; 
Magnetic  Permeability;  Magnetic  Reluctance;  Magneto  Motive  Force  or  Magnetic  Pressure. 

CHAPTER  VII.  Ohm's  Law  of  the  Flow  of  Electricity.- Pressure;  Resistance;  Current; 
Volt;  Ohm;  Ampere;  Mercury  Resistances;  Conductivity  of  Copper  Compared  with  Other  Metals; 
Resistance  of  Circuits  Made  Up  of  tlie  Same  Parts  in  Parallel;  Joint  Resistances;  Fall  of  Voltage 
Over  Resistance:  Effect  of  Temperature  on  Resistance;  Copper  Temperature  Coefficient. 

CHAPTER  VIXI.  Heating  Effects  of  Electric  Currents.  Miscellaneous  Effects  of  Electric 
Currents.— Foot-poimd:  Joule;  Horse-power;  Watt;  Kilowatt;  Watts  per  Horse-power;  Heating 
Effects  on  Bearings  of  Machinery;  Effect  of  Electricity  on  Nerves  of  Animals;  Muscular  Effect  of 
Strong  Currents. 

CHAPTER  IX.  Galvanometers  and  Voltameters.— Differences  in  Construction  for  Large  and 
Small  Currents;  Presence  and  Direction  of  Currents  Shown  by  Galvanometer;  Strength  of  Current 
Indicated;  Tangent  Galvanometer;  Reflecting  Galvanometer;  Needle  Suspension;  d'Arsonval  Gal- 
vanometer; Terms  "Dead-Beat,"  "Calibrate;"  Voltameter;  Electrolyte,  Electrolysis;  Electrode; 
Forms  of  Voltameters. 

CHAPTER  X.  rieasurement  of  Electrical  Resistance.— Resistance  Measured  by  Substitution; 
Resistance  Boxes;  Use  of  German  Silver;  Coils;  AVbeatstone  Bridge;  Measuring  Resistances  with 
Bridge;  Measuring  Very  High  Resistances;  Practical  Examples. 

CHAPTER  XI.  Everyday  Measurements  of  Electric  Currents  and  Pressure.— Three  Effects 
by  Which  Currents  are  Directly  Measured;  Amperemeters;  Milliampere;  Microampere;  Three 
Classes  of  Magrvetic  Amperemeters;  Weston  Amperemeter;  Electro  Dynamometers;  Hot  Wire 
Instruments;  Scales  of  Amperemeters;  Alternating  Current  Measuring  Instruments;  Measuring 
Very  Large  Currents;  Measuring  Electric  Pressures;  Voltmeters;  Cardew  Voltmeter;  Electro- 
meters ;  Electrostatic  Voltmeters;  Standard  Cells ;  Measuring  Currents  by  Voltmeter  and  a  Standard 
Resistance. 

CHAPTER  XII,  Every-day  Measurements  ot  Electric  Power,  Condensers  and  the 
rieasurement  of  their  Capacity.— Wattmeters;  Electrodynamometer  Used  as  Wattmeter;  Record- 
ing Wattmeters;  Coulomb  Meters;  Watt  Hour;  Ampere  Hour;  Capacity;  Farad;  Microfarad;  Con- 
denser; Capacity  of  Condenser;  Charging  Condenser;  Specific  Inductive  Capacity;  Selection  of  In- 
sulation for  Telephone  Cables;  Capacity  of  Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacity  Measurements;  Leyden  Jar.       , 

CHAPTER  XIII.  Electrolytic  Deposition  of  Hetals.- Electroplating;  Metals  Commonly  Used 
In  Plating;  Sattof  a  Metal;  Nitrate  of  Silver;  Cyanide  of  Silver  and  of  Potassium;  Solution  for  Sil- 
ver Plating;  Vats:  Quality  of  Electrolytic  Deposit;  Effect  of  Too  Great  or  Small  Currents;  Cleaning 
Articles  to  be  Plated;  Gilding  Inside  of  Silver  Articles;  Base  Metals  on  Which  Nickel  is  Usually 
Plated;  Solution  for  Nickel  Plating;  Electrotyping;  Electrotype  Molds;  Electrotype  Finisliing; 
Electrolytic  Refining  of  Copper;  Solution  Used. 

CHAPTER  XIV.  The  Electric  Telegraph.— Elements  of  Electric  Telegraph;  Telegraph  Cir- 
cuits; Telegraphic  Signals;  Sending  and  Receivintr;  i  eleeraph  Lines;  Sounder;  Relays;  Local  Cir- 
cuits; Multiple  Telegraphy;  Duplex  Telegraphy:  Diplex  Telegraphy;  Quadruplex  Telegraphy. 

CHAPTER  XV.  Hultiple  TeieKraphy.— Differential  Relay;  Polarized  Relay;  Pole  Changer; 
Principles  of  Operation  of  Diplex,  Quadruplex,  Bridge  Duplex.;  Artificial  Line;  Autographic  Teleg- 
raphy. 


CHAPTER  XVI.  The  Telephone.— Bell  Telephone;  Microphone;  Blake  Transmitter;  Ex- 
changes; Switchboard:  Long-Distance  Transmitter. 

CHAPTER  XVII.    The  Construction  of  Telegraph  and  Telephone  Lines  and  Instruments.— 

Poles;  Cross-Arms;  Pins;  Joints;  Insulators;  Insulation;  Ground  Plates;  Underground  Cables; 
Conduits;  Fuses;  Multiple  Switchboards. 

CHAPTER  XVIII.  Testing  Lines  for  Insulation  and  Conductivity  and  the  Location  of  Leaks 
and  Breaks.— Line  Troubles;  Groimds;  Crosses;  Locating  Trouble;  Earth  Currents;  Line  Con- 
ductivity and  Insulation;  Testing. 

CHAPTER  XIX.  Principles  of  Continuous  Current  Dynamos  and  Motors.— Electric  Con- 
ductor in  Magnetic  Field;  Field  Strength;  Induced  Electric  Pressure;  Direction  of  Current;  Mov- 
ing Conductors i^Alternating  Current;  Dynamos;  Magnetos;  Commutator. 

CHAPTER  XX.  Principlesof  Continuous  Current  Dynamos  and  jnotors,  their  Construction, 
Care  and  Attendance.— Gramme  Armature;  Siemens  Armature;  Armature  Current;  Laminating 
Cores;  Foucault  or  Eddy  Currents;  Hysteresis;  Fundamental  Principlesof  Dynamos  and  Motors; 
Points  of  Good  Dynamo;  Counter  Electric  Pressure;  Types  of  Field  Windings;  Series,  Shimt  and 
Compound  Wound  Machines;  Multipolar  Machines;  Regulation;  Care  and  Maintenance. 

CHAPTER  XXI.  Arc  Lighting  and  Arc  Light  nachinery.— The  Arc;  Arc  Lamps;  Principles 
of  Operation;  Connections;  Arc  Dynamos;  Current  and  Pressure  Required;  Making ol  Arc  Carbons; 
Regulators:  Arc  Light  Switchboards. 

CHAPTER  XXII.  Incandescent  Lighting  and  Power  Transmission,  Two,  Three  and  Five 
WireSystemsof  Distribution  for  Electric  Lights  and  Motors.— Incandescent  Lamp;  Filaments; 
Vaccuum;  Material  for  and  Making  of  Filaments;  Advantages  of  Incandescent  Lamps;  Incandes- 
cent and  Motor  Circuits:  Constant  Pressure;  Loss  of  Voltage;  Circular  Mils;  Practical  Examples; 
Weight  of  Copper  Required  for  Transmission  of  Power  at  Different  Pressures;  Three-Wire  System; 
Motor  Starting  Resistances. 

CHAPTER  XXIII.  Construction  of  Electric  Light  and  Power  Circuits,  and  Their  Testing.— 
Overhead  Electric  Light  Wires;  Weather-Proof  Wire;  Arc  Circuit  Wires;  "Drawing  In"  and  "Bui.'t 
In"  Underground  System;  Underground  Electric  Light  Cables;  Edison  Tubing;  Feeders;  Mains; 
Inside  Wiring;  Cleat  Work;  Moulding  Work;  Concealed  Work;  Dangers  from  Fires;  Distribution 
System. 

CHAPTER  XXIV.  Testfng  Electric  Light  Circuits  and  the  Distribution  and  Measu.-ement 
of  Light.— Faults;  Soldered  Joints;  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Grounds  on  Arc 
Circmts;  Groimd  Detector;  General  Testing;  Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Opal  Globes.  „ 

CHAPTER  XXV.  Electro-Magneticinduction.— Effect  of  Cutting  Lines  of  Force  by  an  Elec- 
tric Conductor;  Induced  Currents;  Induction  Colls;  Cores  of  Induction  Colls-  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and  Repulsion  of  Parallel  Wires  Carrying 
Currents. 

CHAPTER  XXVI.  Alternating  Currents.— Alternator;  Electrolytic  Effect  of  Pulsatang  Cur- 
rent; Heating  Effect  of  Alternating  Current;  Effective  Value;  Alternating  Current;  Measurements; 
Frequency;  Period;  Apparent  Resistance. 

CHAPTER  XXVII.  Alternating  Currents  and  Alternating  Current  Hachinery  (Concluded)  .— 
Power  Used  In  Alternating  Circuits;  Alternating  Currents  for  Ligliting;  Making  Transformers; 
Testing  Transformers;  Building  Alternators;  Number  of  Alternations;  The  Exciter;  Running 
Alternators  in  Parallel;  Synchronous  Motors,  Two-Phase  and  Three-Phase  Systems;  Induction 
Motors;  Squirrel-Gage  Armature;  Mesh  Connection;  Star  Connection, 

CHAPTER  XXVIII.  fliscellaneous  Applications  of  Electric  Motors.— Uses  of  Electric  Mo- 
tors; Mctors  in  Machine  Shops;  Waste  of  Power  in  Factories:  Advantages  of  Removing  Shafts 
and  Belts ;  Estimating  Electrical  Power  Required ;  Electric  Elevators :   Electric  Launches ; . 

CHAPTER  XXIX.  Electric  Railways.— Richmond  Electric  Railroad;  Trolley  Wire;  Trolley; 
Track;  Use  of  Two  Motors;  Rail  Bonds;  Heavy  Electric  Locomotives. 

CHAPTER  XXX.  Hethods  of  Handling  and  Controlling  Railway  Motors  and  Generators,— 
Output  Records;  Recording  Voltmeters;  Load  of  Electric  Railway  Plant;  Application  of  Storage 
Batteries  to  Smooth  Road  Curve;  Methods  of  Controlling  Street  Car  Motors;  station  Instruments; 
Equalizer. 

CHAPTER  XXXI.  Model  Electric  Plants.— First  Central  Station;  Changes  m  General  Me- 
chanical Construction  of  Dynamos;  Instruments;  Multiple  Arcing  Galvanometers;  Use  of  Double 
and  Single  Pole  Switches;  Operating  Dynamos  in  Parallel;  Feeder  Connections  in  Continuous  and 
Alternating  Stations;  Throwing  Dynamo  Into  Circuit;  Cutting  Dynamo  Out. 

CHAPTER  XXXII.  Underwriter's  Rules,  Etc.— Necessity  of  Rules ■  Special  Points  in  Wiring; 
Insulation  of  Sockets,  Fuses,  Fixtures;  Annunciator  Wire;  Office  Wire;  Leaky  AVires. 

CHAPTER  XXXIII.  Electric  Welding,  Forging,  Etc.;  Electricity  Applied  to  the  Kitchen.— 
Electrical  Methods  Apphed  to  Metal  Working;  Thomson  Apparatus  for  Heating  Metals;  Welding 
by  Thomson  Method;  Bernardos  Process  of  Working  Metals;  Bringing  Piece  of  Metal  to  High 
Temperatureby  Dipping  in  Pail  of  Water;  Electric  Current  for  Warming  and  Cooking;  Electric 
Heating  and  Stoves  Compared.  „       ,,    „  ^    r.^  .-     ^, 

CHAPTER  XXXIV.  Electro-Therapeutics;  Galvanic  Current;  Faradic  Current;  Static  Elec- 
tricity; Electric  Osmosis;  Electro-Cautery;  Medical  Electric  Lights. 


ICE  $2.00.    Sent  postage  prepaid  to  any  address  ill  the  world  on  receipt  of  price.    The  Meal  Work 
for  Electricians;  Central  Station  Men,  Engineers,  Dynamo  Tenders,  Linemen*  Students,  Etc. 
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AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEIVCE,  H.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Stoke,  P.  C.  Ackerman.  10  Cortlaiidt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Flectrlcal  Works. 

MAIN  OFFICES  AND  FACTORIES.   PHILLIPSDALE,  Fl.  I. 

THIS 

Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  ;? 
obtained  under  any  conditions. 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASSi 


THE  JOHN  C.  WRAY  GO, 

CONTRACTING  AND  MANUPACTURINQ 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 


Contractors  for  Power  and  Lighting  Plants.     Manufacturers 

of  Electrical  Specialties,  and  Special  Apparatus 

for  any  purpose  \\hatever. 


Crocker-"Wheeler   Co.— Dynamos,    KIotorH,    Etc. 
National  Meter  Co.— Gas  and  Gasoline  Engines. 

THE  JOHN  C.  WRAY  CO.,     110  South  Madison  Avenue, 

F3EOF9I.A,     ll_l_INOIS. 

JOHN  COLLINS  WRAY,  Consulting  Electrical  Engineer,  Electrical  and  Mechanical  Expert. 


WOVEN  WIRE  BRUSHES.  ^'^^  from  Pure  copper. 

Alloy,  Brass  or  Bronze. 

Any  depree  of  flexibility. 
fiBAPHiTE  Lubrication 
If  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufa(:tured  by 


A  Woven  Wire  Brushes. 


Ohio  Electric  Specialty  Mfg.  Go.,Troy,  0.,  U.S.  A. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 
THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 

(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 
HERMAN  A.  STRAUSS,  E.  E..  General  Manager.  130  liiberty  Street,  XEW  YORK,  U-  S,  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


SARGENT  &LUNDY 


eimoiime:i 

13  and    15  Monadnock  Block,  CHICAGO,  ILL. 


ESTABLISHED  1875 
■  ^■■M.«K-ri^lM    OF- 


Stow  Flexible  Shaft 

AND 

IRON  CLAD  ELECTRIC  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Keamlng,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamfon,  N.  Y. 

Gen'l  European  Agents,  Selig,  5onnenthal  &  Co. 
85  Queen  Victoria  Street,  London,  England. 


EVERYTHINe  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE   "CHICAGO"    RAIL   BOND. 


WASHBURN  ^  MOEN  MFC.  CO., 

>A/ORCE:S-rER,    IVI. 


IIIMtH  OFFieW  AND  WAREHOUSES:    Nj.  Y»k,  CklaaH.  Mn  Frgii»l8e«,  H«U(I«<I,    PhlMel.tihi, 

PlltWuii,  eoiton. 


Telephone  Induction  Coils,  Kinger  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lighting 
Spark  Colls.  THE  VARLEY  DUPLEX  MAGNET  CO., 
138  Seventh  St.,  Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Cliicago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Louis  Electrical  Supply  Co.,  St.  Lonia, 
Tlie  Bradford  Belting  Co.,  Cincinnati, 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:    PAWTUCKET,  R.  I. 


WESTERN   ELECTRiaAN 


Avigust  20,  1S98 


WANTED. 

The  SiBERiAX  Kailway  runs  from  St. 
Petersburg  to  Fekin,  China.  Alonp:  its  route  tlie 
American  maniifacturer  needs  representation 
I  am  ready  to  represent  electrical  Unes.  promote 
plants  and  sell  the  apparatus.  Enterprising,  up-to- 
date  nianufactiu-ers  address  FKTKopa!.o\  SK, 
care  Western  Electrician.  510  Marquette  Bldg.. 
Chicago.  111. 


WANTED. 

Position  as  superintendent  of  electric  light, 
power,  water  or  ice  plant  combined.  Have  a 
good  education,  eighteen  years' practical  expe- 
rience; hold  a  St.  Louis  license  as  steam  eneln- 
eer;  thorough  elec.rician:  understand  electric 
lighting  and  power  iu  all  its  details;  thoroughly 
understand  high  duty  pumps  and  ammonia 
compressors;  can  keep  books  and  make  collec- 
tions for  company  and  furnish  bond  for  the 
amount  of  money  handled  bv  me:  correspond- 
ence soUciied.  Address"  '  SUPEKINTEN- 
DEXT."  care  Western  tlectrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 

A  thorough  electrician  and  steam  engineer  to 
take  charge  of  small  Ughting  plant.  ^Must  he  a 
sober  and  reliable  man.  capable  of  repairing 
and  keeping  in  good  working  order  a  Kussell 
engine,  two  Westinghouse  alternators,  two  boil- 
ers, water  supply  pnmp.  etc.  Onlv  competent 
men  need  applv.  Address  TEXAS-MEXICAX 
ELECTRIC  LIGHT  &  POWER  CO..  taele  Pass, 
Texas. 


ARMATURES  TO    REWIND. 

winders  direct  from  T.-H.  and  "Westinghouse 

jhops.  Work  guaranteed.  Ten  years'  experience. 

Light  plants  Installed  complete.  Send  for  prices. 

HODCE,  WALSH  &  LORINC, 

701  Delaware  St..  KANSAS  City,  Mo. 


BIDS  FOR 


Street  Lighting  Contract. 


Notice  is  hereby  given  that  the  City  of  Marsh- 
field.  Wisconsin,  will  let  the  contractforlighting 
the  streets  of  said  city  with  atlensttwentv-eight 
arc  lights  of  2,000  candle  power,  to  burn  aU  night 
each  and  every  niglit.  to  the  lowest  bidder.  Kids 
for  terms  of  five  ^ears;  also  hidsforternis  of  ten 
years  are  requested.  A  written  statement  of 
the  terms  of  the  contract  to  be  entered  Into  bv 
the  bidder  is  on  fi^le  with  city  clerk.  Bids  will 
be  received  up  to  and  including  October  l.  1S9S. 
The  city  reserves  the  riaht  to  reject  any  and  all 
bids.  Popniation  6.000.^ 
Dated  July  26.  A.  D.  1S9S. 

HEXRY  HOEN,  Mayor. 

JXO.  A.  THOMAS,  Cltv  Clerk. 


FOR  SALE. 

storage  battery.  56  cells,  150  ampere-hours 
each;  good  condition  and  practically  new,  and 
6  h.  p.  motor,  110  volts,  and  appurtenances  for 
an  electric  launch  equipment.  SOTTZ  GAS 
KKGUne  CO..  Grand  Eaplds,  Mich. 


St.  Louis 
Armatures  Rewound 

A.  Beck  Electric  Co., 

303  Market  St. 


The  Comniutator  Co., 

MANUFACTURERS    OF 

Drawn  Commutator  Segments 

OF  EVERY   DESCRIPTION. 

aiixxEArojLis.  mix\esota. 


Clinton  Bondurant,  receiver  of  The  Elektron 
Cycle  Company,  successors  of  the  Smalley  Cvcle 
Companv  of  Plvmouth.lpd-.  will  offer  at  private 
sale  on  and  after  the  -^sd  day  of  Ausriist.  1:<9S,  the 
entire  plant  as  a  whole  or  any  part  thereof. 
This  plant  is  practically  new  and  cooaplete  in 
everj'  department,  the  machinery  therein  being 
of  the  latest  and  improved  patterns  Persons  de- 
siring information  will  write  the  receiver  at  Plv- 
mouth,  Ind.,  for  particulars.  By  order  of  court. 
CLIXTON'  BONOUEAXT,  Receiver. 


NOTICE  ofDISSOLUTION. 

Chicago.  III..  August  l,  189S. 
Public  notice  is  hereby  given  that  the  partner- 
ship heretofore  existing  between  the  under- 
signed, xmder  the  firm  name  Sargent  &  Lundy. 
has  been  this  day  dissolved  bywitbdrawaltbere- 
from  of  :Mr.  Martin  J.  InsuU.  Messrs.  Frederick 
Sargent  and  Ayres  D.  Lundy  have  taken  over 
the  assets  and  have  assumed  all  the  liabiUties 
and  obligations  of  the  said  copartnership,  and 
will  continue  the  engineering  business  as  here- 
tofore imder  the  same  firm  name  of  Sarcknt  & 
LuxDV.  All  moneys  due  to  the  old  copartner- 
ship should  be  paid  to,  and  all  claims  against 
it  will  he  settled  by,  said  Frederick  Sargent  and 
Ayres  D.  Lundy.  constituting  the  new  firm  of 
Sargent  &  Lundy.  at  their  office  in  the  Monad- 
nocK  Building.  Chicago.  111. 

FHEDKKICK  SAEGENT. 

ATRES  D.  LUNDY. 

MARTIN  J.  IXSULL.      . 


FOR  SALE. 

Two  Xo.  11  Brush  multi-circuit,  125  light  arc 
d5Tiamos,  2,000  c.  p.  each;  complete  with  regu- 
lators, controllers,  pulleys,  etc 

250  Xo.  33  Bmsh-Adams  double  rod  Lamps. 
2,000  c.  p.  each. 

DjTiamos  and  lamps  are  in  "A"  No.  l  condi- 
tion, fully  guaranteed  and  ready  for  shipment. 

Price— DjTiamos,  S2.250  each. 
Lamps,  ?1S  each. 

F.  O.  B.  Erie,  Pa. 

Address 
EDISOX  ELECTRIC  LIGHT  &  POTN'ER  CO.. 
P.  O.  Box  No.  422.  Erie,  Pa. 


HARVARD  UNIVERSITY, 

LAWRENCE  SCIENTIFIC  SCHOOL 

OFFERS   COURSES  I>' 

Civil  Engineering, 

rtechanical  Engineering, 

Electrical  Engineering, 

nining  and  fletaliurgy, 
Architecture. 


For  descriptive  pamphlet  apply  to 

M.  CHAHBERLAIN.  Secretary, 

X.  S.  Shaler.  Dean.      Cambridge,  flass. 


ROSTON  AND  RETURN. 
$19.00 

— —VIA   THE 

Wabash  Road  and  Niagara  Falls, 


On  account  of  the  meeting  of  the  I,  O.  O.  F. 
Sovereign  Grand  Lodge  at  Boston.  September 
19  to  24.  the  AVabash  railroad  will  sell  excursion 
tickets  from  Chicago  to  Boston  and  return  at 
519.00  (one  fare)  for  the  round  trip.  Tickets 
good  going  September  iP.  17  and  18;  good  to 
leave  Boston,  returning,  not  later  than  Septem- 
ber 30. 1S9S.  Wabash  tickets  will  be  good  via 
rail  or  boat  between  Detroit  and  Buffilo  at 
option  of  passensers.  The  Wabash  new  "Con- 
tinental Limited."  leaving  Chicago  every  day  at 
12:02  noon,  will  place  you  in  Boston  next  after- 
noon at  5:50 — only  one  nieht  on  the  road. 

Stop-over  privilege  will  be  granted  at  Niagara 
Falls- 
Write  toF.  A.PALMEF..A.  G.  P  A.. Chicago, 
for  maps,  time  tables  and  f uli  particulars. 

Ticket  Office,  97  Adams  Street,  Chicago. 


ELECTRICAL   BOOKS. 

^Vll    Kinds. 

ELECTRICIAN   PUBLISHING  COMPANY, 
Suite  510  Uaranette.  CHICA60. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  bv 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 


Selling  Agents:    Risdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


BUY  YOUR  BOOKS 

FEOM  THE 

Electrician  Pub.  Co..  6 1 0  Marquette  Bldg.,  Chicago. 


MARLO  B«*^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjnstment. 

PROCTOR-RAYMOND 

MFC.  CO., 
Bu-fYalo,    -    rii.'V. 


Playing  Cards. 

You  can  obtain  a  pack  of  best  quality 
playing  cards  by  sending  fifteen  cents  in 
postage  to  P.  S.  Eustis.  Gen'l  Pass.  Agent, 
C,  B.  &  Q.  R.  R.,  Chicago,  111. 


P*E.\/^     PiR^^I 


L.OOKIE     & 

i  1673  MICHIGAN  AVENUE, 


\f\i 


CHICAGO. 


NXS'W^  EDITION. 

X  -  RAYS 

FOR  EVERYBODY. 


lcl^A^arcl 


'rev^er-t. 


Just  off  the  Press.    93  Pages.    47  Illustrations. 

Fully  describes  in  plain  terms  how  to  perform  experiments  with  the  X-Ray  Outfit. 
Tells  what  electrical  apparatus  is  needed  and  how  to  manipulate  it.  Illustrations  show 
clearly  how  to  connect  up  the  Crookes  Tube,  the  Ruhmkorff  Coil,  and  how  to  run 
them,  either  by  batteries  or  electric  light  currents.  How  lo  make  an  X-Ray  Outfit 
very  cheaply,  including  a  Fluoroscope. 

Write  us  at  once,  enclosing  25  Cents  in  stamps,  postal  note,  express  money  or- 
der, and  get  one  of  these  valuable  books. 


ELECTRICIAN  PUBLISHING  CO.. 


510  Marquette  BIdg.i 


BARBAINS  IN  DYNAMOS  AND  ENBINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  810,  900,  1,075,  i.330.  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamos  of  750,  900,  1,300  and  2,000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1.200  and  2.000  c.  p.; 
Engines,  50,  75,  S5,  100,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters,  150,  1,000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we.  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No*  22, 

CHICAGO  EDISON  COMPANY,  '^'cSr/A^?,*^ 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
Ve  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    IVIETAL     REFINING    CO., 

so  X.  Oesplalnes  Street,  CSXCAGO,  II.I,. 


Preserve  Your  Copies 

Western  Electrician. 


Ji    Ttli 

'^ " 

BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  3far<3[iiette  BuUdins.        •       •       •       . 
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Victor  Turbine  Water  Wiieel. 


Cylinder  or  Register  Gate   -Close   Regulation  and  High  Efficiehay 
at  Full  and  Partial  Gate- 

The  attention  of  ELECTRIC  COMPANIES  Is  called  to  this  (KLBBKATEn  WATEH 
n^HEieit  as  particularly  adapted  to  their  use,  on  account  of  its  remarkablr  nleady  motion^ 
lilgb  Hpecd  and  great  emciency  and  larce  capacity  for  it^s  diameter,  bKiun  double 
the  power  of  most  wheels  ol  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  equal,  prodrcing  th» 
highest  per  cent  of  useful  effect  gaaranteed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS, 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shalt  t» 
develop  36  H.  P.  under  3S  feet  head.  Arranged  with  12-inch  Worrell  FrictioQ  Coupling  at  one  eod  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  Bbalti 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S-^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIC. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEKD  FOK  CIECULAE  AND  PEICE3. 

THE  lEClANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chicago, 
Milwaukee,  St.  Paul,  MiDneapolls,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  ar.y  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central,  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
raw  materlal,markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  hinds 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  rallwav,  exclusive  ol 
second  track,  connecting  track  or  sidings.  Theeight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  MIchigan.Iowa,  Missouri,  Minnesota. 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
the  Industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men.  In  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C.  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  III. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


buy  any  CCdar    poleS   until  you 

KIMONA/ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you. 


isu; 


The  Electrician  Publishing  Co.,  Suite  5x0  Marqraette 
Bldg.,  Chicago.  Headquarters  for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


STREET  RAILWAY  IVIEIM 


-And  others  engaged  In 
electric  railway  worlc  will 
be  interested  in 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  Wai.  Lr^TERM. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  Is  compiled  with  a  riew  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  Thejmethods  of  testing  are  both  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential,  E.  M.  F.,  Voltage,  Drop  of  Potential,  Resistance  (Ohmic),  Conductivity.  Chaptet- 
II.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series. 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principies.  Field  Windings, 
(Varieties),  Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds,  Generators  in  Multiple.  Connections.  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple.  Chapter  Vi.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII.— Measurements  and  Tests  of  Street  Railway  Motors— Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests.  Voltmeter  Method,  Description  of 
Voltmeter  and  Ammeter,  The  Wheatstone  Bridge,  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes.  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Oar.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel,  Controller.  Reverse  Switch,  Rheostat,  Fuse  Box,  Light- 
ning Arrester,  Heaters.  Chapter  X.— Definitions  of  Terms.  Chapter  XL— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  DlaL^Tiims  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  28  and  28  A).  General  Electric'  (K.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  E  ake).  Walker  System  {B2,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  ana  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Melting  Point,  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges,  Number,  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity.  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  $1.00.     Heavy  hoards,  50c.    Sent  on  receipt  of  price. 

EliECTBICIAN  PrBIilSHIJVe  CO.,  510   MARQUETTE  BliOQ.,  CHICAtSO. 


MAST  ARM^ 

CUT-OUT^^fRONo^l 
^^..--'^ArooD  Poles     | 


EASr     OF  ■  OPERATION  ^^■ 

SAMe  T/A^e  r//AAf  w/wM/vy  or»£R 


MANUFACTURER  Cl  NC  IN  N  ATI,  O. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to   Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with   Twetity-two    T)iagram5. 

By  William  A.  Wittbecker. 


Price  in  Paper,  J85  Cents. 
Price   in  Cloth,  50  Cents. 


THE  growing  demand  for  simple  electrical  ap- 
paratus in  dwelling  houses,  offices  and  worK 
shops  and  the  need  of  plain  fnstructious  whereby 
any  person  without  a  previous  Icnowledge  of  elec- 
tricity may  be  enabled  to  imdertake  their  suc- 
ijessful  installation,  has  prompted  the  pubUcatiou 
of  this  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  nothing  hut  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician ;  but  to  the  person  who  is  seeking 
for  information  that  will  assist  him  in  increasing 
his  daily  earnings  this  httle  volume  is  addressei 
The  information  given  Is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Bldg., 


HELP 
YOURSELF 


^  toabetterposition, 

a    better    salary,    by 

securing  a  technical 

education .       Our    method   leads   to 

sure  success.     Complete   courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting ;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you  I  aa  nn 
■wish  to  study.  Established  189L     $2iUU 
45,000  students  and  graduates.  ]         - 
The  International  Correspondence  Schools, )  •■       •■ 
Boi  iiAi:^'  Scranton,Pa.  t  MOntn 
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VICTOR  APPa''atus 


Gives  Universal  Satisfaction  and 
Does  Not  Infringe. 

The  Victor  Bridging  System  absolutely  does  not  infring;e  tl»e  Carty  Patent. 

Old  lines  can  be  adapted  to  it.    Send  for  full  information  and  prices  on  our  Bridging  Telephones. 

Victor  Solid  Back  Microphone. 

Over  10.000  in  use.  The  strength  of  this  in- 
slriunent  is  best  appreciated  over  long  1  nes. 
For  clearness,  power  and  quality  of  tone  It  has 
no  equal.  Symmetrical  in  Appearance.  Per- 
fection in  Service.  Soldered  connections,  silk 
wound,  500  ohm  induction  coil,  highest  finish. 
Send  for  prices.  Lower  than  equal  quaUty. 
Satisfaction  guaranteed. 


Victor  Double  Pole 
Receivers. 

Horse  shoe  magnets. 

Built  on  correct  principles. 

Hard  rubber  cases. 

Highest  quall'y  Fungston  steel. 

Adj'istment  iierfect. 

No  metal  parts. 

No  experiment. 

Absolutely  correct. 

Seni  for  prices. 

Victor  Combination. 

Carbon  and  Fuse  Cut-outs.  Pro 
tect  your  instruments  and  switch- 
bo  .rds  from  liglitning  and  liigli  ten- 
sion currents.  Sure  protection  from 
barnouts- 


Victor  Guarantee. 

Vk'e  guarantee  our  at  paratus  to  be 
free  from  patent  infringement  and  will 
protect  OiiT  customers  in  the  use  of 
the  same.  There  are  no  infringement 
suits  against  us,  as  we  build  our  ap- 
paratus under  our  own  patents  and 
respect  the  rights  of  others. 

Our  Switchboard. 

The  A'ictor  express  removable  jack 
and  drop,  self-contained  Switcliboard 
is  now  ready  for  the  market  Send  for 
prices.  Built  Metallic  and  common 
return. 


Get  our  prices  on  cable  heads  and 
cross  connecting  boards. 


The  Viclor  Telephone 

Mf«  On     166-174  S.Clinton  St., 
lYlIgiUUij  Chicago,  111., U.S. A. 


Send  for  Sample. 
Send  for  Full  Central  Station  and  Telephone  Descriptive  Matter  and  Prices. 


We  Lead 


Divided  Circuit  Toll  Line  S\'s- 
tem  absoluteh'  free  from  the  broad 
claims  of  the  Cart)'  patent  for 
Bridging  Telephones  sj'stem  re- 
cently upheld  as  valid  in  Pennsyl- 
vania. 

Far    better     than     bridging     on 


series. 

Don't  buv  a  lawsuit. 


BuvS.-C. 


-Apparatus. 
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THE  TELEPHONE  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Institute  of  El^irical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "J  Practical  Guide  t4>  the  Testing  of 

Insulated  Tl'irea  and  Cables.'"    Joint  Author  of  ^'^ Electricity  in  Daily  Life." 


138  lllus-fcra-tions,  Clo-thi,  IHand- 

EXTRACT  FROM  PREFACE. 


*ric^  $1.00. 


■■This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.s  it  exists  in  .\merica.  The  time  for  such  a  work  is  not  yet  come.  But  it  is  felt  that  there  is  a  demand 
for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-1-.OOK  Is  an  attempt  at  meeting  that  demaud.  With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receive>s  used  in  Europe,  which  are  giren  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice:  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  pains  have  been  spared  to  mate  it  the  best  book  of  its  kind.  It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn,  from  it 
tr-«rything  resrarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other' Hand-Books  which  have  been  so  favorably  received  by  ttie  entire  electrical  fraternity. 
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Pobiished  and  for  sale  by  ELECTRICIAN  PUBLISHING  CO.,  BIO  Marquette  Building,  Chicago. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing  the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
'  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as   containing  features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable  I 
qualities  is  unequaled. 

The  Largest  ITanu- 
f acturers  of  T  e  1 6=* 
phones  and  Switch= 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

U/C  P1IIDAMTCC  Workmanship,  material  and  efficiency 
IfL   bUAnAll  I  lC  of  our  apparatus  to  he  of  the  highest 

f:rade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
aw  which  may  be  brought  asainst  OUR  patroxs  on  alleged  in- 
fringement of  patents  owins  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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WESTERN   ELECTRiaAN 


Farr 
Telephones 

Are   so  simple   that   even 
children  can  use  them. 


It  will  pay  you 


To  get  our  new  catalopue 
and  hand-book  of  infor- 
mation. 


It  Contains 


Hints  10  telephone  meD;  how  to  build 
lelt  pinne  lines;  diagrams  and  oirtc- 
tioi  s  for  connecHnfi  telepliones;  how 
to  overcome  telephone  troubles;  dia- 
grams for  coDnectlng  Intercommuni- 
cating systems;  weight  and  resist- 
ance of  line  wires;  estimates  for 
building  exchanges;  Induction  of 
various  wires;  about  telephone  pat- 
ents. Other  valuable  pointers.  Illus- 
trations of  different  methods  of  con- 
necting lines.  Over  200  Illustrations  of 
ev^j  thing  needed  in  telephone  worlt. 
This  valuable  catalogue  sent  free  on 
request.  We  make  everything  you 
'  need. 


P*^  ^J^J  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


''St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Fxchanges,    Private    T.ine 
and  Toll  Lin  3  Service.    Auto- 
matic Warf'house  Systems,  Ex- 
„     ^.  _       .  press  Switchboards.    Aliinstru- 

Northwest  Engineering  Company,  St.  Paul,   Minn, 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  band-book  for  telepbone  inspectors,  by  Wra.  H.  Hyde  and 
J.  A.  McMannaan,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  5'on«a^q,",|?te^Buiiding, 


.F9K 


STANDS  FOR  THE 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of   the 

BEST    THINGS     manufactured   or   controlled 

by   us — and     the  fact   of   our    name    connected 

therewith   is   a   guarantee  of   their  excellence — 

are   the 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


Independent  Telephone  Companies 


Can  Secure  the  Benefits  of 


Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the  =^=^^===1=^=^^^^^^=^^ 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.    ADAMS   ST., 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  rio. 


Our  nagnoto  beUs  are  built  like  a  waicL 


WILLIAMS  ELECTRIC  CO.,  80-86  SENECA  STREET,  CLEVELAND,  OHIO. 


KEYSTONE  TELEPHONE  CO,,  Telephon  s  and  Supplies 


Otdoei    ^arica.    I^^otory, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


VfMTHIS  (0  HAS  BEEN  MAKING 

FTelephones 

?  20  YEARS,  HOT  CHEftP  BUT 
SERVICEABLE  AND  FULLY  CUAMNTEED. 
.  •   CIRCULARS    FURNISHED.  • 

VIADUCT  ElECTRlCO; 

BALTIMORE. MP,  U.S.A. 


NEW  KOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 1S9G. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exchange 
an  I  XfOng-Distance  Service. 

"We  maDnfacture  Switch- 
boards, all  styles  of  Tele- 
phones and  everything  to 
lequip  an  exchange. 

Send  for  Illustrated  Cata- 
logne. 

K0K01VIOTELEPHONE& 
ELECTRIC  MFG.  CO., 
Kokomo.lnd..  U.S.  A 


Standard  Electrical  Dictionary. 

By  prof.  t.  o\conor  sloane. 

Author  of  "Arithmetic  of  Electricity."  ''Electricity  Simplified," 
■'Electric  Toy  Malting,"  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  Svo,  53. 

An  Entirely  New  Edition,  Brought  Up  to   Date 
and  Greatly  Enlarged, 

COMPLETE-CONCISE-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  what  the  work  purports  to  be,  exhausting  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  reference,  containing  definitions  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  Is  absolutely  indispensable  to  all  In  any  way  Inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact.  It  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg,  Chicago. 


THIS 'PHONE  $5.1. 

Otbers  from  S3.00  lo  Sis  00. 
For  further  information,  write  to 
STONE  CITY   TELEPHONE 
MFC    &  CONST.  CO., 

JOLIET,  ILL. 


".KLEIN  li*N. 

KLEIN'S  CLIMBERS 

Connectors's,  Linemen's 
and  Construction  Tools 
Catalogue  Free...  ^i~Send  for  one 
MATHIAS  KLEIN  &  SON,     ( 

87-89  W.  Van  Buren  St..  .  Chicago,  Ills, 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-page 
Catalogue  {mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  Bldg.,  Chicago. 


THE  TELEPHONE  HAND-BOOK 

BT 
HERBERT  LAWS  WEBB. 

Price  «1.00. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Building,  Chlcaga 


WESTERN   ELECTRICIAN 


August  20,  1898 
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THE  PELTON  WATER  WHEEL  COMPANY 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by 
the  most  modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice 
of  hydraulic  engineering  as  relates  to  power  development  in  its  widest  range  of  applica- 
tion, is  at  the  service  of  its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and 
are  running  the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as 
most  foreign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme 
variations  of  load.     Catalogues  furnished  on  application. 

Address,  Peltoii  Watct  Wheel  Company, 

143  Uberlr  St.,  New  York  Cily,  U,  S.  A,  121   Main  St..  San  Fra'Cisco,  Cal.,  U    S.  A. 
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WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especiallv  adapteti  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Rc;ceiUJfist.s  at  Holyoke  enable  Ua  to  guarantee  : 
The  Lnrpe^  Potcer  ever  obtained  from  a  irh(d  of  the  same  diameter.    The  highest  speed 
erer  obtained  for  the  same  poicer.      The  highek  mean  efficiency  ever  realized   irhen 
running  from  half  to  full  gate.     We  guarantee  also:  A  rujmer  of  the  greatest  pos- 
sible strejigth.    A  gate  unequaled  in  quickness  and  ecu-e  of  opening  and  closing. 
Tests  show  over  SI  per  cent,  average  efficiency  iciih  Half  to  full  water. 

State  your  Head  and  send  for  124  pag-e  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


NEW  CATECHISM 
OF  ELECTRICITY. 


Corrugated    HAWKINS' 


Arches 


for  strength,  lightness,  durabili- 
ty and  fire-proof  qualities  are 
unexcelled.  A.  printed  schedule 
of  tests  made  of  different  gauges  and  lengths  of  sheets  used,  of  especial  value, 
to  architects  and  enquirers  free.  Also  Cor.  Lath,  Iron  Shutters  and  Doors.  Write. 


THE  CINCINNATI  CORRUGATING  CO 

Box     333.     PIQ1.TA,  OHIO. 

DIXON'S  BELT  DRESSING 

AND   liEATHER   PRESERVATIVE. 

Is  guaranteed  to  prevent  ohpping  and  to  preserve  the  leather. 
It  -will  pay  you  to  send  for  circulars  and  testimonials. 

JOS    DIXON   CRUCIBLE  CO..  JERSEY  CiTY,  N.  J. 


REG.TRflDE MARKS  Jhe  Phosphor  Bronze  SmeltingCo.Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS,SHEETS.ETC. 

':&:S^„-o£c^nf-    :  '^-^  DELTA   METAL 

X\      <        CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


Plan  of  the  Work,  Contents,  Etc, 

The  New  Catechism  of  Eleotricitj"  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
temis.    The  plan  upon  which  it  is  arranged  is  unique. 

The  book  is,  first  of  all.  intended  to  be  plain  and  in- 
structive: some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subiects. 

It  is  a  school  book  from  the  manner  in  ■which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  coliunns  of  fine 
t\'pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  impon  ance  are  at  once  available. 

It  is  an  up-todaie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  uron  are  as  foMows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  ^Nature  and  Source  cfElec- 
tricitj-  and  Magnetism. 

TheDj-namo:  Conductors  and  ^Ton-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
itv;  Parts  of  the  Draamo;  The  Motor;  The  Care  and 
Management  of  the"  D\'namo  and  Motor. 

Electric  Lighting;  ^Viring;  The  rules  and  require- 
ments of  the  national  Board  of  Underwriters  in  full; 
Elf  ctrieal  Measurements. 

The  Electric  Kailway:  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries:  Care  and  Management  of  the  Street  Car 
;Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2.00.  ]ilest  and  most  kindly  way  to  assist  rather  than  confuse 
^__ ._  the  learner.    The  names  of  the  various  paTls  of  the  ma- 

chine are  also  given  with  pictorial  illustrations  of  the  same.  _  _ 

In  the  Catechism  no  less  than  2.^  full  page  illustrations  have  been  given  of  the  various  dynamo 
machine*  made  In  different  parts  of  the  countrj-,  and  an  equal  nmuber  of  part  page  illustrations. 

ElECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


ARMIN6T0N  £  SIMS  COMPANY, 


>FROVIDEIMCI 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


I -ten-ted 


JepHony. 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTEXTS :  Introductorv.— Percentage  of  Talents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawhaugh  Cases.— Hunninps  Transmitter.— Subscribtrs'Calls. 
—Switchboards.— Law  System.— Mann  Sv!-tem.— Multiple  Board.— Express  System.— Kaverot-Hess 
System.— Comparative  Advantages.  Midtlple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccnclusions.— Index. 

IX^I^XJSTItA.TlOjVSs 
Patent  of  A.  G.  Bell.  No.  174,465.  Patent  of  Emile  Berliner,  No.  233.969.  Patent  of 
Emile  Berliner,  No.  463.569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of 
C.  A.  Cheever.  No.  20S.46S.  Patent  of  H.  H.  Eldred,  No.  303.714.  Patent  of  Thos.  A. 
Watson.  No.  256.258.  Patent  of  L.  B.  Firman.  No.  2S3.334.  Patent  of  M.  G.  Kellogg. 
No.  247.199.  Patent  of  C.  E.  Scribner,  No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300.144. 
Trunking  Principle.  Patent  of  Shaw  &  Childs,  No.  319,856.  Mann  System.  Patent  of 
L.  B.  Firman.  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton.  No.  513.534.  Subscriber's  .\utomatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney.  No.  25S.SS6.     Apostoloff  Sysrem. 

Handsomely  Bound  in  Clotb.  Sent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Pablishing  Co.,  510  Ilarqnette  Bldg.,   Chicago. 


THE  FIFTH  EDITION  JUST   OUT. 


(Edition  of  5,000  copies.) 


Erkl^i-S^d- 


FV^^ised. 


LJF>--to-cia-te. 


"Standard  Wiring"  for  Electric  Light  and  Power. 

By  H.  C.  CUSHINO.  Jr.,  Hember  A.  I.  R.  E. 

Electrical  Inspector  Fire  Underwriters'  Tariff  Association  of  New  York. 

ADOPTED  BX  THE  FIRE  rXDEK"»VRtTEKS  OF  THE  FMTED  STATES. 

It  contains  every  table,  formula  and  rule  for  all  svstems  of  outside  and  inside  wiring,  together 
with  thirtj'  illustrations  of  the  newest  and  safest  metliods  for  the  installation  of  Pole  Lines,  Dyna- 
mos, Motors,  Switchboards,  Transformers,  etc.,  etc.,  as  required  by  the  insurance  inspector. 
RrSSIAX  IiEATHER  COVER,  FOCK.ET  SIZE,   Sl.OO. 

Sent  postpaid  to  any  address  upon  receipt  of  price  by 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  arid  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


!>  CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

COIMYEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &SELLECK  CO., 

48  and  50  Lake  St.,  Chicago,  III. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3  00   per  year,  in  advance. 

Electrician  Publishing  Co., 

Ituite  510  Marauette  BIdg..      »     CHICAGO 
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THE  LINK-BELT  MACHINERY  CO., 

Engineers.       Founders,        Machinists, 
CHICAGO,  V.  8.  A. 
Modern  Power  Transmission  Machinery, 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 
Modern    Methods    of    Handling    Coal    in    Power   Plants   and    Large  Electric 
Stations. 

Designs  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  -  -  -  PHILADELPHIA  AND  NEW  YORK. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


Cloth. 


53  Chapters. 


272  pages. 

Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

PHice,  $2.00 

"_,:     ■.   By  mail,  postpaid,  to  any  part  of  the  world 
This  >ljook  while  especially  adapted  for  engineers'  examinations,  is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  st'^am  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:    "I  think  there  ^re  few  engi- 

^.LECTRICIAN  PUBLISHING  COMPANY.     - 


neers  that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  Ne\i 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 

-     Suite  510  Marquette  Building:,  ChicasrOt  IH^ 


MUNICIPAL  OWNERSHIP: 


'With  legal  and  editorial  opinions,  tables  and  cost  of  lights   as  famished  by  private   companies    and    mnnicipal   plants. 

BY   IVI.  J.   F-RAIMCISCO. 
Fourth  edition,  revised.     100   pages.     PRICE  50c.    Full  of  valuable  information  for    everyone  interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 
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Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for  J 

economic  duty  of  non-condensing  engines.  J 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     It  ^ 

has  been  verified  by  able  experts  many  times  since.  T 

It  stands  to  this  day  UNTOUCHED.  t 

SHOPS  AT  PITTSBURG  AND  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.    Boston,  53  State  St.    Chicago,  171  UQ 
SilleSt.    Detroit,  Union  Trust  BIdg.    Philadelphia,  M.  R.AiiicHle,Jr,,d^  Co.,  Drexel  B|(l^. 


Manufacturers, 


Engineers. 
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Tesla  Pol.  phase  Induction 
Motor- -Type  "C". 


The  Destiny 


of 


Supplying 
Niagara  Power 
in  Buffalo. 


Electrical  Designs. 


We  Prophesy 


There  will  be  no  departure  from  these  types 
for  many  years  to  come* 


Westinghouse 
Alternating 
Current 
Generators* 


"WestiDgliouse  Two-Pliase  Belted  Generator. 


In  1897, 

We  sold  more  H  P 
capacity  in  Polyphase 
Generators  than  all 
our  competitors 
combined. 


^. 


h-^^om 


10,000  H  P 
in  Buffalo 
and  Tonawanda 
Alone, 


Electric 

&  Mfg  Co., 


500  K  W— 20.000  Volt 

Self-CooUng  Transformer. 


Utilization 
of  Niagara 
Power. 


Pittsburg,  Pa. 

New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago, 
Cincinnati,  Philadelphia.  Stl  Louis.  San  Francisco, 
Syracuse,  Tacoma.  Denver,  Mountain  Electric  Co. 
Canada,  Aheam  &  Soper.  Ottawa. 
Mexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico. 
'WestinghotJse  Electric  Co.  Ltd.,  32  Victoria  St.,  London. 


100  K  W  "EngiDe  Type" 
Generator. 
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TYPE  A 

(Magnetic  Blow  Out) 

PROTECTS 

SERIES  ARC 

riACHINERY. 


LIGHTNING 

ARRESTERS. 


TYPE  B 

(Magrnetlc  Blow  Out) 

PROTECTS 

DIRECT    CURRENT 

MACHINERY 

300  volts  or  less. 


A  SURE  PROTECTION 

FOR  ALL  ELECTRICAL 
MACHINERY 


4.  - 


Our  Illustrated   Pamphlet 
"UQHTNINO   ARRESTERS" 

will  be  sent  to 
anyone  interested. 


General  €kctric 
Company, 


TYPE  MD 

(Magoetlc  Blow  Out) 

PROTECTS 

DIRECT    CURRENT 

MACHINERY 

up  to  800  volts. 


^TAlSPAiyr^ 

euciwcal" 

itfPAlWIS 


PRINCIPAL  OFFICES, 


PROTECTS  ALL 

ALTERNATING 

CURRENT 

MACHINERY. 

For  any  POTENTIAL. 


SCHENECTADY,  N.  Y. 


Sales  Offices  in  all  large  cities  of  the  United  States. 
For  Canada,  address  Canadian  General  Electric  Co.,  Ltd,,  Toronto,  Ont. 
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ELECTRICITY  FOR  ENGINEERS 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  1.    CONTEMTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Non-Conductors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 

SBres.— CHAPTER  II;  Dynamos;  Majitnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
HAFTER  III:  Armatures,  Construction  of,  Bitterent  Kinds  of:  Commutators,  How  Made  and  Con- 
nected; Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current:  How  Produced; 
Induction;  Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  tlie  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V;  Incandescwit  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  inSeries;  Automatic  Cut-Out;  In  Multiple  ArcorParallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Are  Light:  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTERX:  Brusli  System  o£  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connectionsof  No.  8  Brush  DjTiamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  Tlie  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regidator-  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits ;  Description  of  Parts  and  Operation.— CHAPTER  XII :  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.- CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Bruslies;  ControHirig  Maenet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  Svstem  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Soleunid  Meters.— CHAPTER  XVll:  Voltmeters;  Pressure 
and  Potential  Indicators.— C'HAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Metliods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature-  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI;  Coupjing  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket;  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
Same  asm  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  Greneral  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.;  Direction  of  Kotacion  and  Direction  of 
Current;  Starting  Motors;  Digram  of  Connection. 


PART  II.  CONTENTS.—CHAPTERI:  Alternate  Current  Dynamos;  Principles  of  the 
Field- Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation:  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
ductioQ.— CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  HI:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.- CHAPTER  V:  Transformsrs  Continued;  Induction  Coils;  Con- 
verters: Transforming  Up  and  Down;  Design  of  TransfornJors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices ;  The  Foil  Irotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Windingof  Transformers; 
Connecting  to.  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System ;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.-CHAPTERIX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Are  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTERX; 
Arc  I^amps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltnieters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued;  Hot  AVire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  A^'oltmeter.- CHAPTER 
Xni:  Voltmeters;  Double  Coll  voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  i\Ieter.— CHAPTER  XV:  Twjsted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel; 
T)ifficdlties  In  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents  .—CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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I  Iron  Roof  I 

f ''  For  5ale.  I 


^  Widt)i  of  building.  155  feet  out  to  out,  T 

%  difided  Into  a  center  span  fiC  feet  ■with  a  % 

^  wing  on  each  side  43  feet  C  Inches;  total  ^ 

X  length  of  the  bulldine:  350  feet.     Tills  <| 

^  building  Is  designed  with  brick  sides  and  ^ 

X  gable  walls,  with  iron  roof  trusses  and  ^ 

®  Iron  supporting  columns;  originally  built  ^ 

X  for  an  iron  foundry,  but  owing  to  the  ^ 

<^  failure  of  the  purchaser  is  now  offere'd  ^ 

^  for  sale  at  a  bargain.     Is  admirably  ^ 

%  adapted  for  a  foundry  for  light  or  heavy  ^ 

^  castings,  machine  shop,  car  barn,  or  for  ^ 

%  any  other  general  manufacturing  pur-  ^^ 

^  poses.    We  guarantee  the  iron  work  as  ^ 

^  good  as  new,  building  never  having  been  ^ 

fused.   Apply  to  ^ 

y  The  Berlin  Iron  Bridge  Co.,  i 

I  EAST  BERLIN,  CONN.                I 


Dynamo 

(^ELTINOr. 


GENUINE  RAWHIDE 
mm.  LE/VTHER. 
TSHULJZ'S  PATENT 

iVPULLEY  COVER. 
^iELT   DRESSING 

i^'  AN  0 

r.BELT  CEMENT. 


WOVEN  LEATHER  LlSK;BEO:|N&,.'^gg^^ilBELr  CEMEN 

"Send  oryrcu'ars- 
St.  liOnis,  Mo.,  U.  S.  A.  >J  ■ 

imimer  St.,  Boston;  113 Liberty  St.,  New  York;  123  N.  li  St.,  Pliiladolphi;i 


SerS  for(TrcuJar5- 


DELAWARE  HARD  FIBRE  CO., 

WILMINGTON,  DEL. 

SEND  FOB  CATAIiOGTB  ASII)  SAMPIiES. 

Rods.  Tubes   and    Special    Shapes. 


D:I1N' 


HiCftGU 


ILL-USA 


5[ND  FOR  300  PAGE  ILLU5,GATAL0GUE 


C.  H.  SCHIRMER. 


W.  A.  MAQEE. 


R     DYIM/VIVIO     \A/ORKS, 

JEF-F-ERiSOlM     CITY,     IVI^. 

Also  contractors  for  complete  electric  lighting  plants  and  telephone  systems.  Estimates  furnished  promptly. 


NEW  AUTOMATIC 

"OUT  IN" 
.....CUT  OUT 


TIME  SWITCH. 

For  Electric  Light  and 
Power  Circuits. 

NOVEL  FEATURES. 

Write  for  Bulletins  and  Prices. 


VULCANIZED  FIBRE, 

Higliest  grades  for  electrical  insulation  and  mechanical  purposes,  in  stieets, 
tulxs,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


WALKER  COMPANY, 

CLEVELAND,  OHIO. 

The  Sun  Never  Sets  on  Walker  Apparatus. 


PARIRmRTERsWIlWNS. 

r  125  So.  U2nd.  Si.  IlPhila. 


GENERAli 
SUPPLIES 


CLEVELAND  ELECTRIC  CO.,     ^ 


i^S>!x>S>iR!kS>Si^iRSoSi  lj%^Jo2o2o2ojo2oSo3o Jo, 


Cor.  Middle  and  High  Sis., 

CLEVELAND,  O. 


*8 

i  Black  Diamond  File  Works.  ^ 


^         T       . 

*Q      Twelve 
TJ       Medals 


Est.  1863. 


Inc.  189S. 


Special  2 

Prize  2^ 

Gold  Medd  2)^ 

at  Atlanta,  ^ 

1895.  ij^ 


"AMERICAN"  Sr 

ARE  THE  BEST.    Send  lor  deicrlpllve  Circular. 
'  Absolutely  Non-Infringing. 


AMERICAN  BATTERY  CO., 

EST'D  1BS9.         174  S.  Clinton  St.,  Chicago;  III, 


"•1       Awarded  at 
Vi       International 
^       Expositions. 

♦?   

4^    OITR  GOODS  ABB  OSr  SAI.E  IST  UTEBf  I^KASISTCr  HABD-WAJtE    ij^ 
^  STOKE  nr  THE  17NITED  STATES  ADID  CAITAJDA.  k^ 

|G.  &H.  BARNETT  COMPANY,  IS 

^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Eiectric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOI 


INSULATION   BETWEEN 
CONDUCTORS. 


We  own  the  followiog  Letters  Patent 
tasued  by  tbe  United  States,  which 
toroadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.; 

No.  546,261 
No.  546,26a 
No.  565,053 
No.  565,178 
No.  565.188 
No.  565,217 
No.  565,410 
No.  S94.034 
No.  SP4.247 
No.  594,281 


DIVISIONAL  INSULATION 


OPPER  CONDUCTOR 
TINNED. 


T/f£  MONTflUK  MULT/PH/fSE  C/iBLE 


INSULATION   BETWEEN  CONDUCTORS. 


ADOPTED  BY  THE  GAMBWBLL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONOUOTOB. 


OPPER  CONDUCTOR; 
PARTLY  TINNED, 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


MONTAUK  MULTIPHASE  CABLE  CO., 


iOO 


I  I^O^V  iD\A^^X'V^. 


TELEPHONE.    403      CORTLANDT. 


■MI^\A/    Y^RIC. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

«8TERN^sELUNG  AGENT,    simplcx  ElecMcal  Company, 

•  137  Monadnock  Block,  Ch'imGO.  75-81    Cornhill,  BOSTON,  MASS 


!ED  F-.  in/ioore:, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 


800  ASTD  SOS  KOBTH  TBIBD  STREET,  PHLIIiADEIiPHIA,  PA. 


1S89— Paris  Exposition, 
Medal  for  Bnbber  Insulation. 

ISOS-lVorld's  Fair, 
Medal  for  Bobber  Insulation. 


HIIOME 

PARIS  1867. 


CHICAGO  1S93.     PHIUDELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


WIRES  AND  GABLES 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Wettern  Office,  Marquette  Bldg.,  Chlctge.  III. 
M.DUPEROW. 
Walhlngton.D.C. 


NEW  ORLEANS  ELEC.  CO., 
New  Orleans,  La. 


TRADEMARK, 


XHi:  SXAKDABD  FOB 

BUBBEB  rSTiiimiAl'IOX. 

Sola  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  T»or  Wires. 
THE  OKONITE  CO.,  Ltd. 


lll.'K„'tSKe'.'e';,  [ w'-s^^-       253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.Hodgins.Secy. 


JOHJTD;  CKIMMINS,  JH-.Tfest. 


(Formerly 
California 
Asphalt  Co.) 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  lor  it,  or 

Atlantic  Alcatraz  Asphalt  Co., "  ^V«.^:"*' 


THE  "AMERICAN"  FUEL 

IMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOMELL,SCHIVIIDT^CO.,Ltd. 

MANUFACTURERS, 

Cable  Address.  Y^FRiC,     l^iB^., 

Brootnell.  York.  _   .      ^       ^^ 

ABCCode,  ^tbEdltioa.  *  ^^-  ^-  ^*- 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  look  over  the  ground  and 
submit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
fDine  what  Is  required. 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICftGD. 

^ESTIIN  EleGMcal  \n\nm\A  Co., 

^        114  120  William  St.,  NEWARK,  N.  J,,  U.  S.  A. 

TkfestoiMarflPortaWe 
Direct  Beaiing 

Voltmeters  and  Waitmeters 


Alternating  anl  Direct  Cnrrent  Circnits 

Are  the  only  standard  portable  in- 
struments ot  the  type  deserving  this 
name.  Write  for  circular  and  price 
list's  8  and  9. 


Steel  Dynamos  and  Motors,  8, 

16,  20,  3o,  60,  lOO,   200,  300  BDd 

500-Ught  maclilnes. );,  1.2,  8, 
6,  10,  16,  30  and  50  li.  p.  mo- 
.    tors,    state  what  you  want 
3  and  get  our  prices  t)efore  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO..   .  Troy,  Ohio. 


PLATINUM 

For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased. 

BAK£R  &  CO.,  408-414  New  Jersey 

Railroad.  Ave.,  Tfewark,  N.  jr. 


^ 


Br&Pasllrns. 

T.H.Brady,  New  Brltaln,.Conn.,U.S.A^ 

Manufacturer  of  Mast  Arms.Pole  koA 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
^ot^.— Catalogues  and  Pricta  fur- 
nuhed  on  application. 


Queen  &  Co., 

1012  Cheilnui  SI.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  CoUa. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  te 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigation  enables  ut 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Points  of  Superiority  Over  All 
Oilier  Types. 
In  successful  use  for  ten  years. 
Standard  high.    Prices  low.    Send 
for  descriptive  circular  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,   OHIO. 


I-T-E 

CntCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHIUDELPHtt 


N.  1.  R. 


National 

India 

Rnbber  Co's 

RUBBER  COVERED 

\A/ires  and  Cables. 

OFFICE  AND  FACTORY;  BRISTOL,  R.  I. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  aiECHAKICAIi  COKSTRVCTIOK, 

HIGHEST  ELECTRICAXi  EFFICIENCF. 

THE    EMERSON    ELECTRIC    MFC.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


Weftton    standard  Portable  Alteniatine  and 

Direct  Onrreot  Wattmeter  for 

X.amp  Teatlne. 


Mention  the  Weatebn  Ei,botbioia.h  when 
'^'  irrttiag  for  catalo^es. 


Automatic  Time  Switches 

0 FOR  C01IITR0IiI.IIirCi 0 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  BirtlETISfS  AWI)  PRICE. 


ELECTRIC  LIGHTING 


OTTO 


»j 


ENGINES 


Is  mucli  CHJGAPEB  than  what  you  are  pay- 
ing for  current.     Hundreds  of  plants  are 
usiug;  from  t\ro  to  three  hundred  horse  po^ver. 

THE  OTTO  CAS  ENGINE  WORKS,  PHILADELPHIA. 


NEW  YOKK, 

39  Cortlandt  St. 


BOSTON. 

13  Pearl  St, 


CHICAGO. 

360  Dearboru  St. 


OMAHA, 

S21  South  IStli  St, 


WESTERN    ELECTRICIAX 


August  2y.  1898 


Electrioal      IN/laohiinerx     ^kr\<3L     Suppli 


One  Tvpe  A  IS  T.  H.  AUeroator,  260-lisht.  com- 
pound   wound,    seif-oiUng §400.00 

1— iiaO-ligbt    30    K.    W.    M'estiDgbouse    Alternator, 

with   exciter  and   instruments 400.00 

1— ooO-Iigbt  T.  H.,  Type  A  6.  Alternator,  with  ex- 
citer  and    instruments 375.00 

1— A  Sri  T.  H.  650-light  Alternator 475.00 

3— 750-)ight  Westingbouse  Alternator,   with  exciter 

and    iLStrumentB    425,00 

1— l.OOfi-light    Westingbouse    Alternator,    with    os- 

citer    and    instruments 650.00 

1— l.OOtMight  National  Alternator,  with  exciter  and 

instruments    500.00 

1— 1.000-Iight  Westingbouse  Alternator,  with  ex- 
citer and    instruments 850.00 

1— A  60  T.  H.  1.000-light  Alternator 675.00 


1— 2.000-ligbt    Westingbouse    Alternator,    with    ex- 
citer aud  instruments  $900.00 

1— 15-ligUt  Sperry  Arc  Dynamo.  2.000  C.  P 100.00 

1— 25-light  Sperry  Arc  DyBamo.  2.000  C.P 140.00 

1— 35-!igbt  T.  H.  Arc  Dynamo,  2.000  C.  P 300.00 

1— 45-ligbt  T.  H.  Arc  Dynamo.  1.200  C.   P 300.00 

1— oO-light  T.  H.  Arc  Dynamo.  1,200  C.  P 400.00 

1— 50-ligbt  Standard  Are  DTuamo.  2.000  C.  P 350.00 

1— 50-light  Ball  Arc  Dynamo,  800  C.  P 200.00 

1— 32o-light  Sprague,  110-yolt  Dvnamo  iXewj 140.00 

1— 150-Iigbt  Jenney.  llO-rolt  Dvnamo  (New) 160.00 

1— 150-light  Llovd.  110-vo!t  Dynamo 125.00 

1— 225-Iigbt  Detroit,  110-volt  Dynamo 150.00 

1— 300-light   United   States,   llO-volt   Dvnamo 175.00 

1—400  Wood.  110-volt  Dynamo,  multipolar 275.00 

2— 540-light  Edison  Dynamos.  110-volt,  30  E.  W 3^.00 


The  above  Apparatus   in   Chicago  stock   ready  for  Immediate  delivery. 
Machinery  and  Supplies. 

I 


2—350  K.  W.  Westingbouse  4  Pole.  New  500-volt.  .?1,200.00 

NEW      T.      H.      RECORDING      WATTMETERS,      FOR 
ALTERNATING     CURRENT.     50- VOLT. 

10  Ampere    $8.50 

20  Ampere    10,00 

30  Ampere    32.00 

50   Ampere    14.00 

Also  a  large  quantity  of  Shallenberger  ampere-hoar 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 
Western  Electric,  siogle  or  double  carbon.,..  $7.50  each 

Standard    6.00  each 

T.   H..   6.8  ampere  and  9.6   ampere,   single   or 

double 10.00  each 

Send  for  complete  List  of  Electrical 


Long  Distance  Telephone 
74.4.  EXPRESS. 


166=174  So.  Clinton  Street,  CHICAGO. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  followiDi;  Letters  Patent 
Issued  t)y  the  United  States,  which 
broadly  cover  the  construction  and  hasic 
principle  of  our  cahles,  viz. : 

No,  546,261 
No.  546.26a 
No.  565.053 
No.  565.178 
No.  565.188 
No.  565,217 
No.  565,410 
No,  594.034 
No.  594,247 
No.  594. 2S1 


OPPER  CONDUCTOR 
TINNED. 


THE  MONT/lUK  MULTIPHASE  C/IBLE 


INSULATION   BETWEEN  CONDUCTORS., 


ADOPTED  BY  THE  QAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONDUCTOR. 


OPPER  CONDUCTOR. 
PARTLY  TINNED. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 

iOO     ^^O^KD>A/^^X'V 


}   MONTAUK  MULTIPHASE  CABLE  CO., 


TELEPHONE.    403      CORTLANDT. 
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CROCKER=WHEELER  ELECTRIC  CO., 


Power  Generators. 


39  CORTLANDT  ST.,  NEW  YORK, 

AND  AMPERE,  NEW  JERSEY. 

NEW  YORK;  BLACKALL  &  BALDWIN, 

39  Cortlandt  St. 
PHILADELPHIA:  CEOGKER-WHEELER  EL.  CO., 

14  South  Broad  St. 
.BOSTON:  BIBBEK-WHITE  COMPANY, 

49. Federal  St. 
BUFFALO:  J.  L.  ALBEKGER  &  CO., 

695  EUicott  Square. 
CLEVELAND:  CLEVELAND  EL.  &  MFG.  CO., 

46  Sheriff  St. 
TOIIEDO,  OHIO:  F.  EISSELL  &  CO., 

116  St.  Clair  St. 
COLUMBUS,  OHIO:  J.  A.  EKNER  &  CO., 

69  E.  Gay  St. 
CHICAGO:  CROCKER  WHEELER  EL.  CO., 

1514  Old  Colony  Bldg. 
ST.  LODIS:  LACLEDE  POWER  CO., 

421  Olive  St. 
SAN  FRANCISCO:  ABNER  DOBLE  CO., 

Fremont  and  Howard  Sts. 
MILWAUKEE:  ROHN  &  MEYER, 

448  E.  Water  St. 
CHARLOTTE,  N.  C:  EL.  ENG.  &  SUPPLY  CO., 

Hunt  Bldg. 
NEW  ORLEANS:  NEW  ORLEANS  ELECTRIC. CO., 

72S  Gravier  St. 
BALTIMORE,  MD.:  McCAY  ENGINEERING  CO.. 

106  E.  German  St. 
MINNEAPOLIS;  W.  I.  GRAY  &  CO., 

Sykes  Block.  No.  SO'J. 
GRAND   RAPIDS.    MICH.:    GRAND   RAPIDS    ELEC- 
TRIC COMPANY. 
BRIDGEPORT.  CONN.:  CROCKER  ELEC.  CO., 

50  Middle  St. 
DETROIT.  MICH.:  AM.  ELEC.  CO.. 

254  Randolph  St. 
YOKOHAMA.  JAPAN:  BAGNALL  &  HILLES. 
PARIS.  FRANCE:  JACQUES  ULLMANN, 

16  Boulevard  St.  Denis. 
LONDON.  ENGLAND:  GEN.  ELEC.  CO..  LTD.. 

71  Queen  A'ictoria  St.,  E.  C. 
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Central  Electric  Company, 
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264=266=268=270  Fifth  Avenue, 
Chicago. 
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Dry 


A  Dry  Battery  that  stays  wet 
is  an  apparent  paradox,  but  the 
Mesco  Dry  Battery  does  just 
that;  it's  the  only  one  of  its  type 
that  retains  its  moisture  for  an 
extended  period,  is  always  ready 
for  action,  and  it  acts  lively. 


5emi=Dry 


A  Wet  Battery  that's  dry  is  an- 
other paradox.  The  new  Samson 
Semi-Dry  Battery  comes  nearer 
to  this  than  anything  yet  offered. 
The  elements  are  contained  in 
a  porcelain  jar  and  sealed;  needs 
but  the  addition  of  water  to  be  im- 
mediately operative;  will  not  spill. 


Wet 


The  Edison  Lalande  Primary 
Battery  has  established  itself  far 
in  advance  of  any  type  of  closed 
circuit  primary  Battery;  it's  the 
recognized  standard  for  primary 
batteries;  as  reliable  as  a  govern- 
ment bond;  made  in  numerous 
sizes  for  all  kinds  of  service. 


? 
t 
t 


■I- 
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Large  stocks  of  these  Batteries  always  on  hand. 
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\VE  MAKE  CUTS  OF  ALL  KINDS 

HEADERS  OF  THIS  JOURNAL.IN  NEED 
OF  CUTS,  WILL  DO  WELL  TO  GET  OUR 
PRICES  aEFORE  ORDERING  ELSEWHERE. 
20YEARS1NTHEBU5INESS. 

CHICAGO  ELECTRO'  &  STEREOTYPE  GO. 

14<?  155  PLYMOUTH  PLACE  CHICAGO  ILL. 


&58»M;gKgK:ci^gifc^sg:cg:.eK<as:c^ 


FOR 


PERFECT 
INSUUTION. 

The  Standard  Paint  Co., 

SIEW  'FORK.       CHICAGO. 

HAMBUBe.         L.OXBO.V. 
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HARDTIN/ILJTM  A  OO-,  VIEIMIMA,  AUSTRIA 

We  having  received  a  very  large  sliipment  of 


Jnst  before  the  new  tariif  went  into  effect,  are  prepared  to  make  very  low  prices 
on  the  following  sizes:    5-8  in.  by  lO  in.  and  IS  in.  and  19-33  in.  by  9  1-S  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


Columbia  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


TVA^lft3rt^€5ffIE''lDit«rB\>^^ 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO, 


rrcPi€i.ikiiii. 


August  27,  i8g8 


WESTERN    ELECTRICIAN 


Shafler 


captured 
Santiago, 


but 


We  will  capture  America. 


ONE  PRICE-ONE   QUALITY-ONE   NAME 


a 


ILLINOIS 


We   are   Agents   for 

N.  I.  R.  Wires  and  Cables, 
Crefeld  Electrical  Works, 
Edison  Jr.  Incan.  Lamps. 

Illinois  Electric  Co. 

239  Madison  Street, 
CHICAGO. 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  ''K'  'iluminated  Dial. 

We  meet  all  the  requirements  o{  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 
minth  fi^treet  and  jUontgomery  Avenue,  Fhlladelpliia. 

arew  York,  15  Cortlandt  Street. 

Cblcago,  414  Ashland  Block. 


The  American  Electric  Meter  Co. 

9t[i  St.  and  Montgomery  Ave.,  Philadelphia,  Pa., 


Is  now  prepared  to  take  orders  for 
immediate  delivery  of  all  sizes  of 
3=Wire  Constant  Potential  Register- 
ing Meters. 

This  meter  is  calibrated  ready  for 

instant  use. 
This  meter  requires  no  knowledge  of 

electricity  to  erect. 
This  meter  shows  the  load  passing 

every  Instant. 
This  meter  is  hermetically  sealed. 
This  meter  measures  correctly  with 

uneven  loads. 
This  meter  Is  magnetically  shielded 

and  has  no  permanent  magnetism. 
This  meter  can  be  calibrated  with  a 

watch  in  six  minutes. 
This  meter  requires  no  lubrication. 
This  meter  is  direct  reading,  having 

no  multiplier  or  dials. 
This  meter  will  operate   for  years 

without  opening. 
This  meter  lias  no  springs,  jewels, 

frictional  errors  or  lag. 
This  meter  once    right  is    always 

right. 


Automatic  Motor  Starting 


II 


ARBON  RHEOSTATS. 


Positive, 

Approved, 
Ornamental, 

Complete. 


Field  Regulators,  constant,  hot  or  cold. 

Theater  Dimmers,  unvariable  and  absolute. 

Complete  Dimmer  Plants.     Send  for  circulars  and  price  lists. 


RASTER  CARBON  RHEOSTAT  CO., 

807  ASHLAND  BLOCK,  CHICAGO. 

807,  120  Liberty  Street,  New  York.         314  Security  Building,  St.  Louis. 
460-462  Broadway,  Milwaukee. 


BERGMANN 


To  Burn  Singly  on  220  Volt  Circuits. 
150  Volts  D.  P.  at  Arc  2|  Amperes. 


ARC  LAMP  SALES  DEPARTMENT, 

General  Incandescent  Arc  Light  Co., 

672    FIRST    AVE.,    NEW    YORK. 
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The  Akron  Electrical  Mfg.  Co., 


A.KI90rii,    OIHI^. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All  of  the  highest  effi- 
ciency, most  modern  con- 
struction and  most  grace- 
ful design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


%  nnniK'iators. 

Central  Electric  Co. 
Commercial  EL  Supply  Co- 
Electrlc  Appliance  Co. 
Illinois  Electric  Go. 
Partrick.  Carter  A  Wilklns. 
Procter-Raymond  Mfg.  Co.  ■ 
Western  Electric  Co. 

Are  Lamps. 

Central  Electnc  Co. 
DiehlMfg  Co. 
Electrical  Eschange. 
Pt  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Gen'l  Inc  Arc  Light  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Axe  Uebt  Cord. 

Samsoa  Cordage  Wka. 

Batteries  and  Jars. 

Bornley  Batt.  &  Mfg.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Edls-^nMrg.  Co. 
Electric  Appliance  Co. 
Gordon-Burnliam  Battery  Co 
Illinois  Electric  Co. 
(.eolanohe  Battery  Co.,  The 
national  Carbon  Co. 
Partrick.  Carter  A  Wllklns. 
Pflni  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Kells. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Hnebel  &  Monger. 
Illinois  Electric  Co. 
Partrick.  Carter  &  Wllklns. 
Proctor- Raymona  M!g.  Co. 
Western  Electric  Co. 

KeltlDff. 

Link  Belt  Machlnerv  Co. 
L.  P  &  D.  Transmitter  Co. 
Main  Belting  Co. 
Munson,  Chas.  Belting  Co. 
Peerless  Ruboer  Mfg.  Co. 
Shulti  Belting  Co. 

K«ilers. 

Ames  Iron  Works. 
Armlngton  &  Sims  Co. 
Westlnghouse,  Churcli,  Kerr 
&Co. 

Books,  Electrical. 

Electrician  PuhUahing  Co. 

Bridges.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 

Brashes. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Holmes  Ptbre-Graphlte  Co. 
K.  &  W.  Company. 
Ohio  Elec.  Speclahy  Mfg.  Co. 

Bnildinas  and  Booflnff. 

Berlin  Iron  Bridge  Co. 

Korel&r  Alarms. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Huebel  &  Manger. 
Partrick,  Carter  A.  Wllklns. 

Cables  (See  Instilflted  Wires.) 
I'ables,  Electric  (See  Insu- 
lated     Wires),     Copper, 
Sheet  and  Bar. 

American  Elec.  Works. 
Brliey,  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Eastern  Electric  Cable  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C  Co. 
Washburn  &  Moen  Mfg.  Co. 

Carbons. Points  &  Plates, 

Central  Electnc  Co. 
Chicago  Ediaon  Co. 
rj^mmerclal  EL  Supply  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relsinger.  Hoga 

Componnd. 

Boiler  Expnrgator  Ho. 
Dearborn  Druff&Chem.Wts 
nUnolR  Electric  Co. 
Mass.  Chemical  Co. 
McLennan  &  Co.,  K. 


Ohio  Elec.  Specialty  Mfg.Co. 
Standard  Paint  Co. 
Western  Electric  Co. 

Commutator  Segments. 

Commutator  Go  ,  Tne. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
Michigan  Pipe  Co. 

Construction  &  Repairs. 

Akron  Elec.  Mfg.  Co. 
Bullock  Elec.  Mfg  Co. 
Chicago  Edison  Co. 
Ft.  Wayne  Elec.  Corporation. 
Hodge,  Walsh  A  Lorlng. 
MoRae.  A.  L. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
Idsht  Plants. 

Akron  Elec.  Mfg.  Co. 
Bain.  Foree. 
Broughton.  H.  P. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Dlehl  Mfg.  Co. 

Pt.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
Star  Dynamo  Works. 
TJnitea  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghotise  Eleo  &  Mfg  Co. 

Conveyors. 

Borden  &  Selleck  Co. 
Link-Belt  Machinery  Co. 

Copper. 

Seattle  Zinc  Works  Co. 
Beslv&Co..Chas.  H. 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

American  Electrical  Works. 
Besly  &Co.,  Chas  H. 
Brlxey.  W.  R. 
Central  Electric  Oo. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons.  Co.,  J.  A. 
SImplei  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Cordace. 

Samson  Cordage  Wks. 

Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 

Gross-Arms,     Pins     and 
Brackets. 

Brady.  T.  H. 
Central  Electric  Co. 
Central  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Electric  Ry.  Equipment  Co. 
Fan  Tei.  A  Cons.  Sun.  Co. 
Michigan  Pipe  Co. 

Cnt-Onts  and  S-wltches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  EL  Supply  Co. 
Cutter  EL  b  Mfg.  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Elec.  Co. 
Hill.  W.  S.  Blectric  Co. 
Illinois  Electric  Co. 
K.  A  W  Company. 
Leonard.  H.  Ward  Elec.  Co. 
PalBte  Co.,  H.  T. 
Peru  Elec.  Mfg.  Oo. 
Wagner  Elec.  Mfg.  Oo. 
Weetem  Electric  Co. 
WesttBgbonsc  EL  Si  Mfg.Co. 
Dynamos. 
Akron  Elec.  Mfg.Co. 
Bullocfe  Elec.  Mfg.  Co. 
Central  Electric  Co. 


Commercial  El.  Supply  Co. 
Crooner- Wheeler  Elec.  Co. 
Diehl  Mfg.  Co. 

BX  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
Star  Dynamo  Works. 
United"  Elec.  Imp.  Co. 
Wagner  Elec  Mfg.  Co. 
Walker  Company. 
Warner  Co  ,  Wm.  F. 
Warrpn  Elec.  Mfg.  Co. 
Warren-  Medbery  Co. 
Western  Electnc  Co. 
Weatinghouse  EI.  &  Mfg.  Co. 

Economizers,  Fuel. 

BroomeU,  Schmidt  &  Co. 
FMel  Economizer  Co. 

Elec.  Heat's  Appliances. 

American  Elec.  Heater  Co. 

Electric  Meters. 

American  El.  Meter  Co. 

Electric  Kail  ways. 

General  Electric  Co. 
Walker  Company. 
Weatinghouse  EL  &  Mfg.  Co. 

Electrical  and  Mechani- 
cal Engineers. 

Bain.  Force. 
Broughton,  H-  P. 
Lemon.  L    E. 
Sareent  &  Lundy. 
Wray  Co.,  John  c. 

Electrical  Instruments. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W.  S.  Electric  Co. 
Illinois  Electric  Co. 
Keystone  El.  Instrument  Co. 
Leonard,  Ward,  Elec.  Co. 
Palste  Co..  H.  T. 
Queen  &  Co. 
Western  Electric  Co. 
Weston  Electrical  Inst-  Co. 

Electrical  Specialties. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  EL  Supply  Co. 
Ohio  Elec  Specialty  Mfg.Co. 

Electro-Magnets. 

Varley  Duplex-Magnet  Co. 

Electro -Plating  Maeh^. 

Besly  &  Co.,  Chai.  H. 
General  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 

Bnglnes.  Gnm. 

Otto  Gas  Engine  Win. 
Wray  Co.,  John  C.  Co. 

Engines,  Steam. 

Ames  Iron  Works. 
Armlngton  St  Sims  Co. 
Ball  Engine  Ca 
Skinner  Engine  Co. 
Westlnghouse,  Church,  Kerr 

&  Co. 
Wray  Co.,  John  C. 

Fan  Outfits. 

Beck.  A..  Electric  Co. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Dlehl  Mfg.  Co. 
Edison  Mfg.  Co. 
Emereon  EL  Mfg.  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Rosenberg,  Co.,  A- 
St  Louis  El.  Supply  Co. 
Wagner  Electric  Mfg.  Co. 
Walitpr  Company. 
Western  Electric  Co. 
Westlnghouse  EL  <t  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 
KartaTert  Mfg.  Co. 
Vulcanlred  Fibre  Co. 

FUes. 

Barnett  Co.,  Q.  AH. 

Fixtures,  El.  A  Comb*n. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 

Flexible  Shafts. 

I      Stow  Mfg.  Co. 


Fuse  Wire. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Ca 

Gaskets. 

Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co. 

Cras  Lighting,  Electric 

Central  Electric  Co. 
Partrick.  Carter  A  WUkins. 
Western  Electric  Co- 

Gears. 

Besly  4  Co..  Chas.  H. 
Link-Belt  Machinery  Co. 

General  Elec.  Supplies. 

Beck,  A..  Electric  Go. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill,  W.  S-  Electric  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  &  Wllklns. 
Peru  Elec.  MIg.  Co. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 

Globes  and  Electrical 
Glassware." 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 

GoT'nors,  Water  WHbeel. 

Lombard  WaterWIieel  Gv.Co. 

Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 
Dlion  Crucible  Co..  Jos. 
Holmea  Fib  re-Graphite  Co. 

Insulators    and  Insulat- 
ing Materials. 

Atlantic  Alcatraz  Asph.  Co. 
Briiey.  W.  R. 
Central  Electric  Co. 
Chicago  EdiBon  Co- 
Commercial  El.  Supnly  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  EL  Mfg.  Co. 
Empire  China  Works. 
Hill.  W.  S.  Electric  Co. 
Illinois  ElPctricCo. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Munsell  A  Co  .  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co..  The. 
Palate  Co.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co- 
Standard  Paint  Co. 
Standard  Undprground  CCa 
Vulcanized  Fibre  Co. 
Western  Electric  Cc. 

Insulated      Wires      and 
Cables— Magnet  W^ires. 

American  Electrical  Works- 
Brlxey,  W.  R. 
Central  Electric  Co- 
Chicago  Ins   Wire  Co- 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co- 
Electric  Appliance  Co. 
General  Electric  Co- 
Montauk  Multlph.  Cable  Co. 
Moore.  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 

Junction  Boxes. 

Bossert  Eleo.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

Lamps,  Incandescent. 

Buckeye  Electric  Ca 
Central  Electric  Co. 
CUcago  Edison  Co. 
Commercial  EL  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co.. 
niinois  Electric  Co. 
K.  A  W   Company. 
Lynn  Incandescent  Lp-  Co. 
Sawyer-Man  Elec.  Co. 
United  Elec.  Imp.  Co. 


Western  Electric  Co. 
Westlnghouse  EL  a  Mfg.  Co. 

Ughtning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Magnet  Wire. 

(See  Insulated  WIresJ 

Mechanical  Machinery. 

Besly  A  Co.,  Chas.  H. 
Link-Belt  Machinery  Co. 
StUwell-Blerce  Smith- Vaile 
Westlnghouse,  Church,  Kerr 
A  Co. 
Mica. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

General  Electric  Co. 
Link-Belt  Machinerv  Co. 
Westlnghouse  EL  A  jifg.  Co. 
Motors. 
Akron  Elec.  Mfg.  Co. 
American  Engine  Co. 
Beck.  A  ,  Electric  Co. 
Bullock  Elec-  Mfg.Co. 
Commercial  El.  Supply  Co. 
Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec  Corporation. 
General  Electric  Ck>. 
Hobart  Elec.  Mfg  Co. 
Illinois  Electric  Co. 
Sargent  A  Lundy. 
Stanley  Elec.  Mfg.  Co- 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Walker  Company. 
Warren  Eleo.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Wray  Co.,  John  C. 

Packing. 

Besly  A  Co.  Chaa.  H. 
Garlock  Packing  Co. 
Link-Belt  Machinery  Co. 
Peerless  Rubber  Mfg.  Co- 
Paints. 
Atlantic  Alcatraz  Asph.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Mass.  Chemical  Co. 
Standard  Paint  Co. 

Phosphor  Bronze. 

Besly  Si  Co..  Chas-  H. 
Phosphor  Bronze  Sm.Co.Ltd. 

Platinum. 

Baker  A  Co. 

Poles. 

Berthold  A  Jennings. 
Cpntral  Mfg  Co. 
Electric  Ry.  Equipment  Co. 
Lindsley  Bros. 
Michigan  Pine  Company. 
Tf^rrey  riedar  Co. 
Valentine-Clark  Co. 

Porcelain. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Co. 

Befiners. 

Swarts  Metal  Refining  Co. 

Be- Winding— Bepairs. 

Beck,  A.,  Electric  Co. 
Chicago  Armature  Co. 
Chicago  Edison  Co. 
Electrical  Exchange. 
Hodge,  Walsh  A  Lorlng. 

Bheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Leonard.  Ward.  Electric  Co. 
Ohio  Elec.SpeoiaHv  Mfg.  Co. 
Raster  Carbon  Rheostat  Co. 
Westlnghouse  El.  A  Mlg.  Co. 

Boofing. 

Cincinnati  Corrugating  Co. 

Second-Hand  Machin^. 

Electrical  Exchange. 
Hodge.  Walah  A  Lorlng. 

Speahlng  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partrica,  Carter  A  WUkins. 
Western  Electric  Co. 


Speed  Indicators. 

Besly  A  Co.,  Chaa.  H- 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst.  Co 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  VialL 

Street  Cars. 

Stephenson  Co.,  John. 

Tapes,  Insulating. 

American  Electrical  Works. 
Brixey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Moore,  Alfred  F. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Washburn  A  Moen  Mfg  Co. 
WesternElectric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Cabinet  Mfg.  Co. 
Commercial  EL  Supply  C3o 
Ericsson  TelephcieCo. 
Farr  Tel.  A  Cons.  Sup.  Co. 
Holtzer-Cabot  Electric  Co. 
Keystone  Tel.  Co. 
Kofcomo  Tel.  A  El  Mfg.  Co. 
Kusel.  D.A  .TeLAEl  Mfe.Co 
Northwest  Engineering  Co 
Rawson  Electric  Co. 
St.  Louis  El.  Supply  Co. 
Standard  Tel.  A  El.'Co. 
Star  Dynamo  Works. 
SterlinET  Electric  r© 
Stone  City  Tel.  Mfg.  &  Cons. 

Co. 
Stromb  erg- Carls  on  Tl-M.Co- 
Vladuct  Mfg.  Co. 
Victor  Telephone  Mfg  Co. 
Western  Electric  Co. 
Western  Tel.  Cons.  O1 
Wllhelm  Tel.  Mfg.  Co. 
Williams  Electric  Co. 
Tools. 
Klein  A  Son,  Mathias- 

Transf orm  ers. 

Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Diamond  Elec  Co. 
Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Stanley  Electric  Mfg.  Co. 
Wagner  Elec  Mfg.  Co. 
Walker  Company. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Trolley  Cord. 

Samson  Cordage  Wis. 

Trucks.  Electric  Car. 

General  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Ca 

Tnrbine&  Water  Wheels. 

Dayton  Glotw  Iron  Works  Co 
Letlel&Co.,  Jaa. 
Pelton  Watiir  Wteel  Co. 
Stilwell-Blerce  Smith- Vaile 

Tnleanized  Fibre. 

Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  &  Co.,  Chas.  H. 
Briiey.  W.  R. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Electric  Annllance  Co. 
Illinois  Electric  Co. 
Oionite  Co.,  The. 
Phllllns  Insulated  Wire  Co. 
Roeblinsr's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co 
Washburn  A  Moen  Mfg.  Co. 
Western  Electric  Co. 

\^  oodwork.  Electrical. 

Cabinet  Mfg.  Co. 

XBay  Outfits. 

Central  Electric  Co. 
Commercial  EL  Supply  Cio 
Oneen  Si  Co. 

Ziors. 

Seattle  Zinc  Works  Co. 


F'or   XVIpKabo-fcical    Indox:    ^-f   ^Vd^^^r-tisen-ton'ts    Se^    ^s 
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All  genuine  "ELECTRA" 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


FOR  ENCLOSED  LONG-BURNING    ARC  LAMPS. 


UNEQUALJ-EC  IN  QUAL 
AND    EFFICIE>C^ 


J^  STEADY 
ILLIANT,  LIGHT. 


HUGO  REISINGER II  BROADWAY  NEW  YORK. 


Notice 


-The  "ELEC- 
TRA" Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
ol  C.  Conradty,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


TheBestSystemofBeltingintheWorld 


Easier  on  bearings, 
Sniaiier  per  cent,  of  siip, 
One-iiaif  tiie  space, 

Less  expense, 

More  efficient  in  operation, 

Great  saving  in  space. 

( AliDiit  tiie  same  fioor  space, 

Compared  with  Direct  Coupling  -  \  cost  mucii  smaiier, 


Compared  witli  Straight  Belts ' 
Compared  with  Clutches  -  -  - 


(.  Easier  to  i<eep  in  repair, 
Write  for  Further  Particulars. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  of  ten  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  incandescent  Lamp  Co., 


L.YIMN,   IVI^KJ 


A  CASE  OF  SPEAKING  TUBE 


Should  be  in  Every 

Electric  Supply  Store. 


We  Manufacture 
A  Lap  Seamed 
"A  I"  Tin  Speaking 
Tube,  One  Inch 
in  Diameter. 

Our  Price  the 
Lowest,  Our 
Tube  of  the 
Best  Quality. 

LAKON 

TRANSFORnERS, 
W.  E.   FAN 

MOTORS. 
W.  E.  PETITE 

ARC  LAriPS, 
SOCKETS, 
SWITCHES, 
CUT  OUTS. 


WESTERN  ELECTRIC  COHPANY, 

Manufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAGO. 


NEW  YORK. 


LONDON. 
79  Coleman  Street. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  Breteuil. 
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SANDY  HILL,  N.  Y.,  U.  S.  A., 


MANUFACTURERS  OF 


INDUCTOR  ALTERNATORS. 


New  York— 39  Cortlandt  St. 
Providence,  K.  I.— Baniiran  BMr 
■Washington,  1).  C— Gi)  KeiloKg  Bldg. 
Charleston,  s.  C— 17  Broad  St. 
New  Orleans,  La.— 228  Henu-'ii  BUr. 
Dallas,  Texas— 158  Main  St. 
Houston,  Texas. 
Chicago.  1)1.— moo  Fisher  Bldi^. 
Minneapolis,  Minn  —101  First  Ave.  N. 
Harrisburg,  Pa.— 11  N.  Market  Square. 
Elralra.  N.  Y.-Y.  M.  C.  A.  Bldg. 
Atlanta.  Oa.— 1  N.  Forsyth  St. 
Omaha,  Neb.— 1510  Howard  St. 
San  Francisco,  Cal.— 409  Market  St. 
St.  Louis.  Mo.— 601  Burhngton  Bldg. 
Yokohama,  Singapore  and  Philippines -Bagnall 
&  IIille!j. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


THEY  STILL  USE  IT 


IT 
COSTS 

SO 
LITTLE 


Stover  Bicycle  Manufacturing  Co. 

Freeport,  III.,  March  2nd,  1897. 
The  Boiler  Expurgator  Co.,  Chicago,  ML 

Gentlemen:— I  liave  just  used  your  Boiler  Expurgator 
with  astonishing  results.  To  begin  with  I  have  always 
been  very  sceptical  in  regard  to  the  different  holler 
compounds  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  the  Illinois  Central  induced  me  to  use  it,  telling  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anything  I  ever  tried  and  we  have  tried 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anything  that  would  do 
the  work  of  your  Boiler  l-xpurgator.  We  cheerfully 
recommend  it  to  anvone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Stover  Bicycle  Mfg.  Co. 
W.  A.  Hance.  Supt. 

Cost  per  week :    lO  to  40  h.  p.,  2»c. ;  40  to  SO  h.  p.,  i 
80  to  lao  h.  p..  50c.  ,*  laO  to  X«0  h-  p.,  62>/2C. ; 
100  to  200  h.  p.,  75c. 


AND 
WORKS 


SO 


WELL 


The  Boiler  Expurgator  Co., 


MANUFACTURERS, 

CHICAGO,   U.  S.   A. 


A  few  agencies  will  be  placed  in  large  steam  and  manufacturing 
"Write  us  at  once. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
PASSENGER 
STEAMERS 


COMFORT. 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Furnishing,  Decoration  and  Efficient  Service. 

To  Detroit,  piaGRiqac,  M^\n  Bag,  PetosKeg,  Ctticaio 

No  other  Line  ofifers  a  panorama  of  460  miles  of  equal  variety  and  interest. 

Four  Tripb  per  Week  Betweeh  Day  and  Night  Service  Between 

DETROIT  AND  CLEVELAND 

Fare,  $1,50  ^^^^  Direction. 
Berths,  7sc.,  $1.     Stateroom,  $1.75- 
Connectionsare  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
aud  Southwest,   and  at  Detroit    for   all 
points  North  and  Northwest. 
Sunday  Trips  June,  July,  Aug.,  Sept.  Oct.  Only 

IGHT  BETWEEN 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  Meals  and  Berths. 
Approximate  Cost  from  Cleveland,  S17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY   DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2C.  for  Illustrated  Pamphlet.    Address 

A.  A.  SCHANTZ^  Q.  p.  *..  DETROIT.  MICH. 


BAY  AND  TOLEDO. 

Deiroiioofl  Cleveland  NovioaiiooGwoDi 
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Superiority  Ui^der  ^11  Coi^ditioQS 

Has  won  the  favor  and  approbation  of  all 
riders  who  have  purchased 

Bevel-Gear 

Gliainless 
Bicycles,  $125. 

It  is  generally  admitted  by  them  that  the  Columbia  Bevel-Gear 
Chainless  is  over  a  mile  faster  in  the  hour  on  ordinary  roads 
than  chain  wheels,  and  that  it  has  10%  advantage  in  hill  climbing. 

Rides  Easily,  Smoothly  and  Silently. 

COLUMBIA     CHAIN     WHEELS,  -  -  $75 

HARTFORD    BICYCLES.  ...  SO 

VEDETTE    BICYCLES,  -  -  S40    AND    35 

POPE  MFG.  CO.,  Hartford,  Conn. 
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"We  nave  issued  a  NEW  cataiO(?ue 
of  pJectrical  books  containing  100 
pa^es,  listing  every  work  on  electric- 
ity. A  copy  will  be  cheerfully  mailed 
on  receipt  of  a  two-cent  stamp. 

ELKCTRICIAN  PUBLISHINGCO., 
510  Marquette  Bldg.,    Chicago. 


Arc  Light  Radiators 

BRILLIANT  AND  ECONOMICAL 

Absolutely  free  from  side  shadows,  or  those  cast  by 
flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal  aud  aro  practically 
indestructible.    , 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:  Chicago  General  Fixture  Co., 
169  Adams  Street,  Chicago,  III. 


Shadowless  Radiator  Mfg.  Co., 

FARIBAULT,   MINN. 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Electrical  Dictionary.    fr„riS'?ien'oi°eUe"'  I°;'etv">';^rK'"'Sl: 

dispensable  to  the  elc.trician,  student  and  professor.  Over  11,000  words  and  about  15,U00 
definitions.  By  Edwin  J.  Houston,  A.  M,,  Pb.  U.  (Princeton).  1  volume,  32mo,  cloth,  $2.50; 
leaLber,  $3.00. 

Ftoi-tflrifir  '^^Ae>  Thoctt         Profusely  illustrated.    A  hand-book  for  busy  people.    By 
i::.ieCLriCuy    iViaoe  XZ-asy.       Edwin  J.  Houston,  a.  M..  Ph.D.,  and  Arthur  E.  Kennelly, 
Sc.  D.     1  volume.  12mo,  cloth,  $1.50. 

'r^Tr*-»-»*v»/-v  T7f/«^+««^  TiTX'^JUi^^.^-wr         By  Silvanus  P.    Thompson,  D.  Pc,  E,  A.,  F.  R,  S. 

UynamO-HleCtriC  IVlacnmery.  sixth  edition,  revised  and  enlarged.  Profusely 
illustrated  with  new  engravings.  19  folding  plates.  2  volumes.  8vo,  cloth,  gilt.  $6. 00. 
The  rapid  advance  of  electrical  science  made  it  absolutely necessarj-  to  revise  the  last  edition, 
and  this  is  now  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electrotechnics.  Students  and  professors  highly  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric   Currents  and  Alternate  Current   Motors. 

Hy  Sill-anus  P.  Thompson,  D.  Sc,  B.  A.,  F.  R.  S.     1  volume.  8vo,  cloth,  gilt.  $3.50. 
The  most   Important  work  on  the  subject-     A  companion   b">ok    to   "Dynamo-Electric  Ma- 
chinery."   Oneofthe  te.\t-books  in  schools. of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  IrroWif -3    l\7r-a/4d  Th  ^otr  ^V  Edwin  J.  Houston.  Ph.  D..  and  A.  E.  Kennelly.  Sc.  D. 

i^IgCDra  IViaue  jpa^y*  This  lUtle  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Clectric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume. l6mo,  cloth,  75  cents. 


By  Edicin  J.  Houston, 
Ph.  D.,  and  A.  E.  Ken- 


The  Interpretation  of  Mathematical  Formulae. 

nelly.  Sc.  D.     1  volume,  I2mo.,  cloth.  $1  ac 
A  most  valuable  aid  to  students  and  electrical  workers. 

A"D  (^   _£  'PTo/»f'ni/-JtTT         Now  approaching  its  65th  thousand.    By  Willia7n  //.  Meadow- 
XJ  V^  Ui  JJiieCinCUy.       croft,    l  volume,  12mo,cloth,  so  cents.    Fully  illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  elementary  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.     ^fuISS  Soitt^'^^t  '  ™'™'' ''"°' 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars,  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

nrtic*  "X"  T?-aTr.  *""  Photoftraphy  of  the  Invisible  and  Its  Value  in  Surgery.  By  William  J. 
X  lie  x\.  ivay^  Morton,  M.  D.  Written  in  collaboration  with  Edwin  W.  Hammer,  1  volume, 
liimo,  cloth  and  silver,  75  CL'nts:  paper,  50  f^ents. 
The  work  explains  in  clear  and  simple  style  hovv  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  texi  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

By  William  H.  Meadowcroft.  1  volume,  12mo,  cloth 
and  gold,  75  cents. 
The  first  primary  work  on  the  suSject.  A  book  for  the  people.  The  author  of  ".A.  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know*  nothing  of  scientific  terms.  He  has  written  this  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Rontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Receipt  of  Price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


The  A  B  C  of  the  X  Ray. 
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SAWYER-MAN  LAMPS 

Still  lead  all  others 
in    efficiency,    maintenance  of  candle    power    and   careful   attention  to 
details  of  construction. 

New  York,   120  Broadway!  Philadelphia,  Girard  Building:  Boston,  Exchange  Building;  St.  Louis, 
American  Central  Building;  Chicago,  New  York  Life  Building;  Tacoma,  Wash.,  907  Pacilic  Ave.; 
Syracuse,  N.  Y.,  Bastable  Building;  Buffalo,  N.  Y.,  Guaranty  Building;  San  Franscisco,  Mills  Building; 
Pittsburg,  Westinghousc  Building;  Atlanta,  Ga.,  Equitable  Building. 
For  sale  by  leading  supply  houses. 


Sawyer- Man 

Electric 

Company. 

Allegheny,  Pa. 


'*Vlin*'  Medium  Grade  Automatic. 


BBANCH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  512  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


Boilers  of  All  Kinds. 


AMES  IRON  WORKS, 

Os'\M/eSo,   N.  Y. 


Ames  High  Grade  Automatic. 


SAIiES  AGENTS. 

KALTENBAOH  &  GRIESS,  Cleveland,  O. 
HAUBTMAN  &  LOEB,  New  Orleans,  La. 
F.  F.  COLLINS  MFG.  CO..  San  Antonio.  Tex. 
HARTWELL  IRON  WORKS,  Houston.  Tex. 
HENDRIE  &  EOLTHOFF  MFG.  CO.,  Denver.  Colo. 
H.  W.  GRABER,  Dallas.  Tex. 
GEO.  M.  DILLEY  Si  SON,  Palestine.  Tex. 
KELLETT-CHATHAM  MACHINERY  CO.,  Wane,  Tex. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO., 


{WALKER   COMPANY,  I 


{ 
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ELECTRIC    MACHINERY. 


! 

I  Alternating  Current  Generators  i 

m 

! 


F-OR    AUI-     F>UIRIPOSI 


CONSTRUCTION  OF  ARMATURE. 


FIELD  MAGNET  SPIDERS. 


Single,  Two,  or  Three  Phase- 40  or  60  Cycles,  Stationary 

Armature,  l^evolving  Field. 

CLEVELAND,  OHIO.  NEW  HAVEN,  CONN. 


i 
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FLEXIBLE  CONDUIT. 

There  is  still  a  large  demand  for  Can- 
vasite  Flexible  Conduit,  particularly  for 
rewiring  old  buildings  and  getting  into 
k^  difficult  places  in  new  ones.  In  certain 
SiSrlfif  places  nothing  will  take  its  place.  We 
1^^-^  carry  a  large  stock  of  all  sizes  from  }^ 
inch  to  I'-iJ^inch  inside  diameter.  Ours  is  the  largest  and  the 
only  complete  stock  in  Chicago. 


Electrical 
Supplies. 


Electric  Appliance  Company, 


IVIi 


Ohii* 


c.  n.  bcniKMfcK. 


W.   A.  MAOEE. 


.R     DYIMA.IVIO     \A/ORI^S, 

JEF'F'EF^SOI^     ^ITV,     IVI O. 

Alsocontractorsforcompieti  electric  lighting  plants  and  telephone  systems.  Estimates  furnished  promptly. 

Send  for  Samples  and  Prices  of 


SAMSON  SPOT  CORD 


For  Arc  Light  and  Trolli>  Cord.         piv-  WATERPKOOFED. 

S^KIVISOPJ    ^^IR^A^OE  ^A^^F9KS,  BOSTON,  MASS. 


AIJKOKA.  11..L., 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  lighting  and  power 
plants.  l\lotorworb  and  electrical  equipment 
for  shops  and  factories  a  specialty. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  nonadnock  BIdg.,  •    Chicago* 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  J  00 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


^CU^  COMBINATION  METALLIC 

^  STOP  VALVE 

PACKING 

LEAVES    THE    STEM    CLEAN. 

Write  for  testimonials.    Manufactured  exclusively  by 

PEERLESS  RUBBER  MFa.  CO., 

10-24  AVooiiwarii  Ave.,      ta  Warrpn  "it    Npw  Vnrlf    soa-aio  south  «'ater  St., 

OETKOIT,  MICH.  ID    HldUeil  01,,  HBW   lUlU,  CHICAGO,  11,1,. 


■0 

m 

Y      ^^^ — \        O 


^SBER  ^ 


Outlet  or  JMCtion  Boies. 

WARD  LEONARD  ELECTRIC  GO. 

BRONXVILLE,    N.  Y. 


H.  P.  BROUGHTOH.  E.  E. 

Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,    Security  Bldg.,  St.  Louis. 
IRON   ARMORED   CONDUIT  WORK  A  SPECIALTY. 


189  BELL! 


A  VERY  GOOD  BELL 

AT  A 

VERY  LOW 

PRICE. 


GUARANTEED. 


HUEBEL&  MANGER, 


286   GRAHAM  ST. 
BROOKLYN. 


\Ay 


CHiCAaO 

WfP£    CO. 


CH/CACO 


Making  Switches  Our  specialty- 


Write  for  full   particulars,  free  Samples, 
etc.      A  new  brand— Pioneer 

MITCHES 

Good  goods  at  low  figures. 

H.  T.   PAISTE  CO. 

PHtLADELPHIA 


Send  your  rush  orders  for  FAN  MOTORS  to  the  ST.  LOUIS  ELEC. 
SUPPLY   CO.,    911   MARKET   STREET,    ST.   LOUIS,    MO. 

We  have  em-EMERSON  ALTERNATING  and  WESTERN  ELECTRIC 
DIRECT  CURRENT. 


Upon  receipt  of  this  COUPON  we  will  send  free  a  sample  stick   of 


Gale's  Commutator 
Compound 


50  Cents  Per  Stick.  $5.00  Per  Dozen. 

The  ODly  article  that  Tvill  prevent  sparking.    ^'iH  keep  the  commutator  in  good  condition  and 

prevent  cutting.    Absolutely  will  not  gum  the  brushes. 

It  will  put  that  HIGH  GLOSS  on  THE  COMMUTATOR  you  have  so  long  sought  after. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES.  OR 


Name 

Address.. 

W      E. 


K.  Mclennan  &  go., 

Sole  Manufacturers. 

100  Washington  Street.  CHICAGO. 


Fort  Wayne  Electric  Corporation, 

FORT  WAYNE,  IND. 


Ar^,  Oire 
liifgr  Inc 


Apparatus  for 

ct  Ourren-t   artd  Al't^rnai:- 
ndescen-fc  l_ish-ting  and 
^rerTransmis 


INDIA  8a  AMBER 


FO  .?    y%v>;w/^-r  LJvv  e:    cua  ils 


IN  ANY  SHAPE  OR  PATTERN. 


EMPIRE  *  MIC 

IW^ULATED       ,E%       COIV1POLIVD 

Cloths  and  Papers.         ''<'l '*^  --         tJNEQtJj:».ED. 

EufteneMiinsell^jCo.  Mica  Insulator  Co, 

218WalcrSt.lMe>v  York  4^- Chicago,  ll7l«ikeSt. 


^  \  \\\  1    / ,/ /y 

MlCANlT 

P'          INSULATOR 

( 
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Victor  Turbine  Water  Wlieel. 


Cylinder  or  Register  Gate  -Close   Regulation  and  High  Efficiehoy 
at  Full  and  Partial  Gate- 

The  attention  of  ELKCTRIC  COMPANIES  Is  calle<l  to  tins  CKLBBRATEn  -WATER 
WltEKL  ns  particularly  adapted  U>  tlicir  use,  on  accumil  ol  its  rvmarUablr  uteady  motion, 
liigh  Hpcod  and  erout  ofnclency  and  iartie  capacity  for  )K  tllurneter,  bLinc  double 
tlie  power  of  must  wlieels  of  tfic  same  diameter.  It  is  used  by  a  imiubcr  oi  tijc  leading  electric  com- 
panicH  Willi  great  satisfaction.  In  tlie  economical  use  ot  water  it  is  without  an  equal,  prodccing  th» 
nighest  percent  of  usclul  eHect  (;tiaranteed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

Tlie  acconipanylnB  cngravinK  represents  a  slnRle  lO-incli  Victor  Turbine  on  horizontal  shatt  t* 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-iuch  Worrell  Friction  Coupling  at  one  end  t© 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizootal  ihutfl. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIC 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

BEND  FOK  CIRCULAR  AND  PRICED. 

THE  LECLANCH^  BATTERY  CO., 

ITI  to  117  East  131st  St..  N.  Y. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chicago, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  T.ines. 
Before  making  a  journey  to  any  of  tliese  nortli- 
western  points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Clilcago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  in 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
rawmaterial,markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan, Iowa.  Missouri.  Minnesota, 
South  Dakota  and  P<orth  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  i)rox- 
Imity  to  markets,  that  which  is  the  priraefactor  in 
the  Industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men.  In  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Hallway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  Industry  Is  reli- 
able.  Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C  .  M.  &  St.  P.  R'y. 

450  Old  Colony  Building  Chicago,  III. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CRO$$ARM$ 

BERTHOLD  <&,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


DON' 

buy  any  CCdar   polCS   until  you 

KIMONA/^ 

what  we  can  quote  you.    Why  do  you  not  ask 


for  our  prices?    it  will  pay  you.    • 

THE  VALENTINE-CLARK    CO.,  cwcago 


-And  others  engaged  ii 
electric  railway  work  wil 
be  interested  in. 


STREET  RAILWAY  MEIV 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  Will.  Lr^TERN. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  The,metbods  of  testing  are  both  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  COXTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt.  Ampere,  Turn.  Hour, 
etc.  Potential.  E.  M.  F.,  Voltage.  Drop  of  Potential.  Resistance  (Ohmic),  Conductivity.  Chapter 
IL— Magnetism  and  Electro- Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles,  Field  Windings, 
(Varieties), Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds,  Generators fn  Multiple,  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple.  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII.— Measurements  andTestsof  Street  Railway  Motors— Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests.  Voltmeler  Method.  Description  of 
Voltmeter  and  Ammeter,  The  Wheatstone  Bridge,  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIM.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel.  Controller.  Reverse  Switch,  Rheostat,  Fuse  Box,  Light- 
ning Arrester,  Heaters.  Chapter  X.— Definitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
S.vstem  (G.  No.  14,  No.  28  and  aS  A).  General  Electric  (K.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  B.ake).  Walker  System  (Ba,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  ana  Mechanical  Information.  Belting,  Shafting. 
Pulleys  and  Gears,  Melting  Point.  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges,  Number,  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas.  Equivalent  Garrying  Capacity,  Proportions  of  Gear  Teeth  Notes.  Hill 
of  Material  for  Span  \\'\ve  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  $1.00.     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

£LECTBIC1A%  PIJBJLISHINC^  CO.,  510   niARQU£TT£  BLDO..  CUICAKO. 

MECHAHICAL 

Engineers  interested  in  electricity  should  send  for  our  100-pa^e 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  -  510  Marquette  BIdg.,  Chicago. 


MAST  ARM^   ' 

^^'"^AUTOMATIC^^ 
CUT-OUT^^TrONovL 

^..^—■'MVoOD  POLES      I 


°J  EASY     01^     OPERATION',] 

stMe  TiMe  rHAH  nrmjiNr  or»ef) 

tlect''"^pm-^ 


MANUMCTURER  CINCINNATI,  0. 


When  you 
are  Tired 

Of  using  "Dynamo"  Bcllingmade  from 
"Shoulder  Stock,"  write  us  for  prices 
and  information  on  "Leviathan"  and 
"Oak  Leaf"  Belting,  and  our  method 
nf  "BeliiniT  up"  Electric  Light  and 
Power  Plants. 

High  grade  Belting  only.  Best  Re- 
sults.    Least  Cost. 

Write  full3%  condit-ions  under  which 
Belting  runs,  power  required,  etc. 


MAIK  BEL.TI1VG  CO., 


^^l-t    l\/l^l<ce^r■s, 

65  and  57  Market  St..  CHICAGO,  ILL. 

1221-1235  Carpenter  St.,  Philadelphia. 
120  Pearl  St.,  Boston. 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
....         gy  ^^1^ 

Buildings  erected 
eK  press// 
for  this 


purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Eugineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

WA   Mnnlh^^^^  ^^^  ^  College 
a   IflUllin  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  you  wish  to  study. 

THE  INTERNATIONAL 
CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 
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VICTOR  Apparatus 

Gives  Universal  Satisfaction  and 
Does  Not  Infringe. 

The  Victor  Bridging  System  absolutely  does  not  infringe  the  Carty  Patent. 

Old  lines  cau  be  adapted  to  it.    Send  for  full  information  and  prices  on  our  BridRing  Telephones. 


Victor  Guarantee. 

We  guarantee  our  apparatus  to  be 
free  from  patent  Infringement  and  will 
protect  our  customers  in  the  use  of 
the  same.  There  are  no  infringemefit 
suits  against  us,  as  we  build  our  ap- 
paratus under  our  own  patents  and 
respect  the  rights  of  others. 

Our  Switchboard. 

The  Victor  express  removable  jack 
and  drop,  self-contained  Switchboard 
is  DOW  ready  for  the  market  Send  for 
prices.  Built  Metallic  and  common 
return. 


Qet  our  prices  on  cable  heads  and 
cross  connecting  boards. 


Victor  Solid  Back  Microphone. 

Over  10,000  in  use.  The  strength  of  this  in- 
strument is  best  appreciated  over  long  1  nes. 
For  clearness,  power  and  quality  of  tone  It  lias 
no  equal.  Symmetrical  in  Appearance.  Per- 
fection in  Service.  Soldered  connections,  silk 
wound,  500  ohm  induction  coil,  highest  finish. 
Send  for  prices.  Lower  than  equal  quality. 
Satisfaction  guaranteed. 

Victor  Double  Pole 
Receivers. 

Horse  shoe  inagnets. 

J^uilt  on  correct  principles. 

Hard  rubber  cases. 

Highest  quality  Tungsten  steel. 

Adjustment  perfect. 

No  metal  parts. 

No  experiment. 

Absolutely  correct. 

Send  for  prices. 

Victor  Combination. 

Carbon  and  Fuse  Cut-outs.  Pro 
tect  your  instruments  and  switeh" 
bo  irds  from  lightning  and  high  ten- 
sion currents.  Sure  protection  from 
burnouts. 


The  Victor  Telephone 

Mfn  Pn     166-174  S.  Clinton  St„ 
IVITgiUDij  Chicago, III., U.S.A. 

Send  for  Full  Central  Station  and  Telephone  Descripiive  Matter  and  Prices. 


Send  for  Sampl 


We  Lead  Again. 

Divided  Circuit  Toll  Line  S}'s- 
tem  absolutely  free  from  the  broad 
claims  of  the  Carty  patent  for 
Bridging  Telephones  system  re- 
cently upheld  as  valid  in  Pennsyl- 
vania. 

Far  better  than  bridging  or 
series. 

Don't  buy  a  lawsuit.  BuyS.-C. 
Apparatus. 


"  ^l^n^f^W^^^ 


THE  TELEPHONE  HAKD-BOOK 


BY  HERBERT  LAWS  WEBB. 

Member  of  ihe  AmeHcan  Insiitule  of  Mect)ical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables."    Joint  Author  of  '^Electricity  in  Daily  Life." 


146 


138  lllus-tra-tions. 


_  Clo-thi,  Hand- 

EXTRACT  FRO^r  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telepbony  r.s  it  exists  in  America.    The  time  for  such  a  work  is  not  yet-  come. 


*ri^e  $1.00. 


._._ ^ .  ,  But  it  is  felt  that  there  is  a  demand 

for  a  iiractical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-1  60K  is  an  attempt  at  meeting  that  demaud.  With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  h  'jo  may  wish  to  engage  in  tbe  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  nlbst  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  oave  originated  in  this  country." 

No  jjains  have  been  spared  to  make  it  the  best  book  of  its  kind.    Jt  is  right  up  to  date,  intenselv  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  it 
t^firything  regarding  telephone  work  and  management.    It  confirms  in  size  and  style  to  our  other'lIand-Books  which  have  been  so  favorably  received  by  the  entire  electrical  fraternity. 


-OONTENTS.- 


^SaAPTER   1.    The  Invention  of  the  Telephone. 

2.  Sound  Waves.    Articulate  Speech. 

3.  Electric  Telephony.    The  Bell  Telephone. 

4.  The  Microphone. 

6.    Current  Induction.     Electromagnetic  In- 
.  duction. 

6.  The  Induction  Coil:  Its  Use  In  the  Tele- 

phone Transmitter. 

7.  The  Complete  Telephone  Circuit- 

8.  Magnet  Telephones. 

9.  The  Bell  Telephone  Receiver. 

2ft-    Other  forms  of  Magnet  Telephones. 

U»   The  Gower,  Ader  and  D'Arsonval  Eeceiv= 

ers.  Mercadler's  Bi-Telephone. 
aa,    'I'fee    SlemenS;    Kotyra;.     Neumayer    asiS 

B6ttch6T  Beceiwer"! 


CHAPTER  13.  Carbon  Transmitters. 

14.  The  Blake  Transmitter. 

15.  The  Long  Distance  Transmitter, 

16.  The  Solid-back  Transmitter. 

17.  The  Berliner  Transmitter. 

18.  The  Cuttriss  Transmitter. 

19.  Various  European  Transmitters. 

20.  The  Efficiency  of  Carbon  Transmitters. 

21.  Batteries  for  Telephone  Work, 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 

24.  The  Practical  Management  of  Batteries. 
25»  Magneto  Bell. 

26,  .Automatic  Switches. 

■^a  reiephcne  JJne  ConstractSoiJu  - 


CHAPTER  28.    Metallic  Circuit. 

29.  Underground  Wires= 

30.  Lightning  Arresters. 
ai-    Inside  Wiring. 

Installation  of  Telephone  Instruments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation. 

Exchange  Working. 

Small  Exchanges. 

Party  Lines:  The  Bridging  BelL 

Long  Distance  Telephony. 

Duplex  Telephony. 

Simultaneous  Telegraphy  and  Telephony 

ApvandSz. 


S3. 
34. 


40. 


Pabiished  and  for  sale  by  ELECTRICIAN  PUBLISHING  CO.,  BIO  Marquette  Building,  Chicago. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in    the  pocket   between   them,    greatly  increasing   the 

volume,    distinctness 

and    carrying     value 

of    the   voice.     Will 

not       "pack"     unde'r 
r 

'  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as   containing  features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


.RK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of   the 

BEST    THINGS    manufactured  or  controlled 

by   us — and    the  fact  of   our    name    connected 

therewith  is   a   guarantee  of  their  excellence — 

are   the 

A.rres'fcer    and     ^u't-^U'fe    S^A'i'fcch. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,  WIS. 


August  27,  I? 


WESTERN    ELECTRICIAN 


XV 


IIVI 


RTA^IMT     IM 


lOE. 


We  desire  to  call  the  attention  of  teleplione  users  to  tlie  fact  tliat  the 
Western  Telephone  Construction  Company's  new  Western  Express  Bridging 
Bell  Telephone  is  the  only  high  efficiency,  non-infringing  Bridging  Telephone 
on  the  open  market. 

SOMETHING  NEWJJT TELEPHONES. 

Western  "Express" 

LONGDISTANCETELEPHONE. 


NOTICE. 

Western 

Express  No.  i 

is  a  Series 
Teiephone. 


Western 
Express  No.  3 

is  a  Bridging 

T*i|#irfcHrtrt»  Cut  shows  Western  Express 

I  eiepnOne,  „„.  ,  Telephone. 


special  Features. 

Quadripolar  Ringer  Mag- 
nets; our  celebrated  Western 
No.  7  Adjustable  Arm  Trans- 
mitter; new  type  of  generator; 
the  most  efficient  armature 
and  shunt  ever  used;  wide  cut 
gears;  platinum  contact  hook 
switch;  special  long  distance 
type  induction  coil;  high 
grade  batteries;  new  style  ad- 
justable bi-polar  receiver,  de- 
void of  exposed  metal  parts; 
cabinet  work  of  finest  finish; 
can  be  changed  from  series 
to  bridged,  or  from  bridged 
to  series  type  in  a  few  min- 
utes. 


Send  for  Poster  '*A* 
for  detailed  description. 


THE  H.  C.  D.  COMBINED  CARBON  a#  FUSE  LIGHTNING  ARRESTER. 

The  most  efficient  arrester  on  the  market.  Will  perfectly  protect  your  telephones  and 
switchboards.  Built  upon  lines  practically  and  theoretically  correct.  A  trial  means 
its  adoption.     Use  this  arrester  and  save  money. 

250-254S.  Clinton  St., 
CHICAGO. 


Western  Telephone  Construction  Co., 


NO.  30  AMERICAN  TRANSMITTER. 

Tills  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  artlculato 
sounds  and  durable 
qualities  Is  unoqualed. 

The  Largest  Hanu* 
facturers  of  Tele- 
phones and  Switch- 
boards in  the  United 
states. 

Flvo hundred exchances 
af^nrep;atlng  over  l(>o,ooo 
telepliones  la  use.  Four 
years'  service. 

"Write  for  catalogue  showing  new  types  and  prices. 

WC  PIIADAMTCC  Workmansliip,  matflrlal  and  enielency 
if  L  UUAnAn  I  tC  of  our  apparatus  to  bo  of  the  highest 
grade,  and  at^ree  to  defend,  at  our  own  expense,  any  action  at 
law  whicli  may  be  brougiit  against  ouit  I'Atron.s  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST..  CHICAGO. 


Independent  Telephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

the 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.   ADAMS   ST., 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  no. 


BUILT  ON  HONOR  ANO  FOUNDED  ON  MERU ! 

DOST'T  TOIJ  THlJrit  IT  WOIJI.D  PAY  YOIT  TO  BUY  AS  ABSOL,rTEL,Y^ 
PERFECT  MAGNETO  BEL,I.  ?    IP  SO,  BUY  OIJBS  ! 

THE  WILLIAMS  ELECTRIC  CO.,  84^  86  Seneca  St.,  Cleveland,  O. 


The  ORATOR 

AND 

Improved  Hunnings 

solid  "back  dust  transmitters 
In  Wall,  Desk  and  Cabinet 
Stj'les.  Tliey  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 

MAKUFACTUBED  EY 

The  RAWSON  ELECTRIC  CO., 

THE  ORATOR.  ELYRIA,  O  ,   U.  S.  A. 


Mf  lOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 189G. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exchange 
andLong-Dletance  Service. 

We  manufacture  Switch- 
boards, all  styles  of  Tele- 
pbonea  and  everything  to 
"lequlp  an  exchange. 

Send  for  Illustrated  Cata- 
logue. 

KOKOIWO  TELEPHONE  & 
ELECTRIC  MFG.  CO., 
Kokomo,  Ind.,  U.  S.  A 


Farr 
Telephones 

Are   so  simple   that  even 
children  can  use  them. 


Ft  will  pay  you 


To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 

Hints  10  telephone  men;  liow  to  build 
lelephone  lines;  diagrams  and  direc- 
tioLS  for  connecting  telephones;  how 
to  overcome  telephone  troubles;  dia- 
grams for  connecting  intercommuni- 
cating systems;  weight  and  resist- 
ance of  line  wires;  estimates  for 
building  exchanges;  induction  of 
various  wires;  about  telephone  pat- 
ents. Other  valuable  pointers.  Illus- 
trations of  different  methods  of  cou- 
nectinglines.  Over200  illustrations  of 
everything  needed  in  teleplione  work. 
This  valuable  catalogue  sent  free  on 
request.  We  make  everything  you 
need. 


P^  A  l^iU  Telephone  and 

r  #Wmfm  Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


THIS  PHONE  $5.00. 

Otberslrom  $3.00  lo  SIS. 00. 
For  further  information,  write  to 
STONE   CITY   TELEPHONE 
MFC    &  CONST.  CO., 

JOLIET,  ILL. 


KLEIN'S  CLIMBERS 

Connectors's,  tinemen'B 
and  Construction  Tools 

CatalOffue  Free...  S'"Send  for  one 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills. 


THE  TELEPHONE  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  §1.00. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chlcaga 
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^PELTON  WATER  WHEEL  CO. 


Gives  exclusive  attention  to  the  development  and  utilization  of  vrater  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experienceof  more  than  fifteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  tlie  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  00  application. 

Address    PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City,  U.  S.  A.  or  121  Main  St.,  San  Francisco,  Cal..  U.  S.  A. 

GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohm3  aa 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         . 


JOS.  DlXOHr  CRIICIBL.E  CO., 


Jersey  City,  JT.  J. 


,'%/%/%^/%^/%/%/%/%/%^%/%^%/%^^^^/%^/%^/%.'%/^'\ 


Corrugfated 
Arches 


for  strength,  lightness,  durabili- 
ty and    fire-proof  qualities    are 
unexcelled.    A  printed  schedule 
of  tests  made  of  diflFereut  gauges  ■     '        i         :  of  sheets  used,  of  especial  value, 
to  architects  and  enquirers  free.  A...  '_ .      I.      i,  Iron  Shutters  and  Doors.  Write. 

THE  CINCINNATI  CORRUGATING  CO. 

Box     533,     PIQVA,  OHIO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especiallv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS, 

Recent  tests  at  Holyoke  enable  us  to  guarantee  : 
77ie  Largest  Power  ever  obtained  from  a  wind  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  high>'.<t  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also:   A  Tanner  of  the  greatest  pos~ 
sible  strength.     A  gate  unequaled  in  quickness  and  eat^e  of  opening  and  closing. 
Tests  slioiv  over'Sl  per  cait.  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


NEW  CATECHISM 
OF  ELECTRICITY. 


HAWKINS' 


REG.TRADE  MARKS 


^a 


J/fiai'p-Am  MlonS! 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 

1NG0TS,CASTINGS,WIRE, RODS,  SHEETS,  ETC. 

^ — DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


Plan  of  the  Work,  Contents,  Etc. 

The  Ts'ew  Catechism  of  Electricitj'  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  is  arranj^ed  is  unique. 

The  book  is,  first  of  all.  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  senool  book  from  the  manner  in  wliich  it  pro- 
teeds  from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
tj  pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imponance  are  atonce  available. 

It  is  an  up-to-daie  work,  which  has  co&t  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
ut^eful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Kdison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  N on-Con ductors;  Sym- 
lols,  abbreviations  and  definitions  relating  to  electric- 
ity Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Kooni;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  aud  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

Tlie  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2  00    plest  and  most  kindly  way  to  assist  rather  than  confuse 
^      the  learner.    The  names  of  the  various  parts  of  the  ma- 
chine arTalso  given  with  pictorialillnstrations  of  the  same,  ,  

In  the  Catecliism  no  less  than  2.^;  full  pa^e  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  nujuher  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


ARMINBTON  £  SIMS  COMPANY 


•ROVIDENOE,    R.    I. 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


fb^n-t^d 


»ieF>l-ionX' 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COSITJEX'TS  :  Introductory —Percpntageof  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbauph  Cases.— Hunnings  Transmitter.- Subscribers'Calls. 
— Switchboards.- Law  System.— Mann  S\>tem.— Multiple  Board.— Express  System.— Eaverot-Hess 
System.— Comparative  .Vdvantapps.  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccnclusions.— Index. 

Patent  of  A.  G.  Bell.  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of 
Emile  Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of 
C.  A.  Cheever.  No.  208,463.  Patent  of  H.  H.  Eldred.  No.  303.714.  Patent  of  Thos.  A. 
Watson.  No.  256,258.  Patent  of  L.  E.  Firman,  No.  283,334.  Patent  of  M.  G.  Kellogg, 
No.  247,199.  Patent  of  0.  E.  Scrlbner,  No.  330,058.  Patent  of  C.  B.  Scrlbner,  No.  300,144. 
Trunliing  Principle.  Patent  of  Shaw  &  Chlids,  No.  319,856.  Mann  System.  Patent  of 
L.  B.  Firman.  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton,  No.  513.534.  Subscriber's  Automatic  Slgual.  Raverot-Hess  System. 
Patent  of  M.  .1.  Carney,  No.  258,886.    ApostoloEE  System. 

Handsomely  Bound  in  Cloth.  Sent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Pablishing  Co.,  510  Marqaette  Bldg.,  Chicago. 


THE  FIFTH  EDITION  JUST   OUT. 


(Edition  of  5,000  copies.) 


E!  rt  I  ^  rg^d . 


Revised. 


«-l|3--fco-cJa«e. 


"Standard  Wiring"  for  Electric  Light  and  Power. 

By  H.  C.  GUSHING.  Jr.,  Hember  A.  I.  E,  E. 

Electrical  Inspector  Fire  Underwriters'  Tariff  Association  of  New  York. 

ADOPTED  BY  THE  FIRE  UNDER WRITEKS  OP  THE  UNITED  STATES. 

It  contains  every  table,  formula  and  rule  for  all  systems  of  outside  and  inside  wiring,  together 
with  thirty  Illustrations  of  the  newest  an»j  safest  methods  for  the  Installation  of  Pole  Lines,  Dyna- 
mos, iVIotors,  Switchboards,  Transformers,  etc.,  etc.,  as  required  by  the  insurance  inspector. 
RUSSIAN  liEATHER  COTER,  POCKET  SIZE,   Sl.OO. 

Sent  postpaid  to  any  address  xtpon  receipt  of  price  by 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 
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»P.nn  n    .  DRUG  AND  CHEMICAL  WORKS, 

DEARBORN  laboratories,  water  chemists, 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


VEGETABLE  BOILER  COMPOUND 


ALL  KINDS  OF  ANALYSIS. 


OILS  A  SPECIALTY. 


Finest  and  Largest  Laboratories 
in  the  World.. 


29,  30,  31,  32  and  33  Rialto  Buifding,  CHICAGO. 


WATERS   FREE. 


WM.  H.  EDGAR.  President. 


KEYSTONE  TELEPHONE  CO.,  Telephon'esand "Supplies. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


m^^THISe  HAS  BEEN  MAKING 

^Telephones 

?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  FUUY  GUAWMTEED. 
,-   CIRCULARS    FURNISHED. 

Viaduct  Electric  C" 

BALTIMORE.MD.U.  S.fl. 


STABLrSHCD 


NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St., 
ST.  liOlJIS,  MO. 


Theoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switeliboards  in 
the  West.  Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor, 


''St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Kxchances,    Private    Line 
and  Toll  Lin  a  Service.    Auto- 
matic Wartihouse  Systems,  Ex- 
.,     ^.  .....  .  press  Swltctiboards.    AlUnstru- 

Northwest  Engineering  Company,  St.  Paul,   Minn. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wra.  H.  Hyde  and 
J,  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  s'owam^uette^BuMdmg, 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


*** 


The 
Cabinet 
Manufacturing 
Company, 

STEOBENVIILE,  OHIO. 


Bound  Volumes 


j^ESTERN  Electrician 


KOK   SALE. 


From  Vol.   1    to  Vol.  XXI. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  llarf|uette  Bulldlncc,  CHICAGO. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo.  150  pp.    Price  $L00. 

This  hanabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  is  extremely  useful  to 
telephone  inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Olorh  bound:  fullv  illustrated.    Price  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  Illustrations.    Price  $1.00. 

This  book  describes  the  construction  of  the  various 
firms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288  illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  la  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
Rv  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth   edition.    16mo,    50   pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pages.    333  illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  Is  written 
is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES.    THEIR    CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auiiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.,  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
$4.50. 

TELEPHONING  OP  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction. 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
SO  pages.    23  Illustrations.    Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction,  Application,  Modification  and 
History.  By  Prescott.  New  edition,  revised  and  enlarged. 
795  pages.      516  illustrations.    Price  $4.00. 

PHILIPP  REIS,  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
Inventor  and  contemporary  publications.  182  pages.  3 
plates   and   48  engravings.    Price   $3.00. 

ELECTRICAL  TRANSMISSION  OP  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OP  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hous- 
ton.   330  pages.    88  Tllustrations.    Price  $L00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDG.    CHICAGO. 
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KNOWLEDGE  IS  POWER. 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject.  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published,  promptly  on 
receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


> 


■ 


AILsop,  F.  C— Electrical  Bell  roQEtmct^oD;  Treatiee  on  the 
CooetractioQ  of  Electric  Bells,  Indicators,  and  similar 
apparatus.     177  lUnstratloas $1,25 

Aogell,  J. — Elemento  of  Magnetigm  and  Electricity.  ,with 
Practical  Instmction'  for  the  Performance  of  Eip-ri- 
ments,  nnd  the  ooQStrnction  of  cheap  apparatnB.  One 
iiandredlii  thousand.    ISOillostrations fl.OJ 

Atkinson,  Philip.— The  Elements  of  Electric  LigbtlnE. 
Seventh  edition,  folly  revised,  and  new  matter  added.  104 
illustratiOQs.     260  pages 11.50 

Atkinson,  Philip. — The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  iUustrationB.  Second 
edition - $2.00 

Ayrton.  W,  E.— Practical  Electricity;  a  Laboratory  and 
l«ctare  Conrse  Jor  First-year  btndents  of  Electrical 
Engineering,  based  on  the  Practical  Dcfinitio^is  of  the 
Electrical  Units.  With  nomerons  illnstrations.  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B.— New  Dynamo  Tenders'  Hand  Book.  This 
is,  as  the  name  indicate?,  a  New  Book,  moch  more  com- 
plete than  the  old  one.  with  all  the  iuformation,  instmc- 
cons  and  rules  which  are  required  by  practical  men, 
aa  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  end 
owners  and  operators  of  all  kinds  of  Electric  Plaotfl.  It  is 
the  only  book  oE  the  kind  pobiished  in  the  English 
language.  226  pages,  140  illnstrations,  fieiible  cloth 
binding,  size  of  type  page  5^2x3  Inches $1.00 

Badt,  Lieut.  F.  B.—Incao descent  Wiring  Hand-book.  A 
timely  book  coatainiog  full  illustrations  for  incandescent 
wiring  and  complete  information  concerning  methods  of 
running  wires,  location  of  safety  devices,  splices.  Insula- 
tion, testing  for  faults,  wire  gaoge?,  general  electrical 
data,  calculating  sizes  01  wires,  wiring  flstures.  elevator  >. 
buildings,  isolated  and  central  station  plants.  The  only 
book  of  the  kind  pablished.  Type  page  536x3  inches, 
flexible  cloth  binding.  66  pages,  35  cuts  and  5  tables,  3  of 
which  are  12x18  inches $1.00 

Badt,  Lieut.  F.  B.— Bell  Hangers'  Hand-ook.  Just  Ihe  book 
for  people  engaged  in  selling,  installing  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  house  or  hotel 
annunciators,  burglar  or  fire  alarms,  electric  gas  lighting 
apparatus,  electric  heat  apparatus.  106  pages.  97  illustra- 
tions, flexible  cloth  binding.     Type  page  5'^xA  inchec.$l.00 

Badt,  Lieut.  F.  B. — Electric  Transmission  Hand-boot,  First 
edition,  three  thousand  copies.     97  pages,  22  illustrations, 

27  original  tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  pablished  to  date  The  boot  contains  all  neces- 
sary information  for  Power  Producers,  Cai^italints,  Agents, 
Engineers  and  Motor  Inspectors.  Wiih  Ibis  book  anybody 
may  mate  estimates  on  the  co;t  of  Transmission  Plants. 

BedelL  Fred'k  and  Albert  C.  Crehore. — Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for  Stu- 
dents and  Engineers.  Second  edition.  112  illustra- 
tions   - $2.50 

Blakesley,  T.  H.— Papers  on  Alternating  r^irrents  of  Elec- 
tricity for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged.    12mo,  cloth $1.50 

Bonney,  0.  E.— E'ectro-Plat^r's  Hand  Book.  A  Manual  for 
Amateurs  and  Young  Students  on  Electro-Metallurgy.  60 
illustrations.    208  pages.    12mo,  cloth $L25 

Bottone,  S.  R- — Electrical  Instrument  Mating  for  Amateurs. 
A  Practical  Hand-book,  with  48  illnstrations.  Fourth  edi- 
tion.    Enlarged  by  a  chapter  on  the  Telephone $0-50 

Bottone,  5.  R. — The  Dynamo,  How  Made  and  How  Used.  A 
Book  for  Amateurs.  Eighth  edition,  with  additional  mat- 
ter and  39  illustrations $1.00 

Bottone,  S.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handl>oot  for  Amateurs  and  Practical  Men.  Beduced  to 
$0  50 

Bottone,  S.  R. — How  to  Manage  the  Dynamo.  A  Hand-boot 
for  Ship  Engineers,  Electric  light  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W,  J. — Electric  Lighting  Plants,  their  cost  and 
operation.    275  pages,  many  lUustrations  and  diagrams 

Cloth $2.00 

Paper 1-00 

Cox,  Frank  P. — Continuous  Current  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2.00 

Crocker,  F.  B.,  and  Wheeler,  S-  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H.  A-  Foster.  Illustrated.  Second  edition,  revised  and 
enlarged $100 

Crosby,  O.  T.,  and  Dr.  Loais  BelL— The  Electric  Kailwsy  in 
Theory  and  Practice.  A  Complete  Treatise  on  the  Con- 
Btmction  and  Operation  of  Electric  Bailways,  Second  edi- 
tion,  revised  and  enlarged.     183  illostrations i2.5i 


Desmond,  Chas. — Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatise  on  the 
principles,  construction  ana  operation  of  Dynamos,  Mo- 
tors, L=imps.  Indicator  and  Measuring  Instruments;  also  a 
full  explanation  of  the  electrical  terms  used  in  the  wort. 
Part  II.  Alternate  Current  Apparatus.  Oontalning  &n 
explanation  of  the  principles  governing  the  generation  of, 
and  a  description  of  the  instruments  and  machinery  used 
In  connection  with  Alternate  lilectric  Currents.  Iliae- 
trated.    Revised  edition $2.50 

Dyer,  A.— Induction  Colls.  How  Made  and  How  TTsed.  Third 
edition.    Boards $0.50 

Fleming,  J.  A. — Short  Lectures  to  Electrical  Artisans.  A 
coarse  of  Experimental  Lectures  delivered  to  a  Practical 
Andience.    Fourth  edition.  74  illustrations $1.50 

Fleming,  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  E^actice.  Tol.  I.  The  InJaction  of  Electric 
Currents,  500   ptages,  fully  illustrated  and  with  'copious 

index.     Second  edition $3.00 

Synopsis  of  contents;  Chapter  1.  Introductory.  2.  Elec- 
tro-Ma^etic  Induction.  3,  The  Theory  of  Simple  Periodic 
Currents.  4.  Mutual  and  Self  Induction,  5.  Dynamical 
Theory  of  Current  induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  8vo.  cloth. 
London,  1892. $5.00 

Gore,  Q.— The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  of  Electro  Deposition,     Fourth  edition $2  00 

Gordon. — School  Electricity.  Sources,  Currents,  Measure- 
ment, Telegraphy,  Telephony,  Lightning,  Electrolysis. 
Induction,  etc  262  pages,  with  140  illustrations $2.00 

Grier,  Thos.  Q.— Wiring  for  Motor  Circuits.  A  handy  little 
pamphlet  containing  tables  for  wiring  and  for  motor  serv- 
ice, arranged  in  convenient  form  for  ready  reference. $1.00 

Haskins,  C.  H. — The  Galvanometer  audits  Uses.  AManualfor 
Electricians  and  Students.    Fourth  edition,  revised  ,  .$1.50 

Haskins.— Transformerp.  Their  Theory,  Construction  and 
Apphcalion  Simplified.     38  illustrations $1.25 

Hawkins,  C.  C.  and  F.  WalHs.— The  Dynamo,  its  Theory, 
Design  and  Manufacture.  190  illnstrations $3.U0 

Hering. — Practical  Directions  for  Winding  Magnets  and 
Dynamos-  12mo.  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M,  —  Experimental  Scieni-e.  Elementary, 
Practical  and  Experimentnl  PUysics,  650  Illustrations  $4.00 

Hopkinson. — Original  Papers  on  Dynamo  Machinery  and 
Allied  Subjects.    Illustrated $1.00 

Hopkinson,  Dr.  John. — Dynamic  Electric!^;  Its  Modern  Use 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitalier,  E. — Domestic  Electricity  for  Amateurs,  Trans- 
lated from  the  French.  With  additions  by  C.  J.  VTharton. 
With  illustrations $2  50 

Houston,  Prof.  E.  J. — A  Dictionary  of  Electrical  Wor^s, 
Terms  and  Phrases.  Third  edition,  re-written  and  greatly 
enlarged.  Large  8vo.  562  pages,  and  570  illustrations 
$5.00 

Kapp,  Gisbert. — Electric  Transmission  of  Energy  and  its 
Transformation,  Sobdivison  and  Distribution.  A  practi- 
cal handbook.     Tnird  ediUou $3.00 

Kapp,  Gisbert. — Alternate  Current  Machinery  niustrated,$0.50 
[Vol.  95  Van  Nostrand's  Science  Series.] 

Kapp,  Gisbert.- Alternating  Curre'-ta  of  Electricity.  Their 
Generation,  Measurement,  Distribution  and  Application. 
Authoilz'-d  American  ed.  With  an  introduction  by  William 
Stanley.  Jr.    Illustrated ...$1-00 

Kapp,  Gisbert.— Dynamos.  Alternators  and  Transformers. 
138  illustrations $4.00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Testing.  Fifth  edi- 
tion.   200  illnstrations,    8vo.  cloth.  London,  1892 $7  25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  Rnles,  tormulis.  Tables  and  Data.  32mo,  leather 
$1-75 

Lockwood,,T.  D.— Electricity,  Magnetism  and  Electric  Teleg* 
raphy.  A  Practical  Guide  and  Handbook  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.    376  pages,  152  IUustrationB $2.50 

Lockwood,  T.  D.— Electrical  Measurement  and  the  Galvanom- 
eter; its  Construction  and  Use.     Second  edition...  $1.50 

Lockn'ood.  T.  D.— Practical  Information  for  Telephonists. 
12mo,  cloth,    S.Y $1.00 

Meadowcroft,  W.  H.— The  A.  B.  0.  of  Electricity.  36 
IllostrationB $0.60 

Martin,  T.  C. — Inventions,  Eesearches  and  Writings  of  N'tola 
Tesla.  With  special  reference  to  his  wort  in  polyphase 
currents  and  high  potential  lighting-  500  pp.  300  Illustra- 
tions, second  edition  $4,00 


Martin,  T.  C.  and  Wetzler,  J.— The  Electric  Motor  and  its 
Applications.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  16S8.  By  Dr  L. 
Bell.     300  IUustrationB $3.00 

riaver,  and  Davis,  M.  M.— The  Quadmplei.  With  Chapi-era 
3n  the  Dynomo-EIectric  Machine  in  Relation  to  the  Quad- 
mplei. The  Practical  Worting  of  the  Duplex  Telegraph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    $1.5C 

McCIure,  J.  B. — Edison  and  his  Inventions,  with  Fnll  Ex- 
planations of  the  Telephone.  Phonograph,  Ta'eraeter. 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1.00 

Niaudet,  Alfred. — Elementary  Treatise  on  Electric  Batteries. 
Translated  Jrom  the  French  by  L.  M.  Fishback.  TUtin 
trated $2.5q 

Noll,  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  interior  wiring.     Illustrated $1  50 

Pope,  Franklin  Leonard.— Modem  Practice  of  the  Electric 
Telegraph,  a  technical  Hand-book  for  Electricians, 
Managers  and  Operators.  185  illnstrations.  14th  edition, 
rewritten  and  enlarged $1.50 

Prindle,  H.  B.— A  Popular  Treatise  on  the  Electric  Railway 
of  to-day.    Folly  illustrated $0.25 

Russell,  Stuart  A.— Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $2.25 

Salomons,  Sir  David.— Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Hand- 
boot.  7th  edition,  revised  and  enlarged.  Wiih  illus- 
traUons.     12mo,cL   London,  1893 .$1.50 

5Ioane,  T.  O'Conner. — Electricity  Simplified.  The  Practice 
and  Theory  of  Electricity,  including  a  Popular  1  eview  of 
Ihe  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  $1.00 

51oane,  T.  O'Connor. — The  Standard  Electrical  Dictionary. 
A  PoptUar  Dictionary  of  Words  and  Terms  used  in  the 
practice  of  Electrical  Engineering,  350  illustrations. $3.00 

Sloane,  T.  O'Connor.- Electric  Toy  Mating  for  Amateurs, 
including  Batteries,  Magnets,  Motors,  Miscellaneous  Toys 
$1.00 

Sloane,  T.  O'Connor. — The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Methods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engineering  and  experimenting. 
Third  edition,  revised $1.00 

Tesla,  Nikola. — Fxperiments  with  Alternate  Currents  of  High 
Potential  and  High  frequency.  A  lecture  delivered  before 
tbe  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  biographical  etetch  of  the  Author  Illus- 
trated  $100 

Tesla,  Nikola. — ^Lectures  on  the  Electro-Magnet  Illnstrnted, 
$L00 

Thurston,  Prof.  R.  H.— Stationary  Steam  Engines,  especially 
adapted  to  Electric  LightiniJ  Purposes.  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Con- 
strnction  and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines.     With  many  folding  plates jLSO 

Thomson,  Prof.  Elihu — What  is  Electricity?  IUustrated.$0.25 

Thompson,  Sylvanus  P. — Dynamo-Electric  Machinery.  A 
Series  of  Lectures,  with  an  introduction  by  Frantlin  L. 
Pope.  16mo.  Numerous  iHustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  66)  $0.50 

Thompson.  5ylvanus  P.— Polyphase  Electiic  Currents  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.50 

Thompson,  Sylvanus  P. — Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery,  16mo.  (Van  Nostrand's  tscience  Series, 
No.  75) $0.50 

Thompson,  Sylvanus  P. — Dynamo  -  Electric  Machinery. 
Fourth  edinou,  revised  and  rewritten.  Numerous  illus- 
trations and    29  plates.     l.OOOpages $6  00 

Trevert. — How  to  Mate  Electric  Batteries  at  Home.  Bins 
trated $0.25 

Urqu hart. —Electro-Plating.  A  Practical  Hand-boot  on  the 
Deposition  of  Copper,  Silver,  Nictel,  Gold,  Aluminum, 
Brass,  Platinuin,  etc  Second  edition;  carefully  rerised, 
with  additions $2.00 

Walker,  F. — Practical  Dynamo  Boilding,  for  Amateurs.  How 
to  wind  for  any  output  With  numerous  illustrations. 
16mo,  boards.  (Van  Nostrand's  Science  Series,  No.  98).$0.50 

Webb,  H.  L. — A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.    Dlnstrated $1.00 

Webb,   Herbert  Laws.— Telephone  Hand-boot,  Ulnstrated. 

12mo,  cloth.    Chicago.  1895 $L00 

The  only  complete  wort  on  the  Telephone.  All  possible 
information  for  any  one  interested  in  Telephones  and  how 
to  mate  and  operate  them. 


ELECTRICIAN  PUBLISHING  CO., 

...♦♦Suite  510  Marquette  Building,  Chicago ♦♦... 


August  27.  li 


WESTERN    ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &SELLECK  CO., 

48  and  50  Lake  St.,  Chicago,  III. 


STUDENTS 


Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in    the   study    of 
electricity.     Subscribe  now. 
S3  00   per  year,  in  advance. 

Electrician  Publishing  Co., 

Suite  510  Marauette  BIdq.,       -      CHICAGO 


THE  LINK-BELT  MACHINERY  CO., 


Engineers,        Founders,         Machinists, 
CeiCAOO,  V.  S.  A. 

Modern  Power  Transmission  Machinery. 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 
Modern    Methods   of    Handling    Coal    in    Power   Plants   and    Large  Electric 
Stations. 

Desif^os  and  Estimates  Submitted  Promptly. 


LINK-BELT  ENGINEERING  CO., 


PHILADELPHIA  AND  NEW  YORK. 


The  skinner  AUTOMATIC 


SeIf=Adjusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 
tention. / 

Oae-Half  Per  Ceot.  Regulation. 

GOVERNOR  with  frictionless   beariDgs.     Re-  V 

quires  no  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES, 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  -  ERIE,  PA. 

MUNICIPAL  OWHERSHlPi 


^f^ith  legal  and  editorial  opinions,  tables  and  cost  of  lights  as  fnrnished  by  private   companies   and   manicipal   plants. 

BY   IVI.  J.   F-R^VIMCISCO. 
Foarth  edition,  revised.     100   pages.     PRICE  50c.    Fall  of  valnable  information  for    everyone  interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


•i- 

•5- 
t 

t 


Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.  It 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 


•J- 


•I- 
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SHOPS  AT  PITTSBFRfi  ANB  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.    Boston,  53  State  St.    Chicago,  171  La 
Salle  St.     Detroit,  Union  Trust  Bide.    Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  BIdg. 
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ELECTRICITY  AND  MAGNETISM 


325  PAGES^.  FRIC£  IS^.OO.  347  ILI^XISTRATIOIV^.  A  series  of  Thirty-four  Practical  liessons  covering  the  Science  of  Electricity  from  Its  Fandamental 
Principles  to  Its  B-rery-day  Applications.  By  Prof.  I>.  C.  Jackson,  University  of  ^Visconsin  ;  Prof.  H.  !$.  Carhart,  University  of  Michigan  ;  Prof.  B.  F.  Thomas, 
University  of  Ohio:Prof.^Vm.  A.  Anthony,  of  New  York;  Prof.  Brown  Ayres.Tulane  University;  Prof.  A.C.Perrine,  Leland  Stanford  University,  Cal.;  Prof. 
Geo.  I>.  Shephardson,  University  of  Jllinnesota,  and  others.    A  Comprehensive  Treatise  ia  Simple  Language,  Free  from  Algebraic  Equations  and  Easily  Understood. 

Constant  Pressure;  Loss  of  Voltage;  Circular  Mils;  Prac- 
tical Examples;  Weight  of  Copper  Required  for  Traus- 
mission  of  Power  at  Different  Pressures;  Three- Wire 
System;  Motor  Starting  Resistances.— CHAPTER  XXIII: 
Construction   of   Electric   Light   and    Power   Circuits,    and 
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CHAPTER  I:  The  Nature  and  Properties  of  Electricity; 
Origin  of  Electricity;  Two  Kinds;  Laws  of  Attraction  and 
Repulsion ;  Positive  and  Negative  Charge ;  Terms,  Con- 
ductors, Insulators.  Electric  Conductivity;  Conveying  Elec- 
tricity; The  Electroscope;  Force  Exerted  Between  Charged 
Bodies;  Unit  of  Measurement  of  quantity  of  Electricity; 
Electrometer.— CHAPTER  II:  Machines  for  Generating 
Electricity  by  Friction  and  by  Electric  Induction;  Making 
Machine  to  Continuously  Generate  Electricity  by  Friction; 
The  Electrophorus;  Induction  Generator;  Units  of  Elec- 
tric Current  and  Pressure;  Electricity  Conveyed  by  Unit 
Current  Each  Second;  Negatively  and  Positively  Charged 
Conductors;  Relation  of  Lightning  and  Sparhs  of  Electrical 
Machine.— CHAPTER  III;  Electric  Batteries  or  Appliances 
for  Generating  Electricity  by  Chemical  Action;  Action  of 
Batteries;  Electric  Pressure;  Voltaic  Electricity;  Directionof 
Current  Flow;  Production  of  Continuous  Current;  Battery 
Ceils  In  Series;  Production  of  Pressure  by  Cells;  Polariza- 
tion and  Its  Avoidance;  Leclanche  Cell;  Open  Circuit  Cells. 
—CHAPTER  IV:  Electric  Batteries  or  Appliances  for  Gen- 
erating Electricity  by  Chemical  Action  (Concluded);  Closed 
Circuit  Cells;  Local  Action;  Law  of  Electro-chemical  Ac- 
tion; Electro-chemical  Equivalent;  Primary  Batteries  Com- 
pared with  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  Difference  Between  a  Primary  and  Storage  Bat- 
tery; How  Storage  Batteries  are  Made;  Parallel  Connection 
of  Plates  In  Storage  Batteries.— CHAPTER  V:  The  Nature 
and  Properties  of  Magnetism,  Magnetic  Fields;  Permanent 
Magnetism;  Magnetic  Attraction  and  Repulsion;  Poles  of 
Magnet;  Magnitude  of  Force  Between  Two  Magnets;  Aging 
Magnets;  Earth's  Action  on  Magnetic  Needle;  Magnetic 
Field;  Action  of  Lines  of  Force.— CHAPTER  VI:  The  Mag- 
netic Effects  of  Electric  Currents  and  Magnetic  Circuits; 
Effect  of  Electric  Current  on  Magnetic  Needle;  Relation 
Between  Direction  of  Lines  of  Force  and  Direction  of 
Current  Flow;  Determination  of  Current  Direction  by 
Compass;  Ampere  Turns;  Solenoids:  Ampere's  Theory; 
Solenoids  with  Steel  or  Iron  Cores;  Residual  Magnetism; 
Electro-Magnets;  Magnetic  Permeability;  Magnetic  Re- 
luctance; RIagneto  Motive  Force  or  Magnetic  Pressure. — 
CHAPTER  VII;  Ohm's  Law  of  the  Flow  of  Electricity; 
Pressure;  Resistance;  Current;  Volt;  Ohm;  Ampere;  Mer- 
cury'Resistance;  Conductivity  of  Copper  Compared  with 
Other  Metals;  Resistance  of  Circuits  Made  Up  of  the  Same 
Parts  in  Parallel;  Joint  Resistances;  Fall  of  Voltage  Over 
Resistance;  Effect  of  Temperature  on  Resistance;  Copper 
Temperature  Coefficient.— CHAPTER  VIII:  Heating  Ef- 
fects  of  Electric  Currents;  Miscellaneous  Effects  of  Elec- 
tric Currents;  Foot-pound;  Joule;  Horse-power;  Watt;  Kilo- 
watt; Watts  per  Horse-power;  Heating  Effects  on  Bear- 
ings of  Machinerv:  Effect  of  Electricity  on  Ner\'es  of  Ani- 
mals; Muscular  Effect  of  Strong  Currents.— CHAPTER  IX: 
Galvanometers  and  VoItameters;DIfferences  in  Construction 
for  Large  and  Small  Currents;  Presence  and  Direction  of 
Currents  Shown  by  Galvanometer;  Strength  of  Current  In- 
dicated; Tangent  Galvanometer;  Reflecting  Galvanometer; 
Needle  Suspension;  d'Arsonval  Galvanometer;  Terms 
"Dead-Beat,"  "Calibrate;"  Voltameter;  Electrolvte,  Elec- 
trolysis; Electrode;  Forms  of  Voltameters.— CHAPTER  X: 
Mea'surement  of  Electrical  Resistance;  Resistance  Meas- 
ured by  Substitution;  Resistance  Boxes;  Use  of  German 
Sliver;  Colls;  Wheatstone  Bridge;  Measuring  Resistances 
with  Bridge;  Measuring  Very  High  Resistances;  Practical 
Examples.— CHAPTER  XI:  E very-day  Measurements  of 
Electric  Currents  and  Pressure;  Three  Effects  by  Which 
Currents    are    Directly    Measured;    Amperemeters;    Milli- 


ampere;  Microampere;  Three  Classes  of  Magnetic  Ampere- 
meters; Weston  Amperemeter;  Electro  Dynamometers; 
Hot  Wire  Instrujuents;  Scales  of  Amperemeters;  Alter- 
nating Current  Measuring  Instruments;  Measuring  Very 
Large  Currents;  Measuring  Electric  Pressures;  Voltmeters; 


Cardew  Voltmeter;  Electrometers;  Electrostatic  Volt- 
meters; Standard  Cells;  Measuring  Currents  by  Voltmeter 
and  a  Standard  Resistance.— CHAPTER  XII:  Every- 
day Measurements  of  Electric  Power,  Condensers  and 
The  Measurement  of  their  Capacity;  Wattmeters;  Electro- 
dynamometer  Used  as  Wattmeter;  Recording  Wattmeters; 
Coulomb  Meters;  Watt  Hour;  Ampere  Hour;  Capacity; 
Farad ;  Microfarad ;  Condenser ;  Capacity  of  Condenser; 
Charging  Condenser;  Specilic  Inductive  Capacity;  Selec- 
tion of  Insulation  for  Telephone  Cables;  Capacity  of 
Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacity  Measurements;  Leyden 
Jar.- CHAPTER  XIII:,  Electrolytic  Deposition  of  Metals; 
Electroplating;  Metals'  Commonly  used  in  Plating;  Salt 
of  a  Metal;  Nitrate  of  Silver;  Cyanide  of  Silver  and  of  Po- 
tassium; Solution  for  Silver  plating;  Vats;  Quality  of  Elec- 
trolytic Deposit;  Effect  of  Too  Great  or  Small  Currents; 
Cleaning  Articles  to  be  Plated;  Gilding  luside  of  Silver 
Articles;  Base  Metals  on  Which  Nickel  is  Usually  Plated; 
Solution  for  Nickel  Plating;  Electrotyping;  Electrotype 
Molds;  Electrotype  Finishing;  Electrolytic  iRefining  of 
Copper;  Solution  Used.— CHAPTER  XIV:  The  Electric 
Telegraph;  Elements  of  Electric  Telegraph;  Telegraph 
Circuits;  Telegraphic  Signals;  Sending  and  Receiving; 
Telegraph  Lines;  Sounder;  Relays;  Local  Circuits;  Multi- 
ple Telegraphy;  Duplex  Telegraphy;  Diplex  Telegraphy; 
Quadruples  Telegraphy.— CHAPTER  XV:  Multiple  Tele- 
graphy; Differential  Relay;  Polarized  Relay;  Pole  Changer; 
Principles  of  Operation  of  Diplex,  Quadruplex,  Bridge 
Duplex;  Artificial  Line;  Autographic  Telegraphy.— CHAP- 
TER XVI:  The  Telephone;  Bell  Telephone;  Microphone; 
Blake  Transmitter;  Exchanges;Switchboard;  Long-DIstance 
Transmitter.- CHAPTER  XVII:  The  Construction  of 
Telegraph  and  Telephone  Lines  and  Instruments;  Poles; 
Cross-Arms;  Pins;  Joints;  Insulators;  Insulation;  Ground 
Plates;  Underground  Cables:  Conduits;  Fuses;  Multiple 
Switchboards.- CHAPTER  XVIII:  Testing  Lines  for  In- 
sulation and  Conductivity  and  the  Location  of  Leaks  and 
Breaks;  Line  Troubles;  Grounds;  Crosses;  Locating 
Trouble;  Earth  Currents:  Line  Conductivity  and  Insula- 
tion; Testing.— CHAPTER  XIX:  Principles  of  Continu- 
ous Current  Dynamos  and  Motors;  Electric  Conductor 
in  Magnetic  Field;  Field  Strength;  Induced  Electric  Pres- 
sure; Direction  of  Current  Moving  Conductors;  Alternat- 
ing Current;  Dynamos;  Magnetos;  Commutator. — CHAP- 
TER XX:  Principles  of  Continuous  Current  Dynamos 
and  Motors;  their  Construction,  Care  and  Attendance; 
Gramme  Armature;  Siemens  Armature;  Armature  Cur- 
rent; Ijaminating  Cores;  Foucault  or  Eddy  Currents;  Hys- 
teresis; Fundamental  Principles  of  Dynamos  and  Motors; 
Points  of  Good  Dynamo;  Counter  Electric  Pressure;  Types 
of  Field  Windings;  Series,  Shunt  and  Compound  Wound 
Machines;  Multipolar  Machines;  Regulation,  Care  and 
Maintenance.— CHAPTER  XXI:  Arc  Lighting  and  Arc 
Light  Machinery;  The  Arc;  Arc  Lamps;  Principles  of 
Operation;  Connections;  Arc  Dynamos;  Current  and  Pres- 
sure Required;  Making  of  Arc  Carbons;  Regulators;  Arc 
Light  Switchboards.— CHAPTER  XXII:  Incandescent 
Lighting  and  Power  Transmission.  Two,  Three  and  Five 
Wire  Systems  of  Distribution  for  Electric  Lights  and 
Motors;  Incandesc-?nt  Lamp;  Filaments;  Vaccuum;  Ma- 
terial for  and  Making  of  Filaments;  Advantages  of  In- 
candescent   Lamps;    \Incandeacent    and    Motor    Circuits; 


Their  Testing;  Overhead  Electric  Light  Wires;  Weather- 
proof Wire;  Arc  Circuit  Wires;  "Drawing  In"  and 
"Built  In"  Underground  System;  Underground  Electric 
Light  Cables;  Edison  Tubing;  Feeders;  Mains;  luside 
Wiring;  Cleat  Work;  Moulding  Work;  Concealed  Work; 
Dangers  from  Fires;  Distribution  System;.— CHAPTER 
XXIV:  Testing  Electric  Light  Circuits  and  .the  Dis- 
tribution and  Measurement  of  Light;  Faults;  Soldered 
Joints;  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Grounds 
on  Arc  Circuits;  Ground  Detector;  General  Testing; 
Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Opal  Globes.— CHAPTER  XXV;  •  Elec- 
tro-Magnetic Induction;  Effect  of  Cutting  Lines  of  Force 
by  an  Electric  Conductor;  Induced  Currents;  Induction 
Coils;  Cores  of  Induction  Coils;  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and 
Repulsion  of  Parallel  Wires  Carrying  Currents.— CHAP- 
TER XXVI;  Alternating  Currents;  Alternator;  Electro- 
lytic Effect  of  Pulsating  Current;  Heating  Effect  of  Al- 
ternating Current;  Effective  Value;  Alternating  Current; 
Measurements;  Frequency;  Period;  Apparent  Resistance. 
—CHAPTER  XXVII:  Alternating  Currents  and  Alter- 
nating Current  Machinery  (Concluded);  Power  Used  in  Al- 
ternating Circuits;  Alternating  Currents  for  Lighting;  Mak- 
ing Transformers;  Testing  Transformers;  Building  Alterna- 
tors; Number  of  Alternations;  The  Exciter;  Running  Al- 
ternators in  Parallel;  Synchronous  Motors;  Two-Phase 
and  Three-Phas©  Systems;  Induction  Motors;  Squirrel- 
Cage  Armature;  Mesh  Connection;  Star  Connection;.— 
CHAPTER  XXVIII;  Miscellaneous  Applications  of 
Electric  Motors;  Uses  of  Electric  Motors;  Motors  in  Ma- 
chine Shops;  Waste  of  Power  in  Factories;  Advantages 
of  Removing  Shafts  and  Belts;  Estimating  Electrical 
Power  Required;  Electric  Elevators;  Electric  Launches. — 
CHAPTER  XXIX:  Electric  Railways;  Richmond  Elec- 
tric Railroad;  Trolley  Wire;  Trolley;  Track;  Use  of  Two 
Motors;  Rail  Bonds;  Heavy  Electric  Locomotives.- CHAP- 
TER XXX:  Methods  of  Handling  and  Controlling  Rail- 
way Motors  and  Generators;  Output  Records;  Record- 
ing Voltmeters;  Load  of  Electric  Railway  Plant;  Appli- 
cation of  Storage  Batteries  to  Smooth  Road  Curve;  Meth- 
ods of  Controlling  Street  Car  Motors;  Station  Instru- 
ments; Equalizer.— CHAPTER  XXXI;  Model  Electric 
Plant;  First  Central  Station;  Changes  in  General  Me- 
chanical Construction  of  Dynamos;  Instruments;  Multi- 
ple Arcing  Galvanometers;  Use  of  Double  and  Single 
Pole  Switches ;  Operating  Dynamos  In  Parallel ;  Feeder 
Connections  in  Continuous  and  Alternating  Stations; 
Throwing  Dynamo  into  Circuit;  Cutting  Dynamo  Out. — 
CHAPTER  XXXII:  Underwriter's  Rules,  Etc.;  Neces 
sity  of  Rules;  Special  Points  in  Wiring;  Insulation  ot 
Sockets,  Fuses,  Fixtures:  Annunciator  Wire;  Office  Wire; 
Leaky  Wires.— CHAPTER  XXXIII:  Electric  Welding. 
Forging.  Etc.;  Electricity  Applied  to  the  Kitchen;  Elec- 
trical Methods  Applied  to  Metal  Working;  Thomson 
Apparatus  for  Heating  Metals;  Welding  b>  Thomson 
Method;  Bernardos  Process  of  Working  Metals;  Bringing 
Piece  of  Metal  to  High  Temperature  by  Dipping  In  Pail 
of  Water;  Electric  Current  for  Warming  and  Cooking; 
Electric  Heating  and  Stoves  Compared.- CHAPTER 
XXXIV:  Electro-Therapeutics;  Galvanic  Curren*::  Fara- 
dic  Current;  Static  Electricity;  Electric  Osmosis;  Electro- 
Cautery;   Medical   Electric   Lights. 
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TYPE  A 

(Magnetic  Blow  Out) 

PROTECTS 

SERIES  ARC 

HACHrNERY. 


LIGHTNING 

ARRESTERS. 


TYPE  B 

(Magnetic  Blow  Out) 

PROTECTS 

DIRECT   CURRENT 

MACHINERY 

300  volts  or  lesiS. 


A  SURE  PROTECTION 

FOR  ALL  ELECTRICAL 
MACHINERY 


Our  IMuGtrated   Pamphlet 
*UQHTNINa    ARRESTERS" 

will  be  sent  to 
anyone  Interested. 


TYPE  MD 

(Hae;netlcBlDwOut) 

PROTECTS 

DIRECT    CURRENT 

MACHINERY 

up  to  800  volts. 


General  €kctric 
Company, 

PRINCIPAL  OFFICES, 

SCHENECTADY,  N.  Y. 
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PROTECTS  ALL  2 

ALTERNATING  \ 

CURRENT  ? 

MACHINERY.  % 

For  any  POTENTIAL.  ■!• 
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Sales  Offices  in  all  large  cities  of  the  United  States. 

For  Canada,  address  Canadian  General  Electric  Co.,  Ltd,,  Toronto,  Ont. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated, 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Kon-Conduetors  and  Insulators;  Electro-Motive  Force;  Volts;  Kesistance;  Ohms;  Current;  Am- 
peres.—CHAPTER.  II:  Dynamos;  Maeuets;  Field  Coils;  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  ni:  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected: Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current:  How  Produced; 
Induction;  Series  Wound  Dynamos;  Shunt  Wound  Draamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel:  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exliaustint;;  Testing; 
Candle  Power;  Operated  in  Series;  Automatic  Cut-Out;  In  Multiple  Arcor  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out ;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Glohes:  Shape  of  Carhons  Under  Different 
Conditions  of  Burning;  Are  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  DouDle  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators:  Brushes;  Different  Styles  of  Brushes-  Dbuhle  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature:  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  AVound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Aiitomatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  Xll:  Excelsior  Svstem  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIH:  Schuyler  Svstem  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.- CHAPTER  XR^:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Anparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Sfjuare  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  Draamos  Together;  In  Series;  In  Slmnt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
Same  as  m  DjTiamos;  Types;  Shimt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.  F.;  Direction  of  Rotation  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTERX:  Alternate  Current  Dynamos;  Principles  of  the 
Field:  Field  Current  Armature;  Winding;  Connections:  Lamination;  Different  Types  of  Alterna- 
tors; Regulation- Leading  Systems;  The  Bmsh  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationarv  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  DjTiamo;. 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef-" 
feet  of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Coils;  Con- 
verters: Transforming  Up  and  Down;  Design  of  TransfornJors;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Types  ofTrans- 
formers.- CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Winding  of  Transformers; " 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.- CHAPTER  VH:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration:  Tlie  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity' of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp:  Action  of  the  Mechanism- Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters:  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued;  Hoc  Wire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters:  Double  Coil  Voltmeter;  Two  Tvpes.— CHx^PTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instnunents;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  ISIeter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slacterv  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation ;  Watt  Meter;  Tliomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel; 
Difficulties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current:  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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OUR  CATALOGUE 


OF  THREE  HUNDRED  PAGES  rLLUSTRAT 
ING  AND  DESCRIBING  A  LARGE  NUMBER  OP 
Designed  and 
Built  by  us 

Is  noiv  nadv  and 
^  _  -_  n/-\/-\r^C'  5  will  be  seni  on  jip. 
AND  ROOFS  pl«tio,i 

THE  BERLIN  IRON  BRIDGE  CO. 

^>--~..,^   EAST  BERUN.  CONN.   «^^ jj 


BRIDGES 
BUILDINGS  ? 


(patent  sable  rawhide) 

SHUurzBEUiNqcoJuouis.Mo. 


mh  DELAWARE  HARD  FIBRE  CO., 

^^^^iss^  WILMINGTON,  DEL. 

SESTD  FOR  CATAIiOGVE  AW  SA9IP1.ES. 

Sheets,  Rods,  Tubes   and    Special    Shapes. 


FACTOOT. 


U\\B  Fibre-Graphite  Commutator  Brush.  | 


(U.  S.  and  Foreign  Patents.) 

J  Ho  Sparking  Under  Varying  Load. 

\         No  Wear  on  Commutator. 

f  No  Shifting  of  Quadrant, 

4  ,  80  per  cent.  Pure  Grapliite. 

f  For  Sample  Order,  and  Prices,  write  to 

i  Holmes  Fibre  -  Graphite  Mfg.  Co., 

V  station  Z,  Philadelphia. 


mnE-mPHiTE] 

COMMUJATOR  .i 
:-  BRUSH  -r  t 


i 


."atVf-\-\iSWCM\Wt 


GORDON   PRIMARY   CELL. 

For  Open  and  Closed  Circuit  Work. 

The  Perfect,    Modern,    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads,  telephone  and  gas  engine 
companies. 

WE  CLAIM:— Constant  discharge  of  current  without  polari- 
zation: no  local  action;  no  noxious  gases  or  fumes;  no  acids;  least 
labor  for  operation;  cleanest;  not  freezing  at  28°  below  zero;  eco- 
nomic value  50  per  cent,  greater  than  gravity  cell,  and  30  per  cent, 
greater  than  best  other  cell  in  market.  For  No.  1  cell,  250  ampere 
hours;  for  No.  2  cell,  100  ampere  hours;  on  open  circuit,  .9  to  l 
volt;  on  closed  circuit,  .65  to  iVij  W)lt.  Sena  for  circular  and  price  list. 

THE  GORDON -BDRNHAM  BATTERY  CO, 

594  Broadway,  New  York  City. 
QEO.  W.  PATTERSON.  1539  Mirquette  Ude..  CtalUEO,  III. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FI&ER  IN  SHEETS,  RODS  AND  TUBINa 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  'Wasbwt 
and  Packings.    Patent  Insulating  Cleats. 

MANUFACTURED  BT 

THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   Del. 

VULCANIZED  FIBRE. 

Higfiest  grades  for  electrical  insulation  and  mechanical  purposes,  in  siieets, 
tulKS,  rc^  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Dei. 


BlpTliCpIERil 

IMIIIItBl  I  125  So.  UZnJ.  St.  Ill 


fllKINS, 

IPhila. 


GENERAL 
SUPPLIES 


I  Black  Diamond  File  Works.  $ 


Inc.  1895. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


"AMERICAN"  Sr 

ARE  THE  BEST.    Send  lor  deicrlplive  Circular. 
'  Absolutely  Non-Infringing.       ^ 


AMERICAN  BATTERY  CO., 

EST'o  1BS9.         174  S.  Clinton  St..  Chicago.  Ill, 


4^^    OUR  «OOD8  ABK  OUT  8AI,B  IK  ETER'S'  I^EADIKU  KARDITARK 
^  STORE  IN  THE  ITSriTED  STATES  AKD  CANADA. 


|G.  &H.  BARNETT  COMPANY,^ 


*? 
«? 


PHILADELPHIA,  PA. 


t 


^¥¥^^^¥^^¥¥^^^  i^^^^^^^^^^^g 


RCWIREOWnK  RAVED  WHITS  CORLWIBE 


OFFICE 

1  131   THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  III. 

Gentlemen: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  marlcet,  we  have  decided  to 
use  your  "Raven  White  Core"  e.xclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,   the  wire  upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


PRIM^HAU/    UfHITP    OnRF     used  exclusively  tor  aU  incandescent  Ught- 


ag  at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  Unite* 

States. 


Used  by  some  of  the  largest  Central  StatiODi 
and  Fire  and  Police  Departments  in  the  U.  S. 


RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 

New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES :{ 


CHICAGO: 


BOSTON: 


SAN  FRANCISCO: 


320  Dearborn  St.    134  Congress  SI.   11E  Neiii   Montgemerf  St. 


-SmiMEIIM 


W^TC^l 


Jt'  ORIBINAl TRAM-CAR  BUILT  INIBSI'-Ji: 


$3   PSr  Annum.      Kloctnclam'iifflBhfnirConip/iiy.Clilciiro, 


Vol.  XXIII. 


EVERY  SATURDAY. 

CHICAGO,  SEPTEMKRI 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

""h.V.  mxsoN  "^'    Simplex  Electrical  Company, 

lOI   U...J.. I.  DI--I.     ni7iA>n«  .  


1137  Monidncck  Block,  CHICAGO. 


7D-8I   Cornhlll,  BOSTON,  MASS. 


MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

»00  AND  eOft  NORTH  TBIBD  STREET,       -       PHII,ADEI<PH1A,  PA. 


;t.ON'^; 


1SS9— Paris  Exposition, 
Jlledal  for  Rubber  Insnlatloa. 

1893— World's  Fair, 
Medal  for  Rubber  Insalation. 


TRADE  MARIC 


THE  STANDARD  FOR 

RURBFR  EBTSITIiATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee'^p^.r  Wires. 
THE  OKONITE  CO.,  Ltd. 


Wllltrd  L.  Candee,  ].„.„-„.,. 


253  Broadway,  New  York. 


Geo.  T.  Manson,  GenM  Supt 
W.  H.Hodglns.Secy. 


JDHNTK  CKIMHINS,  JE.,Tfest. 


(Formerly 
CaUforDia 
Asphalt  Co.) 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alltalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Asl<  your  nearest  supply  house  for  it,  or 

Atlantic  Alcatraz  Asphalt  Co., 


57  East  59th  Street, 
NEW  YORK. 


THE  ''AMERICAN"  FUEL 

EOOIMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOMELL,SCHIVilDT^CO.,Ltd. 

MANUFACTURERS, 

Cable  Address,  Y^RIC,     R^K., 

Broomell.  York.  .  .     ^      ^^ 

ABC  Code,  4th  Edition.  ^^-  ^-  ^■ 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  us.  "We  are  always  glad  to  send  expert  englDeers  to  look  over  the  ground  and 
lahmlt  estimates.  It  requires  an  expert  Imowledge  of  the  economizer  business  to  properly  deter- 
mine what  Is  required. 


Charles  fflnnson  Belting  Co., 

DYNAMO  BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


WESTON  ElecMcal  immzai  Co. 

**  •— i^r      "4-120  WUliam  St..  NEWARK,  N.  J..  U.  S.  A. 


Weston  standard  Portable  Direct 
neadiug  ^tattmeter. 


Tie  Weston  StanMPortalile 
Direct  Reading 

Voltmeters  and  Wattmeters 

FOB 

Alternatiiig  anl  Direct  cnrrent  Circnits 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Hentlon  the  Westebn  Ee.eotbioian  Trhen 
wrltiDR  toT  oBtalognes. 


MiOME 

PARIS  1867 


CHICAGO  1693.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


WIRES  AND  CABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mtr. 

203  Broadway,  New  York. 

Western  Olllct,  Marquette  aidg.,  Ghloge,  III. 
M.  DUPEROW, 
Waililnglon.D.C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans,  La. 


StandardllndergroundGableCo. 


542  The  Rookery, 
Chicago. 


WestiUKhouse  Rlili;:.,         JS  CortluDdt  St., 
rittsbure.  New  York  CltJ". 

507  Sceuiity  liuiWlng,  St.  LoQls,  Mo. 


122.0  lint/,  ewg., 
riilladelphla,  Pa, 


p  Electric  Gables,  Conduits,  Wires  and  Accessories, 

Also  Hieh  erade  Rubber  Covered  IVires  and  Cables. 


Steel  Dynamos  and  Motors.  8, 

15,  2ft.  35,  50,  10l>,  200,  300  and 

BOO-light  machines,  ii,  1,2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO..  -  Troy,  Ohio. 


PLATINUM 

For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased. 

BAKER  A  CO.,  40S-414  New  JTersey 
Sallroad.  Ave.,  Newark,  N.  J. 


Queen  &  Co., 

1012  Chetlnut  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen- Wirt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


HEADQUARTERS 

RHEOSTATS! 

THE  CUTLER-HAMMER  MFG.  CO., 


CHICAGO. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  loof 
experience  and  careful  investipatlon  enables  ni 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSETTS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


The 


BraPasllrms. 

T.H.Brady,  New  Britain,,  Conn..  U.S.  Ah 

Manufacturer  of  Mast  Arms.FoIe  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  ConstrucHoB 
Work,— Ca(cio?u«  and  Pricts  f-ur- 
nisTied  on  application. 

I-T-E 

CIRCUIT  BREAKERS 

CUnER  ELECTRICAL  CO.,  PHIUOELPHU 


ii 


HARDY"  LAIVIPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 

Manufacurers  ol  Dynamo  Brushes,  Arc  ttaoger  Boards,  Spark  Arresters  and  Commalator  Compound. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meyaenburg  &  Badt,  Chicago.     Pacific  ArcLamp  Co.,  33  Stevenson  St.,  San  Francisco. 


-KOTEIiTY  IN  FOBCEIiAIN- 


nrsTTir  pxsru  fixsx:  piiUG. 

TKY  IT-YOUXIi  BUY  IT. 

:Pffe>-w    0^1-^lc»e:u;i.e»    OiJ.t-       ®^*xca   for    It. 

PERU  ELECTRIC  MFC.  CO.,  PERU,  INO. 

Alternating  Current  Desk  and  Ceiling  Fans. 

PEBFBCT  UECKANICAl,  COSTBTBrCTIOBI, 

HICrHEriT  ELiEGTBICAI.  EFFICIENC'S'. 

THE    EMERSON    ELECTRIC    MFC.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


SOLE 
MAKEKS  IN  THB 
U.  S.  A. 


-^»"        chaDce 
KVSt, 


THE  Fuel  Economizer  Co., 

MAIN  OFFICE  AND  WORKS:  MAHEAWAN,  N.  Y. 
Branch  Offices:    74  CortTandt  St..  New  York:  lo.'^s  Ex- 
BMk.,  BostOD,  Mass.;  1105  Monadnock  Blk..  CtlicaRO,  III.:  54 
Chambers,  Montreal,  Can.;  32  First  St.,  San  FranclBco,  CaL 
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Creosoted    Wood    Conduits 


^K 

B 

^P^ 

^=5iCi 

VIEW  OF  .TOISfTS. 


CROSS     ARMS 

CREOSOTED    WIUL    tAST   FOR   MANY 

YEARS. 
IT  PAYS  TO  USE  THEM. 

GET  OUR  PRICES. 


F'OR   UfiMDI 


UNO     \A/^IRI 


FOR    TELEPHONE,    TELEGRAPH    AND    ELECTRIC    LIGHT    COMPANIES. 

There   are   advantages   in   uHins    CBEOSOTED   IVOOD  CONDVITIli 

not  obtained  in  Udlns  any  other  Jiiiad;  les  Tv^ill  not  be  scratched  by 
lieinff  dran'n  thxongh  them;  no  concrete  foundation,  sides  or  top 
required;  "wires  in  creosotcJ?  "wood  conduits  are  most  easily 
reached  befween  manholes;  s-nbTvays  constructed  TFith  creosoted 
ivood  conduits  in  less  time  than  hy  any  other.  In  parks  and  on  boule- 
vards they  are  1  he  best  because  vegetable  groirth  is  preventedr.  keep- 
ing: roots  a-fvay  from  eables. 


THE  IN/IIOHIGA.IM  f^IPE  CO.,  Bay  Gi±y,  IVIioKisan,  \J.  S 

A  National  Bider  never  changes  his  moant — National  Cycle  Mfg.  Co.,  Bay  City,  Mich. 


€ret  onr  Neir  Catalogue. 


W.  S.  HILL  ELECTRIC  CO..  New  Bedlord.  Mass. 


Send  for  Catalogue. 


GENERAL  WESTERN  AGENTS: 

Central  Electric  Co.,  Chicago. 


■  \A/n-ci 


SOA.ROS. 

:S   A.ND    l»A,NI 


TRANSFORMERS-WATTMETERS 


(SCHEEF-F-I 

Double  Primary  Coils, 
Double  Secondary  Coils, 
Good  Ventilation, 
Light  Weight, 
High  Efficiency, 
Good  Regulation, 
Small  Iron  Loss. 

Convenient  to  Install. 


No  Brushes, 
No  Commutator, 
No  Moving  Wire, 
Simplicity, 
Durability, 
Reliability, 

Accuracy,  .  ,   ,  ^ 

Even  to  a  6  c.  p.  Light. 


DIAMOND  ELECTRIC  CO., 

Office!  1 202  Fisher  Building,  Chicago,  III. Factory;  Peoria,  HI, 

DARGAINS  IN  ELECTRICAL  MACHINERY. 


POWER  GENERATORS,  500  VOLTS. 


I — 50  k.  w.  C.  &  C. 
I — 50  k.  w.  Detroit. 
4 — 60  k.  w.  Edison. 
I — 60  k.  w.  Wood. 


I — 60  k. 
I— D62  T. 
1—65  k. 
I  -75  k. 

4 — 75  k.  w.  Westinghonse,  latest  type,  new,  $775  each. 

I — 80  k.  w.  Detroit. 
2 — 75  k.  w.  Short. 
1— m.  p.  80  T.  H. 

3—150  k.  w.  Westinghonse,  latest  type,  new,  $1,175 
each. 


United  States. 
H. 

Detroit. 
.  Card,  new. 


-m.  p.  90  T.  H. 

-m.  p.  100  T.  H. 

-100  k.  w.  Detroit,  S6oo  each. 


RAILWAY  MOTORS. 


G.  E.  800 — Westinghouse  No.  3. 
Westinghouse  No.  12 — m.  p.  30. 


T.  H.— m.  p.  50  T.  H. 
F.  30 — F.  40  Edison  No.  6. 
Write  for  prices. 

EBison  generators  and  motors,  new  field  and  armature  windings  and 
new  commutator.    Wound  for  125  volts,  220  volts  or  500  volts. 

30  k.  w.  Edison,  $400  each.  00  k.  w.  Edison,  $600  each. 

45  k.  w.  Edison,  S550  each. 

General  Electric  alternators,  new  field  and  armature  windings. 

60  k.  w.,  $650  each.  120  k.  w.,  £1,250  each. 


One  Type  A  IS  T.  H.  Alternator,  S60-light,  com- 
pound   wound,    seif-oiling $400.00 

1— 550-iiglit    30    K.    W.    Westinghouse     Alternator, 

with  exciter  and  Instruments 400.00 

1— 550-light  T.  H..  Type  A  6,  Aiteroator.  with  ex- 
citer and   instruments 375.00 

1— A  35  T.  H.  650-llght  Alternator 475.00 

1— 750-light  Westinghouse  Alternator,   with  exciter 

aud    iLstruments    425.00 

1— 1.000-Iight  Westinghouse  Alternator,  with  ex- 
citer   and    instruments 650.00 

1— 1,000-light  National  Alternator,  with  exciter  and 

instruments    500.00 

1— 1,000-light  Westinghouse  Alternator,  with  ex- 
citer and   Instruments 850.00 

1-A  60  T.  H.  1,000-ilght  Alternator S75.00 

The  above  Apparatus   in   Chicago 
Machinery  and  Supplies. 


Long  Distance  Tele'phone 
74.4  EXPRESS. 


1— 2,000-light    Westinghouse    Alternator,    with    ex- 
citer and   instruments    $900.00 

1— 15-light  Sperry  Arc  Dynamo,  2,000  C.  P 100.00 

1— 25-light  Sperry  Arc  Dynamo,  2,000  C.P 110.00 

1— 35-light  T.  H.  Arc  Dynamo,  2,000  O.  P 300,00 

1— 45-light  T.  H.  Are  Dynamo,  1,200  C.  P 300.00 

1— 60-light  T.  H.  Arc  Dynamo,  1,200  C.  P 400.00 

1— 50-ligbt  Standard  Arc  Dynamo,  2,000  C.  P 350.00 

1— 50-light  Kail  Arc  Dynamo.  SOO  C.  P 200.00 

1— 125-ligbt  Sprague,  110-volt  Dynamo  (New) 140.00 

1— 150-light  Jenney,  110-volt  Dyuamo  (New) 160.00 

1— 150-light  Lloyd,  110-volt  Dynamo 125.00 

1— 223-light   Detroit,   110-volt  Dynamo 150.00 

1— 300-liKht   United   States,    UO-volt   Dynamo 176,00 

1— iOO  Wood,  UO-volt  Dynamo,   multipolar 275.00 

2— oW-light  Edison  Dynamos,  110-voit,  30  K.  W 826.00 

Stock   ready  for  immediate  delivery. 

I 
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NEW      T.      H.      UECORDIXG      WATTMETERS,      FOR 
ALTERNATING     CURRENT,     50-VOLT. 

10  Ampere    $8.50 

20  Ampere    30.OO 

30  Ampere   12.00 

50   Ampere    14.00 

Also  a  large  quantity  of  Shalleoberger  ampere-hour 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 

Western  Electric,  single  or  double  carbon $7.50  each 

Standard 6.00  each 

T.    H.,   6.8  ampere  and  9.6  ampere,   single   or 

double    10.00  each 

Send  for  complete  List  of  Electrical 

IMOE, 

174  So.  Clinton  Street,  CHICAGO. 
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TRADE    MARK  ! 


'Ctiftlorilre  accumulator "' 


RE0I8TEHE0   SEPTEMBER    II,    1894- 


CHLORIDE  ACCUMULATORS 

IN  THE  STATION  OF  CLAREMONT,  N.  H.,  ELECTRIC  LICHT  COMPANY. 

OPERATED  BY  WATER  POWER  WITH  AUXILIARY  STEAM   PLANT. 

THE  ELECTRIC  STORAGE  BATTERY  CO.,  Boston,  Hass.  Clabkmont  Klectrk;  Light  Comi-anv.  Claremont.  ,\.  H.,  June  29,  1898. 

(lENTLEMKN:~Iu  reRard  to  tlie  storapie  battery  Installed  by  you  at  our  power  house,  I  am  pleased  to  make  tlia  followlnK  ttatenient: 

I  have  practically  liad  charpeoC  the  plant  since  Its  Installation  tWo  years  ago.    The  plates  are  now  In  good  condition,  and  no  renewals  whatever  have  been  made. 

In  the  month  of  .January,  ihiig.  before  the  battel  les  were  Installed,  It  was  foimd  necessary  to  run  the  auxiliary  engine  some  im  hours  to  supplement  the  water 
wheel.  During  January,  isDS,  alter  the  batteries  were  Installed,  the  same  conditions  as  regards  water  power  prevailed,  and  the  station  load  was  :)3  per  cent  heavier, 
yet  It  was  necessary  to  run  the  auxiliary  engine  only  i:)  hours  during  the  month. 

We  have  also  abandoned  entirely  the  use  of  the  water  wheel  governor  since  the  batteries  were  put  In,  these  serving  to  maintain  satisfactory  regulation,  the 
-  hand  gate  being  used  to  take  care  of  the  large  and  gradual  changes  of  head  and  load. 

During  the  winter  we  frequently  discharge  the  battery  at  the  rate  of  75  amperes  for  two  hours  or  more  to  carry  the  peak  of  the  lighting  load.  Its  nominal  rating 
being  50  amperes.    It  also  carries  the  load  during  the  day  and  after  midnight  without  any  attendance  whatever.  (Signed J       W.  A   HKSSEI/IIXE,  Supt. 


THE  XSImECTRIC  STORAGZS  BATTERIT  CO. 
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Write  for  Catalogues. 


Switch  and  Panel  Boards. 


THE  BOSSERT  ELECTRIC  CONSTRUCTION  CO. 


Sole  Mfr'5.  and  Patentees. 


UTI 


IN.    Y. 


O  \VE  MAKE  CUTS  OF  ALL  KINDS  i 

I  -r^     HEADERS  OF  THIS  JOURNAL.IN  NEED  f 

'^     '      OFCUTS.^LLDOWELLTOCETOUR  r 

'      PRICES  BEFORE  ORDERING  ELSEWHERE. 

20YEARS1NTHEBUSINESS.  5 

CMCAtO  ELECTRO  ft  STEREOTYPE  CO.  . 
m  155  PLTMOUTH  PLAtE  CHICAGO  ILL. 
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Making  Sockets  Our  specialty ' 

Write  for  fullparticulars,  free  Samples, 

Setc.    We  make  many  brands  of 
OCKETS 
Have  saved  others  money.    Can  save  yov. 

H.  T.   PAISTE'CO. 

CHICAGO  PHILADELPHIA 

TUP   HNIV   WATCD    MOTHD  wblch  caa  be  adjusted  or  tlUed 
InC   UnLI    VTAlCn    IVIUlUn   in  any  dlreciloa  wblle  mnnlos. 

Patented  June  28,  1898. 
7  in.  dlameter;2?4  lb.;  brass  turned  balance  a  j  o   ^/\  SPOT 

wheel  and  pulley.    Price 9  I  OiOil  cash. 

9  in.  diameter,  214  lb.;  brass  turned  balance       |  ^   c/\  spot 

wheel  and  pulley.    Price I  /  lOU  cash. 

7  In.  diameter,  with  12  In.  polished  brass  fan       g   m     m  f\  spot 

and  brass  guard.    Price I  4«4U  cash. 

Write  for  Discount  to  the  Trade. 

A.  ROSENBERG  CO.,  Baltimore,  fid.,  U.  S.  A. 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  EL,ECTRICAIi  REPAIRS  AlVD  MACHIIVB  WORK  OF  EVERY  DESCRIP- 
TION. In  having  yonr  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  tlie  benefit  of  onr  experience. 


CHICAGO  EDISON  COMPANY, 


76     IVIARKE-r 


ET,     OMI 
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BULLOCK  MOTORS! 
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BULLOCK  GENERATORS! 
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New  York,  20a  Haveraeyer  Bldg. 
Boston,  620  Atlantii;  Ave. 
Philadelphia,  1000  Betz  Bldg:, 
Chicago,  1323-132*  Marquette  Bldg. 
San  Francisco,  409  Martet  St. 
Toronto,  Can.,  W.  A.  Johnson 
Electric  Co.,  Agent. 
Central  and  "Western  States, 
Central  Elec.  Co.,  ChicagOj  Agt. 
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A.  C    Motors 

Switches. 

FauR. 

Instruments 
I  Switchboards 
I  Transformers 
ID.  C    Motors 
[and  Generators, 


JlN^TRKinei^Ts:' 


New  York,  203  Havemeyer  Bldff. 
Boston.  620  Atlantic  Ave. 
Philadelphia,  1000  Betz  Bldg. 
Chicago,  1323-1324  Marquette  Bldg. 
San  Francisco,  409  Market  St. 
Toronto,  Can,,  W.  A.  Johnson 
Electric  Co.,  Agent. 
Centnil  and  Western  States, 
Central  Elec.  Co.,  Chicago,  Agt. 
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"And" 
A.  C.  Motors 
Switches 
Fand 
I  Instruments. 
I  Switchboards 
I  Transforiners 
I  D.  C    Motors 
[and  Generators. 
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New  York,  803  Haveraeyer  Bldg. 
Boston,  620  Atlantic  Ave. 
Philadelphia,  1000  Betz  Bldg. 
Chicago,  1323-1324  Marquette  Bldg. 
San  Francisco,  409  Market  St. 
Toronto,  Can.,  W,  A.  Johnson 
Electric  Co.,  Agent. 
Central  and  Western  States, 
Central  Elec.  Co.,  Chicago,  Agt. 
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There  are  Acres  of  Buildings  | 

Electrically  Lighted  where  i 

Okonite  Carries  the  Current,  i 


Miles  upon  miles  of  Okonite  Wire,  buried  for  years  and 
years,  carries  the  current  without  loss.  Isn't  that  a  good 
wire  to   buy  ?  

Central  Electric  Company, 


GEO.  A.  McKINLOCK,  Presidenl. 
CHARLES  E.  BROWN,  Secretary. 
S.  R.  FRAZIER,  Treasurer. 


264=266=268=270  Fifth  Avenue, 

CHICAGO, 


SOUTHERN  ELECTRICAL  SUPPLY  CO.,  ST.  LOUIS. 
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THIS  PICTURE 


has  nothing  to  do  with  this  ad.; 

but  is  used  to  call  your  atten- 

tion  to  our  celebrated  Adjustable 

^■^^"^■"^"^"^"""^^■^^"^"■^  Shade  Lamps,  which  we  manu- 
facture in  fifteen  or  more  different  styles.  We  make  the  cheapest  and 
most  perfect  Shade  Lamps  in  the  world,  and  our  specialty  is  manufac- 
turing special  lamps  for  special  work.  You  can  make  large  money 
handling  our  goods. 

Our  handsome  new  catalogue  will  be  ready  in  a  few  days.     Send 
us  your  address  and  we  will  mail  you  one. 


PACIFIC  ELECTRIC  CO., 


120  MAIN  STREET, 

LACROSSE,  WIS.,  U.  S.  A. 
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Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tel.  A  Cons.  Sud.  Co. 
Michigan  Pipe  Co. 
Western  Elect.  Supply  Co. 
Cut* Outs  and  Switches. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 

Chicago  Edison  Oo. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Gutter  El.  &  Mfg.  Oo. 
Eleotrio  Appliance  Oo. 
Emerson  El.  Mfg.  Co. 
General  Eleo.  Co. 
Hill,  W.  8.  Bleotffio  Co. 
Illinois  Electric  Co. 
Insull.  Martin  J. 
K.  A  W.  Company. 
Leonard,  H.  Ward  Elec.  Co. 
PalsteOo.,  H.  T. 
Peru  Elee.  Mfg.  Co. 
Wagner  Eleo.  Mfg.  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westiaghousa  El.  ftUfg.OO. 
Dynamos. 
Akron  Elec.  Mfg.  Co. 


Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Crocker- Wheeler  Elec.  Co. 

DIehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation, 

General  Electric  Co. 

lusuU,  Martin  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec  Mfg.  Co. 

Walker  Company. 

Warner  Co  ,  Wm.  F. 

Warren  Elec.  Mfg.  Co. 

Warren- Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Economizers,  Fnel. 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Oo. 
Blec.  Heafg  Appliances. 

American  Eleo.  Heater  Co. 
Electric  Meters. 

American  El.  Meter  Oo. 
Electric  Kailw^ays. 

General  Electric  Oo. 

Walker  Company. 

Westinghouse  El.  &  Mfg.  Co. 
Electrical  and  Slechanl- 

cal  En&rlneers. 

Bain.  Force. 

Broughton,  H.  P. 

Lemon.  L    E. 

Sargent  A  Lundy. 

Wray  Co.,  John  0. 
Electrical  Instmments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Oo. 

Cutter  El.  &  Mfg.  Co. 

Electric  Aj>plianoe  Oo. 

General  Electric  Oo. 

Hill,  W.  S.  Electric  Oo. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Elec.  Oo. 

PalsteOo.,  H.  T. 

Queen  A  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Lea  Mfg.  Co. 

Ohio  eiec  Specialty  Mfg.Co. 

Pacific  Electric  Co. 

Western  Elect.  Supply  Oo- 
Electro-9Iagnets. 

Varley  Duplex-Magnet  Oa 
Electro- Platine  Maeh^y. 

Besly  &  Co.,  Chas.  H. 

General  Electric  Co. 

Hobari  Elec  Mfg.  Co. 
Enfflnes,  €las. 

Otto  Gas  Engine  Wki. 

Wray  Co.,  John  C.   Co. 
Eugrlnes,  Steam. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Ball  Engine  Ca 

Skinner  IhjgineOo. 

Westinghouse,  Church,  Kerr 
A  Co. 

Wray  Co.,  John  O. 
Fan  Outfits. 

Beck,  A..  Electric  Co. 

Central  Electric  Oo. 

Commercial  El.  Supply  Oo. 

DIehl  Mf^.  Co. 

Emerson  El.  Mfg.  Oo. 

General  Electric  Oo. 

Illinois  Electric  Co. 

Rosenberg,  Co.,  A.. 

St.  Louis  El.  Supply  Co. 

Wagner  Electr'c  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co. 

Vulcanlred  Fibre  Co. 
Files. 

Bamett  Oo.,G.  AH. 
Ftxtnres.  El.  A  Comb*n, 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 
Western  Elect.  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuses. 

Insull,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Electric  Appliance  Co 

Western  Elect,  Supply  Co. 
C^asfcets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Oo. 
Gas  liiKhtins,  Electric. 

Central  Electric  Oo. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 

Gears. 

Besly  ACo.,Ohas.  H. 
Link-Belt  Machinery  Co. 
€}eneral  Elec.  Supplies. 

Beck,  A.,  Electric  Oo. 

Central  Eleotrio  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hill,  W.  S.  Eleotrio  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Partrick,  Carter  A  Wilklns. 
•   Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Crlobes  and  Electrical 

Glassware. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Western  Elect  Supply  Co. 
GoVnors,  Water  W^heel. 

LombardWater  Wheel  Gt.Co. 
Graptilte  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dlion  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Insulators  and  Insuiat- 

ins  materials. 

Atlantic  Alcatraz  Asph.  Co. 

Briiey.  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commerolal  El.  Supply  Oo. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  EI.  Mfg.  Co. 

Empire  China  Works. 

Hill.  W.  S.  Eleotrio  Oo. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mloa  Insulator  Co. 

MuDsell  A  Co  ,  Eugene. 

National  India  Rubber  Uo. 

New  York  Insulated  Wire  Co. 

OkonlteCo..  The. 

Patsie  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

FhiUlps  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  0.  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supp-ly  Co. 

Insulated      Wires      and 
Cables— Blaenet  W^lres. 

American  Electrical  Works. 
Briiey,  W.  R. 
Central  Electric  Co. 
Chicago  Ins.  Wire  Co. 
Commercial  El.  Supply  Oo. 
Eastern  Electric  Cable  Oo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Montauk  Multlph.  Cable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Slmplei  Electrical  Co. 
Standard  Underground  C.Co. 
Washburn  Si  Moen  Mfg.  Oo. 
Western  Elect.  Supply  Co. 
Junction  Boxes. 
Boasen  Kleo.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

I^amps,  Incandescent. 

Buckeye  Electric  Oa 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commerolal  EI.  Supply  Co. 
Electric  Appliance  Co. 
General  Bleotrle  Co., 
Illinois  Electric  Co. 
Insull,  Martin  J. 


K.  &  W  Company. 

Lynn  Incandescent  Lp.  Co, 

Bawyer-ManElec.  Co. 

United  Eleo.  Imp.  Co. 

Western  Elect.  Supply  Co 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Iiiehtnlne:  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Slasnet  Wire. 

(See  Insulated  Wires.) 

Mechanical  machinery. 

Besly  A  Co.,  Chas.  H. 
Link-Belt  Machinery  Oo. 
StilweU-Bierce  Smith- Vaile 
Westinghouse,  Church,  Kerr 
A  Co. 

mica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
aiinine;  Apparatus,  Elec. 

General  Electric  Oo. 

Link-Belt  Machinery  Co. 

Westinghouse  El.  A  Mfg.  Co. 
JUotors. 

Akron  Elec.  Mfg.  Co. 

American  Engine  Oo. 

Beck,  A.,  Electric  Co. 

Bullock  Elec  Mfg. Co. 

Commercial  El.  Supply  Co. 

DIehl  Mfg.  Oo. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Oo. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Sargent  A  Lundy. 

Stanley  Elec.  Mfg.  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S':pply  Oo. 

Westinghouse  El.  A  Mfg.  Co. 

Wray  Co.,  John  C. 
Packing. 

Besly  A  Co.  Chas.  H. 

Garlock  Packing  Oo. 

Link-Belt  Machinery  Oo. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Mass.  Chemical  Co. 

Standard  Pafnt  Co. 
Phosphor  Bronze. 

Bssly  &  Co.,  Ohas.  H. 

Phosphor  Bronze  Sm.Co.Ltd. 
Platinum. 

Baker  A  Oo. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Michigan  Pine  Company. 

Torrey  Cedar  Co. 
Porcelain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Refiners. 

Swarts  Metal  Refining  Oo. 
Re -W^indine— Repairs. 

Beck,  A..  Electric  Co. 

Clilcago  Armature  Co. 

Chicago  Edison  Oo. 

Electrical  Exchange. 

Hodge,  Walsh  A  Loring. 
Rheostats. 

Cutler-Hammer  Mfg.  Go. 

General  Electric  Oo. 

Leonard,  Ward.  Electric  Co. 

Ohio  Elec.Specla'ty  Mfg.  Co. 

Raster  Carbon  Rheostat  Co. 

Westinghouse  El.  A  Mfg.  Go. 
Rooflne:. 

Cincinnati  Corrugating  Co. 
Second-Hand  Machln'y. 

Electrical  Exchange. 

Hodge,  Walsh  A  Loring. 
Speaking  Tubes. 

Central  Electric  Co. 

Electric  Appliance  Oo. 

Illinois  Electric  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 


Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst.  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  Vlall. 
Street  Cars. 

Stephenson  Co.,  John. 
Tapes,  Insulating. 

American  Electrical  Works 

Briiey,  W.  R. 

Central  Electric  Oo. 

Chicago  Ins.  Wire  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Oo. 

Illinois  Electric  Oo. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Oo 

OkonlteOo..  The. 

Slmplei  Electrical  Co. 

Washburn  A  Moen  Mfg  Co. 

WesternElectric  Co. 

Wt  stern  Elect.  Supply  Co. 
Telephones,     Telephone 

material  and  Switch- 
boards. 

American  El.  Telephone  Oo. 

Cabinet  Mfg.  Co. 

Commercial  El.  Supply  Co 

Ericsson  TelephrreCr. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Fisk,  H.  M..  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Keystone  Tel.  Co. 

Kokomo  Tel.  &  El  Mfg.  Co. 

KuseL  D.  A  .TeLA^l  Mfe.Co 

Northwest  Engineering  Co 

Pickett,  A   B. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Star  Djnamo  Works 

Sterling  Electric  r© 

Stone  City  Tel.  Mfg  &  Cons 
Co 

Stromberg-Carlson  Tl.M.Co 

Viaduct  Mfg.  Co. 

Victor  Telephone  Mfg  To. 

Western  Electric  Co. 

Western  Elect  Supplv  Co. 

Western  Tel.  Cohr  c  • 

Wilhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  &  Son.  Mathlas. 
Tran  sform  ers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diamond  Elec.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mrg.  Oo 
Trolley  Cord. 

Sainson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Eleotrio  Co. 

Westinghouse  El.  A  Mfg,  Co 
Turblne&WaterWheels. 

Dayton  Globe  Iron  Works  Uo 

Leffel  &  Co.,  Jas. 

Pelton  Water  Wheel  Co. 

StllweU-BIorce  Smlth-Vallfc 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  &  Co^  Chas.  H. 

Briiey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Anpllance  Co 

Illinois  Electric  Co. 

Okonlte  Oo. ,  Tht. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  0  Oo 

Washburn  4  Moen  Mfg.  Oo. 

Western  Electric  Oo. 

Western  Elect.  Supply  Oo. 
WoodxTorfe,  Electrical. 

Cabinet  Mfg.  Co, 
XBay  Outfits. 

Central  Electric  Co. 

Commercial  BL  Supply  Co 
I     Onenn  ft  Co. 

Zincs. 
I     Seattle  Zinc  Works  Co. 
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FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 

OUR  CEILING  FANS  AND  ELECTROLIERS 


Recognized  Standard 

OF  THE  WORLD. 


Our  Desk  and  Bracket  Fans  are 

Built  of  the  Finest  IVIate- 

rialand  are  the 

Highest  Efficiency 

Of  Any  on  the  Market. 


WRITE  FOR  CIRCULARS  AND  PRICES 

ON 

CeJilng  Fans— Column  Fans— Counter  Column  Fans— Desk  Fans— Bracket  Fans— Exhaust  Fans. 


,   NEW  YORK:  561-563  Broadway. 
CHICAGO:  192-194  Van  Buren  St. 
■   BOSTON:  128-132  Essex  St. 


DIEHL  MANUFAGTURIN6  GO. 


ELIZABETHPORT,   N.  J. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  often  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


I-YIMN,  IVIA8S. 


A  CASE  OF  SPEAKING  TUBE 


Should  be  in  Every 

Electric  Supply  Store. 


We  Manufacture 
A  Lap  Seamed 
"A  1"  Tin  Speaking 
Tube,  One  Inch 
in  Diameter. 

Our  Price  the 
Lowest,  Our 
Tube  of  the 
Best  Quality. 

LAKON 

TRANSFORHERS, 
W.  E.  FAN 

MOTORS, 
W.  E.  PETITE 

ARC  LAHPS, 
SOCKETS, 
SWITCHES, 
CUT  OUTS. 


WESTERN  ELECTRIC  COHPANY. 

Manufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAGO. 


LONDON. 
79  Coleman  3treet. 


ANTWERP, 
33  Rue  Boudewyns. 


NEW  YORK. 

PARIS, 
45  Avenue  de  Breteuil. 
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SANDY  HILL,  N.  Y.,  U.  S.  A., 


MANUFACTURERS  OF 


INDUCTOR  ALTERNATORS. 


OFFICES: 

New  York-30Cortlandt  St. 
Providence.  K.  I.— lianiifan  BWg 
Washington.  D  C— go  Keilogg  lildg. 
Charleston,  S.  C.^ii  Hroad  St. 
New  Orleans,  La.— 528  Kenu-ju  BlJg. 
Dallas.  Texas— 1.^  Main  St. 
Houston,  Texas. 
Chicago,  III.— itiOO  Fisher  Bldg. 
Minneapolis,  Minn  —101  First  Ave.  N. 
Harrlsburg,  Pa.— 11  N.  Market  Square. 
Elmlra,  N.  Y.-V.  M.  C.  A.  Bldg. 
Atlanta,  Ga.— i  N.  Forsyth  St. 
Omaha,  Neb.— 1510  Howard  St. 
San  Francisco,  Cal.— 409  Market  St. 
St.  Louis.  Mo.-tlOl  Burlington  Bldg. 
Yokohama,  Singapore  and  Philippines— Eagnall 
&  Hilles. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


•m^'^^ 


i 


Absolute, 

Fireproof, 
Electrically 

Correct, 
MechaDically 
Perfect. 


"We    li^-ve    no    oorxipetitor. 


Carbon  Motor  Starting  Boxes  with  Auto- 
matic  Release. 


RASTER  CARBON  RHEOSTAT  CO., 

807  ASHLAND  BLOCK,  CHICAGO. 

807,  120  Liberly  Street.  New  York.         314  Security  Building,  St.  Louis. 
460-462  Broadway,  Milwauitee. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


^kKF^OlM,     C9I-IIO, 


MANUFACTURE 

ELECn^lC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


The  S-W  Arc  Light  Radiators. 

BRILLIANT  AND  ECONOMICAL 

Absolutely  free  from  side  shadows,  or  those  cast 
by  flying  insects. 

Diffuses  light  uniformly. 

Easily  attached  and  detached. 

Can  be  cleaned  without  removal  and  are  prac- 
tically indestructible. 

Made  for  all  styles  of  arc  lamps. 

Send  for  descriptive  circular  and  prices. 

General  Agency:    Chicago  General   Fixture  Co., 
169  Adams  Street,  Cliicago,  III. 


SHADOWLESS  RADIATOR  MFG.  CO.. 

FARIBAULT,  MINN. 


Keystone  Electrical 
Instrument  Co., 

9lb  St.  &  Montgomery  Ave., 
PHILADELPHIA. 

Switchboard  Instruments 


New  York.  15  Cortlandt  Street. 
Chlcaeo.  so:  Ashland  Block. 


We  have  issued  a  NEW  catalogue 
of  plectrical  bookj  containing  100 
pai^es,  listing  every  work  on  electric- 
ity. A  copy  vnU  he  cheerfully  mailed 
on  receipt  of  a  two-cent  stamp. 

ELECTRICIAN  PUBLISHINGCO., 
510  Marquette  Btdg.,  -  Chicago. 


ArmaturesRewound. 

A.  Beck  Electric  Co., 

303  Market  St., 

St.  Louis. 


REWIRED  wrm  RAVEN  WHITE  CORE  HIRE 


OFFICE 

^h^   Ferris  \A/ii^^l    C^. 

1 131  THE  Rookery. 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  III. 

Gentlemen; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  -we  have  decided  to 
use  your  "Raven  White  Core"  e.xclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,   the  wire  upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  T.  Rice,  Mgr. 


PRIM^HAUU    \A/HITF    PfiRF     used  exclusively  for  an  incandescent  Light- 


ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  United 
States. 


RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


Used  by  some  of  the  largest  Central  Station! 
and  Fire  and  Police  Departments  in  the  U.  S. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


{         CHICAGO:  BOSTON:  SAN  FRANCISCO: 

I  320  Dearborn  St.    134  Congress  SL    US  New   Montgomery  St 


BUCSBTE 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 


IIMCAIMD 

Monadnock  Building,  Chicago. 


IVI 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio, 
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Western  Electrical  Supply  Co., 


S-t.  l.ouis,  IVIo. 


HeadqiLjar-ters 


—•FOR-— 


Electric  Railway 


Write  Us  for  Our  New  IMo.   16-A  Railway  Catalogue,  Just 

Out.      It  is  Devoted  Exclusively  to  Electric  Railway 

Supplies    and    is    Strictly    Up    to  Date. 
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PINS  AND 
BRACKETS 

Form  a  very  important  item  in  line  construction, 
whether  for  electric  light  or  telephone  work. 
Inferior  goods  in  this  line  alwa3's  make  ver}' 
serious  trouble.  All  of  our  Pins  and  Brackets 
are  made  either  from  the  best  split  live  oak  or 
selected  locust,  and  are  warranted  sound  and 
strong.  Prompt  shipments  from  Chicago  stock  at 
lowest  prices. 

Electric  Appliance  Company, 

ELECTRICAL  SUPPLIES.       242  Madison  St,  Chicago. 

^.AiviscaiM  ^oir^^koe:  >a/^^rks.  boston,  mass. 

American  Electrical 

Heater  Company, 

MANUFACTURERS    OF 

ELECTRIC  SOLDERINC  IRONS, 

TAILORS'    IROXS.    I,ArXDB\-    IRONS.    HAT    IROXS.    CIIRI.INS    IROK 
HKATERSi,  ETC.    Also  other  Devices  for  Electrical  Ueatins. 

ta-^    ^iVER   STREET,        .     ^ 


u 


-r9C3l' 


■VIICSIH. 


Automatic  Time  Switches 

o FOR  COXTROI.I.I9iCi o 

ELECTRIC  LIGHTS  and   POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  HV1.I.ETI5;S  AM)  PRICE. 


MOIM 


FOK . 

Water#Hydraulics. 

IN  THE  WORLD  LIKE  IT. 


HYDRAULIC  RAINBOW  CORE  PACKING. 

.     .     .     MANUFACTURED  EXCLUSIVELY  BY     .     .     . 

Peerless  Rubber  Mfg.   Company, 

16  Warren  Street,   NEW  YORK. 

16-24  Woodward  Ave.,  Detroit,  Mich.  .  aB2-210  So.  WaterSt.,  Ctilcago,  III. 


Qpllet  or  Jnnclion  Boxes. 

WARD  LEONARD  ELECTRIC  GO. 

BRONXV1LLE,    N.  Y. 


H.  P.  BflOUOHTOH.  E,  E. 

Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,    Security  Bldg.,  St.  Louis. 
IRON   ARMORED   CONDUIT  WORK  A  SPECIALTY. 


189  BELL! 

A  VERY  GOOD  BELL 

AT  A 

VERY  LOW 

PRICE. 

GUARANTEED. 


HUEBEL&  MANGER, 


286   GR4HAM  ST , 
BROOKLYN. 


Martin  J.  Insull, 

Manufacturers'  Agent, 
I0I2-I0I3  Monadnocl<  BIdg.,  Chicago. 
Handling.... 

C   .^  C    DYNAMOS  AND  MO- 
TORS, Sole  agent. 

Fort    Wayne     INCANDESCENT 
LAMPS. 

D.  &  W.  ENCLOSED  FUSES  and 

other  specialties.     Sole  agent. 
Gravity  Motor  Controllers,  Sole  agent. 
Bergmann  SWITCH  ES  and  supplies. 

Sole  agent  except  for  Cook  county. 


Force  Bain, 

Consulting  Engineer, 
Electricity.  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  BIdg.,  -    Chicago. 


AURORA.  ILIj., 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  lighting  and  power 
plants.  Motor  work  and  electrical  equipment 
for  shops  and  factories  a  specialty. 


CROFTON  STORAGE  BATTERY. 

I^^^/E1_    F-E.A.-rUIRES. 

Cheap,  Light,  Durable,  Efficient.   MotoGycie  Batterias  a  Specialty. 

CROFTON  STORAGE  BATTERY  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


- 

"And" 
A.  C.  Motors. 
Swiiches. 
Fang. 

Instrumente. 
Switchboards. 
TrauBlormers. 

^^^^^^^^^^^^^^^^^^^^I^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H    New  York,  203  Havemeyer  Bliigr-       ^H  Toronto,  Caa..  W.  A  .  Johiisoa     ^^B 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H    Boston.  620  Atlantic  Ave.                   ^^M                                                             ^^H 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H^^^^^^^^^^^^^H    Philadelphia.  1000  Betz  Bldg.            ^H       Centml  and  Western  States.  ^^1 
^^^^^^^^^■^^^^^^^^^^^^^^^^^^^^^^^^^^^^^■^■^^^^^^^^^^^H   Chicago,                                      BIdg.  ^H     entral                    Chicago,  Agt  ^^M 
^^^^^^^■^^r  H^     ^^^^^^^^^^^^H   San                                                          ^ ^^M 

D.  C-  Motors 
and  Generator>', 

-     ■  -                                                             :^-r  i_ouis 

Upon  receipt  of  this  COUPON  we  will  send  free  a  sample  stick   of 


Gale's  Commutator 
Compound 


50  Cents  Per  Stick.  $5.00  Per  Dozen. 

The  only  article  that  will  prevent  sparking.    ^Vill  keep  the  commutator  in  good  condition  and 

prevent  cutting.    Absolutely  will  not  gum  the  brushes. 

It  will  put  that  HIGH  GLOSS  on  THE  COMMUTATOR  you  have  so  long  sought  atter. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES.  OR 


Name  — 

Address. 

w     E. 


K.  Mclennan  &  go., 


Sole  Manufacturers. 
100  Wasliington  Street, 


CHICAGO. 


Fort  Wayne  Electric  Corporation, 

FORT  WAYNE,  IND. 


Apparatus  for 

^rc,  Olreo-t  Curren-t   and  Al-fcei 
Ins  Incandescen-t  ^igh-fcingE 
IF^ovi/'er  TremsMnission. 


■na-t- 
nd 


INDIA  8t  A^BER 


FOFT    >«.Rrw/^-nji 


EMPIRE  &  MIC 


\4^s\U/////5^, 


■MSULATED 

Cloths  and  Papers. 


COIVIPOUWD 

UNEQUdllECB'. 


IN  ANY  SHAPE  OR  PATTERN. 


EuaeneMiinsell.%Cal  Mica  Insulator  Co  J^^'jisui^ATbR 

^   2i8WaleiSt.  New  York  «i- Chicago,  117  lakeSt.  »- .- —.^ -..-^.. 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficiehoy 
at  Full  and  Partial  Gate. 

The  all.rntiuQ  ol  EUECCTRIC  COMf'ANlES  Is  called  to  tins  <'ELEBR ATEH  IVATEH 
WlIEir:ij  a-i  itnriicularly  adapted  to  their  use.  on  account  ol  its  rcniurkublr  steady  moiloil, 
bigh  Hpccd  uud  grout  cOiclcncy  uiid  lar:£e  cupacliy  lor  its  dlunK^Ier,  being  double 
the  itoiVLT  of  must  wheels  ol  tlie  same  diameter.  It  is  used  by  a  number  ol  llic  leading  electric  com- 
panies with  great  satisfaction.  In  the  ecotiomical  use  ol  water  it  is  without  an  equal,  prodi'cinf  tbt 
highest  per  cent  oi  uselul  cfft^ct  gaaranlced. 

SEND   FOR   CATALOGUE   AND   PARTICULARS. 

nts  a  sinele  lO-incli  Victor  Turbine  on  iioiiiuntai  shait  t* 
118  lee t  head.     Arranged  with  l^-ioch  Worrell  Friction  Coupling  at  one  end  to 


The  accinnpanyinc  engraving  reprc; 
i  H.  F.  under 


develop  3'i 
disconiKict  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  tb&Ha. 
and  wliere  the  situation  admits  of  their  use  we  recommcod  them. 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIC. 


The  Standard  Open  Circuit  Batteries 
of  tiie  World. 

SEND  FOE  CIEOULAE  AND  PEICE3. 

THE  LECIANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  runninK  between  Chicago, 
Milwaukee,  St.  Paul,  MiDneapolis,  Ashlan-l  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  a' y  of  these  north-  i 
western  points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Ynnr  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 

Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
Books?     loo  pages, 
mailed  free. 

ELECTRICIAN  PUBLISHING  CA 

Suite  510  Marquette  BIdg.,  CHICAGO. 


chine  are 

In  the 

machines 


Plan  of  the  Work,  Contents,  Etc. 

Tlie  New  Catechism  of  Electricity'  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    Tlie  plan  upon  which  ic  Is  arranged  is  unique. 

The  bookis,  lirst  of  all,  intended  to  he  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
tlirough  the  index  of  seventeen  double  columns  of  line 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  impor.ance  are  atonce  available. 

It  is  an  up-to  date  work,  which  has  cos  t  a  large  outlay 
of  capital  and  time,  and,  in  short,  itisdoubttui  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  areas  foMows;  Dedication 
to  Thomas  A.  Edisnn,  witli  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dvnamo;  Conductors  and  Non-Conduetors;  Sjin- 
bols,  abbreviations  and  delinitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  Tlie  Motor;  The  Care  and 
Management  of  the"  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Elf  ctrical  Measurements. 

The  Electric  Kailwav;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  JIanagement  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Elect  ricElevat'^r; 
Ac^'idents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  tiie  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  tlie  directions  are  given  in  the  sim- 
plest and  most  kindly  way  to  assist  rather  than  confuse 
_  the  learner.    Tliejaames  of  the  various  parts  of  the  ma- 

liso  given  with  pictorial  illustrations  of  the  same. 
Cateclii^in  no  less  than  2.5  full  page  illustrations  have  been  given  of  the  various  dj-namo 
made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 


PRICE  $2.00. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


MAST  ARM  4   ' 

^•^^"^AUTOMATIC,,-^     ; 

CUT-OUT^^-^ONo^ 
^^-^aTood  Poles 

°'J  EASY     OP'  OPERATION^; 

l\     zxMP  Tfi/MMeif  cAA/ r/r/M  nv/ce 
m     THf /tt/MSS/t  orijiMPS  m  rue 
^     SAMe  r/M£  rnji// ivrnt /inr  arWR 

MANUFACTURER  CINCINNATI,  0. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Jlilwaukee  S;  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relation  to  resources,  adapt -ibilitj-  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  tiie  command  of 
raw  material. markets  and  surroundings  will  ensure 
tlieir  permanent  success. 

Mines  of  coal.  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarrie".  clays  of  all  kinds, 
tanbark.  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

Tlie  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6.150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  1  he  eight 
States  traversed  hy  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan.Towa,  Jlissouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  whidi  is  the  primefactor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  tliriving  community  of  busi- 
ness men,  in  wliose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  indu<;tries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  jiosition  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquii  ies  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON. 

Industrial  Commissioner,  C  .  i\I.  &  St.  P.  R'y, 

450  Ohl  Colouy  J'.uiidiug  Chicago,  ill. 


With  or  With= 
out  Tips. 


HIGH  GRADE  INCANDESCENT  LAMPS, 

50,   I  10,  220  VOLTS  OF  ANY  C.  P.    MOUNTED  IN  STANDARD  BASES. 

We  offer  our  lamps  in  competition  with  any  others  on  the  market.  The  HIGHEST  DEVEL- 
OPMENT in  life,  maintenance  of  candle  power,  commercial  efficiency  and.  good  workmanship 
ARE  WHAT  WE  HAVE  TO  OFFER. 

We  make  no  claim  to  wonderful  inventions  revolutionizing  the  art,  or  to  the  employment 
of  all  the  lamp  experts  available. 

Series  Lamps  for  any  service  or  socket.  Responsible  representatives  wanted  in  large  cities. 

The  UNITED  ELECTRIC  IMPROVEMENT  CO., 

Allegheny  Ave.  and  Nineteenth  5t.,  PHILADELPHIA,  PA. 


WESTERN    ELECTRICIAN 


September  3,  1898 


VICTOR  Apparatus 


Gives  Universal  Satisfaction  and 
Does  Not  Infringe. 

The  Victor  Bridg:iiig  System  absolutely  Aoes  not  infriDge  the  Carty  Patent. 

Old  Hoes  can  be  adapted  to  it.    Send  for  fuM  information  and  prices  on  our  Bridging  Telephones. 

Victor  Solid  Back  Microphone. 

Over  10.000  in  use.  The  strength  of  tills  in- 
slrument  is  best  appreciated  over  iong  I  nes. 
For  clearness,  power  and  (|uality  of  tone  It  has 
no  equal.  Symmetrical  in  Appearance.  Per- 
fection In  Service.  Soldered  connections,  silk 
wound,  500  ohm  induction  coil,  highest  finish. 
Send  for  prices.  Lower  than  equal  quality. 
Satisfaction  guaranteed. 


Victor  Double  Pole 
Receivers. 

Horse  shoe  magnets. 

Built  on  correct  principles. 

Hard  rubber  cases. 

Highest  quality  Tungsten  steel. 

Adjustment  perfect. 

No  metal  parts. 

No  experiment. 

Absolutely  correct. 

Send  for  prices. 

Victor  Combination. 

Carbon  and  Fuse  Cu^outs.  Pro 
tect  your  Instruments  and  switch' 
boirds  from  lightning  and  high  ten- 
sion currents.  Sure  protection  from 
burnouts. 


Victor  Guarantee. 

We  guarantee  our  aj  paratus  to  be 
free  from  patent  infringement  and  will 
protect  our  customers  in  the  use  of 
the  same.  There  are  no  infringemetit 
suits  against  us,  as  we  build  our  ap- 
paratus under  our  own  patents  and 
reppect  the  rights  of  others. 

Our  Switchboard. 

The  "\'ictor  express  removable  jack 
and  drop,  self-contained  Switchboard 
is  now  ready  for  the  market  Send  for 
prices.  Built  Metallic  and  common 
return. 


Get  our  prices  on  cable  heads  and 
cross  connecting  boards. 


The  Victor  Telephone 
Mfg.  Co.  '^^■'^^^■«°"^'- 


I  Chicago,  III., U.S.A. 

Send  for  Full  Central  Station  and  Telephone  Descriptive  Matter  and  Prices. 


We  Lead  Again. 

Divided  Circuit  Toll  Line  Sys- 
tem absolutely  free  from  the  broad 
claims  of  the  Carty  patent  for 
Bridging  Telephones  system  re- 
cently upheld  as  valid  in  Pennsyl- 
vania. 

Far  better  than  bridging  or 
series. 

Don't  buy  a  lawsuit.  BuyS.-C. 
Apparatus. 


'^ifsmsM^'^p..' 


THE  TRLaEPHONE  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  Ainerican  Institute  of  ElectHcal  Engineers,  and  of  the  Institution  of  Electrical  Engineei's,  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Gables."    Joint  Author  of  *^ Electricity  in  Daily  Life." 

t^&  Pages,  138  lllcis-tra-tions,  Oloiih,  IHand'Boolc  Size,  IPrice  $I.OO. 

KXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r,s  it  exists  in  America.    The  lime  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  demaud 
^or  a  practicjil  book  on  telephone  working  and  management,  (ind  the  TELEPHONE  HAIs'l3-l-,00K  is  an  attrmpt  at  meeting  that  demaud.     With   the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  wno  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  nave  originated  in  this  country." 


No  pains  have  been  spnred  to  make  it  the  best  book  of  Its  kind.    Jt  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  It 
f  7®rything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by  the  enUre  electrical  fraternity. 


-CONTENTS. 


The  Invention  of  the  Telephone. 

Sound  Waves.    Articulate  Speecli. 

Electric  Telephony.    The  Bell  Telephone. 

The  Microphone. 

Current  Induction.  Electromagnetic  In- 
duction. 

The  Induction  Coil:  Its  Use  in  the  Tele- 
phone Transmitter. 

The  Complete  Telephone  Circuit 

Magnet  Telephones. 

The  Bell  Telephone  Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Receiv- 
ers. Mercadler's  Bi-Telephone. 

T'fee  Siemens,  Kotyra,  Neumaye?  aad 
Sbtt'she'  Rece!v6r(s 


CHAPTER  13.  Carbon  Transmitters. 

14.  The  Blake  Transmitter. 

15.  The  Long  Distance  Transmitter, 

16.  The  Solid-back  Transmitter. 

17.  The  Berliner  Transmitter. 

18.  The  Cuttriss  Transmitter. 

19.  Various  European  Transmitters. 

20.  The  Efficiency  of  Carbon  Transmitters. 

21.  Batteries  for  Telephone  Work, 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 

24.  The  Practical  Management  of  Batteries. 
25o  Magneto  Bell. 

26.  Automatic  Switches. 

^0  Telepnone  line  Construction^ 


CHAPTER  28.    Metallic  Circuit. 

29.  Underground  Wires< 

30.  Lightning  Arresters. 

31.  Inside  Wiring. 

32.  Installation  of  Telephone  Instruments. 

33.  Inspection  and  Maintenance. 

34.  The  Condenser;  Its  Use  in  Telephony. 

35.  Electromagnetic  Retardation. 

36.  Exchange  Working. 

37.  Small  Exchanges. 

38.  Party  Lines:  The  Bridging  Bell. 
~~     Long  Distance  Telephony. 

Duplex  Telephony. 

Simultaneous  Teleeraphy  and  Telephony 

Append  fx 


40. 
41. 


pobiiehert  and  ftor  sale  by  ELECTRICIAN  PUBLISHING  CO.,  6IO  Marquette  Building,  Chicago. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 
carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not      "pack"    under 

r 

'  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as   containing   features   that   place   it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


THIS    TR/VDI 


IVIA.RK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 


Among  otiier  of  the 
BEST    THINGS    manufactured   or  controlled 
by   us — and    tlie  fact  of   our    name    connected 
tlierewith  is   a   guarantee  of  their  excellence — 

are   the 
■Mow  ^-tartdard   ^ry   Ba'fc'fc^ri^s. 

iO^rre^S't^r    and     ^u-t-^ul:    S^Ari'fcch. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 


MADISON,  WIS. 


SeptCMiibcr  3,   i8(j8 
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Farr 
Telephones 

Are  so  simple  that  even 
children  can  use  them. 


It  will  pay  you 

To  get  our  newcatalogue 
and  hand-book  of  infor- 
mation. 


it  Contains 


Illuls  to  telephone  men;  how 
t'l  tiiil  a  ti'lcphone  lines;  dia- 
grams ami  directions  for  con- 
nectlnt;  tt'k'i>lmues;  linw  to 
overcome  teleplione  troubles; 
diagrams  for  connectinB  In- 
tercommuuicatlDg  systems; 
weight  and  resistance  of  line 
wires;  estimates  fnr  building 
^xchances;  Induction  of  va- 
rious wires;  about  telephone 
patents.  Other  valuable  point- 
ers. Illustrations  of  different 
methods  of  conuectinc  lines. 
( )ver  'J(H)  lllustraiions  of  every- 
ttiing  needed  in  teleplione 
work.  Thisvaluablecatalogue 
sent  free  on  request.  We 
malie  everything  you  need. 


jjP  i^  ^SES  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


''St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Kxchanges,  Private  Line 
and  Toll  Lin  3  Service.  Auto- 
matic Wareiliouse  Systems,  Ex- 
press Switchboards.  Allinstni- 
Northwest   Engineering  Company,  St,  Paul,   Minn. 


UP  TO  DATE. 

A  Generator  for  Telephone  Ex 
changes  that  is  operated  by  Bat- 
teries, or  any  source  of  electric 
current.      For  particulars   address 

THE  W.F.WARNER  CO., 

aiuNcii:.  IND. 


IIVII 


IMT     IMOTICI 


We  desire  to  call  the  attention  of  telephone  users  to  the  fact  that  the 
Western  Telephone  Construction  Company's  new  Western  Express  Bridging 
Bell  Telephone  is  the  only  high  efficiency,  non-infringing  Bridging  Telephone 
on  the  open  market. 

SOMETHING  NEWlT TELEPHONES. 

Western  "Express" 

LONGDISTANCETELEPHONE. 


NOTICE. 

Western 

Express  No.  i 

is  a  Series 
Telephone. 


Western 

Express  No.  2 

is  a  Bridging 
Telephone. 


Special  Features. 

Quadripolar  Ringer  Mag- 
nets; our  celebrated  Western 
No.  7  Adjustable  Arm  Trans- 
mitter; new  type  of  generator; 
the  most  efficient  armature 
and  shunt  ever  used;  wide  cut 
gears;  platinum  contact  hook 
switch;  special  long  distance 
type  induction  coil;  high 
grade  batteries;  new  style  ad- 
justable bi-polar  ri^ceiver.  de- 
void of  exposed  metal  parts; 
cabinet  work  of  finest  finish; 
can  be  chanj^ed  from  series 
to  bridged,  or  from  bridged 
to  series  type  in  a  few  min- 
utes. 


Send  for  Poster  "A* 
Cut  shows  Western  Express 

No.  2  Telephone.  *or  detailed  description. 


THE  H.  C.  D.  COMBINED  CARBON  #  FUSE  LIGHTNING  ARRESTER. 

The  most  efficient  arrester  on  the  market.  Will  perfectly  protect  your  telephones  and 
switchboards.  Built  upon  lines  practically  and  theoretically  correct.  A  trial  means 
its  adoption.     Use  this  arrester  and  save  money. 

250-2545.  Clinton  St., 
CHICAGO. 


Western  Telephone  Construction  Co., 


BUILT  ON  MR  AND  FOUNDED  ON  MERTT ! 

BOX'T  YOU  THINK  IT  WOIJIiD  PAY  YOr  TO  BITY  AJf  ABSOL,IJTEL,Y^ 
PERFECT  MAGNETO  BEL,!.  ?    IP  SO,  BUY  OURS  ! 

THE  WILLIAMS  ELECTRIC  CO.,  84$c  86  Seneca  St.,  Cleveland,  O. 


•TF^THISe  MAS  BEEN  MAKING 

flELEPHONES 

S?    20  YEARS,  NOT   CHEAP  BUT 

SERVICEABLE  AW  FULLY  CUARJNTEED. 
.  ■   CIRCUUVRS    FURNISHED.  • 

VIADUCT  Electric  C" 

BALTIMORE. MP,  U.S.A. 


NEW  KOKOIO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 139G. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exrhange 

ani  I  Long-DistaDce  Service. 

We  manufacture  Switch- 
boards, all  Btylea  of  Tele- 
phones and  everything  to 
equip  an  exchanpe. 

Send  lor  Illustrated  Cata- 
logue. 

KOKOMO  TELEPHONE  & 
ELECTRIC  MFG.  CO., 

Kokomo,  Ind.,  U.S.  A 


A  IMENA/  IIMVEIMTIOIM 

TO  PROTECT  T£I<EPHOIVE  BOXES  AND  SWITCHBOARDS  from  electric 
current  produced  by  HghtDlDg,  making  boxes  and  switchboard  absolutely  safe  In  case  of  lightning. 
For  furtlier  Information  address 


A.  B.  PICKETT, 


INVENTOR  AN 
MANUFACTURER 


R.  Opelousas,  La. 


H.  M.  Fisk  Mfg.  Co., 


\A/l-iea-ton,  III. 


Mamifacturers  of 


Telephones,  Switchboards  and 


Telephone  Supplies. 

E.xchanges    constructed   under  very  favorable   terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard— no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


THIS  PHONE $5.00. 

others  from  S3.00  to  S15.00. 
For  further  information,  write  to 
STONE    CITY    TELEPHONE 
MFC    &  CONST.  CO., 

JOLIET,  ILL. 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen's' 
and  Construction  Toois 
Cataloarue  Free...  S^-Send  for  one 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills. 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bulldlne,  CIiicag<^ 


WESTERN    ELECTRICIAN 


September  3,  1898 


gPELTON  WATER  WHEEL  GO. 

Giyes  exclusive  attention  to  tlie  flevelopment  and  utilizatioQ  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  antl  practice  of  hydraulic 
enKineeriDg  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Asgregatins  some  700,000  li.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  aftord  th^  most  reliable  and  eflicient  power  for  such  service,  and  are  runnlog 
tlie  majority  of  stations  of  cliis  character  in  tlie  United  States,  as  well  as  mostforelgn  countries. 

Highest  eftieleDcy  and  absolute  rf  gulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Libert)  St.,  New  York  City,  U.  S.  A.  or  121   IVIain  St..  San  Francisco,  Cai.,  U.  S.  A. 


DIXON  S  BELT  DRESSING 

AND   LEATHER   PRESERVATIVE. 

Is  guaranteed  to  prevent  aiipping  and  to  preserve  the  leather. 
It  "wiil  pay  you  to  send  for  circulars  and  testimonials. 

JOS,  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


Iron  Roofing. 


The  waste  of  products  by  the  elements  is  simply  tremendous.     Our 
product  tor  erecting  temporary  or  permanent  shelter  or  protection  is 

cheap  enough  to  enable  anyone  to  use 

it    in    preference    to    other    materials. 

Especially  adaptted  for  all   structures. 

Write  for  special  circular. 


The  Cincinnati  Corrugating  Go. 

Box    533,     PIQUA,  OHIO. 


REGTRADE MARKS    JHE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200  Washington  AVE.,PHiLADELPHiA. 
,)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

''^i^Amvf    ."     ,     ■'^—r  DELTA    METAL 

'     . V<\      <        CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  Soi-E  Makers. IN  THE  U.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  : 
Tk&  Largest  Power  ever  obtained  from  a  wheel  of  Ihe  saine  cliamclcr.    The  highest  speed 
ever  obtained  for  ihe  same  pmver.      The  highest  mean  efficiency  ei'er  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  ttie  greatest  pos- 
sible strength.     A  gate  unequaled  in  guicfaiess  and  caxe  of  opening  and  closing. 
Tests  shotv  over  SI  per  cent,  average  efficiency  ivith  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


i 
S 

i 

I 

i 


Superiority  Ui^der  h\\  Coi^ditioQS 

Has  won  the  favor  and  approbation  of  all 
riders  who  have  purchased 

Bevel-Gear 

Ghainless 
Bicycles,  $125. 

It  is  generally  admitted  by  them  that  the  Columbia  Bevel-Gear 
Chainless  is  over  a  mile  faster  in  the  hour  on  ordinary  roads 
than  chain  wheels,  and  that  it  has  10%  advantage  in  hill  climbing. 

Rides  Easily,  Smoothly  and  Silently. 

S75 

SO 

$40    AND    35 

POPE  MFG.  CO.,  Hartford,  Conn. 


COLUMBIA     CHAIN     WHEELS, 
HARTFORD    BICYCLES, 
VEDETTE    BICYCLES, 


i 
i 

1 

1 
1 

1 

i 
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ARMINGTON  £  SIMS  COMPANY. 


provide:  iMOi 


I. 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


rt-t^ci 


lepHonx- 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  hy  the 

American  Electrical  Engineering  Association. 

CONTEarTS:  Introductory.— Percpntage of  Tatents  SustainecJ.— Supreme  Court  Declsious. 
—Berliner  Case.— Induction  Coil.— Drawbaugli  Cases.- Hunninps  Transmitter.— Subscribers'Calls, 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.- Express  System.— Kaverot-Hess 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccnclusions.—Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of 
Emile  Berliner,  No.  463,569.  Patents  of  Bmile  Berliner  in  Parallel  Columns.  Patent  or 
O.  A.  Cheever.  No.  208.463.  Patent  of  H.  H.  Eldred,  No.  303.714.  Patent  of  Thos.  A. 
Watson,  No.  256,258.  Patent  of  L.  B.  Firman,  No.  283,334.  Patent  of  M.  G.  Kellogs, 
No.  247,199.  Patent'  of  C.  E.  Scribner,  No.  330,058.  Patent  of  C.  E.  Scribner,  No.  300.144. 
Trunking  Principle.  Patent  of  Shaw  &  Childs,  No.  319,856.  Mann  System.  Patent  of 
L.  E.  Firman,  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabln  &  Hampton.  No.  513.534.  Subscriber's  Automatic  Signal.  Rayerot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  258,886.    Apostolott  System, 

Handsomely  Bound  in  Cloth.  5ent  Prepaid  on  Receipt  of  Price,  $1.50, 

Electrician  Publishing  Co.,  510  llarqnette  Bldg.,  Chicago. 


THE  FIFTH  EDITION  JUST   OUT. 


(Edition  of  5,000  copies.) 


Enl^rgE^d. 


R^^ised. 


U  |3--to-ci^4:^- 


"Standard  Wiring"  for  Electric  Light  and  Power. 

By  H.  C.  CUSHING,  Jr..  Hember  A.  I.  R.  E. 

Electrical  Inspector  Eire  Underwriters'  Tariff  Association  of  New  York. 

ADOPTED  BY  THE  FIRE  UAIDERWRITER!^  OF  THE  FKITED  STATES. 

i        It  contains  every  tahle,  formula  and  rule  for  all  systems  of  outside  and  inside  wiring,  together 
with  tliirty  illustrations  of  the  newest  and  safest  methods  for  the  installation  of  Pole  Lines,  Dyna- 
mos, Motors,  Switchboards,  Transformers,  etc.,  etc.,  as  required  by  the  insurance  inspector. 
RUSSIAN  liEATHER  COVER,  POCH.ET  SIZE,   Sl.OO. 

Sent  postpaid  to  any  address  vpon  receipt  of  price  by 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


September  3,  1898 
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nP.nnnn..  (  ^^^^  ^^D  CHEMICAL  WORKS, 

DEARBORN  laboratories,  water  chemists, 

♦♦♦-♦♦♦♦♦♦^^  I  VEGETABLE  BOILER  COMPOUND. 

ALL  KINDS  OF  ANALYSIS.         OILS  A  SPECIALTY.         WATERS  FREE. 


Finest  and  Largest  Laboratories 
in  the  World.. 


29,  30,  31,  32  and  33  Rialto  Building,  CHICAGO. 


WM.  H.  EDGAR,  President. 


KEYSTONE  TELEPHONE  CO.,  Telephon"e7ai(i  Supplies, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


independent  Telephone  Companies 

Can  Secure  the  Benefits  ol 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 


Terminals  and  Protectors 

Sterling  Electric  Co., 


Main  Office: 
71-73  W.    ADAMS   ST., 

Chicago. 


Southern  Office: 
LACLEDE    BUILDING, 
St.  Louis,  no. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  flanu* 
facturers  of  Tele- 
phones and  Switch- 
boards In  the  United 

States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices, 

UUC  PilADAMTCC  Workmanslilp,  material  and  eflaciency 
IIl  UUAnAll  I  LC  of  our  apparatus  to  be  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  be  brought  against  OUR  patrons  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  Instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


MUNICIPAL  OWNERSHIP: 


liVith  legal  and  editorial  opinions,  tables  and  cost  of  lights   as  furnished  by  private   companies   and   mnnicipal   plants. 

BY    IVI.  J.   F-RANCiSCO. 
Fourth  edition,  revised.     lOO  pages.     PBICE  50c.    Full  of  valnabhe  information  for    everyone  interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 

Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    18mo,  150  pp.    Price  ?L00. 

This  hanabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Clnth  bound;   fullv  illustrated.    Price  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.    Price  $1.00. 

This  book  describes  the  construction  of  the  various 
firms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288  illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
In  view,  It  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth   edition.    16mo,    50   pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece.  P.  R.  S..  and  A.  J.  Stubbs.  508 
pages.    333  illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  Is  written 
is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES.    THEIR    CONSTRUCTION    AND     FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auilliary  Apparatus.  By  F.  G. 
AUsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
$4,50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
80  pnges.    23  illustrations.    Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention.  Construction,  Application,  Modifleation  and 
History.  By  Prescott.  New  edition,  revised  and  enlarged. 
795  pages.      516  Illustrations.    Price  $4.00. 

PHILIPP  REIS,  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  182  pages.  3 
plates   and   48  engravings.    Price  $3.00. 

ELECTRICAL  TRANSMISSION  OP  INTELLTGENCB 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J,  Hous- 
ton.   330  pages.    88  Illustrations.    Price  $LO0. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING    CO.,  510  MARQUETTE   BLDC.    CHICAGO. 
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NOW    IS   THE   TIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  I V  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  the  defects  of  the  principal  lightning  arresters  on  the 
market  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
circuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
flow  of  dynamo  current.  Construction  is  strong  and  durable, 
and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURINa  COMPANY 


|9| 

THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sale  of  the  S.  K.  C. 
System  in  Canada. 


IVI 


BRANCH 


KJ.  S.  A. 

,  Chicago,  1506  narquette  Building:. 

(  Boston,  Equitab  e  tSuilding. 

J  New  ^  ork,  Kooms  1006-1007  Empire  BIdg.,   Broadway  and   Rector  St. 


nCCIPCC  ■  \San  Francisco.  300  California  Street 
UrrlULO.  JAnderson.S.C. 

vSt.  Louis,  M3.,  Western  Electrical  Supply  Co. 


ELECTRICITY  AND  MAGNETISM. 

325  PACiES.  PRICE  S^.OO.  347  ILLUSTRATIONS.  A  series  Of  Thirty-four  Practical  Leasons  coTcring  the  Science  of  Electricity  from  Its  Fondamentnl 
Principles  to  Its  Every-day  Applications.  Ry  Prof.  I>.  C.  Jackson,  University  of  AVisconsin;  Prof. H.S.  Carhart,Univcrsityof  Michigan;  Prof, R.F.  Thomas, 
University  of  Ohio  ;Prof.  tVm.  A.  Anthony,  of  Neiv  York  ;  Prof.  Brow^n  Ayres,Tulane  University;  Prof.  A.  C.Perrinc,  Leland  Stanford  University,  Cal. ;  Prof. 
Cleo.  I>.  Shephardson,  University  of  Minnesota,  and  others.    A  Comprehensive  Treatise  ia  Simple  Language,  Free  from  Algebraic  Equations  and  Easily  Understood. 


CONTEIM-rS: 

CHAPTER  I:  The  Nature  and  Properties  of  Electricity: 
Origin  of  Electricity;  Two  Kinds;  Laws  of  Attraction  and 
Uepulsion;  Positive  and  Negative  Charge;  Terms,  Con- 
ductors, Insulators,  Electric  Conductivity;  Conveying  Elec- 
tricity; The  Electroscope;  Force  Exerted  Between  Charged 
Bodies;  Unit  of  Measurement  of  quantity  of  Electricity; 
Electrometer.— CHAPTER  II:  Machines  for  Generating 
Electricity  by  Friction  and  by  Electric  Induction;  Making 
Machine  to  Continuously  Generate  Electricity  by  Friction; 
The  Elect ropborus;  Induction  Generator;  Units  of  Elec- 
tric Current  and  Pressure;  Electricity  Conveyed  by  Unit 
Current  Each  Second;  Negatively  and  Positively  Charged 
Conductors;  Relation  of  Lightning  and  Sparks  of  Electrical 
Machine.— CHAPTER  III:  Electric  Batteries  or  Appliances 
for  Generating  Electricity  bv  Chemical  Action;  Action  of 
Batteries;  Electric  Pressure;  VoltaicElectrlcity;  Directionof 
Current  Flow;  Production  of  Continpous  Current;  Battery 
Cells  In  Series;  Production  of  Pressure  by  Cells;  Polariza- 
tion and  Its  Avoidance;  Leclanche  Cell;  Open  Circuit  Cells, 
—CHAPTER  IV:  Electric  Batteries  or  Appliances  for  Gen- 
erating Electricity  by  Chemical  Action  (Concluded);  Closed 
Circuit  Cells;  Local  Action;  Law  of  Electro-chemical  Ac- 
tion; Electro-chemical  Equivalent;  Primary  Batteries  Com- 
pared with  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  Difference  Between  a  Primary  and  Storage  Bat- 
terv;  How  Storage  Batteries  are  Made;  Parallel  Connection 
of  Plates  in  Storage  Batteries.— CHAPTER  V:  The  Nature 
and  Properties  of  Magnetism,  Magnetic  Fields;  Permanent 
ftlagnetism;  Magnetic  Attraction  and  Repulsion;  Poles  of 
Magnet;  Magnitude  of  Force  Between  Two  Magnets;  Aging 
Magnets;  Earth's  Action  on  Magnetic  Needle;  Magnetic 
Field;  Action  of  Lines  of  Force.— CHAPTER  VI:  The  Mag- 
netic Effects  of  Electric  Currents  and  Magnetic  Circuits; 
Effect  of  Electric  Current  on  Magnetic  Needle;  Relation 
Between  Direction  of  Lines  of  Force  and  Direction  of 
Current  Flow;  Determination  of  Current  Direction  by 
Compass;  Ampere  Turns;  Solenoids;  Ampere's  Theory; 
Solenoids  with  Steel  or  Iron  Cores;  Residual  Magnetism; 
Electro-Magnets ;  Magnetic  Permeability ;  Magnetic  Re- 
luctance; Magneto  Motive  Force  or  Magnetic  Pressure.— 
CHAPTER  VII:  Ohm's  Law  of  the  Flow  of  Electricity; 
Pressure;  Resistance;  Current;  Volt;  Ohm;  Ampere;  Mer- 
cury tResistance;  Conductivity  of  Copper  Compared  with 
Other  Metals;  Resistance  of  Circuits  Made  Up  of  the  Same 
Parts  in  Parallel;  Joint  Resistances;  Fall  of  Voltage  Over 
Resistance:  Effect  of  Temperature  on  Resistance;  Copper 
Temperature  CoefBcient.— CHAPTER  VIII:  Heating  Ef- 
fects of  Electric  Currents;  Miscellaneous  Effects  of  Elec- 
tric Currents;  Foot-pound;  Joule;  Horse-power;  Watt;  Kilo- 
watt; Watts  per  Horse-power;  Heating  Effects  on  Bear- 
ings of  Machinerv;  Effect  of  Electricity  on  Nerves  of  Ani- 
mals; Muscular  Effect  of  Strong  Currents.— CHAPTER  IX: 
Galvanometers  and  Voltameters;Differetices  in  Construction 
for  Large  and  Small  Currents;  Presence  and  Direction  of 
Currents  Shown  by  Galvanometer;  Strength  of  Current  In- 
dicated; Tangent  Galvanometer;  Reflecting  Galvanometer; 
Needle  Suspension;  d'Arsonval  Galvanometer;  Terms 
"Dead-Rent,"  "Calibrate;"  Voltameter;  Electrolyte,  Elec- 
trolysis; Electrode;  Forms  of  Voltameters.— CHAPTER  X: 
Measurement  of  Electrical  Resistance;  Resistance  Meas- 
ured by  Substitution;  Resistance  Boxes;  Use  of  German 
Silver:  Coils:  Wbeatstone  Bridge;  Measuring  Resistances 
with  Bridge:  Measuring  Very  High  Resistances;  Practical 
Examples.— CHAPTER  XI:  Every-day  Measurements  of 
Electric  Currents  and  Pressure;  Three  Effects  by  Which 
Currents    are    Directly    Measured;    Amperemeters;    Milll- 


ampere;  Microampere;  Three  Classes  of  Magnetic  Ampere- 
meters; Weston  Amperemeter;  Electro  Dynamometers; 
Hot  Wire  Instruments;  Scales  of  Amperemeters;  Alter- 
nating Current  Measuring  Instruments;  Measuring  Very 
Large  Currents;  Measuring  Electric  Pressures;  Voltmeters; 
Gardew  Voltmeter;  Electrometers;  Electrostatic  Volt- 
meters; Standard  Cells;  Measuring  Currents  by  Voltmeter 
and  a  Standard  Resistance.— CHAPTER  XII:  Every- 
day Measurements  of  Electric  Power,  Condensers  and 
The  Measurement  of  their  Capacity;  Wattmeters;  Electro- 
dynamometer  Used  as  Wattmeter;  Recording  Wattmeters; 
Coulomb  Meters;  Watt  Hour;  Ampere  Hour;  Capacity; 
Farad;  Microfarad;  Condenser;  Capacity  of  Condenser; 
Charging  Condenser;  Specific  Inductive  Capacity;  Selec- 
tion of  Insulation  for  Telephone  Cables;  Capacity  of 
Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacity  Measurements:  Leyden 
Jar.— CHAPTER  XIII:  Electrolytic  Deposition  of  Metals; 
Electroplating;  Metals  Commonly  used  in  Plating;  Salt 
of  a  Metal;  Nitrate  of  Silver;  Cyanide  of  Silver  and  of  Po- 
tassium; Solution  for  Silver  plating;  Vats;  Quality  of  Elec- 
trolytic Deposit;  Effect  of  Too  Great  or  Small  Currents; 
Cleaning  Articles  to  be  Plated;  Gilding'  Inside  of  Silver 
Articles;  Base  Metals  on  Which  Nickel  is  Usually  Plated; 
Solution  for  Nickel  Plating;  Electro  typing;  Electrotype 
Molds;  Electrotype  Finishing;  Electro! vtic  'Refining  of 
Copper;  Solution  Used.— CHAPTER  XIV:  The  Electric 
Telegraph ;  Elements  of  Electric  Telegraph ;  Telegraph 
Circuits;  Telegraphic  Signals;  Sending  and  Receiving; 
Telegraph  Lines;  Sounder;  Relays;  Local  Circuits;  Multi- 
ple Telegraphy ;  Duplex  Telegraphy ;  Diplex  Telegraphy ; 
Quadruplex  Telegraphy.- CHAPTER  XV:  Multiple  Tele- 
graphy; Differential  Relay;  Polarized  Relay;  Pole  Changer; 
Principles  ■  of  Operation  of  Diples,  Quadruplex,  Bridge 
Duplex;  Artificial  Line;  Autographic  Telegraphy. — CHAP- 
TER XVI:  The  Telephone;  Bell  Telephone:  Microphone; 
Blake  Transmitter;  Exchanges:Switchboard;  Long-Distance 
Transmitter.— CHAPTER  XVII:  The  Construction  of 
Telegraph  and  Telephone  Lines  and  Instruments;  Poles; 
Cross-Arms;  Pins;  Joints;  Insulators:  Insulation;  Ground 
Plates;  Underground  Cables;  Conduits;  Fuses;  Multiple 
Switchboards.— CHAPTER  XVIII:  Testing  Lines  for  In- 
sulation and  Conductivity  and  the  Location  of  Leaks  and 
Breaks;  liine  Troubles;  Grounds;  Crosses;  Locating 
Trouble;  Earth  Currents;  Line  Conductivity  and  Insula- 
tion; Testing.- CHAPTER  XIX:  Principles  of  Continu- 
ous Current  Dynamos  and  Motors;  Electric  Conductor 
in  Magnetic  Field;  Field  Strength;  Induced  Electric  Pres- 
sure; Direction  of  Current  Moving  Conductors;  Alternat- 
inff  Current;  Dynamos;  Magnetos;  Commutator. — CHAP- 
TER XX:  Principles  of  Continuous  Current  Dynamos 
and  Motors ;  their  Construction,  Care  and  Attendance ; 
Gramme  Armature;  Siemens  Armature:  Armature  Cur- 
rent; liarainating  Cores;  Foucault  or  Eddy  Currents;  E[ys- 
tere.^iis;  Fundamental  Principles  of  Dynamos  and  Motors; 
Points  of  Good  Dynamo;  Counter  Electric  Pressure;  Types 
of  Field  Windings;  Series,  Shunt  and  Compound  Wound 
Machines:  Multipolar  Machines;  Regulation,  Care  and 
Maintenance.— CHAPTER  XXI:  Arc  Lighting  and  Arc 
Light  Machinery:  The  Arc;  Arc  Lamps;  Principles  of 
Operation:  Connections;  Arc  Dynamos;  Current  and  Pres- 
sure Required;  Making  of  Arc  Carbons;  Regulators;  Arc 
Light  Switchboards.— CHAPTER  XXII:  Incandescent 
Lightintr  and  Power  Transmission,  Two,  Three  and  Five 
Wire  Systems  of  Distribution  for  Electric  Lights  and 
Motors:  Incandescent  Lamp:  Filaments:  Vaccuum;  Ma- 
terial for  and  Making  of  Filaments:  Advantages  of  In- 
candescent   Lamps ;    \Incandes<:ent    and    Motor    Circuits ; 


Constant  Pressure;  Loss  of  Voltage;  Circular  Mils;  Prac- 
tical Examples;  Weight  of  Copper  Required  for  Trans- 
mission of  Power  at  Different  Pressures;  Three-Wire 
System;  Motor  Starting  Resistances.— CHAPTER  XXIII: 
Construction  of  Electric  Light  and  Power  Circuits,  and 
Their  Testing;  Overhead  Electric  Light  Wires;  Weather- 
proof Wire;  Arc  Circuit  Wires;  "Drawing  In"  and 
"Built  In"  Underground  System;  Underground  Electric 
Light  Cables;  Edison  Tubing;  Feeders;  Mains;  Inside 
Wiring;  Cleat  Work;  Moulding  Work;  Concealed  Work; 
Dangers  from  Fires;  Distribution  System;.— CHAPTER 
XXIV:  Testing  Electric  Light  Circuits  and  the  Dis- 
tribution and  Measurement  of  Light;  Faults;  Soldered 
Joints;  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Grounds 
on  Arc  Circuits:  Ground  Detector;  General  Testing; 
Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Opal  Globes.— CHAPTER  XXV: »  Elec- 
tro-Magnetic Induction;  Effect  of  Gutting  Lines  of  Force 
by  an  Electric  Conductor;  Induced  Currents;  Induction 
Coils;  Cores  of  Induction  Coils;  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and 
Repulsion  of  Parallel  Wires  Carrying  Currents.— CHAP- 
TER XXVI:  Alternating  Currents:  Alternator;  Electro- 
lytic Effect  of  Pulsating  Current;  Heating  Effect  of  Al- 
ternating Current;  Effective  Value;  Alternating  Current; 
Measurements;  Frequency;  Period;  Apparent  Resistance. 
—CHAPTER  XXVII:  Alternating  Currents  and  Alter- 
nating Current  Machinery  (Concluded);  Power  Used  in  Al- 
ternating Circuits;  Alternating  Currents  for  Lighting;  Mak- 
ing Transformers;  Testing  Transformers;  Building  Alterna- 
tors; Number  of  Alternations;  The  Exciter;  Running  Al- 
ternators in  Parallel;  Synchronous  Motors;  Two-Phase 
and  Three-Phase  Systems;  Induction  Motors;  Squirrel- 
Cage  Armature;  Mesh  Connection;  Star  Connection;.— 
CHAPTER  XXVIII:  Miscellaneous  Applications  of 
Electric  Motors;  Uses  of  Electric  Motors;  Motors  in  Ma- 
chine Shops;  Waste  of  Power  in  Factories;  Advantages 
of  Removing  Shafts  and  Belts;  Estimating  Electrical 
Power  Required;  Electric  Elevators;  Electric  Launches. — 
CHAPTER  XXIX:  Electric  Railways;  Richmond  Elec- 
tric Railroad:  Trolley  Wire;  Trolley;  Track;  Use  of  Two 
Motors;  Rail  Bonds;  Heavv  Electric  Locomotives. — CHAP- 
TER XXX:  Methods  of  Handling  and  Controlling  Rail- 
way Motors  and  Generators;  Output  Records;  Record- 
ing Voltmeters;  Load  of  Electric  Railway  Plant;  Appli- 
cation of  Storage  Batteries  to  Smooth  Road  Curve;  Meth- 
ods of  Controlling  Street  Car  Motors;  Station  Instru- 
ments; Equalizer.— CHAPTER  XXXI:  Model  Electric 
Plant;  First  Central  Station;  Changes  in  General  Me- 
chanical Construction  of  Dynamos;  Instruments;  Multi- 
ple Arcing  Galvanometers;  Use  of  Double  and  Single 
Pole  Switches:  Operating  Dynamos  Jn  Parallel;  Feeder 
Connections  in  Continuous  and  Alternating  Stations; 
Throwing  Dynamo  into  Circuit;  Cutting  Dynamo  Out.— 
CHAPTER  XXXII:  Underwriter's  Rules,  Etc.;  Necea 
sity  of  Rules;  Special  Points  in  Wiring;  Insulation  ot 
Sockets,  Fuses,  Fixtures:  Annunciator  Wire;  Office  Wire; 
Leaky  Wires.— CHAPTER  XXXIII:  Electric  Welding, 
Forging.  Etc.;  Electricity  Applied  to  the  Kitchen;  Elec- 
trical Methods  Applied  to  Metal  Working;  Thomson 
Apparatus  for  Heating  Metals;  Welding  by  Thomson 
Method;  Bernardos  Process  of  Working  Metals;  Bringing 
Piece  of  Metal  to  High  Temperature  by  Dipping  in  Pail 
of  Water;  Electric  Current  for  Warming  and  Cooking: 
Electric  Heating  and  Stoves  Compared.— CHAPTER 
XXXIV:  Electro-Therapeutics;  Galvanic  Curren*-;  Fara- 
dic  Current:  Static  Electricity;  Electric  Osmosis;  Electro- 
Cautery;  Medical  Electric  Lights. 


PRICE  S2.00.    Sent  postage  prepaid  to  anv  address  in  the  world  on  receipt  of  price.    The  Ideal  Work  for  Electricians,  Central  Station  Men,  Engineers,  Dvnamo  Tenders,  Linemen,  Students,  Etc. 

ELECTRICIAN   PUBLISHINC   CO.,  510   MARQUETTE    BLDC,  CHICAGO. 
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WESTERN    ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St.,  Chicago,  ill. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in    the   study    of 
electricity.     Subscribe  now. 
S3  00'  per  year,  in  advance. 

Electrician  Publishing  Co., 

«iuite  510  Marquette  BIdg.,      -     CHICAGO 


THE  LINK-BELT  MACHINERY  CO.. 


Engineers,       Founders,        Machinists, 
CHICAGO.  V.  S.  A. 
Modern  Power  Transmission  Mactiinery. 
Rope  Drives,  Heavy  Pulleys,  Gears  and  Fly  Wheels, 
Approved  Friction  Clutches,  Etc., 

Modern    Methods    of    Itandling    Coal    in    Power   Plants   and    Large  Electric 
Stations. 

Designs  and  Estimates  Submitted  Promptly. 
LINK-BELT  ENGINEERING  CO.,  ■  ■  ■         PHILADELPHIA  AND  NEW  YORK. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NE^y  STEEL 
PASSENGER 
STEAMERS 


COMFORT. 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Purnishin£,  Decoration  and  Efficient  Service. 

To  Detroit,  piaGRmac,  Georgia!]  Bag,  PetosReg,  GUioago 

No  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest 


Four  Trips  per  Week  Between 

Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  Meals  and  Berths. 
Approximate  Cost  from  Cleveland,  $17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 


Day  and  NrcHT  SERVtCE  Between 

DETROIT  AND  CLEVELAND 

Fare.  $1,50  ^^^^  Direction. 
Berths,  75c.,  Si.     Stateroom,  $1.75. 

Connections  are  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
aud  Southwest,   and  at  Detroit  for  all 
points  North  and  Northwest. 
Sunday  Trips  June,  July,  Aug., Sept.  Oct. Only 


EVERY  DAY  AND  NIGHT  BETWEEN 

CLEVELAND.  PUT=IN»BAY  and  TOLEDO. 


Send  2C.  for  Illustrated  Pamphlet.    Address 

A.  A<  SCHANTZ,  o.  P.  A..  DETROIT^  MIOH. 


DeiroiiQndGMQiidNayioaiionGoiiipani 


New  Dpamo  Tenders'  Hand-Book. 

By  F\  B.  BADT. 

^m  Pages,  UO  Illustrations.    Flexible  Cloth  Bli:ding.    Size  of  Type  Pagsr 
5  1-2x3  Inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
o5(l  one,  with  all  the  intormacion,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tendens' 
Hand -Rook  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  COcj 

510  Marquette  Building,  CHICAQO. 


/# 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

It  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  -ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper  cover, 
SI. 00.    Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marquette  BIdg.,  Chicago. 


^ 


Manufacturers, 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company,  En^.eers 


j..H-i^^H•^!-H^^^^^^^^I^^I■^!"l■■I■■^■l■■^^!■■l■^^■!^  "J 

Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.  It 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 


I 


SHOPS  AX  PITTSBURe  AND  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.    Boston,  53  State  St.    Chicago,  171  La 
Salle  St.    Detroit,  Union  Trust  BIdg.    Phlladelpbta,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  BIdg. 
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Since  Man  Has  Kept  a  Record  of  Events 

No  other  manufacturing  establishment  has  been 

so  heavily  indorsed  by  engineers 

and  capitalists  as  the 


Wes= 


ting= 


house 


Electric 

&  Mfg.  Co. 

Pittsburg,  Pa. 


Electricity  is  King, 
the  Falls  of  Niagara  is  His  Throne. 


•  The  builders  of  the 

Niagara  &  St*  Lawrence  Generators 

Aggregating  1 15,000  H.  P. 

Have  just  been  awarded 

the  entire  contract  for  transmitting  the  power  of  the  Snoqualmie  Falls  to  Seattle  and  Tacoma, 
Wash.     Distance  of  45  miles.     Involving  10,000  H.  P.  Westinghouse  apparatus. 

Facts  fully  set  forth  in  August  20th  issue 
of  the  Western  Electrician. 

Xew  York.  Atlanta.  Austin,  Boston,  Buffalo,  Chicago.  Cincinnati,  Philadelphia.  St.  Louis,  San  Francisco,  Syracuse,  Tacoma.    Denver.  Mountain  Electric  Co. 
_  ^^  For  Canada.  Abeam  &  Soper,  Ottawa.    For  Mexico,  G.  .fc  O.  Braniff  &  Co.,  Citj-of  Mexico.    Westinghouse  Electric  Co  ,  Ltd.,  33  Victoria  St.,  London.  
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UNARRESTED 


LIGHTNING, 

If  it  reach  your 

Railway  Apparatus, 


Produces  this  Result. 


THE 


M  D 


LIGHTNING  ARRESTER 


IS  AN 


Effective  Insurance. 

Always  ready;  never  fails  to  protect;  requires  no 

attention. 


POWER  STATION  DAMAGED. 


Lightning  Burned  Out  a  Generator. 


Lightning    played    havoc    in    the 

power  plant  of  the Electric 

Railway  Company,  at ,  dur- 
ing the  thunderstorm  Thursday  even- 
ing, damaging  a  generator  to  the 
extent  of  $400  or  $500.  The  lightning 
came  over  the  wire  twice,  but  was 
grounded  by  the  lightning  arrester 
without  damage.  The  third  time  the 
lightning  passed  through  to  the 
generator,  burning  out  several 
coils  and  setting  the  machine  on 
fire.  But  for  the  prompt  action  of 
the  men  in  charge  of  the  machin- 
ery, great  damage  might  have 
resulted. 

The  stopping  of  the  disabled  ma- 
chinery not  only  brought  the  whole 
electric  road  to  a  standstill,  but  ex- 
tinguished every  light  in  the  power 
house. 

Extract  from  Dally  Paper. 


MAGNETIC 
BLOW-OUT 


General  Electric  Company, 


^4kl.KS    ^F-F-ICeS: 


Boston,    Mass. 
New  York,  N.  Y. 
Syracuse,  N.  Y. 
Buffalo,  N.  Y. 
Philadelphia,  Pa. 


Baltimore,  Md. 
Pittsburg,  Pa. 
Atlanta,  Ga. 
New  Orleans,  La. 
Cincinnati,  Ohio. 


Columbus,  Ohio. 
Nashville,  Tenn. 
Chicago,  111. 
Detroit,  Mich. 
St.  Louis,  Mo. 


Dallas,  Texas. 
Helena,  Mont. 
Minneapolis,  Minn. 
Denver,  Colo. 
San  Francisco,  Cal. 
Portland,  Ore. 


For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Canada. 

For  all  business  outside  the  United  States  and  Canada:    Foreign  Department,  Schenectady,  N.  Y. , 

and  44  Broad  Street.  N.   Y. 


go 


At 

!7tb 

Asnul 

CoiTiitios 

an. 

Headquar- 
ters, 

Brunswick 
Hotel. 

Exhibit. 

Mechanics' 

Hail, 

Boston, 

Mass. 
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I  Iron  Roof  I 

For  Sale.  I 

Width  of  building.  156  feet  out  to  out,  J 

divided  Into  a  center  span  ec  feet  with  a  % 

wing  00  each  side  43 feet  6  Inches;  total  ^ 

length  of  the  building  350  feet.    This  f 

building  Is  designed  with  brick  sides  and  4> 

gable  walls,  with  iron  roof  trusses  and  ^ 

Iron  supporting  columns;  originally  built  •$> 

for  sn'  iron  fo'indry,  but  owing  to  the  ^ 

failure  of  ihe  purchaser  is  now  offered  ^ 

for  sale  at  a  bargain.     Is  admirably  ^ 

adapted  for  a  foundry  for  light  or  heaT>'  <?> 

castings,  machine  shop,  car  barn,  or  for  ^ 

any  other  general  manufacturing  pur-  <s> 

poses.    We  guarantee  the  Iron  worlc  as  ^ 

good  as  new,  building  never  having  been  ^ 

used.   Apply  to  ^ 


.  The  Berlin  Iron  Bridge  Co.,  I 

I  EAST  BERLIN,  CONN.      -  I 


vSHULTZ  PATENT-*^ 
WOVEN  LEATHER  LINK  BELTINGv 


GENUINE  RAWHIDE 
;    LACE  LEATHER. 
,  .SHULTZ'S  PATENT 
'  :' PULLEY  COVER. 
^'/rBELT   DRESSING 

ANO 

'-'BELT  CEMENT. 


Dynamo  "       "-^fetlorfiVcuiars- 

(^ELTINGr.  St.  I>oui8.  JIo.,  I .  s.  A.  " 

r.KA.NX'UES:  J04  Summer  St..  Boston;  113  Liberty  St.,  Sew  York;  12yN..3a  St..  riiiludel 


DELAWARE  HARD  FIBRE  CO., 

WILMINGTON,  DEL. 

SEin>  FOB  CATAXOGUE  AA'B  SAJIPliES. 

Rods,  Tubes   and    Special    Shapes. 


ty/tt  oo/HOM  mo  re  r/iv  nmes 

ASMUftt    wa/fH  ilAHY  OTHd 

r/f/iT-/Fifi//iiouALeo  r^R/XATJUfMUi 


5END  FOR  300  PAGE  ILLU5.CATAL0GUE 


C.  H.  SCHIRMER. 


W.  A.  MAQEE. 


3     DYIMA.IVIO     XA/ORKS, 

Also  contractors  for  complett  electric  lighting  plants  and  teleplione  systems.  Estimates  furnished  promptly. 


I 


»CTORr. 


II 


NEW  STANDARD  "BATTERIES 

Are  not  made  for  catchpenny  trade:  The  brightest  men  in  the 
telephone  and  medical  professions  recognize  the  quality  of  them; 
the  price  is  as  low  as  square  business  will  permit. 

Will  give  anyone  a  race  on  prices;  there's  no  battery  on  the 
market  to  give  it  a  race  on  quality.  6  No.  i,  20c..  6  No.  2, 
22c.,  6  No.  3,  25c.;  6  Special  Navy  Cell,  50c.  each.  Total,  $7.02. 

Just  to  prove  to  you  that  they  merit  the  confidence  of  users, 
will  ship  above,  securely  packed,  by  freight  or  express,  for 
S4.00,  cash  with  order.  You  can  have  your  money  back,  less 
freight  charges,  if  not  entirely  pleased.  Send  stamp  for  our 
new  book  on  batteries. 


MANUFACTURER, 

259  Greenwich  St.,  New  York. 

STANDARD  TELEPHONE  &  ELECTRIC  CO.,  Hadison, 
Wis.,  agents  for  Northwestern  States. 


AMERICAN"  S;r 

ARE  THE  BEST.    Send  for  desctlptlie  Circular. 
■  Absolutely  Non-Infringing.       , 


AMERICAN  BATTERY  CO., 

EST'D  1.59.         174  S.  Clinton  St.,  Chicago,  III, 


VULCANIZED  FIBRE. 

Higliest  grades  for  electrical  insulatioa  and  mechanical  porposes,  in  sfieetSy 
tubesj  rods  and  special  siiapes.    Catalogues  ajid  samples  on  application* 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Del. 

WALKER  COMPANY, 

CLEVELAND,  OHIO. 
The  Sun  Never  Sets  on  Walker  Apparatus. 


i[i!nMinAi?TRi(¥ 

praswiiKiNS. 

JZnd,  St.  llPhlla, 

GENERAli 
5UPPlilE5 

1  GOODS  Li^iEi 

Inc.  18»S. 


^  Black  Diamond  File  Works,  t 

VX    OTTB  600DS  ABB  OST  SAXB  IN  E-VEBlf  JJBAVISti  HABD-WAJBB    i^b 
^  STOBE  IN  THB  rrNTTED  STATIC  AND  CAJTADA.  kX 

IG.&H.BARNETT  COMPANY,  $ 

4^  PHILADELPHIA,  PA.  ^ 


Special 
Prize 

Gold  Mtdtl 
at  AllanU, 
189S. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


[NSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  following  Letters  Patent 
iflfiued  by  the  United  States,  which 
liToadly  coTer  the  construction  and  basic 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546, a6a 
No.  565.053 
No. 565. '78 
No.  565.188 
No.  565,217 
No.  565,410 
No.  594.034 
No.  594.247 
No.  594,281 


^^M 


^m 


SVi.>NNV<^^NOg,5?SV:™»KW.v«^vvxvv 


OPPER  CONOUCTOn 
TINNED, 


r//£  MONTflUK  MULT/PH/fSE  C/iBLE 


INSULATION   BETWEEN  CONDUCTORS.. 


COPPER  CONDUCTOB, 


OPPER  CONDUCTOR, 
PARTLY  TINNED, 


ADOPTED  BY  THB  QA/nEWBLL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}  MOiVTAUK  MULTIPHASE  CABLE  CO.. 


100 


(  F9  ^  ^K  O  >A/^.4V'V  . 


TELEPHONE.    403      CORTLANDT. 


tst^.y/kf    YORIC. 


$3  per  Annum. 

Vol.  XXIII. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

*""h.V.  mxloNr-    Simplex  Electrical  Company, 

1137  Monadnccli  Block,  CHICAGO.  75.31  Cornhill,  BOSTON,  MASS. 

AI-F-RED  F".  IVIOORE, 

MANUFACTURER  OF 

INSULATED  E  LE  CTRI  C  W  I  R  E, 

leOO  AND  202  WORTH  TaiBDMTBERT,  FHIIiADELPHlA,  PA. 


.t-ON'^ 


1889— Paris  Exposition, 
Medal  for  Bnbber  Insulation. 

1893-'World'8  Fair, 
Medal  for  Bnbber  Insalation. 


THI!  STAHTDABD  FOB 

BrBBBB  OrSVIiATIOM. 

Sole  Manufaoturere  of 

''"""'Wires. 


Okonite  Wires,  Oltonite  Tape,  Manson  Tape,  Gandee  prooi 
THE  OKONITE  CO.,  Ltd 


WllUtd  L.  Candee,  luanaoers 
M.  DuranlChcever,  f  ""'""fl""- 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Oen'l  Supt 
W.  H.Hodglns.Sec). 


JOHN  D.  OWMMINS,  JE.,  West. 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

57  East  59th  Street, 
NEW  YORK. 


SSI,  Atlantic  Alcatraz  Asphalt  Co., 


THE  "AMERICAN"  FUEL 


IMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOMELL, SCHMIDT  ^  CO.,  Ltd. 


MANUFACTURERS, 

Cable  Address,  YORIC,     P»iX., 

Broomell,  York.  ■  .     .^^      .«, 

A  B  C  Code,  4th  Edition.  *-»-  S-  ^- 

SPEriAL  >OTlCE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  ua.  We  are  always  pl:)d  to  send  expert  enslnpers  tn  look  over  the  ground  and 
aubmlC  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 

Charles  Munson  Belting  Co., 

DYNAMO  BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,     CHICAGO. 

j/yE^TJJM  LiBctriGai  iDgtromBnt  Co. 

"  114120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


These  iDBtrnmeTits  are 
b&aed  upon  the  same  eea- 
•ral  prlaclple  and  are  jost 
oaaocarattj  aa  oar  regular 
Standnrd  Portnb'le  XJlreot 
Oarreot  Voltmetera  and 
Ammeters,  bnt  are  manh 
larger,  and  tbe  working 
part"  are  Inclosed  In  a 
neatly  designed  daat-p'-oot 
caaMron  case  which  (•ffeot- 
iTely  Hhlelds  the  lastrn- 
m»uts  from  dlstorblns  lo- 
flaeoowB  nf  ezteruBl  msg- 
oetio  aelda. 


Weston  Standard  Illuminated 

Dial  Station  Voltmeter, 

Style  B. 


Portable  Direct  Heading 
Voltmeters  and  MUUvolt- 
metern  Ammt^tfrsand  IViil- 
amnpters.  Wattmeters 
and  Voltmeters,  for  Alter- 
nating: au<i  Direct  Carreni 
Ulrcoits. 

Onr  portable  Instraments 
are  recognized  as  standards 
throufcfhout  the  ciTilized 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
mett>ra  and  Ammecera  are 
Btill  better. 

They  are  the  moat  relia- 
ble, abRolQto  etandarde  for 
Laboratory  use. 


migme: 

PARIS  1867. 


CHICAGO  1693.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 

San  Francisco.  CbI. 


WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Weilern  Oin»,  Marquriir  Pidg..  Chicago.  III. 
M. OUPEROW. 
Washington.  11.  C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans.  La. 


Steel  Dynamos  and  Molors,  8, 

16,  20,  85,  50,  100,  200,  300  and 

Cuo-llKlit  macllnes. ;',,  i,  2,  8, 
6,  10,  15.  so  and  60  n.  p.  mo- 
tors, atete  what  you  want 
and  Ret  our  prices  before  or- 
— ^~  derlLi^ 

THE  H08ART  ELECTRIC  MFG.  CO..  .  Tror,  Ohio. 


PLATINUM 
For  all  Purposes. 
Scrap  and  Native  riatinum  Purchased. 
BAKKR««  CO.,408-11 1  ^>w.T<'rAey 
RaUroadAve..  KewarU,  K.  «>. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  Iod| 
experience  and  careful  investigation  enables  at 
to  be  of  service  to  wiae*awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


Queen  &  Co., 

1012  Chestnut  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  QoiU. 


The 


hpasliros. 

T.  H.  Brady,  New  Britain,, Conn.,  U.  8.  A^ 

Manufacturer  of  Mast  Arms. Pole  and 
Swinging  Hoods.  House  Brackets  and 
other  Specialties  for  ConstructloQ 
"WorKt—Catalogues  and  I'rices  fur- 
nisfud  on  application. 


NEW  PZZRXr  FUSi:  PI.UG. 

TRY  IT-YOUXI.  BUY  IT. 

IVe^w    O*at-^ioja:ue>    Oxjit.        S^5r»<ai    for    It. 

PERU  ELECTRIC  MFC.  CO.,  PERU.  IND. 

Alternating  Current  Desk  and  Ceiling  Fans. 

PERFJBGT  SIECHAKICAI.  COSiSTRUCTIOX, 

HIKHEKT  JBLECTItlCAi:.  EFFICIBHICX. 

THE    EIMERSON    ELECTRIC    MFC.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 

]Vatioiial 

India . 

Rubber  Co's 

RUBBER  COVERED 

\AAires  and  Oables. 

OFFICE  Attn  FACTORY:  BRISTOL.  R.  I. 


$The  Fibre-Graphite  Commutator  Brush.  ^ 


(U.  S.  and  Foreign  Patents.) 


A  No  Sparking  Under  Varying  Load. 
\         No  Wear  on  Commutator. 
f  No  Stiifting  of  Quadrant 

80  per  cent.  Pure  Grapliite. 


For  Sample  Order,  and  Prices,  write  to 


; 

i Holmes  Fibre -Graphite  Mfg.  Co., 

\  station  Z,  Philadelphia. 


flBRE^GRAPHim 


Uentlon  the  Wbbtbrh  Elbctbician  when  writing  for  catalogues. 


GORDON   PRIMARY   CELL. 

For  Open  and  Closed  Circuit  Worlc 

The  Perfect,    Modern,    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  MarkeL 

]jQ  use  by  the  leading  cities,  railroads,  telephone  and  gas  engine 
companieij. 

WE  CLAIM:— Constant  discharge  of  current  without  polari- 
zation:  no  local  action ;  no  noxious  gases  or  fumes;  no  acids;  least 
labor  for  operation;  cleanest;  not  freezing  at  28"  below  zero;  eco- 
nomic value  00  per  cent,  greater  tlian  gravity  cell,  and  30  per  cent. 
greater  than  best^tlier  cull  in  market.  For  No.  1  cell.  250  ampere 
ours;  for  No.  2  cell,  100  ampere  hours;  on  open  circuit,  .9  to  t 
volt;  on  closed  circuit,  .65  to  iVa  volt.  SenufnrcircularanUprlcellst- 

THE  GORDON -BDRNHAM  BATTERY  CO, 

594  Broadway.  New  Yo'k  City. 
OBO.  W.  PATTERSON.  IS39  Mar<|uette  Bidi..  CbleaEO,  III. 
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BARGAINS  IN  ELECTRICAL  MACHINERY 


POWER  GENERATORS,  500  VOLTS. 


I — 50  k.  w.  C.  &  C. 
I — 50  k.  w.  Detroit. 
4 — 60  k.  w.  Edison. 
I — 60  k.  w.  Wood 


1 — 60  k.  w.  United  States. 

I— D62  T.  H. 

I — 65  k.  w.  Detroit. 

1  —75  k.  w.  Card,  new. 


-75  k.  w.  Westinp^house,  latest  type,  ne^T,  $775  each. 


I — 80  k.  w.  Detroit, 
2 — 75  k.  w.  Short. 
I — m.  p.  i>o  T.  H. 

a— 150  k.  w- 
eacli. 


-m.  p.  90  T.  H. 
~m.  p.  100  T.  H. 

-100  k.  w,  Detroit.  S6oo  each. 


Westinglioase,  latest  type,  new,  §1,175 


RAILWAY  MOTORS. 

G.  E.  800— Westinghouse  No.  3.  T.  H.— m.  p.  50  T.  H. 

\Vestinghouse  No.  12 — m.  p.  30.  F.  30 — F.  40  Edison  No.  6. 

Write  for  prices. 

Edison  generators  and  motors,  new  field  and  armature  windings  and 
new  commutator.     Wound  for  125  volts,  220  volts  or  500  volts. 

30  k.  w.  Edison,  S400  each.  00  k.  w.  Edison,  S600  each. 

45  k.  w.  Edison,  S550  each. 

General  Electric  alternators,  new  field  and  armature  windings. 

60  k.  w.,  S650  each.  120  k.  w,,  $1,250  each. 


One  Type  A  18  T.  H.  Alternator.  S60-Iisht,  com- 
pound   wound,    self-oiling $400.00 

1— 550-Iiglit    30    K,    W.    "U'estinghouse    Alternator, 

with   exciter  and   instruments 400.00 

1— 550-ligljt  T.  H.,  Type  A  6,  Alternator,  with  ex- 
citer and    instruments 375.00 

1— A  3.5  T.  H.  650-light  Alternator 475.00 

1— 750-light  "Westingbouse  Alternator,  with  exciter 

and    iLstruments    425.00 

1— 1,000-ligbt  Westingllouse  Alternator,  with  ex- 
citer   and    instruments 650.00 

I— 1,000-light  National  Alternator,  with  exciter  and 

instruments    500.00 

1— 1,000-light  "Westinghonse  Alternator,  with  ex- 
citer and    instruments 850.00 

1— A  60  T.  H.  1,000-light  Alternato.- 675.00 


1— 2,000-light    Westinghouse    Alternator,    with    ex- 
citer and  instruments  

1— 15-light  Sperrv  Arc  Dynamn,  2.000  C,  P 

1— 25-light  Sperry  Are  Dynamo,  2.000  C.P 

1— 35-Iight  T.  H.  Arc  Dynamo.  2,000  C.  P 

1— !5-ligbt  T.  H.  Arc  Dynamo,  1.200  O.  P 

1— 50-light  T.  H.  Arc  Dynamo,  1,200  C.  P 

1— 50-lii:ht  Standard  Arc  Dynamo.  2,000  C.  P 

1— 50-light  Ball  Arc  Dynamo,  800  C.  P. .' 

1— J25-ligbt  Sprague,  110-voIt  Ovnamo  (New) 

1— 150-light  Jeoney,  110-TOlt  Dynamo  (New) 

1— 150-light  Lloyd,  110-yolt  Dynamo 

1— 225-Ilgbt   Detroit.   110-volt  Dynamo 

1— 300-ligbt   United   States.    110-volt   Dyoamo. 

1 — 400  Wood,  110-volt  Dynamo,  multipolar 

2— 540-light  Edison  Dynamos,  HO-volt.  30  K.  W. 


citer  and    instruments 850.00  1-^00  Wood,  110-volt  Dynamo,  multipolar 

1— A  60  T.  H.  1,000-light  Alternato.- 675.00  2— 540-light  Edison  Dynamos,  UO-volt.  30  K.  W 

The  above  Apparatus   in   Chicago  stock   ready  for  immediate  deli 
Machinery  and  Supplies. 


?M0.00 
100.00 
140.00 
300.00 
300.00 
400.00 
350.00 
200.00 
140.00 
160.00 
125.00 
150.00 
175.00 
275.00 
affi.OO 

ivery. 


Long  Distance  Telephone 
74-4-  Express. 


166= 


NEW      T.      H.      RECORDING      WATTMETERS.      FOB 
ALTERNATING     CURRENT,     50-VOLT. 

10  Ampere   $8.50 

20  Ampere    lO.OO 

30  Ampere    12.OO 

50   Ampere    14.OO 

Also  a  large  quaatity  of  Sfaallenberger  ampere-bour 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 

Western  Electric,  single  or  double  carbon $7.50  each 

Standard   6.00  each 

T.   H.,   6.8  ampere  and   9,6   ampere,   single   or 

double    10.00  eat-h 

Send  for  complete  List  of  Electrical 


M/VIMOE, 

174  So.  Clinton  Street,  CHICAGO. 
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CROCKER=WHEELER  ELECTRIC  CO., 


Power  Generators. 


39  CORTLANDT  ST.,  NEW  YORK, 

AND  AMPERE,  NEW  JERSEY. 

NEW  YOEK:  BLACKALL  &  BALDWIN, 

39  Cortlandt  St. 
PHILADELPHIA:  CKOCKEH-AVHEELEE  EL.  CO., 

14  South  Broad  St. 
BOSTON:  BIBBER-WHITE  COMPANY. 

49  Federal  St. 
BUFFALO:  J.  L.  ALBEKGER  &  CO., 

695  EUicott  Square. 
CLEVELAND:  CLEVELAND  EL.  &  MFG.  CO., 

46  SheriBE  St. 
TOLEDO.  OHIO:  F.  BISSELL  &  CO.. 

116  St.  Clair  St. 
COLUMBUS,  OHIO:  .1.  A.  ERNEE  &  CO., 

69  E.  Gay  St. 
CHICAGO:  CBOCKEE-WHEELER  EL.  CO.. 

1514  Old  Colony  Bldg. 
ST.  LOUIS:  LACLEDE  POWER  CO., 

421  Olive  St. 
SAN  FRANCISCO:  ABNEE  DOBLE  CO., 

Fremont  and  Howard  Sts. 
MILWAUKEE:  ROHN  cSfc  METER, 

448  E.  Water  St. 
CHARLOTTE,  N.  C:  EL.  EN6.  &  SUPPLY  CO., 

Hunt  Bldg, 
NEW  ORLEANS:  NEW  ORLEANS  ELECTRIC  CO., 

72S  GraTier  St. 
BALTIMORE,  MD.:  McCAY  ENGINEERING  CO., 

106  E,  German  St. 
MINNEAPOLIS:  W.  I.  GRAY  &  CO., 

Srkes  Block.  No.  802, 
TrKAND   RAPIDS,    MICH.:    GR.iND   RAPIDS    ELEC- 
TRIC COMPANY. 
BRIDGEPORT,  CONN.:  CROCKER  ELEC.  CO., 

50  Middle  St. 
DETROIT,  MICH.:  AM.  ELEC.  CO., 

254  Randolph  St. 
YOKOHAMA,  JAPAN:  BAGNALL  &  HILLES, 
P.iRIS.  FRANCE:  .TACQUES  ULLMANN, 

16  Boulevard  St.  Denis. 
LONDON,  ENGLAND:  GEN.  ELEC.  CO..  LTD.. 

71  Queen  Victoria  St.,  E.  C. 


pi 

n 


•X- 

:tJ: 
Si 

♦>♦•• 
*•> 

t:? 

•n 

W 

♦v 


•x- 


September  lo,  1898 


WESTERN    ELECTRICIAN 


S-i^v^j^V* 


«.<S.<S><8m8><s>^><S«$><SxSkS>««SkS><8>«"S«8«8>«>«^«ShS^>^^S><S>«>^>«><Sk^^ 


VICTORY 


-FOR 


THE  TRIUMPH 

OVER  THE  WESTINCHOUSE. 

The  Westinghouse  Electric  &  Mfg.  Co.,  apparently  inspired  by  a  feeling  of  animosity 
against  this  Company,  owing  to  the  continued  and  growing  popularity  of  our  HICH-CLASS 
APPARATUS,  brought  suit  against  it  for  infringement  of  patent. 

U.  S.  Judge  Clark,  of  the  Southern  District  of  Ohio,  not  only  rendered  a  decision  in 
our  favor,  but  declared  the  patent  on  which  the  Westinghouse  Co.  based  its  claim  as 
void. 

Congratulations,  accompanied  by  orders  for  our  HICH-CLASS  APPARATUS,  are 
being  received  daily,  and,  so  accompanied,  are  doubly  acceptable. 


THE  TRIUMPH  ELECTRIC  CO.,    Cincinnati,  Ohio, 
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iC  WE  MAKE  CUTS  OF  ALL  KINDS  i 

i  T~<      KEABERS  OF  THIS  JOUHNW..IN  NEEB      \ 
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20y£AHSlNTHLBUSIN£Si. 

CHICAGO  LLtCTRO'  ft  5TERE0T  YPt  CO. 

m  155  PLTVIOUTH  PLAtE  CHltACO  ILL. 
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FOR 


PERFECT 
INSUUTION, 

The  Standard  Paint  Co. 

STEW  XORK.       CHICAGO. 

HAaBUBCr.         liOSTDOX. 
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IN/ILJTM  &  CO.,  VIENNA.,  A.KJ 


RIA. 


"We  having  received  a  very  large  sliipment  of 


Jast  before  the  new  tariff  went  into  effect,  are  prepared  to  make  verj-  low  prices 
on  the  following  sizes:    5-8  in.  by  lO  in.  and  13  in.  and  19-33  in.  by  9  1-3  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "R"  Instrument. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 
Ntntli  Street  and  Montgomery  Avenne.  Philadelphia. 

New  Tork,  15  Cortlandt  Street. 

Chicago.  414  Ashland  Block. 


The  Akron  Electrical  Mfg.  Co., 


A.KRON,    OHIO. 


MAKES 


Generators, 
Motors, 

Direct-ConneGted, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All  of  the  highest  effi- 
ciency, most  modern  con- 
struction and  most  grace- 
ful design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 


WALKER   COMPANY,  I 


F-OR     ^VUI-     F>UR 


ELECTRIC    MACHINERY.  i 

• 

i  Alternating'  Current  Generators  i 

! 


i 


CONSTRUCTION  OF  ARMATURE. 


FIELD  MAGNET  SPIDERS. 


Single,  Two,  or  Three  Phase- 40  or  60  Cycles,  Stationary 

Armature,  Revolving  Field. 

CLEVELAND,  OHIO.  NEW  HAVEN,  CONN. 
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There  are  Acres  of  Buildings  I 

Electrically  Lighted  where  | 

Okonite  Carries  the  Current.  I 


Miles  upon  miles  of  Okonite  Wire,  buried  for  years  and 
years,  carries  the  current  without  loss.  Isn't  that  a  good 
wire  to   buy  ?  

Central  Electric  Company, 


GEO.  A.  McKINLOCK,  President. 
CHARLES  E.  BROWN,  Secretary. 
S.   R.  FRAZIER,  Treasurer. 


264=266=268=270  Fifth  Avenue, 

CHICAGO, 


SOUTHERN  ELECTRICAL  SUPPLY  CO.,  ST.  LOUIS. 


f 
W 


WESTERN   ELECTRICIAN 


September  lo,  1898 


COLUMBIA  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


2MA.?ctnPA.cxuieEjr>   :b'y 


^'M^)Hafef^r^^Ticyp^ri«:i2"ic^  . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


CLASSIFIED  INDEX  OF   ADVERTISEMENTS. 


Annnii  eiators. 

Central  Elecirio  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 
'iQlnols  Electric  Co. 

Partrlck,  Carter  A  wilklns. 

Proctur-Raymona  Mfg.  Co. 

Western  Electric  Co. 

Wedtern  Elec.  Supply  Cj. 
Aif  ijamps. 

Central  Electnc  Co. 

DiehlMfg  Co. 

Electrical  Eschanga. 

Fv  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc  Arc  LigbtCo. 

Lea  Mfg.  Co. 

Walker  rnmpany. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Westlnghouse  EL  4  MIg.  Co. 
Are  Llsht  Cord. 

Samson  Cordage  Wks. 
Batteries  and.  Jars. 

Burnley  Bate  &  Mfg.  Co. 

Centrsl  Electric  Co. 

Commercial  El.  Supply  Ca 

Eleotrlo  Appliance  Co. 

Gordon-Burnliam  Battery  Co 

IlUnois  Electric  Co 

Leolanche  Battery  Co.,  The 

;National  Carbon  Co. 

Partrick.  Carter  .fe  Wilkins. 

Peru  Elec  Mfe.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
BellM. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Huebel  &  Manger. 

Illinois  Electric  Co. 

Partrick.  Carter  &  Wilkins. 

Proctor-RaymonQ  Mig.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Beltlns. 

Link  Belt  Machinery  Co. 

L.  P  &  D.  Transm  tter  Co 

Main  Belting  Co 

Munson,  CCas.  BtlilngCo. 

Peerless  Ruuntr  Mlg.  Co. 

Shultz  Belting  Co. 
Bailers. 

Ames  Iron  Works- 

ArmlngtoD  &  Sims  Co. 

WesUnghouse.Cliurch.  Kerr 
&C0. 
Boofeta,  BlectriCBl. 

Klectrlotan  Publishing  Co. 
Bridges.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
Bmslies. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Holmes  Ptbre-Graphlte  Co. 

K.  &  W.  Companv. 

Ohin  Elec.  Specialty  Mfg.  Co. 

Western  Tlect.  Supply  Co. 
Bnildinss  and  Koofing. 

Berlin  Iron  Briage  Co. 
Bnrffiar  Alarm*. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Applianoe  Co. 

Hnebel  &  Manger. 

Partrick.  barter  i  Wilklns. 

Western  Elect-  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables.  Electric  {See  Insu- 
lated     Wires),     Copper, 

Sheet  and  Bar. 

American  Eleo.  Works. 

Brliey,  W.  R. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

IlUnois  Electric  Co. 

Moore.  Alfred  F. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Mopd  Mfg.  Co. 

Western  Elect.  Supply  Co. 
CarbonB.rolntB  A  Plates. 

Central  Electric  Co. 

Chicago  Edifion  Co. 

C-ommercIal  El.  Supply  Co. 

Eleosric  Appliance  Co. 

National  Carbon  Co. 

RelHlDirer  Hueo 

WestPrn  Elect.  Supply  Co. 
Compound. 

Bnllpr  ExpnreatoT  no. 

Dearborn  Drue&nbem.Wks 

nUnoiR  Flectric  Co. 

Mass.  Chemical  Co. 


McLennan  &  Co.,  K. 

Ohio  Elec.  Specialty  Mfg.Co. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  fc-lect.  Supply  Co. 
Commntator   B^egcuents. 

Commutator  Co  ,  Toe. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Michigan  Pipe  Co. 

Western  Elect  Supp'yCo.  c 
ConHtmctlon  A  Kepairs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg  Co. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Corporation, 

Hodge,  Walsh  A  Loring'. 

McRae.  A.  L. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electnc  Co. 

Wesiern  Elect  Supply  Co. 
Contrarfors  and  Klectric 

Liffht  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Foree. 

Broughton.  H.  P. 

BuUoca  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec  Corporation. 

General  Electric  Co. 

Sargent  &  Lundy. 

Star  Drnamo  Works. 

Triumph  Electric  Co. 

Unitea  Klec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Companv. 

Warren  Elec.  Mfe.  Co. 

Western  Electric  no. 

Western  Elect.  Supply  Co. 

Westlnghouse  Elec  &  Mfg  Co. 
Conveyors. 

Bordei  &  Selleck  C-'. 

Link-Belt  Machinery  Co. 
Copper. 

B  attleZinc  Works  Co. 

Beslv&co-.Cnas.  H 

Mansfield  Temp.  Copper  Co. 
Copper  Wires. 

American  Electrical   Works. 

Bealy  &Co..Cha8  H. 

Briiey.  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co- 

Commerclal  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonlte  Co. .  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Undei^ound  C.  Co. 

Washburn  A  Morti  Mfg.  Co 

Western  Elect.  Supply  Co. 
Cordajce. 

Samson  Cordage  Wks. 
Correspondence  Schools* 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cross-Arms,     Pins    and 

Brackets. 

Brady.  T-  H. 

Central  Electric  Co. 

Commercial  EL  Suprlj  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tei.  A  Cons.  Sun.  Co. 

Mif^bigan  Pipe  Co. 

Western  Elect.  Supply  Co. 
Cnt-Ontfi  and  Sivltrhea. 
Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  EdWon  Co. 

Cleveland  Electric  Co. 

Commercial  fil.  Supply  Co. 

Cuuer  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 

General  Eleo-  Co. 

Hill.  W.  S.  BlectrlcCo. 
lUinnis  Electric  Co. 

In>sull.  Martin  J. 
K.  A  W  Comnany. 
Leonard.  H    Ward  Elec  Co. 

PaisteCo.,  H.  T. 
Peru  Elec  Mfg.  Co. 
Waffuer  Eleo.  Mfg.  Co. 
Western  Flectric  no. 
Western  Elect.  Supply  Co. 
w«>Htinehoufie  EL  &  wfg.Co. 
Dynamos. 
Akron  Elec.  Mfg.Co. 


Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

CrocEer- Wheeler  Elec.  Co. 

DieiJl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

IqbuI!.  Martin  J. 

Sargent  &  Lunay. 

Star  Dynamo  Works. 

Tri  umph  Electric  Co. 

United  Elec.  imp.  Co. 

Wagner  Elec  Mfg.  Co. 

Walker  Company. 

Warner  Co  ,  Wm.  F. 

Warrpn  Elec.  Mfg.  Co. 

Warren-  Medbery  Co. 

Western  Electric  Co. 

Western  E  ect.  Supply  Co. 

Westinghouse  EL  &  Mlg.  Co. 
Economizers,  Fuel. 

Broomell.  Schmidt  A  Co. 

Fuel  Economizer  Co 
JElec.  Heaf  g  Appliances. 

Am3rican  biiec  Heater  Co 
Electric  meters. 

American  EL  Meter  Co. 
Electric  Itailn^ays. 

General  Electric  Co. 

Walker  Company. 

Westinghouse  KL  &  Mfg.  Ca 

Electrical  and  Mechani- 
cal Engineers. 

Bain.  Force. 
Brouehton,  H.  P. 
Lemnn,  L    E. 
Sareent  &  Lundy. 
Electrical  instruments. 
Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  EL  &  Mfg.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hill.  W.  s  Electric  Co. 
Illinois  Electric  Co. 
Keystone  EL  Instrument  Co. 
Leonard,  Ward,  Elec.  Co. 
Paiste  Co.,  H.  T. 
Queen  A  On. 
Western  Electric  Co. 
Western  Eieci  Supsly  Co 
Weston  Electrical  insu  Co. 

Electrical  Specialties. 

Central  Electric  Co. 
Cleveland  Electric  Co. 
Commercial  EL  Supply  Co. 
Lea  Mfe.  Co. 

Ohio  w;ipc  Snecialty  Mfg.Co. 
Pacific  Elertric  Co. 
Western  Elect.  Supply  Co. 
Electro-Magnets. 
Varley  Duplex-Magnet  Co. 

Electro- Platiner  31ach*y. 

Besly  &  Co.,  Chaa.  H. 

General  Klectric  Co. 

Hobart  Elec.  Mfg.  Co. 
Engines,  (jas. 

Otto  Gas  Engine  Wki. 
EasincM.  t$r4*am. 

Ames  Iron  Words. 

Armlneton  &  Sims  Co. 

Ball  Engine  Co. 

Skinner  Engine  Co. 

Westinghouse,  Church,  Kerr 
&  Co. 

Fan  Ontflts. 

Beck.  A.,  Electric  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Dlehl  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

niinois  Electric  Co. 

Rosenberg.  (  o.,  .A. 

St  Louis  El.  Supply  Co. 

Wagner  Elcctr'c  Mfg.  Co. 

Waltt^r  C'^mpany. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  EL  &  MIg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co- 

Vulcanized  Fibre  Co. 
Files. 

Bame«Co.,G.  AH. 
Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 

Conmieroial  EL  Supnlv  Co. 

Western  Elect.  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 


Fnses. 

Insull,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Electric  Apollancp  Co 

Western  Elect.  Supply  Co. 
Gaskets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Oas  ijightins.  Electric 

Central  Electric  Co. 

Partrick.  Carter  A  Wllktns. 

Western  Electric  Co. 
Gears. 

Besly  A  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 

General  Elec.  (ftnpplies. 

Beck,  A.,  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hill.  W  S    Electric  Co. 

niinofs  Electric  Co. 

Insail.  Martin  J. 

Partrick.  Carter  A  Wilklns 

Peru  Elec.  Mfg.  Co. 

St.  Lou'S  El'«5upply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrleai 

Glassware. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect  Supply  C". 
Gov^nors.  Water  W^heel. 

Lombard  Water  Wheel  Qv.Co. 
Graphite  ^Specialties. 

Besly  A  Co.,  Chas.  H. 

Dlion  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphite  Co. 
Insnlators   and  InstUat- 

ins  Materials. 
'      Atlantic  Aicatraz  Asph.  Co. 
j      Brixey.  W.  R. 
I      Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Hill,  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  np, 

Mun-^ell  A  Co  ,  Eugene. 

National  India  Ruboer  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Paiste  Co..  H.  T. 

Pern  Elec  Mfg.  Co. 

Phillips  Insulated  Wire  Co- 

Slmplei  Electrical  Co- 
Standard  Paint  C'o. 

Standard  Unoerground  O.Co. 

Vulcanizpd  Fibre  no. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insn  I  ated      W^ir  es      an  d 

Cables— Siaffnet  V^ires. 

American  Electrical  Works. 

Briiey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins   Wire  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Montauk  Multiph.  Cable  CO; 

Moore.  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Phllllps  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

WaRbbum  «i  Moen  Mie.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Elec.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
IjampN.  Incandescent. 

Beacon  Lamp  Co. 

Buctteve  Electric  Co. 

Central  Electric  Co. 

Cbfcato  Kdison  Co- 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Flectric  O-o., 

Illinois  Rlflctric  Co. 

InsuU,  Ma'tin  J. 


P^or  ^XIi^Habo-bi^al    Indeac   ^f  ^Xd^^er-fcisemeri'fcs   See    F^ai 


K-  A  W   Company. 

Lynn  Incandescent  Lp.  Co. 

Sawyer- ManElec  Co. 

United  Eleo.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Wettinghouse  EL  <x.  Mig.  Co. 
Ushtnlns  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Slasnet  Wire. 

(See  Insulated  Wires.) 

Tlechanical  Slachlaery. 

Besly  A  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 

S  til  well- Blerce  Smith- Vaile 

Westinghouse,  Church,  Kerr 
A  Co. 
Itiea. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mica  Insulator  Co. 

Munseil  A  Co.,  Eugene. 
SfinlnE  Apparatus,  Elec 

General  Electric  Co. 

Link-Belt  Machinery  Co. 

Westinghouse  EL  A  Mfg.  Co. 
notors. 

Akron  Elec.  Mfg.  Co. 

American  Engine  Co. 

Be-k,  A.,  fClectrlc  Co. 

Bullock  Elec   Mfg.Co. 

Commercial  EL  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec  Corporation. 

General  Electric  Co. 

Hobart  Elec  Mfg  Co. 

Illinois  Eleciric  Co. 

Insull,  Martir  J. 

Sargent  A  Lundy. 

Stanley  Elec  Mfg.  Co. 

Triumph  Electric  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec  Mfg.  Co. 

Walker  Company. 

Warren  Flee*.  Mfg   Co. 

Western  Electric  Co. 

Western  Elect.  S'lpply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Packlnc 

Besly  A  Co.  Chas.  H. 

Garlock  Packing  Co. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mass.  Chemical  Co. 

Standard  Pamt  Co. 
PhONphor  BronEe. 

Besly  Si  Co..  Chas.  H. 

Phosphor  BroniB  Sm.Co.Ltd. 
Platlnnm. 

Baker  A  Co. 
Poles. 

Bortbold  A  Jennings. 

Electric  Ry.  Equipment  Co. 

Llndnley  Brob 

Michigan  Pine  Company. 

Tcrrey  i:edar  Co. 
Porcelain. 

Central  Electric  Co. 

Commercial  El  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Reflners. 

Swarts  Metal  Refining  Co. 
Be  WIndins— Repairs. 

Beck,  A.,  E  ectrlc  Co. 

Ciilcago  Armature  Co. 

Chicago  Edison  Co. 

Electrical  Exchange. 

HodRe,  Walsn  A  Loring. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Leonard.  Ward.  Electric  Co. 

Ohio  ElecSpflplft'ty  Mfg.  Co. 

Raster  Carbon  Rheostat  Co. 

nreRtinghouse  EL  A  Mfg.  C< . 
Roofinfi;. 

Cincinnati  Corrugating  Co. 
Second-Hand  ^achin*y. 

Electrical  Exchsnge. 

Hodge.  Walah  A  Loring. 

Speaklns  Tubes. 

Central  Electric  Co. 
Electric  Appliance  Co. 
lUiDOis  Electric  Co. 
PartrlcK.  natter  A  Wilklns. 
Western  Electric  Co. 
Westt  rn  Elef  t.  Supply  Co. 

III. 


Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Keystone  El.  Instrameni  Co 

Queen  &  Co. 

Weston  Electrical  Inst.  Co 
Steel  Roxes. 

Bossert  Elec  Const.  Co. 
Storaee  Batteries. 

American  Battery  Co. 

Crotton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Locke  A  Viftll. 
Street  Cars. 

Stephenson  Co..  John. 
Tapes,  Insniatlns. 

American  Electrical  Works. 

Brliey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

Western  Electric  Co. 

W*  stern  Elect.  Supply  Co. 
Telcptionen,     Telephone 

ITaterial  and  Switch- 
boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  EL  Supply  Co 

Ericsson  Telephc  le  Co. 

Farr  Tel.  A  Cons.  Snp.  Co. 

Fisk,  H.  M..  Mfg.  Co. 

Holtzer-Caboi  Electric  Co. 

Keystone  TtL  Co. 

Kokomo  Tel.  A  El  Mfg.  Co. 

KnseL  D  4  TeLAEl  Mfe.Co. 

Northwest  Engineering  Co 

Rawson  Electric  Co. 

St   LouU  El-  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Star  Dynamo  Works. 

Sterline  Electric  fo 

Stone  City  Tel.  Mfg.  &  Cons. 
Co 

Stromberg-Carlson  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Vice  r  Telephone  Mfg  Co. 

Western  Electric  Co. 

W'-t-tern  Fleet  Supplr  Co. 

Western  TeL  Cnn«i  C ' 

Wllbelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Ti.olS. 

Klein  A  Son,  Mathlas. 
Tran  HfOr  m  em. 

Central  Klectric  Co. 

Commercial  EL  Supply  Co. 

Diamond  Elec  Co 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec  Mfg.  Co. 

Walker  Company. 

Western  Electr'c  Co. 

Wester?"  Elf  ct.  Supplv  Co. 

Westinghouse  EL  A  Mlg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Tracks.  Electric  Car. 

General  Electric  Co, 

Westinghouse  EL  A  Mfg.  Ca 
TnrbincA  Water  Wheels. 

Dayton  Globe  Iron  Works  Co 

Leflel  &  Co..  Jas. 

Pelton  Water  Wheel  Co. 

Stilwell-Bl^'^.e  Smlth-Valle 
Vnlcanized  Fibre, 

Vulcan  zed  Fibre  Co. 
Wire,  Bare. 

Besly  &  Conchas.  H. 

Briiey.  W  K, 

Central  Electric  Co. 

Commercial  El.  Supply  C& 

Electric  Annliance  Co. 

Illlnrls  Electric  Co. 

OxonlteCo..  Tht. 

PhlUips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Stanaard  Underground  C  Co 

Washburn  A  Moen  Mfg.  Co. 

Western  Eectrlr  On 

Western  Elect.  Surply  Co. 
\^  oodwork.  Electrical. 

Cabinet  Mfg.  Co. 
l&Kay  OncfltH. 

Central  Electric  Co. 

Commercial  BL  Supply  Co 

OnPAr  ft  Co. 
Zincs. 

Beattle  Zinc  Works  Co, 


September  lo,   i8g8 


WESTERN    ELECTRICIAN 


Wi 


m^ 


m 


3^i 


All  !,'enuine  "ELECTRA" 
Carbons  are  put  up  in  packagi-s 
bi-aring  a  label  with  the  TRADE 
MARK  "ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purclias- 
ers  of  my  carbons. 


FOR  ENCLOSED  LONG-BURNIKC    ARC  CAMPS. 


FOR 

Direct 

CURRENT 
ARt  LAMPS 


ALTEMriATI'K-, 
t    U  <-•  ^  P  f  J  ^ 


UNEQUALJ.BO  IN  dUAUTJ 
AND    EFFICIE><rY 


5?o'J^;A'-N=('i 


l(^  STEADY 
ILLIANT.  LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Notice 


-Tl,i  "ELEC- 
TRA •■  Highest 
(jrade  Nuernberg  Carbons  are. 
HS  heretofore,  manufactured  for 
lae  by  the  world-renowned  firm 
of  C.  Conradty.  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


m 


mi 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOa  INSULATION   BETWEEN 


We  own  the  foUowine  Letters  Patent 
Issued  by  the  United  States,  whicli 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.; 

No.  546,261 
No.  546,262 
No.  565.053 
No.  56S.'7S 
No.  565.188 
No.  565,217 
No.  565,410 
No.  594.034 
No.  594,247 
No.  594,281 


COPPER  CONDUCTOR 
TINNED. 


COPPER  CONDUCTOR. 


COPPER  CONDUCTOR. 
PARTLY  TINNED. 


THE  MONT/IUK  MULT/PH/ISE  C/!BLE . 

INSULATION   BETWEEN  CONDUCTORS., 

ADOPTED  BY  THE  GAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 

^::t£cs:^:v^::„..,,^  \  MONTAUK  MULTIPHASE  CABLE  CO., 


100      iSRO.AirSXA^.A'V. 


TELEPHONE.    403       CORTLANDT 


|Mrr>A#     -vr-ke^*^. 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  often  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


UYIMIM,   IVI 


A  CASE  OF  SPEAKING  TUBE 


Should  be  in  Every 

Electric  Supply  Store. 


We  Manufacture 
A  Lap  Seamed 
"A  I"  Tin  Speaking 
Tube,  One  Inch 
in  Diameter. 

Our  Price  the 
Lowest,  Our 
Tube  of  the 
Best  Quality. 

LAKON 

TRANSFORnERS, 
W.  E.   FAN 

MOTORS. 
W.   E.  PETITE 

ARC  LAHPS, 
SOCKETS, 
SWITCHES, 
CUT  OUTS. 


WESTERN  ELECTRIC  COHPANY. 

Manufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAQO. 


NEW  YORK. 


LONDON. 
79  Coleman  Street. 


ANTWERP. 
33  Rue  Boudewyns. 


PARIS, 
45  A%enue  de  Breteull. 
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SANDY  HILL,  N.  Y.,  U.  S.  A. 


MANUFACTURERS   OF 


INDUCTOR  ALTERNATORS. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


OFFICES: 

New  York— 39Cortlandt  St. 
Providence.  K.  I.— Bani-an  BWr 
WasIi'mHtoD,  1>  C-— Git  Ke  logg  Bldg. 
('harlest<iii,S.  t'.^7  Itroad  St. 
New  Oi  leans.  La.— 2iis  Kemuu  BIJe. 
DaUas.  Texas— 1.>8  Main  St. 
Houriion.  Texas. 
Chicago.  Ill-— n-00  Fislier  Bldii. 
Minneapolis,  :Miun  — lOi  First  Ave.  X. 
Harrisburg.  Pa.— il  >'  Market  Square. 
Klmira.  X.  Y.— Y.  M.  C.  A.  Bidg. 
Atlanta.  Ga.— i  X.  Forsvth  St. 
Omaha.  Xeb.— i.^io  Howard  St. 
San  Francisco.  Cal.— 309  Market  St. 
.^f-  i.oiii«.  Mo.— fvti  Burlineton  Bldg. 
Portland.  Ore.— li;4  First  St. 
YOftOhama.  SiD^ianore  ami  Manila— Baenall  & 
Hitles. 


C.  n.  M-niK.ntK. 


w.  A.  MAUEE. 


IR     DYIMAIViO     \A/^ORKS, 

Also  contractors  for completi  electric  liohting  plants  and  telephone  systems.  Estimates  furnished  promptly. 


Automatic  Time  Switches 

0 FOR  COXTROI/IilXe o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts..  CLEVELAND,  O. 
WHITE  FOR  BFLI-ETIXS  ASD  PRICE. 


ELECTRIC  LIGHTING 


OTTO 


pj 


GAS 

ENGINES 


Is  mach  CHEAPER  than  what  yon  are  pay- 
ing for  current.     Hnndreds  of  plants'  are 
nsing  from  two  to  three  hundred  horse  power. 

THE  OTTO  GAS  ENGINE  WORKS,  PHILADELPHIA. 


.\"EW  YORK, 

39  Cortlanat  St. 


BOSTON, 

19  Pearl  St. 


CHICAGO. 

3U0  Dearborn  St. 


OMAHA. 

321  Soutll  iDth  St. 


A  ElBOStat  ifiiil  a  Peer. 


Positive, 

Approved, 
Ornamental, 

Complete. 


'WTe    ii^-ve    no    competitor. 
IBeoaivis^    -we    In^-v-e    no    ^tjticil. 

Carbon  Wotor  Starting  Boxes  with  Auto-    | 
matic  Release. 

RASTER  CARBON  RHEOSTAT  CO., 

807  ASHLAND  BLOCK,  CHICAGO. 

807.  120  Liberty  Street.  New  York.         314  Security  Buiiding.  St.  Louis. 
460-462  Broadway.  Milwaukee. 


The  American  Electric  IVIeter  Co. 

9th  St,  and  Montgomery  Ave,,  Philadeipliia,  Pa., 


Is  now  prepared  to  take  orders  for 
Immediate  deli^e^>'  of  all  sizes  of 
3=V\'ire  Constant  Potential  Register- 
ing Meters. 

This  meter   is  calibrated  readv  for 

instant  use. 
Tliis  meter  requires  no  knowledge  of 

electricity  to  eiect. 
This  meter  shows  the  load  passing 

every  instant. 
This  meter  is  Iiermetieally  sealed. 
This  meter  measures  correctly  with 

uneven  loads. 
This  meter  is  magnetically  shielded 

and  has  no  permanent  magneiism. 
This  meter  can  be  calibrated  with  a 

waich  in  six  minutes. 
This  meter  re<iuires  no  lubrication. 
This  mefr  is  direct  reading,  having 

no  multiplier  or  dials. 
This  meter  wiU  operate    for  years 

without  opeuing. 
This  meter  has  no  springs,  jewels. 

frictional  errors  or  lag. 
This  meter  once    right  is    always 

right. 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MEIVTIONED. 

The  Pocket  Electrical  Dictionary.     Sf rn-tEe"L,°eUr  iretv*w?r^'"ii;: 

dispensable  to  the  ele-^trician,  student  and  professor.  Over  U.OOO  words  and  about  lo.oOii 
deSnitions.  By  Edicin  J.  Houston,  A.  M.,  Ph.D.  (Princeton).  1  voluiiie.  32mo,  cloth,  $2.50; 
leather,  S3.00. 

Electricity  Made  Easy. 

Se.  D.    1  volume.  i2mo.  cloth,  $1 


Profusely  illustrated. 
Edicin  J.  Houst<fn,  A. 
.50. 


A  hand-book  for  bnsv  people.    T.y 
M.,  Ph.  D.,  and  Arthur  E.  A'eimelfy, 


TWnamrv-Ffortffr  MarTi<n£>t-ir         ^^  Silramts  P.   Thompson.  D.  Pc.  B.  A..  F.  R.  S. 

l-'ynamO-EaeCiriC  IViaCninery.       sixth  edition,  revised  and  enlarged.    Profusely 
i  illustrated  with  new  en^avings.    19  fnldins  plates.    2  volumes.  8vo.  cloth,  gilt.  S6.00. 

/  The  rapid  advance  of  electrical  .'•cience  made  it  absulutelvnecessarv  to  revise  the  last  edition. 
(  and  this  is  now  a  new  wo^k.  It  is  indispensable  to  the  electrical  expert,  profe-^sor  and  student 
!  of  electrotechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work  in  two  volumes. 
I 

Polyphase  Electric   Currents  and  Alternate   Current   Motors. 

I  By  SUranus  P.  Thompson,  D.  .'-c,  B.  A..  F.  R.  S.     1  volume  8vo.  cloth,  gilt   S3. 50. 

I         The  most   important  work  on  the  subject     A  companion  b  -ok  to  "Uvnamo-Electric  Ma- 
chinerj."    One  ff  the  test-books  in  schools  of  technologv  andcolieses.    Beautifully  illustrated 
j  with  fine  engravings.    Folding  plates.    Invaluable  to  the"espert  electrician. 

A  fo-i^Kt-a    TV/T-ai-Ja*  P-aeir  ^^  Edicin  J.  JTouston.  Ph.  D..  and  A.  E.  Kennetly.  Pc.  D. 

i-x.igcur<a  ividUC  Uct&y*  This  little  work  i-;  of  sj-ecial  vttlue  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  lieen 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, i6mo,  cloth,  75  cents. 

Ev  Edicin  -7.  Eomton, 
Ph.  D..  and  A.  E.  Ken- 


The  Interpretation  of  Mathematical  Formulae. 

nelly.  Sc.  D.     1  volume.  12mo..  cl  >th.  $1  2-^. 
A  most  valuable  aid  to  students  and  electrical  workers. 

Now  approaching  its  65th  thousand.  By  William  JI.  Jfeadow- 
cro/t.  1  volume,  ISmo,  cloth.  50  cents.  Fully  illustrated. 
This  excellent  primary  book  has  taken  the  tirst  i-lace  in  elementary  scientitic  works.  It  ha.s 
received  the  endorsement  of  Thomas  A.Edison,  It  is  for  every  person  d*-siri!is  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.  Ii  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricitv. 

Scholars'  A  B  C  of  Electricity.    ^fuSScfotrsoTemf-  '  ™'""°''  """■ 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

By  William  J. 
mmer,    1  volume, 
l-'mo,  cloth'and  silver,'75  cents;  paper,  50  rents. 
The  work  explains  in  clear  and  simple  style  bow  the«e  extraordinary  pictures  are  taken 
through  solid*;.    Full  description  is  siven  of  ih'e  anparatus  used,  and  the  lest  is  profusely  illus- 
trated with  half-tone  illustrations  giviu'i  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

By  William  IT.  Meadoiccroft.  1  volume,  l2mo,  cloth 
and  gold,  75  cents. 
The  first  primary- work  on  the  subject.  A  book  for  the  people.  The  author  of  ".A  B  C  of 
Electricity"  showed  clearly  in  thai  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know" nothing  of  scientific  terms.  He  has  written  thii  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifuUv  embellished  with  fine  enpravinsr-i,  and  nothing  is  omitted  that  \vlll  give  the 
public  a  clear  knowledge  of  ttiis  remarkable  discovery  of  Prof.  Rontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Beeeipt  of  Price. 


A  B  C  of  Electricity. 


'T*t-«  "V"  ■D^-u-,  or  Pbotoerapfay  of  the  Invisible  and  Its  Value  in  Surgery. 

1  lie  x\.  XVoy,  Morton,  M.  D.     Written  in  collaboration  with  Edicin  W.  Mami 


;  i  The  A  B  C  of  the  X  Ray. 
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AD.  STUDIO 


A  SECRET! 


YES,  BUT  IT'S  NO  SECRET 
NOW-THAT  THE  COMMERCIAL 
ELECTRICAL  SUPPLY  CO.  OF 
ST.  LOUIS  HAS  MADE  AR- 
RANGEMENTS TO  HANDLE 
SIMPLEX  WIRE-WRITE  US 
ABOUT    IT-IT    MAY    PAY! 


P.S.-THE  FALL  WORK  IS  COMING  ON- 
TRY  US  ON  PRICES  FOR  CONSTRUC- 
TION MATERIAL  OF  ALL  SORTS-SEND 
FOR  OUR  CATALOGUE. 
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PINS  AND 
BRACKETS 

Form  a  very  important  'item  in  line  construction, 
whether  for  electric  light  or  telephone  work. 
Inferior  goods  in  this  line  always  make  very 
serious  trouble.  All  of  our  Pins  and  Brackets 
are  made  either  from  the  best  split  live  oak  or 
selected  locust,  and  are  warranted  sound  and 
strong.  Prompt  shipments  from  Chicago  stock  at 
lowest  prices. 

Electric  Appliance  Company, 

ELECTRICAL  SUPPLIES.       242  Madison  St.,  Chicago. 

Send  for  Samples  and  i:*rlces  ol 

SAMSON  SPOT  CORD 

For  Arc  Light  and  Trolliy  Cord. 
SA.I\/IS^IM    CORD^VC9l 


WATEKPSOOFED. 
V^/^^RKS,  BOSTON,  MASS. 


Martin  J.  Insull, 

Manufacturers'  Agent, 
1012=1013  Monadnock  Bldg.,  Chicago. 
Haxdi,in«;.... 

C   .S:  C    DYNAMOS  AND  MO- 
TORS, Sole  agent. 

Fori     Wayne     INCANDESCENT 

LAMPS. 
D  &  w  ENCLOSED  FUSES  and 

other  specialties.     Sole  agent. 
Gravity  Motor  Controllers.  Sole  agent. 

Bergmann  SWITCH  ES  and  supplies, 
Sole  agent  except  for  Cook  county. 


Best  Bell 

style  F. 

KJfOWX   BY  ITS 
OOOD  POIXTS. 

HUEBEL&  MANGER,  lIUirN^.V.- 


H.  P.  BROUGHTOH.  E.  E. 

Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,    security  Bldg.,  rit.  Louis. 
IRON   ARMORED   CONDUIT  WORK   A  SPECIALTr. 


ArRORA.  llili^ 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  ligbting  and  power 
plants.  Motor  wort  and  electrical  equipment 
■  or  shops  and  factories  a  specialty. 


Foree  Bain, 

Consulting  Engineer. 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  Bldg.,  -    Cbicago* 


PEERLESS  SPIRAL 

Piston  and  Valve  Rod 

Expressly  for  High  Speed  Engines.  Will  Hold  400  lbs.  Steam. 

20  YEARS  OLD  AND  NO  EQUAL. 

^4  to  2  inch  diameter.    In  boxes  3  to  8  lbs. 


IManuiactiired  ExeluslTelv  In- 


„  iRL£SS<  

Spirai..   piston 

GlVALVE  ROD  PACKIN6 


Peerless  Rubber  Mfg.  Co., 


"•'D'aS''Mll"^'-l6  Warren  St., 


Mow  Ynrli  202-210  So.  Water  St. 
riBH   lUlK,  Chicaoo.lll. 


YOU  ARE 
TIRED 

Of  using  "DYNA- 
AlO"  Belting  made 
from  "Sho  u  Ide  r 
Stock,"  write  us 
for  prices  and  in- 
formation on  "LE- 
VIATHAN" and 
"OAK  LEA  F" 
Belting,  and  our 
method  of  "Belt- 
i  n  g  up"  ELEC- 
TRIC LIGHT  and 
POWER  PLANTS. 

High  grade  Belt- 
ing only.  Best 
Results.  Least 
Cost. 

Write  fully,  con- 
d  i  1 1  o  n  s  under 
which  Belting 
runs,  power  re- 
quired, etc. 

M  ATN  BEI.TI1NO  CO.. 

66  and  57  Market  St..  CHICAGO,  ILL. 

J221-:235  Carpenter  St.,  Philadelphia. 
120  Pearl  St.,  Boston 


WOVEN  WIRE  BRUSHES. 


[ 


vc  ^<^WovenWireBrushes. 
\^p5> -- 


Made  from  Pure  Copper, 
Alloy,  Brass  or  Bronze. 

Any  degree  of  flexibil  ty. 
{4KAPHITE  Lubrication' 
if  requireiL  Any  styie  at 
lowest  prices.  Send  for  de- 
scriptiTe  circulars  and 
prices.    Manufacnired  by 


Ohio  Electric  Specialty  Mfg.  Co.,  Troy,  0.,  U.S.  A. 


Send  your  rush  orders  for  FAN  IVIOTORS  to  the  ST.  LOUIS  ELEC. 
SUPPLY   CO.,    911   MARKET   STREET,   ST.   LOUIS,    MO. 

We  have  em-EMERSON  ALTERNATING  and  WESTERN  ELECTRIC 
DIRECT  CURRENT. 


Upon  receipt  of  this  COUPON  we  win  <«end  free  a  sample  stick    of 

^^^-^^^Ga/e's  Commutator  ¥orx  Wayne  Electric  Corporation. 

^Compound-^ 


50  Cents  Per  Stick.  S5.00  Per  Dozen. 

The  only  article  tliat  will  prevent  sparking.    Will  keep  the  commutator  in  good  condition  and 

prevent  cutting.    A  tisolutely  will  not  gum  the  brushes. 

It  will  put  that  HIGH  GLOSS  on  THE  COMMUTATOR  you  have  so  long  sought  after. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES.  OR 

K.  Mclennan  &  go., 

Sole  Manufactnrers. 

lOo  Washington  Street,  CHICAGO. 


Name 

Address.. 

W      E. 


FORT  WAYNE,  IND- 


Aro,  Oir 


Apparatus  for 

^ct  Ctjrren-b   and  Al-t^rn^-t- 
candescen-b  l_igh-tir«g  and 
*^  w^r  "^rar^snnissi^n. 


INDIA  a  AMBER 


EMPIRE  A  MIC 

IMSULATED      ,E|t       COIHPOIiWD 

Cloths  and  Papers.        '•'Il'*  ^        tiNEpuAico'. 


IN  ANY  SHAPE  OR  PATTERN. 


EugeneMunselLsCo. '  Mica  Insulator  Co.  P^''iWsiii^TDR 

^   2l8WaterSt.Mew  York  8,-  Chicago.  il7LakeSt.  '"^  "    '  """ 
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Victor  Turbine  Water  Wlieel. 


Cylinder  c  Register  Gate     Close   Regulation  and  High  Efficiehey 
at  Full  and  Partial  Gate. 

The  atteutiDn  of  ELKCTKIC  COMPANIES  Is  called  to  this  CELEBRATEn  WATEH 
WHEEL  as  particularly  adapte'l  to  their  use,  on  account  ol  its  remarkablr  steady  moiloilt 
hlgb  Hpeed  and  great  elllcl<!iicy  and  laree  capacity  for  its  diameter,  being  double 
the  power  of  most  wheels  ol  the  same  diameter.  It  is  used  by  a  number  o(  the  leading  electric  com- 
panies \vith  great  satisfaction.  In  the  economical  use  ot  w^ter  it  is  without  an  equal,  prodrclDS  tht 
'lighest  per  cent  of  uselul  effect  gaaranieed. 

SEND   FOR   CATALOGUE    AND    PARTICULARS. 

T\\c  accompaiiying  engraving  represents  ; 
lrv.:lop  36  H.  P.  under  3M  feet  head-  Arranged 
I     '  onnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  Jioi^Tontal  sbafU 
and  where  the  situation  admits  of  the'r  'is*"  we  recommend  them. 

THE  S"r|LWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  CHIC 


single  10-inch  Victor  Turbine  on  horizontal  shaft  t« 
'ith  12-inch  Worrell  Friclloa  Coupling  at  one  end  t» 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE    MICH. 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


The  Standard  Open  Circuit  Batteries 
of  tlie  World. 

OEND  FOR  CIRCULAE  AND  PRICES. 

THE  LECLANCH^  BATTERY  CO., 

Ill  to  117  East  131st  St..  N.  Y, 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sysi^em  nmning  between  Chicago, 
Milwaukee,  St.  Paul,  aiinneapolls,  Aslilanrt  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  ar^y  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chlcaco 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  "POND,  G.  P.  A.,  Milwaukee,  Wis. 


Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
Books?     100  pages, 
mailed  free. 

ELECTRICIAN  PUBLISHING  CJ, 

Suite  510  Marquette  BIdg.,  CHICAGO 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  Xew  Catechism  of  Electricitj'  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  ic  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  In- 
structive; some  300  illustrations  Tiave  been  Introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledRO 
of  the  subiects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
t^'pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  importance  are  atonce  available. 

It  is  an  up-to  dale  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and.  In  short,  it  is  doubttul  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful^ 

The  subjects  treated  upon  are  as  foMows:  Dedication 
to  Thomas  A.  Edison,  with  eogravine;  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dvnamo;  Conductors  and  Xon-Conductors;  Sjm- 
bols,  abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the*  Dynamo  and  Motor. 

Electric  Lighting;  W'irlng;  The  rules  and  require- 
ments of  the  Xational  Board  of  Underwriters  in  fidl; 
Electrical  Measurements. 

The  Electric  hallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc..  etc. 

Tlie  full  one-third  part  of  tlie  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
mauagement:^all  the  directions  are  given  in  the  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
turial  illustrations  of  the  same.  _  _ 

than  '>r^  full  page  illustrations  have  been  given  of  the  various  dynamo 
ijt  p.irt'^  of  the  country,  and  an  equal  number  of  part  page  illustrations. 
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MAST  ARM 

^•^"^^automatic^^ 
Cut-Out^^Tromo^ 

^^-^VroOD  POLES  ^Jj 

'c/'y~        EASY     OF     OPERATION  ll 

1      jyt/i/f'  TK/MMC/r  c/iA/ r/r/M  TIV/C£ 
i     SAMe  riM£  r//A»  nrim/iNy  arH£H 

MANUFACTURER  CINCINNATI,  O. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relalion  to  resources,  adapt-tbillty  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufacmr- 
Ing  plants  and  Innustrles  where  the  command  of 
raw  material, markets  and  surroimdmgs  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood.  quarrie«.  clays  of  all  kinds, 
tanbark.  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  1  he  eight 
States  traversed  by  the  Company,  Illinois  "Wiscon- 
sin, Northern  Mlcliigan.Iowa.  :Mlssouri.  Minnesota, 
South  Dakota  and  >orth  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  primefacCor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentaUty  of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago.  Milwaukee  &  St.  Paul  Kailway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C.  M.  &  St.  P.  K'y. 

i50  Old  Colony  Building  Chicago,  lU^ 


^ 


Who  Leads  in  Tele- 
phone Wood  Special' 
ties? 


««^ 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


THEY  STILL  USE  IT. 


IT 
COSTS 

SO 
LITTLE 


Stover  Bicycle  Manufacturing  Co. 

Freeport.  III..  March  2nd.  1S97. 
The  Boiler  Expurgator  Co.,  Chicago,  III. 

Gentlemen:— I  have  just  used  your  Boiler  Expurgator 
with  astonishing  results.  To  begin  with  I  have  always 
been  very  sceptical  in  regard  to  the  different  boiler 
compounds  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  the  Illinois  Central  induced  me  to  use  it,  telling  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anything  I  ever  tried  and  we  have  tried 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anything  that  would  do 
the  work  of  your  Boiler  Expurgator.  We  cheerfully 
recommend  It  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Stover  Bicycle  Mfg.  Co. 
W.  A.  Hance,  Supt. 

Cost  per  week :    lO  to  40  h.  p.,  35c. ;  40  to  SO  li.  p..  .^7>/aC. ; 
80  to  120  h.  p..  50c. ;  1^0  to  lAO  h.  p..  6^140. ; 


AND 
WORKS 

SO 
WELL 


160  to  iiOO  h.  p.,  7ac. 


The  Boiler  Expurgator  Co. 


MANUFACTURERS, 
J    CHICAGO,   U.  S.    A. 


A  few  agencies  will  be  placed  In  large  steam  and  manufacturing  centers. 
Write  us  at  once. 


WESTERN   ELECTRiaAN 


September  lo,  1898 


Tiie  Most  Reliable  Oeneral  Telephone  Apparatus 
Manafactarers  in  the  World. 

THE  VICTOR  TELEPHONE  APPARATUS 

STAIVDS  FOR 

The  highest  efficiency;  and  excellence  in  workmanship,  material  and 
finish.  We  guarantee  our  devices  to  be  non-infringing  and  we  will 
protect  you  against  any  valid  claims  of  any  person  or  corporation  what- 
soever. 

The  Victor  Straight  Metallic  Express  ISwitchboard 

contains  many  points  of  merit  long  nought  for  by  the  independent  field. 
It  is  the  result  of  fifteen  years'  experience,  coupled  with  up-to-date 
developments  of  switchboard  parts.  It  is  the  ideal  straight  metallic 
circuit;  equally  adapted  for  common  return  or  ground,  without  change. 
It  combines  fewness,  simplicit}'  and  st-ability  of  parts,  compactness, 
ease  and  rapidity  of  operation,  durability  and  economy  of  maintenance 
under  the  most  severe  service.  This  board  has  no  useless  trappings  or 
superficial  parts.  It  is  built  up  in  five  jack  and  drop  sections,  invisibly 
wired,  each  complete  within  itself  and  all  accessible  without  disturbing 
the  surrounding  parts. 

We  manufacture  all  types  and  styles  of  telephones,  our  standard 
instruments  are  equipped  with  Victor  special  double  pole  receiver, 
long-distance  arm  transmitter  with  metal  box  base,  containing  500  ohm 
induction  coil,  also  our  powerful  generator  and  ringer.  These  appli- 
ances taken  together  give  clear  and  highly  efficient  service. 

We  manufacture  everything  in  central  station  apparatus,  tele- 
phones and  parts,  switchboards  any  capacity,  cable  heads,  cross  con- 
nection boards,  fuse  heads,  carbon  lightning  arresters,  telephones  for 
long-distance  and  exchange  work,  factory  and  private  lines,  desk 
'phones,  double  and  single  pole  receivers,  arm  transmitters,  generators, 
extension  bells,  etc.  

All  our  products  are  of  the  highest  quality,  our  prices  are  most 
reasonable  and  our  apparatus  contains  the  finest  workmanship,  material, 
and  finish.  You  are  wanting  from  time  to  time  parts,  appliances, 
telephone  and  central  station  equipment.  Let  us  know  your  needs 
and  we  will  be  pleased  to  submit  )'Ou  full  information  and  make  you 
prices.  } 


The  Victor  Telephone  Mfg.  Go. 


166-174    S.    CLINTON    ST. 


CHICAGO,    ILL. 


We  Lead  Again. 

Divided  Circuit  Toll  Line  Sys- 
tem absolutely  free  from  the  broad 
claims  of  the  Carty  patent  for 
Bridging  Telephones  system  re- 
cently upheld  as  valid  in  Pennsyl- 
vania. 

Far    better     than     bridging 
series. 

Don't  buy  a  lawsuit 
Apparatus.   - 


BuyS.-C 


'^'ifsmm,v[^fnk." 


THR  TRLaEPHONE  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Jfember  of  Che  American  Institute  of  Electrical  Engiiieers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "J.  Practical  &uide  to  the  Testing  of 

Insulated  Wires  and  Cables.'''    Joint  Author  of  "Electricity  iJi  Daily  Life." 

%^e  PaiS^s?  138  lllus-tra-tions,  Clo-tH,  Mand-Boolc  Size,  IRrice  $I.OO. 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.s  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  demaiid 
tor  a  practical  hook  on  telephone  \Yorking  and  management,  and  the  TELEPHONE  HAND-I  OOK  Is  an  att<  mpt  at  meetins  that  demand.     With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  w  uo  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  bave  originated  in  this  country." 

No  pains  bave  been  spared  to  make  it  the  best  book  of  its  kind.    It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  It 
I  :«rything  regarding  telephone  work  and  management,    li  conforms  in  size  and  style  to  our  other" Haad-Books  which  have  been  so  favorably  received  by  the  ent're  electrical  fraternity. 


-OONTENTS.- 


t   1.    The  Invention  of  the  Telephone. 

2.  Sound  Waves.    Articulate  Speech. 

3.  Electric  Telephony.    The  Bell  Telephone. 

4.  The  Microphone. 

5.  Current  Induction.     Electromagnetic  In- 

duction. 

6.  The  Induction  Coil:  Its  Use  In  the  Tele- 

phone Transmitter. 

7.  The  Complete  Telephone  Circuit 

8.  Maenpt  Telephones. 

9.  The  Bell  Telephone  Receiver. 

10.  Other  forms  of  Magnet  Telephones. 

ai,    .the  Gower.  Ader  and  D'Arsonval  Eecelv- 

srS:  Mereadier's  Bi-Telephone    . 
■'^.    .tD.e    Siemens,    Kotyra      ^Ceomave?    Mf^ 


CELA.PTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


24. 
25, 


Carbon  Transmitters. 
The  Blake  Transmitter. 
The  Lone  Distance  Transmitter. 
The  Solid-back  Transmitter. 
The  Berliner  Transmitter. 
The  Cuttriss  Transmitter. 
Varlouii  European  Transmitters. 
The  Efflciency^of  Carbon  Transmitters, 
_..    Batteries  for  Telephone  Work. 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 
The  Practical  Management  of  Batteries. 
Magneto  Bell.  _— 
Automatic  Switches. 
Telephone  Line  Construction 


CHAPTER  28.  Metallic  Circuit. 

29.  Underground  Wire& 

30.  Lightning  Arresters. 

31.  Inside  Wiring. 

32.  Installation  of  Telephone  Instruments. 

33.  Inspection  and  Maintenance. 

34.  The  Condenser;  Its  Use  in  Telephooy. 

35.  Electromagnetic  Retardation. 

36.  Exchange  Working. 

37.  Small  Exchanges. 

38.  Party  Lines:  Tlie  Bridging  Bell. 

39.  Long  Distance  Telephony, 

40.  Duplex  Telephony. 

41.  Simultaneous  Telegraphy  and  Telephony 
Appendix 


pnbiished  and  for  sale  by  ELECTRICIAN  PUBLISHING  CO.,  BIO  Marquette  Building,  Chicago. 


-ThHIS    TR.ADI 


IVI^KRK 


STANDS  FOR  THE 


Toll-l_ii 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other   of   the 
BEST    THINGS    manufactured   or  controlled 
by   us — and    the   fact  of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are  the 
IMe'w  S-fcandard   ^ry  Ba-fc-fcAries. 

A.rr&s\.&r    and     ^u-fe-^u-fc    S'NK'i'fc^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable  i 
quaUties  is  unequaled. 

The  Largest  Hanu- 
facturers  of  Tele- 
phones and  Switch- 
boards in  the  United 
States. 

Five  hundred  exchanges 

aggregating  over  liio,0(X) 
telephones  In  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

U/r  PIIIDAMTCC  Workmanship,  mat-^rial  and  efneleocy 
ift  UUitnAni  I  CC  of  our  apparatus  to  be  of  the  highest 

grade,  and  agree  to  defend,  at  our  own  exoense,  any  action  at 
law  wlUcli  mav  be  brought  against  OUR  patroxs  on  alleged  In- 
fringement of  "patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO, 


September  lo,  i8 


WESTERN   ELE^Tp.ICIA^: 


H.  M.  Fisk  Mfg.  Co., 


\A/l-iea-ton,  III. 


Manufacturers  oj 


Telephones,  Switchboards  and 


Telephone  Supplies. 

Exchanges    constructed    under  very   I'avurable   terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no,keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


hk 


St.  Paul"  Telephones 


ments  fully  guaranteed. 


For  Fxchanees,    Private    Line 
and  Toll  Lin  3  Service.    Auto- 
matic \Var('hoase  Systems,  Ex- 
„      _^.  «       .  press  Switchboards.    Allinstru- 

Northwest   Engineering  Company,  St.  Paul,   Minn. 


THE     ALLEN-HUSSY     CO.,  3' 


and  213  Randolph  St  , 
CHICAGO. 

MANUFACTURERS  OF  INTERIOR    TELEPHONES  INTERCOMMUNICATING    SYSTEMS. 

JUST  OUT-Our  New  Catalogue.       Don't  delay  In  sending  for  a  copy. 


The  ORATOR 

AND 

Improved  Hunnings 

solid  back  dust  transmitters 
in  Wall,  Desk  and  Cabinet 
Styles.  Tliey  are  Conven- 
ient, Durable  and  tbe  best 
of  talkers. 

A  trial  will  convince  anyone 
of  tlieir  superiority  on  eitlier 
sliort  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  wiU  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
otlier  problem. 

Tbe  ORATOR  will. 

JIANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO., 


THE  ORATOR. 


ELYRIA.O  .   U.S.  A. 


IIVI 


IM' 


IM 


l< 


We  desire  to  call  the  attention  of  telephone  users  to  the  fact  that  the 
Western  Telephone  Construction  Company's  new  Western  Express  Brldginig; 
Bell  Telephone  is  the  only  high  efficiency,  non-infringing  Bridging  Telephone 
on  the  open  market. 

SOMETHING  NEW^IN  TELEPHONES. 

Western  "Express" 

LONGDISTANCETELEPHONE. 


NOTICE. 

Western 

Express  No.  i 

is  a  Series 
Telephone. 


THIS'PHONE$5.00. 

Otbers  from  $3.00  to  $15.00. 
For  further  information,  write  to 
STONE    CITY    TELEPHONE  I 
MFC    &  CONST.  CO.,      ! 
JOLiET,  ILL.  { 


Western 
Express  No.  3 

is  a  Bridging 

TTl^lf^ttflrtrKa  Cut  shows  Western  Express 

1  ClCpilUne.  f^„    ^  Telephone. 


Special  Features. 

Quadripolar  Ringer  Mag 
nets;  our  celebrated  Western 
No.  7  Adjustable  Arm  Trans- 
mitter; new  type  of  generator, 
Ibe  most  efficient  armature 
and  shunt  ever  used;  wide  cut 
gears;  platinum  contact  hook 
switch;  special  long  distance 
type  induction  coil;  high 
grade  batteries;  new  style  ad- 
justable bi-polar  receiver,  de- 
void of  exposed  metal  parts, 
cabinet  work  of  finest,  finish; 
can  be  cbanjred  from  series 
to  bridged,  or  from  bridged 
to  series  type  in  a  few  rain- 
u  tes". 


Send  for  Poster   "A' 
for  detailed  description. 


THE  H.  C.  D.  COMBINED  CARBON  #  FUSE  LIGHTNING  ARRESTER. 

The  mcst  efficient  arrester  on  the  market.  Will  perfectly  protect  your  telephones  and 
switchboards.  Built  upon  lines  practically  and  theoretically  correct.  A  trial  means 
its  adoption.     Use  this  arrester  and  save  money. 

250-25*S.  Clinton  St., 
CHICAGO. 


Western  Telephone  Construction  Co., 


BUILT  ON  MB  AND  FOUNDED  ON  MERU ! 

nOX'T  TOr  THIKK  IT  WOlJIiD  PAY  YOU  TO  BUY  AN  ABSOI.IJTBI,Y 
PERFECT  JIAGSETO  BEI.I.  ?    IP  SO,  BUY  OUKS  ! 

THE  WILLIAIVIS  ELECTRIC  CO.,  84^  86  Seneca  St.,  Cleveland,  O. 


Farr 
Telephones 

Are  so  simple  that  e%'en 
children  can  use  them. 


It  will  pay  you 

To  get  our  newcatalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 

Hints  to  telephone  inen;  liow 
to  LtuI  d  lelephonH  lines;  dia- 
grams and  directions  for  con- 
Dectine  telephones;  how  to 
overcome  teleplione  troubles; 
diagrams  for  coonectinp:  in- 
tereonununicatlng  systems ; 
weight  and  resistance  of  liue 
wires;  estimates  f'lr  building 
RKchanges;  induction  of  va- 
rious wires;  about  telephone 
patents  Other  valuable  noint- 
ers-  Illustrations  of  dilt>rent 
tnt'thods  of  conuectine  lines. 
<  »ver  2(Xt  lllustraiions  of  every- 
thing needed  in  telnphone 
work.  Thisvaluablecatalottue 
sent  free  on  request.  We 
make  everything  yon  need. 


E"  Jk  13 1^}  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 


iiT"THlS6HASBEEK  MAKING 

flELEPHONES 

?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  FUU.Y  CUARyinTEED. 
,-   CIRCULARS    FURNISHED.  • 

ViADVCT  Electric  (•; 

BALTIMORE. MP- U.S.A. 


NEW  KOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Not.  17, 189G. 

FINESTTALKER 
ONEARTH. 

Egpecially  for  Escliange 
an't'^ong-DiBtance  Service. 

We  manufacture  Swltch- 
boarda,  all  Btyles  of  Tele- 
phones and  everything  to 
equip  an  excbanpe. 

Send  lor  Illustrated  Cata- 
logue. '■   '     "' 

KOKOIHO  TELEPHONE  & 
ELECTRIC  IVli=G.  CO., 
Kokomo,  Ind.,  U.S.  A 


KLEIN'S  CLIMBERS 

Connectors's,  tiiieuipn's 
and  Coustrufitinn  Tools 

Cataloja:ue  Free...  i^^Send  for  one 

MATHIAS  KLEIN  &  SON.     ' 

87-89  W.  Van  Biiren  Si..  .  Chicago.  Ills. 


NOTICE  ! 

The  old  original  - 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St.. 
ST.  liOTJIS,  MO- 


The  old  est  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  "Write 
forcatalogue 
and  price  li)^t. 


D.  A,  KUSEL. 

Proprietor, 


WESTERN   ELECTRICIAN 


September  lo,  189S 


iPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods. 

An  experience  of  more  than  dfteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  its  widest  range  of  ai>plicatiou,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  Ii.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  aftord  thp  most  reliable  and  edicient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  tliis  character  in  tlie  United  States,  as  well  as  mostforelgn  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  tlie  most  extreme  variations  of 
Joad.    Catalogues  furnished  on  application. 

Address    PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  SI..  New  York  City.  U.  S.  A.  or  121   Main  St..  San  Francisco.  Cal..  U    S.  A. 

GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  requited  and  ot  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees.         ........  .         . 

.TOS.  BlXO^r  CKUCIBLE  CO.,        -       -        Jei-sey  City,  X.  J. 


Iron  Roofing. 


The  waste  of  products   by  the  elements  is  simplv  tremendous.     Our 
product  for  erecting  temporary  or  permanent  shelter  or  protection  is 

clieap  enough  to  enable  anyone  to  use 

it    in    preference    to    other    materials. 

Especially  adapted  for  all   structures. 

Write  for  special  circular. 


^=*^ 


The  Cincinnati  Corrugating  Co. 

Box    533.     PIOUA.  OHIO. 


.REG;TRADE  MARKS 


The  Phosphor  Bronze  SmeltingCo.[imited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

^—r  DELTA   METAL 

CASTINOS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  SoleMakers  IN  THE  U.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

l-.'-pL-cinllv  a<laptei.";  to  all  liinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

H<,'Ci.mu  tests  at  Hutyoke  enable  us  to  guarantee  ; 
Thi:  Liirgc:!  Poner  ever  obtained  from  a  whal  of  the  same  dkunettr.    The  hUjUtst  ^ijcid 
ever  uhlnuifd  for  the  same  power.      The  highe-^t  mean  efficiency  ever  realized   nhni 
r'nininf]  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  jiu:i~ 
sibJfl  sirrnfjfh.     A  gate  iinequaled  In  guichic^  and  ca^e  ofopating  and  closing. 
T"^ls  ,</;'.'('  over  SI  per  ixnL  averaije  efficienctf  leilh  /«(//  to  full  u-attr. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


i|Eil\Q3;^Q>\€^\<b\<IX\^^ 


Superiority  Uijder  ^11  Coqditioijs 

Has  won  the  favor  and  approbation  of  all 
riders  who  have  purchased 

Bevel-Gear 

Ghainless 
Bicycles,  $125. 

It  is  generally  admitted  by  them  that  the  Columbia  Bevel-Gear 
Chainless  is  over  a  mile  faster  in  the  hour  on  ordinary  roads 
than  chain  wheels,  and  that  it  has  10",,  advantage  in  hill  climbing. 

Rides  Easily,  Smoothly  and  Silently. 

COLUMBIA     CHAIN     WHEELS,  -  -  $75 

HARTFORD    BICYCLES,  .  -  -  SO 

VEDETTE    BICYCLES,  -  -  $40    and    3S 

POPE  MFG.  CO.,  Hartford,  Conn. 


b\tti^^i|tii^^^\<^\%\%\<^\Q}^^^^ 
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ARMINGTON  &  SIMS  COMPANY 


>ROVIDEIMOI 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


l^a-ten-tecS    TolepKioriy. 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTEXTS  :  lutroductorv.— Percpntaeeot  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Huunings  Tran.sniitier.- Subscribtrs'Calls. 
— Switchboards.- Law  system.— Mann  Svteni.- Multiple  Board.- Express  System.— Kaverot-Htss 
System.— Comparative  Advantaees.  Mulliple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Cinclusions.— Index. 

Patent  of  A.  G.  Bell,  No.  174.465.  Patent  of  Emlle  Berliner.  No.  233,969.  Patent  of 
Emile  Berliner,  No.  463,569.  Patents  of  Bmile  Berliner'  In  Parallel  Columns.  Patent  ot 
C.  A.  Cheever.  No.  20S.463.  Patent  of  H.  H.  Bldred,  No.  303.714.  Patent  of  Tbos.  A. 
Watson.  No.  256.25S.  Patent  ot  L.  B.  Firman.  No.  2S3.334.  Patent  ot  M.  G.  Kellogg. 
No.  247.199.  Patent  of  C.  E.  Scribner,  No.  330.058.  Patent  of  0.  E.  Scribner,  No.  300.144. 
Trunking  Principle.  Patent  of  Shaw  &  Ghllds,  No.  319.S56.  Mann  System.  Patent  of 
L.  B.  Firman.  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabln  &  Hampton.  No.  513.534.  Subscriber's  .Automatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  25S,SS6.    Apostoloff  System. 

Handsomely  Bound  in  Cloth,  Sent  Prepaid  on  Receipt  of  Price.  St.go 


THE  FIFTH  EDITION  JUST   OUT. 
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DEARBORN  laboratories,  water  chemists, 
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VEGETABLE  BOILER  COMPOUND. 


ALL  KINDS  OF  ANALYSIS. 


OILS  A  SPECIALTY. 


Finest  and  Largest  Laboratories 
in  the  World.. 


29, 30.  31,  32  and  33  Rialto  Building,  CHICAGO. 


WATERS  FREE. 


WM.  H.  EDGAR.  President. 


KEYSTONE  TELEPHONE  CO,,  Telephonies  and  Supplies. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


IndependentTelephone  Companies 

Can  Secure  the  Benefits  of 

Bell  Telephone  Apparatus 


-By  Purchasing— 


Switchboards,  Distributing  Boards,  Cable 
Terminals  and  Protectors 

Of  the 

Sterling  Electric  Co., 


Main  Office: 

71-73  W.   ADAMS   ST., 

Chicago. 


Southern  Office: 

LACLEDE    BUILDING, 

St.  Louis,  Ho. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression  of    the 

carbon  granules  in   the  pocket  between   them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
C  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpencil  jabbing. 

Recognized  by  experts  as   containing   features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


MUNICIPAL  OWNERSHIP: 


With  legal  and  editorial   opinions,  tables  and  cost  of  lights   as  famished   by  private    companies    and    ninnicipal    plants. 

BY    IVI.  J.   F-RA.IMCISOO. 
Fonrth  edition,  revised.     100   pages.     FRIC£  50c.    Fall  of  valuable  information  for    everyone   interested  in  the  subject. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 

ELECTRICITY  AND  MAGNETISM. 

Aseries  of  thirty-four  lessons  covering  the  Science  of  Electricity  from  its  Fundamental  Principles  to  its  Everyday  Practical  Application.    Comprises  325  pages,  over  300  diagrams  and  illustrations.  Price  $2.   By 
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PROF.  B.  F.  THOMAS,  University  of  Ohio.   A  ComprehensiTC  Treatise  in  {Simple  Laiiguase.  free  from  Algebraic  £qnatioDS  and  Easily  Underatoud.    And  otlierb. 

12.  Everyday    measurements    of    eleotrlc    power.      Con- 
densers and  the  measurement  of  their  capacity. 

13.  Electrolytic   deposition   of   metals. 

14.  The  electric  telegraph. 

15.  Multiple  telegraphy. 

16.  The  telephone. 

17.  The    constrnction    of   telegraph    and    telephone    lines 
and   instruments. 

Testing  Hues  for  insulation  and  conductivity  and  the 

location  of  leaks  and   brealis. 
Principles     of     continuous     current     dynamos     and 
motors. 
Principles     of     continuous     current     dynamos     and 

motors,  their  construction,  care  and  attendance. 
Arc  lighting  and  arc  light  machinery. 
Incandescent   lighting  and  power   transmission,   two. 

three    and    five    wire    systems    of    distribution    for 

electric  lights  and  motors. 
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1.  The  nature  and  properties  of  electricity. 

2.  Machines   for  ceuerating   electricity   by   friction   and 

by  electric  induction. 

3.  Electric  batteries  or  appliances  ft^r  generating  elec- 
tricity by  chemical  action. 

Electric  batteries  or  appliances  for  generating  elec- 
tricity by  chemical  action  (concluded). 

The  magnetic  effects  of  electric  currents,  magnetic 
fields. 

The  macnetic  ettects  of  electric  currents,  and  magnetic 
circuils. 

Ohm's  law  of  the  flow  of  electricity. 

Heating  effects  of  electric  currents.  Miscellaneous  ef- 
fects of  electric  currents. 

Galvanometers  and  voliameters. 

Measurement  of  electrical  resistance. 

Everyday  measuremenis  of  electric  currents  and  pres- 
sures. 


4. 


18. 
19. 


20. 


21. 
22. 


23.  Construction  of  electric  light  and  power  circuits  and 

their  testing.  ,.  ^  .^    .. 

24.  Testing   electric   light   circuits,    and   the   di.stribution 

and  measurement  of  light. 

25.  Electromagnetic   induction. 

26.  Alternating  currents. 

27.  Alternating    currents    and    alternating    current    ma- 

chinery (con-eluded). 

28.  Miscellaneous  applications  of  electric  motors. 

29.  Electric  railways. 

30.  Methods  of  handling  and  controlling  railway  motors 

and  generators. 

31.  Model  electric  plants. 

32.  Underwriters'   rules,   etc. 

33.  Electric  welding,  forging,  etc.;  electricity  applied  to 

the  kitchen. 

34.  Electro-therapeutics. 
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KNOWLEDGE  IS  POWER. 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject.  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published^  promptly  on 
receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


AIlsop,  F.  C— E'BCtrical  Bell  ronstruct  on;  Treatise  on  the 
(Jonstruction  of  Electric  Bells,  Indicators,  and  aimilar 
apparatus.     177  iilastrations $1.25 

Angell,  J.— Elements  of  Magn^tigm  and  Electricity,  with 
Practical  iQstractions  for  the  Perfornjance  of  Eip  ri- 
ments,  nod  ibe  ooastructioa  of  chenp  apparatus.  One 
bandredih  ihousaad.     160  illustratioas $1.0j 

Atkinson,  Philip.— The  Elements  of  Electric  Llghtine. 
Sovenih  edinon,  folly  revised,  and  new  matter  added.  104 
illustrations.    260  pages $1.50 

Atkinson,  Philip.— The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  illustratiims.  Second 
edition $2.00 

Ayrton.  W,  E.— Practical  Elpctricity;  a  Laboratory  and 
Lecture  Coarse  lor  First  year  students  of  Electrical 
Engineering,  based  on  the  Practical  Di^finitiona  of  the 
Electrical  Units.  With  numerous  llluetrations.  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B. — New  Dynamo  Tenders'  Hand  Boob  This 
is,  as  the  name  indicate-",  a  New  Book,  much  more  com- 
pl«te  tbaa  the  old  one,  with  all  the  iuformation,  instruc- 
tions and  rules  which  are  required  by  practical  Tnen, 
as  Dynamo  Tenders,  Linemen,  Siationary  Eneinetrs,  i  nd 
owners  and  operators  of  all  kinds  of  Electric  Plactfl.  U  is 
tbe  only  bonk  of  the  kind  pub  ished  in  the  English 
language.  226  pages,  140  iUnstratioas,  flexible  cloth 
binding,  size  uf  type  page  6^ix3  inches $1.00 

Badt,  Lieut.  F.  B. — I^cHQdesce^t  Wiring  Hand-book.  A 
timely  bnoi  cootaimog  full  iilustrnt  uub  for  incandescent 
wiring  an  t  comploie  information  concerning  methods  of 
ranniog  wires,  location  of  safety  deTiceF),  i-plices.  Insula- 
tion, tes'ing  for  faults,  wire  giage^,  general  electrical 
data,  calculatin  J  8'z-9  of  wires, Miring  flxtu.'ps,  elevator*, 
buildings,  i.-iolated  aud  central  station  piuats.  'ibe  only 
boob  of  the  kind  published.  Type  page  5}^i3  inches, 
flexible  cloih  binding.  66  pages.  a5  cuts  and  5  tables.  3  of 
which  are  12x18  iacned $1.00 

Badt,  Lieut.  F.  B.— Bell  Hangrs'  Hand-ook-  Juet  Ihe  book 
for  pei]pie  engaged  in  sell  ng,  inntaiting  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  honse  or  hotel 
annunciators,  burglar  or  fire  alrtrms.  electric  gat*  lighting 
apparatus,  electric  heat  apparatus.  106  pages,  97  iuuiarra- 
tions,  flexible  cloth  binding.     Type  page  5?^sJ  iDcheG.$1.00 

Badt,  Lieut.  F.  B. — Electric  Transmission  Hand-book.  First 
edition,  three  thousand  copies.    97  pages,  22  illustrations. 

27  original  tables .... $1.00 

Gives  more  Practical  information  nn  the  subj'^ct  than 
any  work  published  to  dale  The  book  contains  all  neces- 
fary  information  for  Puwer  Producers,  Ca<  itali^-ts.  Agents, 
Ensineers  and  Motor  Inspecor^.  With  1hi^  lx)o<  anybody 
may  make  estimates  ou  the  co  t  of  Transmission  Plants. 

Bedell,  Fred'k  and  Albert  C.  Crehore.— Alternating  Cur- 
rents; An  Analytical  and  Graphical  "ireatmea  for  stu- 
dents and  Engineers.  Second  edition.  112  illustra- 
tions  $2.50 

Blakesley,  T.  H.— Papers  on  Alternating  ("urrent^  of  Elec- 
tri  ity  for  the  use  r.f  Stu-lpnts  and  Engineers.  Third 
edition,  enlarged.     12mo,  cloth $1  50 

Bonney,  G.  E. — E  ectro-Plater's  Hand  Boob.  A  Manual  for 
Amateur^  and  Young  8tui3eats  on  Electro-Metallurgy.  60 
idustraiions.    QOSpages.    12mo,  cloth $1.25 

Bottone,  S.  R.— E'ectrical  Instrument  Making  for  Amateurs. 
A  P'-actiCcil  Hand-book,  with  48  illustrations.  Fourth  edi- 
tion.    Enlarged  by  a  chapter  on  the-  Telephone $0.50 

Bottone,  5.  R.— The  Dynamo.  How  Made  and  How  Tlsed  A 
Bnok  for  Amnleurs.  Eighth  edition,  with  additional  mat- 
ter ani  39  illustrations $1.00 

Bottone,  S.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handbook  for  Amateurs  and  Practical  Men.  Reduced  to 
$0  50 

Bottone,  S.  R. — How  to  Manage  the  Dynamo.  A  Hand-boob 
for  Ship  Engineers,  Electric  Light  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W.  J. — Electric  Lighting  Plants,  their  cost  and 
operation.    275  pages,  many  Illustrations  and  diagrams 

Cloth $200 

Paper 1.00 

Cox,  Frank  P. — Continnous  Onrrent  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2.00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H  A  Foster,  lllnstrated.  Second  edition,  revised  and 
enlarged $1.00 

Crosby,  O.  T.,  and  Dr.  Louis  Bell.— The  Electric  Railway  In 
Theory  and  Practice.  A  Complete  Treatise  on  the  Con- 
struction and  Operation  of  Electric  Railways,  Second  edl- 
tion,  revised  and  enlarged.    183  iilastrations $2.51 


Desmond.  C  has  .—Electricity  for  Engineers  Part  I.  Con- 
etant  Carrent  A  clear  and  comprehensive  treatise  on  the 
prluciples,  construction  and  operation  of  Dynamos,  Mo- 
torn.  Limps  Indicator  and  Measuring  Instruments;  also  a 
full  explanation  of  the  electrical  terms  used  in  the  work 
Part  H.  Alternate  Current  Apparatus.  Oontaioing  in 
explanation  of  the  principles  governing  the  generation  of. 
and  a  description  of  the  instruments  and  machinery  used 
in  connection  with  AltB<nat«  i,lectric  Currents.  II  us- 
tialed.    Revised  edition $2  60 

Dyer,  A.— Induction  Coils.  How  Made  and  How  Used,  Third 
edition.    Boards $0.50 

Fleming,  J.  A.— Short  Lectures  to  Electrical  Artisans.  A 
cou'se  of  Experimental  Lectures  delivered  to  a  Practical 
Audience.    Fourth  edition.  74  illnstrationa $1.50 

Fleming:,  J.  A.— The  Alternate  Current  Transformer  in 
The./ry  and  Practice.  Vol.  I.  The  laJuctlou  of  Electric 
Currents,  500   pages,  fully  illustrated  and  with  copious 

index.    Second  edition $3.00 

Synopsis  of  contents;  Chapte'- 1.  Introductory.  2.  Elec- 
1ro-Mat:netic  Induction .  3.  The  Theory  of  Simple  Periodic 
Oarrents.  4.  Mutual  and  Self  Induction.  B.  Dynamical 
Theory  of  Current  Induction. 

Vol.  11.  The  Utilization  of  Induced  Currents,  8vo.  cloth. 
L-^niion,  1892 $5.0J 

Qore,  Q. — The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  o£  Electro  Deposition.    Fourth  edition $2  00 

Gordon.- School  Electricity.  Sources,  Currents,  Measure- 
ment. Teletiraphv,  Telephony,  Lightning,  hlectrolysis. 
Induction,  etc.  262  pages,  with  140  illustrations $2.00 

Qrier,  Thos.  G.— Wiring  for  Motor  Circuits.  A  handy  litt'e 
pamphlet  containing  tables  for  wiring  an  i  for  motor  serv- 
ice, arrange!  in  convenient  lorm  for  ready  reference. $1.00 

Haskins,  C.  H. — TheGaWanome^er  audits  Uses.  A  Manual  for 
Electr.cians  am  Students.    Fourth  edition,  revjsed  ..$1..'>0 

Haskins.— Traosformorp.  Their  Theory.  Construction  and 
Applicaiion  Simplified.     38  i  lustrations $1.25 

Hawkins,  C.  C.  and  F.  WalMs.— The  Dvnamo,  its  lhe>ry, 
Design  and  Mauufaciuru.  IjO  ilustratiourf $3.00 

Hering. — Practical  Directions  for  Winding  Mi-gnets  and 
Dynamos.  12m  >.  cloth,  leprlnt  without  additions.  ...  $1-25 

Hopkins.  Geo.  M.  —  Experimental  Scien  e  Elementary, 
Practical  and  £xpbrimeDt..l  Physic,  630  Illustrations  $4  00 

Hopkinson. — Original  Pripers  on  Dynamo  Machinery  and 
Allied  Subjects.     Illustrated $1.00 

Hopkinson,  Dr.  John.— Dynamic  Electricity;  It*  Modern  Vfe 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighti:igand  Telegraphy $0.50 

Hospttalter,  E. — Domestic  Electricity  for  Amateurs,  Trans- 
l.i ted  from  the  French.  With  additions  by  C.  J.  Wharton. 
With  illustrations         $250 

Houston,  Prof.  E.  J.— A  Didionary  of  Electrical  Words, 
Terms  und  Phrases.  Thinl  eaitiou,  re-writtin  and  greatly 
enlarg»d.  Large  8vo.  562  pages,  and  570  illustrations 
$5.00 

Kapp.  Gisbert. — Elecuric  Transmission  of  Energy  and  its 
Transformation,  Subdivison  and  Diatubitlon.  A  practi- 
Cttl  handbook.     Tai.d  ediiioa  $3.00 

Kapp,  Gisbert.— Alternate  Current  Machinery  Illustrated.$0.50 
[  Vol.  9S  V  lU  NosiiiiDi's  Hciejce  Series.] 

Kapp^  Gisbert.  -  Alternating  Curre  ts  of  Electricity.  Theli 
Generati.in,  Measurement.  DlPtribution  and  Appllcalit.iJ. 
Autbo  iz  d  American  ed.  With  an  introduction  by  Williau 
Stanley,  Jr.     I'lustrated $L00 

Kapp,  Gisbert.— Dynamos,  Altern-'tors  wnd  Trans'ormers. 
133illu=lrauou« $4.00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Teptine.     Fifth  edi- 
tion.    200  illustrations.    8vo.  cloth.  Ltndou,1892  ..     $725 
In  this  edition  thire  is  a  cousidersb^e  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R.— The  Electiical  Engineer's  Pocket  Book. 
Modern  Rules,  Irormulse,  Tables  and  Data.  32mo,  lea'her 
$L75 

Lockwood,.T.  D.— Electricity,  Magnetism  nnd  Electric  Teleg-- 
raphy.  A  Practical  Guide  and  Hindb  ok  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.    376  pages,  152  Illustrations $2.60 

Lockwood,  T.  D. — Electrical  Measurement  and  the  Galvanom- 
eter; its  Ooustrnction  and  Use.      Second  edition...  $1.50 

Lockwood,  T.  D.- Practical  Information  for  Telephonists. 
12mu,  cloth.    N.  y $1  00 

Meadowcroft,  W,  H.— The  A.  B.  C.  of  Electricity.  36 
Illustrations $0.60 

Martin,  T.  C— Inventions.  Researches  and  Writings  of  Nikola 
Tesla.  With  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lighting.  500  pp.  300  Illustra- 
tions, second  edition   $4.00 


Martin,  T.  C.  and  Wetzler,  J.— The  Electric  Motor  and  Its 
Applications.  Third  editton.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr  L. 
Bell .     300  Illustrations  $3.00 

riaver,  and  Davis,  M.  M.— The  Quadruplex.  With  Chapters 
on  the  Dynum-'-Eiectric  Machine  in  Relation  to  the  Quad- 
raplex  The  Practical  W.»rking  of  the  Duplex  Telegr.iph 
Repeitera  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations         $1.5C 

McClure,  J.  B.— Edison  and  his  Inventions,  with  Full  Ex- 
planations of  the  Telephone,  Phonograph,  Ta'eiEeter. 
Electric  L'ght  and  all  his  Principal  Discoveries,  etc.  .$1.00 

Niaudet,  Alfred.- Elementary  Treatise  on  Electric  Batteries. 
Translated  irom  Ihe  Franch  by  L.  M.  Fishbacb.  Illus- 
trated          .      $2.5o 

Noll,  Augustus.-How  to  Wire  Buildings.  A  manual  of  tbe 
art  of  interior  wiring.     Illustrated.      $1  50 

Pope,  Franklin  Leonard.— Modern  Practice  of  the  Electric 
Telegraph.  A  t-ichnical  H  lUd-book  for  Eectricians, 
Managers  and  Operators.  185  illustrations.  14th  edition, 
rewritten  an  J  enlarged $1.50 

Prlndle,  H.  B  —A  Popalir  Treatise  on  the  Electric  Railway 
of  ti>-day.     Fully  illustrated .  $0.25 

Russell,  Stuart  A.— Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $2."..'5 

Salomons,  Sir  David.— Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Band- 
boob.  7th  edition,  revised  and  enlarged.  Wiih  illus- 
trations.    12  mo,  cl.   London,  1893 $1.60 

Sloane,  T.  O'Conner.— Electricity  Simp'.iQed.  The  Practice 
and  Theory  or  Electricity,  inf.ludiug  a  Popular  j  eview  of 
the  Theory  of  Electriciiy,  with  Analogies  and  Examples 
of  its  Practical  Application  in  e very-day  life.  Illus- 
trated  $1.00 

Sloane,  T.  O'Connor. — The  Standard  Electrical  Dictionary. 
A  Popular  Dictionary  of  Words  and  Terms  used  in  the 
practice  of  Klectrical  Engineering.  350  illustrations. $3.00 

Sloane,  T.  O'Connor.— Electric  Toy  Mating  for  Amateurs, 
including  Batteries,  Magnets,  Motors,  Miscellaneous  Toys 
$1.00 

Sloane,  T.  O'Connor.- The  Arithmetic  of  Electricity.  A 
Manual  of  EUctrical  Calculations  by  Arithmetical  Methods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  elc^ctricMl  engineering  and  experimenting. 
Third  edition,  revised $1.00 

Tesla,  Nikola.— I  xperiments  with  Alternnte  Currents  of  Hlnh 
Potential  imd  litgh  frequency.  A  lecture  delivered  before 
the  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  bi  -graphical  sketch  of  the  Anihor  Illus- 
trated  $100 

Tesla,  Nikola.— Lectures  on  the  Electro-Magnet.  IlltiBtrBted, 
$L00 

Thurston,  Prof.  R.  H.— Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lighting  Purpose;*.  Treating  of  the 
development  of  Steam  Engines,  the  Prluciples  uf  Con- 
struction and  E  -ouomy,  wiih  descriptiim  of  Moderate  and 
High  Speed  Engiues.     With  many  foldiug  plates $1.50 

Thomson,  Prof.  Elihu.—What  is  Electricity?  Illustrated.$0.25 

Thompson,  Sylvanus  P.— Dynamo-Electric  Machinery.  A 
Series  of  Lectures,  with  an  Introduction  by  Franklin  L. 
Poue.  16mo.  Numerous  illustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  €6J  $0.50 

Thompson,  Sylvanus  P.— Polyphase  Electric  Currents  and 
Alternate-Curient  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.60 

Thompson,  5ylvanus  P.— Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery,  ifimo.  (Van  Nostrand's  science  Series, 
No.  75) $0.60 

Thompson,  Sylvanus  P.— Dynamo  -  Electric  Machinery. 
Fourth  edinon,  revised  and  rewritten.  Numerous  illus- 
trations and    29  plates.     1,000  pages $6  00 

Trevert. — How  to  Make  Electric  Batteries  at  Home.  Illas 
trated '....$0.25 

Urquhart.— Electro-Plating.  A  Practical  Hand-book  on  the 
Deposition  of  Copper.  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions -• $2.00 

Walker,  F. — Practical  Dynamo  Building,  fir  Amateurs.  How 
to  wind  for  any  output.  With  numerous  illustrations. 
16mo,  boards.   (Van  Nostrand'sScience Series,  No.  98).$0.50 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.    Illustrated $1.00 

Webb,  Herbert  Laws.— Telephone  Hand-book,  Illustrated. 

12mo,  cloth.    Chicago,  1895 $L00 

The  only  complete  work  on  tbe  Telephone.  All  possible 
information  for  any  one  interested  in  Telephones  and  how 
to  make  and  operate  them. 


ELECTRICIAN  PUBLISHING  CO., 

♦  ....Suite  510  Marquette  Building,  Chicago. .... 
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WESTERN    ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


i  CHICAGO   OFFICE: 
^  1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St.,  Chicago.  III. 


STUDENTS 


Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in    the   study    of 
electricity.     Subscribe  now. 
S3  00   per  year,  in  advance. 

Electrician  Publisliing  Co., 

Suite  510  Marauettp  BIdq..       -      CHICAGO 


Man 


ower  Transmissions 

I)i_-sli;nf(l  Hii(J  crc-otfi\  to  suit  oxistinc  ron- 
(lUlitns;in(lavalUt)W*  •ipri'-t-.t-niiilovinc  i'l.lnk- 
IJelf  Slie:ives,  wUti 

Patent  Machine  Moulded  Grooves 

nsiirlnK  hUbo  iite  uniformity,  and  preseot- 
luir  ilie  IilKlifBt  mechaDlcal  devt-lonment  In 
liopL-  Drive  operatloD.  Also  manufacturers 
or 

Shafting,  Shaft  Bearings,  Pulteys. 

Gearing,  Friction  Clutches,  Etc. 

I'artles  L-nnteinplatine  enlarelntt  their  plants 
win  do  well  to  secure  our  prices. 

The  Linl(-Belt  Machinery  Co., 

Engineers,  Foiind^^rs.  MMClilnists. 
Soutliern  Dpiiuriiiaut.  71U  UuloD  St ,  Xew  Orleans.  I.H.  CHICACO,  U.  S.  A. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
PASSENGER 
STEAMERS 


COMFORT. 
SPEED 
and  SAFETY 


TheQreatest  Perfection  yet  attained  in  Boat  Construction  — Luxurious 
Equipment,  Artistic  PurnishinE,  Decoration  and  Efficient  Service. 

To  Detroit,  piacRinaG,  Georgian  Bag,  PetosKeg,  CHioago 

No  other  I,ine  offers  a  panorama  of  460  miles  of  equal  variety  and  interest. 
Four  TRrpa  per  Week  Between  Day  and  Night  Service  Betwees 

DETROIT  AND  CLEVELAND 

Fare,  $1.50  ^°'=''  Direction. 
Berths,  7SC..  St.    Stateroom,  $1.75. 

Connectionsare  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East.  Soutli 
aud  Southwest,    and  at  Detroit    for   all 
points  North  and  Northwest. 
Sunday  Trips  June,  iuly,  Aug., Sept.  Oct.  Only 

IGHT  BETWEEN 

=BAY  AND  TOLEDO. 

DeiroiiooflCiei/eioiKiNQvioQtioncomooiir. 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  indudine;  Meals  and  berths. 
Approximate  Cost  from  Cleveland,  $17; 
Irom  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY   DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2c.  for  Illustrated  Pamphlet.     Address 

A.  A>  SCHANTZ.  O.  P.  *..  DETROIT,  MICH. 


New  Dynamo  Tenders'  Hand-Book 

By  T,  B.  3ADT. 

326  Pages,  140  Illustrations.    Plexible<aoth  Bidding.    Siae  of  Type  Pags. 
S  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rales  which  are  required  bj 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kina 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  TeisdeEs' 
Hand-Eook  sold,  and  over  5,000  of  the  new. 

Electrician  Publishing  COep 

5IO  Marquette  Building,  CHICAQO. 


/# 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

It  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  ;ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper  covei, 
11  00      Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marquette  BIdg.,  Chicago 
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The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


Ten  years  ago  the  'Westinghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  -was  attested  by  an  engineer  of  unquestioned  ability  and  standing 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 


t 
t 


It 


!•■!  .t.  1  11  n  ';"1"1"1'  1  ■l"l"!"!"!--i- 
$4HOPS  AT  PIXTSBUKG  AND  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.    Boston,  53  State  St.    Chicago,  171  La 
Salie  St.    Detroit,  Union  Trust  BIdg.    Phiiadelpbia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  BIdg. 


COMPOUND  ENaiNE. 
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Direct 

Current 

Dust 

Proof 
Motor. 


Same 

General  Design 

as  the 

Westinghouse 

Multipolar  Motors. 


Westinghouse 

Motors 


«^  SiS"  sjC  fe^  t^  J 


Used  in 
nearly  all 
the  Great 


Factories, 
Mills  and 
Mines* 


Westinghouse 


New  York.  Atlanta.  Austio,  Boston, 
Buffalo,  Chicago.  Cincinnati,  Philadelphia, 
St.  Louis,  San  Francisco,  Syracuse, 
Tacoma,  Denver,  Mountain  Electric  Co. 
Canada,  Ahearn  &  Soper,  Ottawa. 
Mexico,  G.  &  O.  Braniff  &  Co.,  City  of 

Mexico. 
Westinghouse  Electric  Co.,  Ltd.,  32  Vic 

toria  St.,  London. 


f^i      i   .     &  Mfg.  Co., 

blectric  Pittsburg,  Pa. 


Tesla 

Polyphase 
Induction 
Motor. 
Type  "C." 


The  Only 

Motor 

Supplying 

Niagara 

Power  in 

Buffalo. 
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"Vim"  Medium  Grade  Automatic. 


BRANCH  OFFICES. 

BOSTON,  8  Oliver  St, 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  512  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


Boilers  of  All  Kinds. 


Ames  High  Grade  Automatic. 


AMES  IRON  WORKS, 

Os'XAT^S^,    N.  'V. 


SALES  AGESTTS. 
KALTENBACH  &  GRIESS.  Cleveland.  O. 
HaUBTMAN  &  LOEB,  New  Orleans,  La. 
F.  F.  COLLINS  MFG.  CO.,  San  Antonio,  Tes. 
HAKTWELL  iron  works,  Houston.  Tex. 
HENDRIE  &  BOI.THOFF  MFG.  CO.,  Denver,  Colo. 
H.  W.  GE.iBER.  DaUas.  Tex. 
GEO.  M.  DILLEY  &  SON,  Palestine,  Te:^. 
KELLETT-CHATHAM  MACHINERY  CO..  Waco,  Tex. 


The  skinner  AUTOMATIC 


Self=AdJusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 
tention. 

One=IIalf  Per  Cent.  Regnlation. 

GOVERNOR  with   frictionless   bearings.     Re-  V_^ 

quires  no  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  ■  ERIE,  PA. 
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UNARRESTED 


Lightning, 


If  it  reach  your 


RaUway 

Apparatus, 


A  Destructive  Lightning:  Flssh, 


Produces  this  Result. 


THE 


M  D 


Lightning 

Arrester 


15  AN 


Effective  Insurance. 


Always 

ready; 

never 

fails  to 

protect; 

requires 

no 

attention. 


M  D  Railway  Lightning  Arrester. 


POWER  STATION  DAMAGED. 


Lightning  Burned  Out  a  Qenerator. 


Lightning    played 

power  plant  of  the 

Railway  Company,  at 


havoc    in    the 

Electric 

-,  dur- 


ing the  thunderstorm  Thursday  even- 
ing, damaging  a  generator  to  the 
extent  of  $400  or  $500.  The  lightning 
came  over  the  wire  twice,  but  was 
grounded  by  the  lightning  arrester 
without  damage.  The  third  time  the 
lightning  passed  through  to  the 
generator,  burning  out  several 
coils  and  setting  the  machine  on 
fire.  But  for  the  prompt  action  of 
the  men  in  charge  of  the  machin- 
ery, great  damage  might  have 
resulted. 

The  stopping  of  the  disabled  ma- 
chinery not  only  brought  the  vi'hole 
electric  road  to  a  standstill,  but  ex- 
tinguished every  light  in  the  power 
house. 

Extract  from  Z^ally  Paper. 


MAGNETIC 
BLOW-OUT 


General  Electric  Company, 


ES    ^P-P-ICBS: 


EUCnUCAL" 
vtPPARAmS 


Boston,    Mass. 
New  York,  N.  Y. 
Syracuse,  N.  Y. 
Buffalo,  N.  Y. 
Philadelphia,  Pa. 


For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Canada. 

For  all  business  outside  the  United  States  and  Canada:     Foreign  Department,  Schenectady,  N.  Y., 

and  44  Broad  Street.  N,  Y. 


Baltimore,  Md. 

Columbus,  Ohio. 

Dallas,  Texas. 

Pittsburg,  Pa. 

Nashville,  Tenn. 

Helena,  Mont. 

Atlanta,  Ga. 

Chicago,  111. 

Minneapolis,  Minn 

New  Orleans,  La. 

Detroit.  Mich. 

Denver,  Colo. 

Cincinnati,  Ohio. 

St.  Louis,  Mo. 

San  Francisco,  Cat 
Portland,  Ore. 

^TAISDARP^ 
£LECrei&U.^ 
APPARffUS 


^gAt 


Assial 

CoBfntioi 

A.S.R.A. 


Headquar- 
ters, 

Brunswick 
OQ    Hotel. 

Exhibit, 

Mechanics' 

Hall, 

Boston. 

Mass. 
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BIDGE 


mm 

OUR  CATALOGUE 

OF  THREE  HUNDRED  PAGES  TLLUSTRAT 
ING  AND  DESCRIBING  A  LARGE  NUMBER  OP 

BRIDGES  Designed  and 

BUILDINGS  *  Is  no"  rady  anj 
-  .  r^  r>/-\/-M^C*  %  «^  be  sent  on  4p. 
AND  ROOFS    ?    pltaBon. 

<THE  BERLIN  KON  BRIDGE  CO. 

/p-;..,fl»   EAST  BERUN.  CONN.  ^^ jj 


BHULTZBELTlNq! 

(patent  sable  rawhide) 

SHULTZBELTlNqC0.5T.LOUlS.MO. 
UiS.A 


^H)  DELAWARE  HARD  FIBRE  CO., 

^<:^is!!^  WILMINGTON, DEL. 

SBBTD  FOB  CATALOGUE  AJTD  SAaiPl.ks. 

Sheet99  Rods,  Tubes   and    Special    Shapes. 


5END  FOR  300  PAGE  lLLU5,CaTiL0GUE 


Making  Rosettes  Our  Specialty —       !■ 

Write  for  full  particulars,  free  Samples,  et<i 

RCleat-Concealed-Combination-Sq.  Base 
OSETTES 
Investigate— $5  saved  is  interest  on  $ioo. 

H.T.  PAISTE  CO. 

CHICAGO  PHILADELPHIA 


'ACTORT. 


A  New  Feature 

IN  INCANDESCENT  LAMPS. 

Our  present  make  of  lamps  are  GUARANTEED 
to  average  a  MAINTENANCE  of  their  INITIAL 
CANDLE  POWER  at  standard  efficiency  for 
over  300  HOURS. 

HiCH   VACUUM. 

NO   BLACKENING. 

LONG    LIFE. 

Free  Samples  for  Testing,  on  Application. 
Write  Us  for  Further  fnformalion. 

be:a.coim    l.aivif>   <so. 

AGENTS  WANTED.  New  Bfunswick,  N.  J. 


MANSFIELD 


^  MANSriEI-D.OHIO. 


"AMERICAN"  ffi" 

ARE  THE  f  EST.    tand  for  dMcrlptlvt  Circulir, 
'  Abaolutaly  Non-lnfrlngiriK. 


AMERICAN  BATTERY  CO., 

csT'D  nil.         174  (.  Clinton  St.,  Chicago,  III, 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETSt  RODS  AND  TUBlNCL 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Waabftra 
and  Pacitlngs.    Patent  insulating  Cleats. 


MAJrUFACTUHED  ET 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   Del. 

VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  medianical  purposes,  in  sheets^ 
tulKSy  rc^  and  special  shapes.    Catalogues  and  samples  on  applicatioo. 


vulcanized  fibre  CO., 


Wilmington,  Del. 


lERsWlliflNSJ 

UZnd,  ai.  IlPhlla. 


GENERAL^ 
SUPPLIES 


^  Black  Diamond  File  Worlds.  "* 


Special 
.  Prize 
Gold  Medil 
at  Atlanta, 
1895. 


4^^    OVB  «OODS  ABE  ON  8AI.E  IN  EVER'T  I.EAI>IN»  RARDIVABE 
^  STOBE  IN  THE  UNITED  STATES  AND  CANADA. 


^ 
^ 
^ 
^ 
^ 
^ 
^ 
^ 

!» 
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16.  &H.  BARNETT  COMPANY,^ 


♦J 


PHILADELPHIA,  PA. 


^^¥^¥^¥¥^¥^^¥¥i¥^^^^¥¥¥$^^^ia 


BEWlfiEDWlTH  RAVEM  WHITE  CORt.WIRE 


OFFICE 

1  131   THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

3Z0  Dearborn  St.,  Chicago  Ml. 

Gentlemen; — After  carefully  consider- 
iDgf  the  merits  of  tiie  various  brands  of 
wire  upon  the  market,  we  liave  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,   the   wire  upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  verv  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


GRIMSHAW  WHITE  CORE 
RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 

New  York  Insulated  Wire  Company, 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  United 

States. 

Used  by  some  of  the  largest  Central  Station* 
and  Fire  and  Police  Departments  in  the  U.  8. 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES: 


CHICAGO: 


BOSTON: 


SAN  FRANCISCO: 


320  Dearliorn  St.    1 34  Congress  St.   ItB  New   Montgemirx  SL 


'imiiiaMMiliiiiii iiilB I \ssrl  "  nniriiwai.  TBAM-ran  ruii.t  in  ih.ti  "  li' 
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SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

"""h.V.  mxloNr'    Simplex  Electiical  Company, 

1137  MonaHncck  Block.  CHICAGO.  75-81    Cornhlll,  BOSTON,  MASS. 

AL-P-REID  R.  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

aOO  AKD  208  NOBTH  THIRD  STREET,  PH11.ADE1.PH1A,  PA. 


.l-ON'/. 


1SS9— Paris  Exposition, 
Medal  for  Bnbber  Insalatlon. 

1893->Vorld's  Fair, 
Medal  for  Rubber  Insalation. 


TRADaMHRIb 


THE  SXAHDAKD  FOB 

RUBBER  I?rS1TI/ATIOIir. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee^p^o'.?"  Wires. 


THE  OKONITE  CO..  Ltd. 


Willard  L.  Candee,  1 
^.  DurantOheever,  ' 


Managers.       253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Sunt 
W.  H.Hodglns.Secy. 


JOHNTJ.  CEIMMIJJS,  JB.,  Pf  est. 


(Formerly 
California 
Aipbalt  Co.) 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  (or  it,  or 

Atlantic  Alcatraz  Asphalt  Co., "  ^n"IV«"^*' 


THE  "AMERICAN"  FUEL 

ECOIMOIN/IIZEIR. 

THE  BEST  IN  THE  WORLD. 

BROOMELL, SCHMIDT  tc  CO.,  Ltd. 

MANUFACTURERS, 

Cible  Address.  V^F9»C,     V^JK^^ 

Broomeli,  York.  .   ■      «=-      ^ 

A  B  C  Code.  4th  EdltloD.  ^-'-  ^-  ^- 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.  Please  com- 
municate direct  with  us.  We  are  always  glad  to  send  expert  engineers  to  look  over  the  ground  and 
submit  estimates.  It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICflGO. 

WESTON  Electeal  \\[t\n\m\  Co. 


114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


lUnaied  Dial 
Station  Mrmenis, 

These  iQBtmments  are 
bsBed  npon  the  same  gen- 
eral principle  and  are  jii8t 
as  accnrate  as  our  regular 
Standard  Portable  Direct 
Cnrrenfc  Voltmeters  and 
Ammeters,  but  are  much 
larger,  and  the  working 
parts  ai-e  inclosed  in  a 
neatly  desigDed,  dust-proof 
cast-lroQ  case  which  effect- 
ively shields  the  instru- 
menta  from  dletarbing  in- 
fiaences  of  external  mag- 
QetiQ  flelds.- 


Weston  Standard  Hlumtnated 

Dial  Station  Ammeter, 

Style  B. 

Mention  the  Western  Electkician  wlieu  writing  for  catalogues, 


Weston  Standard 

Portable  Direct  Heading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
andVoltmeters,  for  Alter- 
nating ana  Direct  Current 
Circuits. 

Our  portable  instruments 
are  recognized  as  standards 
thron«hout  the  civilized 
world. 

Our  Semi -Portable  La- 
boratory Standard  Volt- 
meters nod  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, abHolute  standards  for 
Laboratory  use. 


MIOM 

PARIS  1867. 


CHICAGO  1693      PHILADELPHIA  1876. 


fT^/yx^ 


CALrrORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


i::v  s  ur-,  A.'r  jso 

WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mlr. 

203  Broadway,  New  York. 

Western  Office,  Marquette  Bldg.,  Clilcago.  III. 
M.  DUPEROW, 
Washington,  D.C. 


NEW  ORLEaNS  ELEC.  CO. 

New  Orleans.  La. 


StandardUndergroundCableGo. 


642  The  Kookery, 
Chicago, 


Westlnt'liouse  Bldf;.,        18  Cortlandt  St., 
I'lttsburB.  New  York  City. 

B07  Sucurity  KiilWinB,  St.  Louis.  .Mo. 


122".  lietz  Bldg^ 
riilladelphia,  Ps, 


p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  HlKh  Cirade  Robber  Covered  Wires  ond  Cables. 


Steel  Dynamos  and  Motors,  8, 
15,  20,  35,  60,  100,  200,  soo  and 
Boo-llght  macblnea.  i4, 1, 2,  8, 
B,  10,  15.  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
dering. 
THE  HOBART  ELECTRIC  MFG.  CO..   -  Troy,  Ohio. 


For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased. 

BAKER  &  CO.,  408-414  Xew  .Jersey 
IKailroad  Ave.,  Keivark*  N.  3. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switciiboard  Instruments,  X*Ra> 
Focus  Tubes,  Induction  Colls 


HEADQUARTERS 

F-OIR 

RHEOSTATS! 

THECUTLER-HAiVIMERMFG.CO., 

CHICAGO. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  in  the  world  to 
make  a  special  study  of  this  problem.  Our  lonf 
experience  and  careful  iorestlgattoD  enables  oi 
to  be  of  service  to  wide-awalte  electricians. 

MASSACHUSETTS  CHEMICAL  COMPAKY, 

Boston,  Mass.,  U.  S.  A. 


T.H.Brady,  New  Britain,, Conn., U.S.  A.. 

Manufacturer  of  Mast  Arms.PoIeand 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Constructlqn 
VfOT'^.—Catalogms  and  PTic*B  fur- 
nUTud  on  appliajtion. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO..  PHILADELPHU 


it 


HARDY"  LAMPS 


SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 
TI-IE   1^.  &  ^A/.  CO.,   F3|-r'T-SP~IE:i_D,   IVIi 

Manufacturers  of  Dynamo  Brusbes,  Arc  Haoger  Boards,  Sparii  Arresters  and  CommulBlor  Compound. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meysenburg  &  Badt,  Chicago.     Pacific  ArcLamp  Co.,  23  Stevenson  St.,  San  Francisco. 


-srovEi.T'e  isr  pobcei/Aist- 


NXSTKT  PZSRU  FUSS  PlaUG-. 

TRY  IT— YOrXL.  BUY  IT. 

iv^e^-w    C^attiioe:*^^'    Ox:**.        S^an.c3l    for-    It. 

PERU  ELECTRIC  MFC.  CO.,  PERU,  IND. 


Aliernating  Current  Desk  and  Ceiling  Fans. 

rEBFECT  IIECflASriCAL.  COIVSTKUCTIOIV, 

SICrHEI^T  EIiECTBICAIi  EFFICIEKJCY. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


SOLE 
MAKERS  IN  THB 
V.  S.  A. 


THE  Fuel  Economizer  Co., 


MAIN  OFFICE  AND  WORKS:  MAHEAWAN,  N.  Y. 

^  Branch  OFFICES:    74  Cortlandt  St.,  Now  York;  lo.'^ii  Mx- 

-^*^        ctianee  Ttldg.,  Boston.  Mass.;  llosMonadnock  Blk..  Chicago,  111,;  ^ 

K'ySt,  Ctiambers,  Montreal,  Can.;  Si  First  St.,  San  Francisco,  Ctil, 
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VIEW  OF  JOINTS. 


Creosoted    Wood    Conduits 

F'OR   UIMDERO ROUND    \A/IRES. 

FOR    TELEPHONE,    TELEGRAPH    AND    ELECTRIC    LIGHT    COMPANIES. 

There   are   advantages  in   UNing  CBE060TED   ^VOOD  CONI>riTS 

not  obtained  in  luiljis  any  other  kind;  les  vrill  not  be  :§icratched  by 
beins  drairn  threngh  tbem ;  no  concrete  foundation.  i^ideH  or  top 
recLuired :  wires  in  creosoted  irood  condnits  are  most  easily 
reached  hettveen  manholes :  sabvrays  constructed  -with  rreo»oted 
wood  conduits  in  le»s  time  than  by  any  other.  In  parks  and  on  boule- 
vards they  are  the  best  because  vegetable  gro^vth.  is  preA'euted,  keep- 
ing roots  aw&y  from  cables. 

VME:  IVIICHIGAIM  PIP>E:  OO.,  Bay  Ci-by,  IVIichigrari,  KJ.  S.  A. 

A  Xational  Rider  never  changes  his  mount— National  Cycle  Mfg.  Co.,  Bay  City,  Mich.  Get  our  JTew  Catalogue. 

W.  S.  HILL  ELECTRIC  CO^JleyedtaLiii 


CROSS     ARMS 

CREOSOTED    WILL    LAST   FOR   MANY 

YEARS. 
IT  PAYS  TO  USE  THEM. 

GET  OUR  PRICES. 


Send  lor  Catalogue. 


GENERAL  WESTERN  AGENTS: 

Central  Electric  Co.,  Chicago. 


^^A/l■ 


5   AND    F>A.IMI 


TRANSFORMERS-WATTMETERS 


:f'|s~er'S    iis/irr^veo.) 


Double  Primary  Coils, 
Double  Secondary  Coils, 
Good  Ventilation, 
Light  Weight, 
High  Efficiency, 
Good  Regulation. 
Small  Iron  Loss. 

Convenient  to  Install. 


No  Brushes, 
No  Commutator, 
No  Moving  Wire, 
Simplicity. 
Durability, 
Reliability, 

Accuracy,  „  ,  .    .  ^ 

Even  to  a  6  c,  p.  Light. 


DIAMOND  ELECTRIC  CO., 

Officei  1202  Fisher  Building,  Chicago,  III. Factory!  Peoria,  III. 

BARGAINS  IN  ELECTRICAL  MACHINERY. 


POWER  GENERATORS,  500  VOLTS. 


1—50  k.  w.  C.  &  C. 
I — 50  k.  w.  Detroit. 
4 — 60  k.  w.  Edison. 
I — 60  k.  w.  Wood. 


I — 60  k.  w.  United  States. 

1— D62  T.  H. 

I — 65  k.  w.  Detroit. 

I  ~75  k.  w.  Card,  new. 


4 — 75  k.  w.  Westinghoase,  latei^t  type,  new,  $775  each. 

I — 80  k.  w.  Detroit.  i  — m.  p.  90  T.  H. 

2 — 75  k.  w.  Short.  I — m.  p.  100  T.  H. 

I— m.  p.  80  T.  H.  *  5 — 100  k.  w.  Detroit,  S600  each. 

3 — 150  k.  w.  Westlnghonse,  latest  type,  new,  $1,175 
eacli. 


RAILWAY  MOTORS. 


G.  E.  800 — Westinghouse  No.  3. 
Westinghouse  No.  12 — m.  p.  30. 


T.  H.— m.  p.  50  T.  H. 
F.  30 — F.  40  Edison  No.  6. 
Write  for  prices. 


Edison  generators  and  motors,  new  field  and  armature  windings    and 
new  commutator.    Wound  for  125  volts,  220  volts  or  500  volts. 

30  k.  w.  Edison,  $400  each.  00  k.  w.  Edison,  S600  eacb. 

45  k.  w.  Edison,  S550  each. 

General  Electric  alternators,  new  field  and  armature  windings. 

60  k.  w.,  S650  each.  120  k.  w.,  $1,250  each. 


One  Type  A  18  T.  H.  Alternator,  260-light,  com- 
pound   wound,    self-oiling 

1— 650-llght  30  K.  W.  Westinghouse  Alternator, 
with   exciter  and   instruments 

1-^50-light  T.  H.,  Type  A  6,  Alternator,  with  e.\- 
citer   and   instruments 

1— A  35  T.  H.  650-light  Alternator 

1— 75l>-llght  Westinghouse  Alternator,  with  exciter 
and    iLStruments    

1— 1,000-light  Westinghouse  Alternator,  with  ex- 
citer   and    instruments 

1— 1,000-light  National  Alternator,  with  exciter  and 
instruments    

1— 1,000-light  Westinghouse  Alternator,  with  ex- 
citer and  instruments 

1— A  60  T.  H.  1,000-light  Alternator, 


1— 2.000-ligbt    Westinghouse    Alternator,    with    ex- 
$400.00  citer  and   instruments   $900.iJ0 

1— 15-light  Sperry  Arc  Dynamo.  2,000  C.  P 100.00 

400.00          1— 25-light  Sperry  Arc  Dynamo,  2,000  C.P 140,00 

1— 35-light  T.  H.  Arc  Dynamo,  2,000  C.  P 300.00 

S75.0O           1— 15-light  T,  H.  Arc  Dynamo,  1,200  C.  P SOO.OO 

475.00           1—50-light  T.  H.  Arc  Dynamo,  1.200  C.  P 400.00 

1— 60-lIght  Standard  Arc  Dynamo.  2.000  C.  P 350.00 

425.00           1—50-light  Ball  Arc  Dynamo,  SOO  C.  P 200.00 

1— 125-Iight  Sprague,  llO-voit  Dynamo  (New) 140.00 

650.00           1— 150-light  Jeuney,  llO-volt  Dynamo  (New) 160.00 

1— 150-light  Lloyd.  llO-volt  Dynamo 125.00 

500.00           1— 225-light   Detroit,   UO-yolt  Dynamo 150.00 

1— 300-light   United   States,   110-yolt   Dynamo 175.00 

850.00           1—400  Wood,  llO-volt  Dynamo,  multipolar 275.00 

S76.00           2— 540-light  Edison  Dynamos,  110-yolt.  30  K.  W 325.00 


The  above  Apparatus   in   Chicago  stocl(   ready  for  Immediate  delivery. 
Machinery  and  Supplies. 


Long  Distance  Telephone 
74-4  Express. 


166- 


NEW      T.      H.      KECORDiNG      WATTMETERS.      FOR 
ALTERNATING     CURRENT,     50-VOLT. 

10  Ampere    $8.50 

20  Ampere    10.00 

30   Ampere    12.00 

50   Ampere    1100 

Also  a  large  quantity  of  Shallenberger  ampere-hoor 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 
Western  Electric,  single  or  double  carbon....  $7.50  each 

Standard 6.00  each 

T.   H..   6,S  ampere  and  9.6  ampere,   single   or 

double    10.00  each 

Send  for  complete  List  of  Electrical 

h/vimoe:, 

174  So.  Clinton  Street,  CHICAGO. 


September   17,   li 
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TRAGI    UAflK 


'Qtfflorine  accumulator" 


BEGIBTEREO   SEPTEMBEH    II,   1894. 


CHLORIDE  ACCUMULATORS 

IN  THE  STATION  OF  CLAREMONT,  N.  H.,  ELECTRIC  LIGHT  COMPANY. 
OPE  RATED  BY  WATER  POWER  WITH  AUXILIARY  STEAM  PLANT. 

THE  ELECTRIC  STORAGE  BATTERY  CO.,  Boston,  Hass.  Claremont  Ki.k<ttii.    I,i<;ht  Comi\n\.  ri.AUKMONT,  N.  H..  Jimc  _".»,  1k9k. 

(tKNTlemp:n:-  In  reeard  to  the  stoi;Ljic  battery  Int^talleci  by  you  at  our  powerhouse,  I  am  pleased  to  make  th3  fdllouliii;  ttdtement: 

I  have  practically  li;nl  ctiar^'c  of  tin-  phiiit  since  Us  Installatlou  two  years  aso.    The  plates  are  now  Id  ett^MlcondllUiii.aiitl  no  rt-newals  whatever  han-  be<Ti  maiJe. 

In  the  month  of  .January,  lv.it;.  in-forc  the  battel les  were  installed,  It  was  found  necessary  to  ruu  the  auxiliary  enyiui-  soim-  i-ii  Iiouph  to  supplement  the  water 
wheel.  During  January,  iHim.  alter  the  batti^rles  were  Installed,  the  same  conditions  as  regards  water  power  prevailed,  ami  the  station  load  was  :«  per  cent  heavier, 
yet  It  was  necessary  to  run  the  auxiliary  euRlne  only  13  hours  during  tlie  month. 

We  have  also  abandoned  entirely  tlie  use  of  tlie  water  wheel  governor  since  the  batteries  were  put  In,  these  servlDK  to  maintain  satisfactory  regulation,  the 
hand  Kate  being  used  to  take  care  of  the  large  and  gradual  changes  of  head  and  load. 

During  the  winter  we  frequently  discharge  the  battery  at  the  rate  of  75  amperes  for  two  hours  or  mo*'e  to  carry  the  peak  of  the  lighting  load.  Its  nominal  rating 
belDg  50  amperes.    It  also  carries  the  load  during  the  day  and  after  midnight  without  any  attendance  whatever.  (Signed]       W.  A,  HESSELIIXE,  Supt. 


THE  XSIxZSCTRIC  STORAGES  BATTERY  CO. 


Drexel  Building, 

PHILADELPHIA,  PA. 


(  NEW  YORK.  20-22  Broad  St.  SAN  FRANCISro,  CAL..  10  Front  St, 

SALES  OFFICES:  i  BOSTON.  MASS.,  CO  State  St.  Catalogues.  BALTIMORF,  MD..  F.|Ultahle  Bide. 

I  CHICAGO,  ILL.,  Room  U24  Marquette  Bldg.  CLEVELAND,  O.,  Room  914  New  Englaod  Bldg. 

CANADA,  The  Canadian  General  Electric  Co.,  Limited,  Toronto,  Ont. 


The  Bossert  Electric  Construction  Co., 


Sole  Manufacturers  and  Patentees  of 


Distribution  and 
Main  Junction. 


Outlet,  Switch 
and  Cutout. 


BOXES 


We  furnish  any  kind  of  a  box  needed 
by  a  contractor  in  wiring  a  building. 


WRITE   FOR  CATALOOUES. 


Switchboards-Panel  Boards.      (JTICfl  N.  Y. 


S^OTSI 


,;r>  \VE  MAKE  CUTS  OF  ALL  KINDS  I 

Stt      l^tABEFlSOFTHISJOUI?NAl.,INNEEB      § 


[•Ji<MAi>'mviU'I*l'JM99il*Ii|3bi*I>^^ 


Pf^lC£S  BtFORL  ORDtpC  £LSEWHERE. 
20YEAHSlNTHE.BySINLSi. 
CHCACO  LLLCTRO'  fit  STtREOT  YPt  CO. 

14<5 155  PLTMOUTH  PLAtE  CHltA&O  ILL. 


■i^^:@a;^^K^g3g^Ke^e8:^ffBg<gK^g^!<a£M!:c!s^t& 


watchmahs 


RELIABLE  ACCURATt 
WRITE  FOR  PRICES      * 


EDWARDS  8c  CO  VVurt^ave 

R.EDWARDS-  ALUNGEN-  NEWYORKCITY' 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  MTg.  Co.     ix 

Allen-Hussy  Co xv 

American  Battery  Co  —  ixll 
American  El.  Heater  Co.        x 

Amer.  EL  Meter  Co 

Amer.  El.  Tel.  Co xiv 

American  Elec.  Works ....  xl 
American  Pegamoid  Co    xvlU 

Ames  IroH  Works 

Armlngton  AiSlms  Co..  .  six 
Atlantic  Alcatraz  Agph.Co.     1 

Bftttn#ttree x 

toer  A  Co 1 

BftllEnglneCo xlx 

BamettCo-.G.  A  H xxit 

Beacon  Lamp  Co xxil 

Seattle  Zinc  Works  Co.  xll 
Beck,  A.,  ElectrlcCo....  xli 
Berlin  Iron  Bridge  Co.,     xxll 

Berthold  &,  Jennings xHl 

Besly  A  Co-.Chas.  H...     xxii 

Boiler  Expurgator  Co...    

BOrden  St.  Selleck  Co x  Lx 

Bossert  Elec.  Const.  Co..      iil 

Brady,  T.  H i 

Brlxey,  W.  E I 

Broomeil,  Schmidt  A  Co. .       i 

Brongtaton,  H.  P x 

Huckeje  Electric  Co ... .  iv 
Bullock  Elec.  Mfg.  Co...  xlll 
Burnley  Batt.  &  Mfg.  Co.   

Cabinet  Mfg.  Co — 


Central  Electric  Co v 

Cbicego  Armature  Co....    xll 

C.  B.  AQ.  R.  R 

Chicago  Edison  Co .  ...  iv,  xii 
Chicago  El.  A  Stereo.Co..      lii 

Chicago  Ins.  Wire  Co. . .     

C,  M.  A  St.  P.  R.  R xlli 

Clnn.  Corrugating  Co  ...  xvl 
Cleveland  ElectrlcCo....  x 
Coilumbia  Inc.  Lamp  Co.      ix 

Commercial  EL  S.  Co — 

Crocker-Wheeler  El.  Co.. 

Crofton  Storage  Eatt.  Co.  i 
Cutler-Hammer  Mfg.  Co.  1 
Cutter  El.  A  Mfg.  Co 1 

Dayton  Globe  Ir.  Wks.  Co.  xvl 
Dearborn  Drug  &  Cb^Co.  vi 
DelawareHard  Fibre  Co.  xxil 
Detroit  A  Clev.  Nav.  Co.      xix 

Diamond  Elec.  Co. ii 

Dlebl  Mfg.  Co vil 

Dlion  Crucible  Co..  Joa.      xvl 

Eastern  Elec.  Cable  Co . .  — 

Edwards  A  Co Ill 

El.  Eng  Inst.  Corr.  Inst. .  xl 

Electrical  Exchange li 

Elec.  Appliance  Co x 

Electric  Ry.  Equip.  Co..  xiil 

Electric  Storage  Batt.Co.  ill 

Electrician  Pub.  Co xvl 

Emerson  El.  Mfg.  Co i 


Empire  China  Works ....    xxll 
Ericsson  Telephone  Co..      xv 

Parr  Tel.  A  Cons.  Sup  Co.  xv 

Fisk,  H.  M.,  Mfg.  Co xv 

"For  Sale"  Advs xil 

Fort  Wayne  EL  Corp x 

Fuel  Economizer  Co i 

Oarlock  Packing  Co 4.  

General  Electric  Co....       xxl 
Oen'l  Inc.  Arc  Light  Co..  

Gordon-Bumbam  Battery 
Co 


Hin,  W.  S.  Electric  Co. .. 

Hlne  A  Co.,  Lucius  A 

Hobart  Elec.  Mfg.  Co.... 
Hodge,  Walsh  ALoring. 
Holmes  Flbre<Graph.Co. 
Holtzer-Cabot  Elec.  Co. 
Huebel  A  Manger 

Illinois  ElectrlcCo  

iDsull,  Martin  J 

Internat'l  Cor.  Schoola. 


xll 


K.  A  W.  Company,  The  .         I 

Kartavert  Mfg.  Co 

Keystone  Elec.  Inst.  Co.     xil 

Keystone  Tel.  Co xlx 

Klein  A  Son,  Mathlas...      xv 
Kokomo  Tel.AELMfg.Co.     xv 

LeaMfg.Co xll 

Leclarrche  Battery  Co ... .    siii 

F'or   Olasai-fied    Index    o-F  iD^d 


LeflelACo.,  James xvl 

Lemon,  L.  E x 

Leonard,  Ward  El.  Co...        x 

LindsleyBros xill 

Link  BeltMachlnery  Co.     xl  x 

Lockie  &  Viall xli 

Lombard  Water Wh.  G.  Co.    x  1 

L.  P.  A  D.  Transmitter  Co 

Lynn  Inc.  Lamp  Co vil 

Mam  Belting  Co 

MansfieldTem.Cop.Co...  ixU 

Mass.  Chemical  Co I 

McLennan  A  Co.,  E —  x 

Mica  Insulator  Co x 

Michigan  Pipe  Co il 

Miscellaneous  Advs xli 

MononR.  R xv 

Montauk Multlp. Cb. Co.    xxll 

Hoore,  Alfred  P 1 

MuDseil  ACo  ,  Eugene..  x 
Munson,  Charles,  Belt  Co.  i 
Murray  Ircu  Works  Co.    xvii 

National  Carbon  Co 

National  India  Rubber  Co. 

New  York  Ins.  Wire  Co. . . .  iv 
Northwest  Engln'r'gCo.      xv 

C«iio  El.  Spec.  Mfg.  Co.  xl 

Okonlte  Co.,  The 1 

Otto  Gas  Engine  Wks. . .    — 

Pacific  Electric  Co xvl 


Palste  Co.,  H.  T xxil 

Partrlck,  Carter  AWilklns  xxll 
Peerless  Rubber  Mfg.  Co.  x 
Pelton  Water  Wheel  Co. 

Peru  Elec.  Mfg.  Co 

Phillips  Ins'd.  Wire  Co.. 
Phosphor-Bronze  S.  Co. 
Proctor -Raymond  M.Co. 


xvl 


xl 
xvl 


Queen  A  Co 1 

Rawson  Electric  Co 

Relslnger,  Hugo 
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We  have  the  Largest  and  Most  Complete  Electrical 


I 


In  the  West.  EL,ECTRICAL  REPAIRS  AND  MACHMHE  WORK  OF  EVERY  DESCRIP- 
TI03f.  In  having  jonr  repair  worlc  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  snre  of  good  work  and  get  the  benefit  of  onr  experience. 


CHICAGO  EDISON  COMPANY, 


IVIARKI 


OMI 


Grain's 


PARHELION 


SEE  THAT  CLUTCH? 


ENCLOSED  ARC  LAMP. 

Economical,  Simple,  Durable, 

All  Parts  Interchangeable. 


EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
RESPONSIBLE   SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Cen.  Sales  Agent, 

1208  SHEFFIEliD  AVE.,  CHICAGO. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


^VKFR^ni,     Ol-ilO, 


MANUFACTURE 


ELECTItIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 


ALL  OF 


THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


SANDY  HILL,  N 


MANUFACTURERS  OF 


JNDUCTOR  ALTERNATORS. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


OFFICES: 

New  York— 39  Cortlandt  St. 
Providence,  K.  I.— Baniean  Bldg 
Wastilngton,  D.  C— 60  Kellogg  Bldg. 
Charleston,  S.  C— 17  Broad  St. 
New  Orleans,  La.— 22s  Henuiin  Bldg. 
DaUas.  Texas— 158  Main  St. 
Houston,  Texas. 
Chicago,  111.— 1000  Fisher  Bldg. 
Minneapolis.  Minn  —101  First  Ave.  N. 
Harrisburg.  Pa.— 11  N.  Mariiet  Square. 
Elmlra,  N.  Y.-V.  M.  C.  A.  Bldg. 
Atlanta,  Ga.— 1  N.  Forsyth  St. 
Omaha.  Neb.— 1510  Howard  St. 
San  Francisco,  Cal.— 109  Market  St. 
St.  Louis.  MO.-601  Burlington  Bldg. 
Portland.  Ore.-  V2i  First  St. 
Yokohama,  Singapore  and  Manila— Eagnall  & 
Hilles. 


REWIRED  WrTH  RAVEH  WMFTE  COREJORE 


OFFICE 

TK^   Ferris  >^^l-i^^l   C^. 

1  131    THE  ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago.  III. 

Gentuemes; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  e.tclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,    the   wire  upon   the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Tours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  TJnitej 

States. 


GRIMSHAW  WHITE  CORE 
RAVEN  WHITE  CORE. 

PflMDCTITinU    line    \1(IDC     Used  by  some  of  the  largest  Central  Stationi 
LUITlrLl  I  I  lUn    LinL    WInL    and  Fire  and  Police  Departments  in  the  U.  8. 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandl  St.,  New  York. 


nnjMPUcc.J         CHICAGO:  BOSTON:  SAN  FRANCISCO: 

"'"""'""•1320  Dearborn  St.    134  Congress  SI.    IIB  New   Montginerr  St. 


BUCBE7E 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 


IIMOANDI 

Monadnock  Building,  Chicago. 


IVI 


THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Qhio. 


September  17,  li 


WESTERN    ELECTRICIAN 


There  are  Acres  of  Buildings 

Electrically  Lighted  where 

I 

Okonite  Carries  the  Current. 


»|s^Sd|3^>^^|«|iK 


Miles  upon  miles  of  Okonite  Wire,  buried  for  years  and 
years,  carries  the  current  without  loss.  Isn't  that  a  good 
wire  to   buy?  

Central  Electric  Company, 


GEO,  A.  McKINLOCK,  President. 
CHARLES  E.  BROWN,  Secretary. 
S.  R.  FRAZIER,  Treasurer. 


264=266=268=370  Fifth  Avenue, 

. . , .  CHICAGO, 


SOUTHERN  ELECTRICAL  SUPPLY  CO.,  5T.  LOUIS. 


WESTERN   ELECTRICIAN 


September  ly,  1898 


^  DRUG  AND  CHEMICAL  WORKS, 

DEARBORN  laboratories,  water  chemists, 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


VEGETABLE  BOILER  COMPOUND. 


ALL  KINDS  OF  ANALYSIS. 


OILS  A  SPECIALTY. 


WATERS  FREE. 


Finest  and  Largest  Laboratories 
in  the  World.. 


29, 30,  31, 32  and  33  Rialto  Building,  CHICAGO. 


WM.  H.  EDGAR,  President. 


CLASSIFIED  INDEX  OF   ADVERTISEMENTS. 


jLimiui  eia  tors. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Jfiiectrlc  Appliance  Co. 

Illinois  Electric  Co. 

Partrick,  Carter  &  Wilkins. 

Proctor-Raymona  Mfg.  Co. 

Western  Electric  Co. 

"Western  Eleo-  Supoly  Cj. 
▲re  Ijunpa. 

Central  Klectnc  Co. 

DlehlMIg  Co. 

Electrical  Exchange. 

Pt  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Qen'l  Inc.  Arc  Light  Go. 

Lea  Mfg.  Co. 

btout,  G.  H. 

Walker  Company. 

Western  Electric  Co. 

Western  Klect.  Supply  Co. 

■Weatlnghouse  El.  a  Mfg.  Co. 
Are  iiiftit  <;ord. 

Samson  Cordage  Wks. 
Batteries  and  Jars. 

Burnley  Batt.  &  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Gordon-Burnham  Battery  Co 

Illinois  Electric  Co. 

Leolanohe  Battery  Co.,  The 

National  Carbon  Co. 

Partrick,  Carter  A  Wllklns. 

Peru  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bttlls. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Huebel  *  Manger. 

Illinois  Electric  Co. 

Partrick.  Carter  &  Wilkins. 

Proctor-RaymonQ  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
BeltliLK. 

lilnk  Belt  Machinery  Co. 

L.  P  &  D.  Transmitter  Co 

Main  Belting  Co. 

Munson.  Chas.  Belting  Co. 

Peerless  Ruboer  Mfg.  Co. 

Sfaoltt  Belting  Co. 
Bsllers. 

Ames  Iron  Works. 

Armlngton  &  Sims  Co. 

Murray  Iron  Works  Co- 

Westlnghouse,  Church,  Kerr 
dCo. 
B«oks,  EHeotrlcaL, 

■l»ctrlol»n  Publlfihlng  Co. 
Bridges,  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
Bnubes. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Holmes  Fihre-Graphlte  Co. 

K;.  &  ^V.  Company. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Elect-  Supply  Co. 
Buildings  and  Kooflngr. 

Berlin  Iron  Bridge  Co. 
BiLrffiar  Alarms. 

Central  Electric  Co- 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

Sleotrlo  Appliance  Co. 

Baebel  &  Manger. 

Partrick.  Carter  A  Wllklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
cables,  Electric  (Seelnaa- 

lAted      Wlree) ,     Copper, 

Sheet  and  Bar. 

American  Elec.  Works. 

BrUey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eaatem  Electric  Cable  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Waahburr  6  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Carbons. Points  A  Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relalnger.  Huko- 

Western  Elect.  Supply  Co. 
Componnd. 

Boiler  EspuTgator  Co. 


Dearborn  Drug&Chem.Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co.,  K- 

Ohio  Elec.  Specialty  Mfg.Co. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Michigan  Pipe  Co. 

Western  Elect   Supp'yCo.  : 
ConstmctiOB  A  Bepalrs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Corporation. 

Hodge,  Walsh  &  Loring. 

McRae.  A.  L. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Companv. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 
Contractors  and£lectric 

Uffbt  Plants. 

Akron  Elec.  Mfg.  Co. 

B&ia.  Force. 

Broughton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

tJnitea  Elec.  Imp,  Co. 

Wagner  Eleo.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  Eleo  &  MfgCo. 
Conveyors. 

Borden  &  Selleck  Co. 

Link-Belt  Machinery  Co. 
Copper. 

Btattie  Zinc  Works  Co. 

Besly  &Co..Cha8.  H. 

Mansfleld  Temp.  Copper  Co. 
Copper  IVlres. 

American  Electrical  Works. 

Besly  &Co.,ChasH. 

Brliey,  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &.  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 

Cordace. 

Samion  Cordage  Wks. 
Correspondence  t^choois* 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 
Cross-Arms,    Plus    and 
Brackets. 

Brady,  T.  H. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Electric  Ry.  Equipment  Co. 
Fan-  Tei.  &  Cons.  Sun.  Co. 
Michigan  Pipe  Co. 
Western  Elect.  Supply  Co. 
Cut-Outs  and  Swltebes. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
CleTeland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  EL  &  Mfg.  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Eleo.  Co. 
HIU,  W.  S.  Hlectrlc  Co. 
Illinois  Electric  Co. 
Insull.  Martin  J. 
K.  &  W  Company. 
Leonard,  H.  Ward  Elec  Co. 
Palate  Co..  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wagner  Elec.  Mfg.  Oo. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westiaghoose  EL  8t  Hfg.Oo. 


Dynamos. 

Akron  Elec.  Mfg.Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Uommerclal  El.  Supply  Co. 

Crocker- Wheeler  Elec.  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 

Insull.  Martin  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warner  Co  ,  Wm.  P. 

Warren  Elec.  Mfg.  Co, 

Warren- Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mlg.  Co. 
EcoBomlKers,  FneL 

Broomell,  Schm.ldt  4  Co. 

Fuel  Economizer  Co. 
£lee.  fieat'g:  Appliances. 

American  Elec.  Heater  Co. 
Electric  lleters. 

American  El.  Meter  Co. 

Electric  Kail  ways. 

General  Electric  Co. 

Walker  Company. 

Westlnghouse  EL  &  Mfg.  Co. 
Electrical  and  Mechani- 
cal Engineers. 

Bain.  Force. 

Broughton,  H.  P. 

Lemon.  L.  E. 

Sargent  A  Lundy. 
Electrical  Instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hill.  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Elec.  Co. 

PalsteCo.,  H.  T. 

Queen  &  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inst  Co. 
Electrical  Npeelalties, 

Central  Electric  Co. 

Cleyeland  Electric  Co. 

Commercial  EL  Supply  Co. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Pacific  Electric  Co. 

Western  Elect.  Supply  Co. 
Eiectro-llagnets. 

Varley  Duples-Magnet  Co. 
eiectro-Platlne  Haeh*y. 

Besly  &Co.,  Ch&i.  H. 

General  Electric  Co. 

Hobart  Eleo.  Mfg.  Co. 
Enfirines,  Gas. 

Otto  Gas  Engine  Wks. 
Esfflnes,  Steam. 

Ames  Iron  Works. 

Armlngton  &  Sims  Co. 

Ball  Engine  Ca 

Murray  Iron  Works  Co. 

Skinner  Engine  Co. 

Westlnghouse.  Church,  Kerr 
&  Co. 
Fan  Outfits. 

Beck,  A..  Electric  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Dlehl  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg,  Co..  .■\.. 

St.  Louis  El.  Supply  Co. 

Wagner  Eiectr'c  Mfg.  Co. 

Walkflr  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co- 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co. 

Vulcaniied  Fibre  Co. 
FUes. 

BameUCo.,G.  <fc  H. 
Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Western  Elect.  Supply  Co- 
Flexible  Sbafts. 

Stow  Mfg.  Co. 


Fuses. 

Insull,  Martin  J- 
Fuse  Wire. 

Central  Electric  Co. 

Commercial  EL  Supply  Ca 

Eleetrlo  Appliance  Co 

Western  Elect.  Supply  Co. 
Caskets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Gas  Lig:btins.  Electric 

Central  Electric  Co. 

Partrick,  Carter  &  Wllklns. 

Western  Electric  Co. 
Gears. 

BealyA  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 

General  Elec.  Mnpplles. 

Beck,  A..  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Applianpe  Co. 

General  Electric  Co. 

Hill,  W.  S.  Eleotrio  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Partrick,  Carter  A  Wllklns- 

Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  aad  Eleotrleal 

Glassw^are. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
GoT^nors,  Water  Wlieel. 

LombardWa  tor  Wheel  Gt.Co. 
Graphite  Specialties. 

Besly  <t  Co.,  Chaa.  H. 

Dlzon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphite  Co. 
Insulators   and  Insulat- 

luff  Materials. 

Atlantic  Alcatraz  Asph.  Co. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

HIU,  W.  S.  Eleotrio  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co-,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

PalsteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  ElectrlcAl  Co- 

Standard  Paint  Co. 

Standard  Underground  0.  Oo. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      TT^iries     and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

Briiey.  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Ca 

Ileotric  Appliance  Co. 

General  Electric  Co. 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  T. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Ca,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co, 

Washburn  Si  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Bleo.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
Lamps,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co., 

Illinois  Electric  Co. 

Insull,  Ma'tin  J. 


K.  A  W-  Company. 

Lynn  Incandescent  Lp.  Co. 

Sawyer- Man  Elea  Co. 

United  Elec.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Wettinghouse  EL  &  Mig.  Co. 
Leather. 

American  Pejamoid  Co. 
Llehtnins  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Weatlnghouse  EL  &  Mfg.  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  &  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 

Stilwell-Blerce  Smith- Valle. 

Westlnghouse,  Church,  Kerr 
&Co. 
Mica, 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
Minlne  Apparatus,  Elec. 

General  Electric  Co. 

Link-Belt  Machinery  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

American  Engine  Co. 

Beck,  A.,  Electric  Co. 

Bullock  Elec.  Mfg.Co. 

Commercial  EL  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Sargent  4  Lundy. 

Stanley  Elec.  Mfg.  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S'lpply  Co. 

Westlnghouse  EL  &.  Mfg.  Co. 
Pachlnff. 

Besly  A  Co.  Chas.  H. 

Qarlock  Packing  Co. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

American  Pegamoid  Co. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co. 

Standard  Paint  Co. 
Phosphor  Bronxe. 

Besly  &  Co.,  Chag.  H. 

Phosphor  Bronze  Sm.Co.Ltd. 
Platinum. 

Baker  &  Oo. 
Poles. 

Berthold  <t  Jennings. 

Electric  Ry.  Equipment  Co. 

Llndaley  Bros. 

Michigan  Pine  Company. 

Torrey  Cedar  Co. 
Poreeiain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Befiuers. 

Swarts  Metal  Refining  Co. 
Be-W^indina:— Bepairs. 

Beck,  A.,  Electric  Co. 

Chicago  Armature  Co. 

Chicago  Edison  Oo. 

Electrical  Exchange. 

Hodge,  Walsh  &  Lorlng. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Leonard,  Ward,  Electric  Co. 

Ohio  Eleo. Specialty  Mfg.  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Roofing:. 

Cincinnati  Corrugating  Co. 
Second-Hand  Machln'y. 

Electrical  Exchange. 

Hodge,  Walsh  &  Lorlng. 
Speahins  Tubes. 

Central  Electric  Co. 

Edwards  &  Co 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

PartrlcK,  Carter  &  Wilkins. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 


Speed  Indicators. 

Besly  &  Co.,  Chas.  H. 

Keystone  EI.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst-  Oo. 
Steel  Roxes. 

Bossert  Elec.  Const.  Co. 
Storage  Ratteries. 

American  Battery  Co. 

Crotton  Storage  Battery  Qo, 

Electric  Storage  Battery  Co, 

Lockie  &  VlalL 
Street  Cars.  ^- 

Stephenson  Co..  JoHn. 
Tapes,  Insulating. 

American  Electrical  Works- 

Briiey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Oo. 

Illinois  Electric  Co. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  &  Moen  Mfg.  Co. 

WesternEIectric  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

Material  and  Switch- 
boards. 

Allen-Hussy  Co. 

American  EL  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  EL  Supply  Co. 

Ericsson  Telephone  Co. 

Farr  Tel.  &  Cons.  Sup.  Co. 

Fisk.  H.  M.,  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Keystone  Tel.  Co. 

Kokomo  Tel.  &  EL  Mfg.  Co. 

Kusel.  D.A-.TeLAELMfg.Co. 

Northwest  Engineering  Co 

Rawson  Electric  Co. 

St.  Louis  El.  Supplv  Co. 

Standard  Tel.  &  El.'Co. 

Star  Dynamo  Works. 

Sterling  Electric  Co 

Stone  City  Tel.  Mfg.  &  Oods. 
Co. 

Stromb  erg-Carls  on  TI.M.C0. 

Viaduct  Mfg.  Oo. 

Victor  Telephone  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  SuppJv  Co. 

Western  TeL  Cons.  Oo. 

Wllhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tuols. 

Klein  <fc  Son,  Mathlas. 
Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Diamond  Elec.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo. 

Wagner  Elec.  Mfg.  Oo. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Oo. 

Westlnghouse  EL  A  Mfg,  Oa 
TurbinetK:  Water  Wheels. 

Dayton  Globe  Iron  Works  Co 

Leflel&Co.,  Jas. 

Pelton  Water  Wheel  Co. 

StilweU-BUree  Smlth-Valle 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Rare. 

Besly  &  Co^Chaa.  H. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Okonlte  Co.,  Tht. 

Phillips  Insulated  "Wirt  Co, 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C-  0« 

Washburn  &  Moen  Mfg.  Ca 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Woodwork,  Electrical. 

Cabinet  Mfg.  Co. 
XRay  Outfits. 

Central  Electric  Co. 

Commercial  Bl.  Supply  Oa 

OnRAn  ft  CS. 
Zincs. 

Seattle  Zinc  Works  Co. 
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XH AUST  Fans 

FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 


For  Theatres, 

Hospitals, 

Public  Buildings, 

and  All  Places 

where 

Perfect  Ventilation 

is  Desired. 


All  Fans 

Directly  Connected 

to  Motors. 


Equipped 

with 

Fire- Proof 

Speed  Regulator 

of  the 

Most  Improved 

Type. 


Catalogue 

Sent 

Upon  Application. 


DIEHL  MANUFACTURING  CO., 

I  561=563   Broadway,   NEW   YORK.  <>  Main  Office  and  Factory: 

SHOW  ROOMS:     128=132  Essex  Street,  BOSTON.  |  ^,   ,^  .  DCTHnriOT    xt     i 

I  192=194  Van  Buren  Street,  CHICAGO.   ;  bLIitABb  I  nPUKI  ,  FN-  J- 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  often  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


UVININ,   IVIA8S. 


rianufacturers  and 
Dealers. 

ELECTRICAL  SUPPLIES 
AND  APPARATUS. 


Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  Motors, 
Arc  and  Incandescent  Lamps, 
Switches,  Sockets,  Cut  Outs, 
Fan  Motors,  Telegraph,  Testing  and 
Heasuring  Instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  required  in 
An  Electrical  Installation. 


WESTERN  ELECTRIC  COMPANY, 

nanufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAGO. 


NEW  YORK. 


LONDON. 
'  Coleman  Street. 


ANTWERP. 
33  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  Breteuil, 
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Western  Electrical  Supply  Co., 


S't.  L-OLjis,  IVio, 


HeadqjLjar-ters 


—•FOR- 


Electric  Railway 


Write  Us  for  Our  IMew  IMo.   16-A  Railway  Catalogue,  Just 

Out.      It  is  Devoted  Exclusively  to  Electric  Railway 

Supplies    and    is    Strictly    Up    to  Date. 


J^ 
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LAMPS! 


UNEQUALED  IN  QUALITY. 

WE  PRESENT  herewith  cut  of  the  Columbia 
Railway  Lamp,  made  for  series  burning 
on  electric  street  railway  circuits,  and  guarantee 
our  Railway  Lamps  to  be  absolutely  uniform  in 
current  consumption,  thereby  insuring  an  even 
distribution  of  light  throughout  the  car,  all  lamps 
burning  at  same  incandescence*  This  type  of  lamp 
is  used  exclusively  by  some  of  the  largest  street 
railway  systems  in  this  country,  and  we  have  yet 
to  receive  the  first  complaint  from  their  service*  | 
A  trial  order  is  respectfully  solicited,  enabling 
us  to  demonstrate  in  actual 
service  the  superior  qualities  of 
the  Columbia  Lamp* 

The  smaller  cut  represents  our  special  headlight 
V     lamp  made  to  burn  in  series  with  the  other  lamps  in 
I     the  car*     It  will  also  be  found  well  adapted  to  deco- 
^    rative  lighting  in  cars  for  trolley  parties* 
^  Lamps  in  stock  at  branch  offices* 


The  Columbia  Incandescent  Lamp  Company, 

MAIN  OFFICE  AKD  PACTORV: 

1910,   1912,   1914  OLIVE  STREET,  ST.  LOUIS,  MO. 

BRANCH  OFFICES:     New  York,  1311  Havemeyer  Bldg.  Chicago,  1236  Monadnock  BIdg.  San  Francisco,  Paul  Seller  Electrical  Works. 


WESTERN    ELECTRICIAN 


September  17,  i8y-S 


DON'T  "BE  SWITCHED" 

Until  you  have  seen  our  catalogue  of  Anchor  Switches. 

RIGHT  UP  TO  DATE- 
JUST  OFF  THE  PRESS. 

We  carry  a  large  stock  of  these  desirable  switches  and  our 
arrangement  with  the  manufacturers  enables  us  to  quote 
factory  prices. 

ELECTRIC  APPLIANCE  COMPANY, 


ELECTRICAL 
SUPPLIES, 


242  MADISON  ST. 
CHICAGO. 


Send  for  Samples  and  Prices  of 

SAMSON  SPOT  CORD 

For  Arc  Light  and  Trollly  Cord. 


WATERPEOOFKl). 
\A^Of9»CS.  BOSTON,  MASS. 


American  Electrical 

Heater  Company 


MANUFACTURERS     OF 


ELECTRIC  SOLDERING  IRONS, 

TAIIiORM'    1BOX8,    LArXDRY    IBOXS,    HAT    IBOXS.    CTRLIXQ    IKOX 
HBATERH,  ETC.   Also  other  Devices  for  Electrical  Heating. 

•9^    RIVER   S-TREE-r.  DETROIT,   IVHCH. 

Automatic  Time  Switches 

o FOR  COXTBOI.I-IX«- o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Eatirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  BII-I-ETIXS  ASD  PRICE. 


For  UNIONS, 

HANOHOLES 
and  MANHOLES. 


Fac-simile  of  a  e-incli  section  of  Eclipse  Gasket, 
showing  name  and  trade-mark  imbedded. 

PATENTED  AND  MANUFACTURED  EXCLUSIVELY  BT 


PEERLESS  RUBBER  MANUFACTURING  CO., 

1 6-24  Woodward  Ave.,  Detroit,  Mich.       202-21  OS.  Water  St.,  Chicago.  III.      1 6  Warren  St..  Netv  York. 


H.  P.  BflOUGHTOH,  E.  E. 

j  Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,  T^ecurity  BIdg.,  St.  Louis. 
I  IRON   ARMORED   CONDUIT  WORK  A  SPECIALTY. 


Best  Bell 

style  F. 

KNO\n»r   BY  ITS 
GOOD  POIXTS. 


HUEBEL&  MANGER,  ilUrN*r;. 


BUY  YOUR  BOOKS 

FK03I  THE 

Electrician  Pub.  Co..  51 0  Marquette  Bldg.,  Chicigo. 


Martin  J.  Insull, 

Manufacturers'  Agent. 
1012-1013  Moaadnock  Bldg.,  Chicago. 

HAKDLli'G.... 

C   .t  C    DYNAMOS  AND  MO- 
TORS, Sole  agent. 

Fon     AVayne     INCANDESCENT 

LAMPS. 
D.  &  W.  ENCLOSED  FUSES  and 

other  specialties.     Sole  agent. 
Gravity  Motor  C-ontroUers,  Sole  agent. 

Bergmanu  SWITCHES  and  supplies. 

Sole  ageuT  except  for  Cook  county. 


Force  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics. 

Solicitor  of  Patents 

Exper[  in  patent  causes. 
Suite  1657-59  rionpdnock  Bldg.,  -    Chicago, 


AURORA,  llili^ 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  lighting  and  power 
plants.  SIOTorworfc  and  electrical  equipment 
for  shops  and  factories  a  specialty. 


CROFTON  STORAGE  BATTERY. 

N^VEI-    I 

Ciieap,  Liglit,  Durable,  Efficient.    Motocycle  Batteries  a  Specialty. 

CROFTON  STORAGE  BATTERY  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


"AUQ" 

A.  C.   Moioii 
Switches 
Fans 

Instruments 
Switchboai-ds. 
rranflorniers 
D.  C    Motors 
ami  Genp-aldrs 

n  r  iloi 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^M   Bo>['^ii.6^  Ailantic  Ave. 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^M   Philadelphia,  loou  Betz 
^^^^^^^^^^^^^^^^■^^^^^^^^^^^H  Chicago.  1S£(.13:^1  Marauene 
^^^^^^^^^^^^^^r^^^^^^^^^H  Sa.D  Frani-i-co.  109  Market 
^^■^^^■^^^^^■^■T^V    ^^^^^^^^H  Toronto.  Cat)..  W.  A.John^'u 
^^MT^^^r^^^^^^^^^m      ^^^^^^^^H               Electric  Co..  .\getit 
j^V  ^   ^H  JIM  A.^^^^^H     ^^^^^^^^H        Central  and  Western  Slates, 

/Uri^t}<e;\CkCaniC;  jlrG^to., 

r 

-ST.^-auis.                ' 

Tpon  receipt  of  this  COUPON  we  will  send  free  a  sample  stick   of 


Gale's  Commutator  Fo^t  Wayne  Electric  Corporation, 

^ J >  ^  FORT  WAYNE,  IND. 


50  Cents  Per  Stick.  S5.00  Per  Dozen. 

Tlie  only  article  that  will  prevent  sparking.    Will  keep  the  commutator  in  good  condition  and 

prevent  cutting.    Absolutely  wlB  not  gum  the  brushes. 

It  will  put  that  HIGH  GLOSS  on  THE  COMMUTATOR  you  have  so  long  sought  alter. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES.  OR 

K.  Mclennan  &  go., 

Sole  iManufacturers, 
100  Washington  Street,  CHICAGO. 


Aildress.. 

w     E. 


Apparatus  for 

^rc.  Direct  Curren-fc  and  ^kl-teri 
ins  incandescen-t  L_igH-ting  and 
Pov\^er   Transnr»isslon. 


INDIA  a  AMBER 


Forp    >». ■»!♦«-*-»■  HI 


EMPIRE  &    MIC 


■MSULATCD 

Cloths  and  Papers. 


COIVIPOUWD 


IN  ANV  SHAPE  OR  PATTERN. 


EiifteneMimsellsjCo.  Mica  Insulator  Co.. 

^   2l8WalerSf,NewYorK4i- Chicago.  117 LnkoSt. 


^PERFECT.<<. 


INSULATOR 
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Victor  Turbine  Water  Wiieel. 


Cylinder  or  Register  Gate 
at  Ful 


Close   Regulation  and  High  Efficieney 
and  Partial  Gate- 


,_,^i''?_^;t':'U,on  of  ELtCTRIC  COMPANIES  is  called  t.  tt,ls  <_  ELK  BRATEn  WATEB 
••*•*'*'-'»'  as  particularly  adapted  lo  their  use.  on  account  o(  it^:  rctnurktiblT  itteady  moiluu, 
liigh  npced  i^nd  great  effioieiicy  and  larse  capacity  Jur  .t?.  diameter,  bcicg  double 
the  iittwer  of  most  wheels  ol  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  etanomical  use  ol  water  it  is  without  an  equal,  prodrcmg  the 
'Mghest  per  cent  oi  useful  effect  guaranteed. 

S£ND    FO/?   CATALOGUE   AND    PARTICULARS., 

The  acconnpanying  engraving  represents  a  single  li'/inch  Vr.tor  Turljine  on  l.orizontar  shall  c* 
develop  36  H.  P.  under  38  feet  head  Arranged  with  12-inch  Worrell  FriciioQ  Coupling  at  one  end  ta 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  shtf^ti 
aud  where  the  situation  admits  of  their  use  we  recommend  them. 

TH^  S-^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIO, 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE    MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


The   Standard  Open  Circuit  Batteries 
of  the  World. 

SJOJD  FOR  CIRCULAR  AND  PBlOEa. 

THE  LECLANCHE  BATTERY  CO., 

into  117  East  ISIstSt.,  N.  Y. 
PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chicago, 
Milwaukee,  St.  Paul,  MiDueapolis,  Ashland  and 
Duluth,  known  as  the  "Wisconsin  Central  Lines. 
Before  making  a  journey  tea' v  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  AVisconsln  Central.  Your  nearest 
ticket  agent  can  give  you  comnlete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
Books?     100  pages, 
mailed  free. 

ELECTRICIAN  PUBLISHING  CO, 

Suite  510  Marquette  BIdg.,  CHICAGO 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricit>'  will  be  found  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  tipon  which  it  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  he  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  sublects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  line 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imporiance  are  atonce  available. 

It  is  an  up-t-o  date  work,  which  has  coit  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  ifanv 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  fo'lows;  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conductors;  Sym- 
liols,  abbreviations  and  definitions  relating  to  electrlc- 
itj';  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  In  full; 
EUctTical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Boom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
;Motor;  Electro  Plating. 

Tlie  Telephone  and  Telegraph;  The  Electric  Elevator: 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 

devoted  to  the  explanation  and  illustrations  of  the  dj 

namo,  and  particular  directions  relating  to  its  care  and 

management:— all  the  directions  are  given  in  the  sim- 

PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 

the  learner.    The  names  of  the  various  parts  of  the  ma- 

.-liiue  u>^  alsc  gnen  \Mtli  pn  tnrlil  illustrations  of  the  same. 

In  the  Catechism  no  Ifss  than  1',  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


MAST  ARM^ 

^'^'^^  Automatic 

CUT-OUT^^RONovl       I 
^..^^--'"w'ooD  Poles 


-/  EASr     OF     OPERATION 

n 

SAME  T/ME  r/fAA/  iv/r»  AAfr  i?r»£f^  . 

7rA/?M.  ,  „ 

NfANUfACTURER  Cl  NC  IN  N  ATI,  O. 


THE  OMAHA  EXPOSITION. 


When  tlie  World's  Fair  at  Chicago  ceased  to 
exist,  it  was  supposed  that^we  should  ne'er  look 
upon  its  like  again.  However,  the  Trans-Miss- 
issippi Exposition  at  oirialia  has  effectively  re- 
produced in  similarity  all  of  the  buildings  which 
made  the  White  City  so  attractive  in  1893, 

It  does  not  now  take  two  weeks  to  wander 
tlirough  grourds  and  structures  and  then  be 
compelled  to  go  away  with  a  jutnble  of  ideas, 
for  the  Omaha  Exposition  people  have  profited 
by  past  experience,  and  have  so  improved  the 
arrangement  of  exhii  its  that  no  more  than  two 
or  three  days  of  time  need  be  consumed  In 
admiration  and  inspection  of  the  marvelous 
resources  of  the  West,  collected  together  in  the 
chief  city  of  Nebraska. 

Even  the  nevr  Midway  is  a  reproduction  of  the 
far  famed  Street  of  All  Nations  of  1893,  with 
many  improvements  upon  the  original. 

The  electric  lighting  of  the  buildings,  grounds 
and  lagoons  at  night  makes  a  s-cene  of  enchant- 
ing beauty,  alone  worth  traveling  a  thousand 
miles  to  see. 

The  means  of  conuiiunication  between  the  city 
and  grounds  are  ample,  and  the  distance  to  be 
traversed  is  short. 

The  ways  of  reaching  Omaha  are  Innumerable. 
but  chief  among  them  is  the  direct  Chicago  and 
Omaha  short  lioe  of  the  Clilcago,  Milwaukee  & 
St.  Paul  Kailway,  with  its  electric  lighted,  vestl- 
buled  trains,  leaving  Chicago  every  night  at  6:15 
p  ni.,and  arriving  Omahaat8:20the  next  morn- 
ing.   Dining  car  service  en  route. 

Excursion  tickets  are  on  sale  at  every  coupon 
ticket  office  in  the  United  States  over  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  tlirongh 
Nonliern  lUinois  and  Central  Iowa,  as  well  as 
at  ^'^  Adams  street,  and  at  the  Union  Passenger 
Station,  Canal  and  Adams  streets,  Chicago. 


BULLOCK  MOTORS! 


-THE     BI-II_I_^^K     ei-eCT-RI^     IVIP-O.     ^O.,     C5I  IM^I  N IM  A.TI,     O. 
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BULLOCK  GENERATORS! 
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The  Most  Reliable  General  Telephone  Apparatus 
llannfactarers  in  the  World. 

THE  VICTOR  TELEPHONE  APPARATUS 

STANDS  FOR 

The  highcsl  efficiency;  and  excellence  in  workmanship,  material  and 
finish.  We  guarantee  our  devices  to  be  non-infringing  and  we  will 
protect  you  against  any  valid  claims  of  any  person  or  corporation  what- 
soever. 

The  Victor  Straight  Metallic  Express  Switchboard 

contains  many  points  of  merit  long  sought  for  hy  the  independent  field. 
It  is  the  result  of  fifteen  years'  e.\perience,  coupled  with  up-to-date 
developments  of  switchboard  parts.  It  is  the  ideal  straight  metallic 
circuit;  equally  adapted  for  common  return  or  ground,  without  change. 
It  combines  fewness,  simplicit\-  and  stability  of  parts,  compactness, 
ease  and  rapidity  of  operation,  durability  and  economy  of  maintenance 
imder  the  most  severe  service.  This  board  has  no  useless  trappings  or 
superficial  parts.  It  is  built  up  in  five  jack  and  drop  sections,  invisibly 
wired,  each  complete  w  ithin  itself  and  all  accessible  without  disturbing 
the  surrounding  parts. 

We  manufacture  all  types  and  styles  of  telephones,  our  standard 
instruments  are  equipped  with  Victor  special  double  pole  receiver, 
long-distance  arm  transmitter  with  metal  box  base,  containing  500  ohm 
induction  coil,  also  our  powerful  generator  and  ringer.  These  appli- 
ances taken  together  give  clear  and  highly  efficient  service. 

We  manufacture  everything  in  central  station  apparatus,  tele- 
phones and  parts,  switchboards  any  capacity,  cable  heads,  cross  con- 
nection boards,  fuse  heads,  carbon  lightning  arresters,  telephones  for 
long-distance  and  exchange  work,  factor^'  and  private  lines,  desk 
'phones,  double  and  single  pole  receivers,  arm  transmitters,  generators, 
extension  bells,  etc. 

All  our  products  are  of  the  highest  qualitj",  our  prices  are  most 
reasonable  and  our  apparatus  contains  the  finest  workmanship,  material, 
and  finish.  You  are  wanting  from  time  to  time  parts,  appliances, 
telephone  and  central  station  equipment.  Let  us  know  your  needs 
and  we  will  be  pleased  to  submit  you  full  information  and  make  3'ou 
prices. 


The  Victor  Telephone  Mfg.  Go. 


166-174    S.    CLINTON    ST., 


CHICAGO,    ILL. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in    the  pocket    between   them,    greatly  increasing    the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as   containing   features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


IS    TR^ADI 


IVI.ARK 


STANDS  FOR  THE 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of   the 

BEST    THINGS    manufactured   or  controlled 

by   us — and    the  fact   of   our    name    connected 

therewith   is   a   guarantee  of   their  excellence — 

are   the 
IMew  S-fcai-idard   ^ry  Ba-fc'fe^ri^s. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


i}M»K8XKa«C««8S»X83X«aKKtte5 


SWITCHBOARDS 


Similar  to  the  Bell 
for  Independent 
Telephone 
Companies, 


Distributing  Boards,  Cable 
Terminals  and  Protective 
Devices  the  same  as  those 
used  by  the  Bell  company. 


STERLING  ELECTRIC 


71-73  W.  ADAMS 


Central  Energy  Telephone  System 

All  parls  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 


TRANSMITTER 


Sensa-tive    -For     ^-FFic^, 
IS/lu-FFIed    for*     Fao-tory, 


Sealed  to  prevent  opening  by  inexperienced  persons. 


RECEIVERS 


Unequalled   in    Power, 

Practically   Indestructible, 


The  only  make  perfectly  reliable  for  central  energy  system. 


Our  regular  EXCHANGE  EQUIPMENT  td 


Complete,   Durable, 
iable. 


The  only  maDufacturers  selling  a  complete  line  of  Public  Exchange,  Toll  Line,  Police,  Fire 
Alarm,  Street  RiUway.  Central  dtatioQ  and  lQtercommimL''ating  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carison  Telephone  Mfg.  Co.. 


GET  CATALOG. 


73-83  ^V.  Jackson  Blvd.,  Chicago.  V.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
quahties  is  unequaled. 

The  Largest  Hanu- 
facturers  of  Tele- 
phones and  5witch° 
boards  in  the  United 
States. 

Five  Imndred  e\ehant;;es 
aggregating  over  loo.oou 
telephones  in  use.  Four 
years'  service. 


AVrite  for  catalogue  showing  new  types  and  prices. 

U/C  PIIJIDAUTCC  Workmanship,  matflrial  and  efdcien  , 
fit  bUAnAH  I  EC  of  our  apparatus  to  be  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  exoense,  any  actiou  at 

law  which  may  be  brought  against  ouH  PATRoys  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  Instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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H.  M.  Fisk  Mfg.  Co., 

AA/^hea^on,  III. 

Maitnjaclurers.  oj 

Telephones,  Switchboards  and 


ments  fully  puaranteed. 


Telephone  Supplies. 

Exchanges    constnictod    uihIim-  very   rsivor.ablf   Iprms. 

Onr  equipment  is  simplicity  itself. 

Notp  our  Switchboard —tio  keys  are  iisfd  in  jlsdppra 
tion. 

Telephones  are  :i,  model  nf  completeness. 

Write  fov  particulars  and  circular. 

For  Kxchanges,  Private  Line 
and  ToH  Lin  a  Service.  Auto- 
matic Wart'liouse  Systems,  Ex- 
press Switchboards.  Alllnstru- 
Northwest  Engineering  Company,  St.  Paul,   Minn. 


"St.  Paul"  Telephones 


THE       ALLEN-HUSSY      CO.,    21  1  and  213  Randolph  St  , 

MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING    SYSTEMS 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


VPVTNIS  e  MAS  BEEN  MAKING 

[Telephones 

?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  FULLY  CUAIUNTEED. 
.  •  CIRCULARS    FURNISHED.  ■ 

ViadvctEiectricC« 

BALTIMORE. MP, U.S. A. 


THIS  PHONE  $5.1. 

Olbcrs  Irom  $3.00  lo  SIS. 00. 
I'or  fiirtlH^r  iuformatiou,  write  to 
STONE   CITY   TELEPHONE 
MFC    &  CONST.  CO., 

JOLIET,  ILL. 


IIVI 


IM- 


IMOTIOI 


We  desire  to  call  the  attention  of  telephone  u.sers  to  the  fact  that  the 
Western  Telephone  Construction  Company's  new  Western  Express  Bridging 
Bell  Telephone  is  the  only  high  efficiency,  noninfringing  Bridging  Telephone 
on  the  open  market. 

SOMETHING  NEWJlT TELEPHONES. 

Western  "Express" 

LONGDISTANCETELEPHONE. 


NOTICE. 

Western 

Express  No.  i 

is  a  Series 
Teiephone. 


Western 

Express  No.  2 

is  a  Bridging 
Telephone. 


Special  Features, 


'^uadripolar  KiDger  Mag 
nets;  our  celebrated  Western 
No.  7  Adjustable  Arm  Trans- 
niitler;  new  type  of  generator. 
I  be  most  efficient  armature 
and  shunt  ever  used:  wide  cut 
gears;  platinum  contact  book 
switch;  special  long  distance 
type  induction  coil;  high 
i^rade  batreries:  new  style  ad- 
ustal'le  bipolar  ri'ceiver,  de- 
urd  of  exposed  metal  parts; 
^i  cabinet  work  of  finest  finish, 
can  be  cbanLred  from  series 
lo  bridged,  or  from  bridged 
to  series  type  in  a  few  min- 
utes. 


_  ,  .        „,    ^       ^  Send  for  Poster   "A 

Cut  shows  Western  Express 

No.  2  Telephone.  for  detailed  description. 


THE  H.  C.  D.  COMBINED  CARBON  #  FUSE  LIGHTNING  ARRESTER. 

The  most  efficient  arrester  on  the  market.  Will  perfectly  protect  your  telephones  and 
switchboards.  Built  upon  lines  practically  and  theoretically  correct  A  trial  means 
its  adoption.     Use  this  arrester  and  save  money. 

250-254S.  Clinton  SI., 
CHICAGO. 


Western  Telephone  Construction  Co., 


All  oiH*  luag-ueto  bellH  are  equipiied  with  our  new  single-core  ringer,  which  is  far  in 
advance  of  the  old  style  double-core  ringer,  l^ote  what  the  "People's  Telephone  &  Tele- 
graph Co.*"  of  Knoxville,  Tenn.,  says  of  our  hell. 

"Knoxvii.i.e,  Tknn'.,  Sept.  3,  1.S9S. 
"Hr.  J.  A.  Williams, 

''Dkar  Sir: — Your  sample  bell  scut  us  a  tew  days  since  is  received.       !  consider    it  one  of  the  best 
magneto  bells  on  the  market  to-day.  Yours  truly, 

•').  C.  DUNCAN,  General  Manager." 

THE  WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  Street,  Cleveland,  O. 


Farr 
Telephones 

Are  so  simple  that  even 
children  can  use  them. 


It  will  pay  you 

To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


FARR 


It  Contains 

Hints  to  teleplione  uieu;how 
to  ijulid  telephone  Hoes;  dia- 
grams and  directions  for  con- 
necting; telei)lic)nes;  how  to 
overcome  telephone  troubles; 
diagrams  for  connecting  In- 
tercommunicating systems; 
weight  and  resistance  of  line 
wires;  estimates  for  building 
exchanges;  induction  of  va- 
rious wires;  about  telephone 
patents  Other  valuable  Doint- 
ers.  Illustrations  of  difforent 
methods  of  conuectinc  lines. 
Over  200  llUistraiions  of  every- 
thing needed  in  telpplione 
work.  Thisvaluablecatalogue 
sent  free  on  reiiuest.  We 
~  make  everything  you  need. 


Telephone  and 
Construction  Supply  Co. 


357  Dearborn  St.,  CHICAGO. 


THE  TELEPHONE  HAND-BOOK 

BY 
HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  r.nly   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chlcagc 


NEW  KOKOMO 
TRANSMITTER. 

Barkalow  Patent. 
Issued  Nov.  17, 130G. 

FINESTTALKER 
ON  EARTH. 

Especially  for  Exchange 
an'l  liOcg-Diataace  Se^^^ce. 

TVe  manufacture  Swltch- 
boarda,  all  atylea  of  Tele- 
phones and  everything  to 
lequip  an  exchnnpe. 

Send  for  Illustrnted  Cata- 
logue. 

K0KOMOTELEPHONE& 
ELECTRIC  MFG.  CO., 
Kokomo.lnd.^U.S.  A 


"m.kleim  &  5^"" 

KLEIN'S  CLIMBERS 

Connectors's.  Iiiuemen'- 
and  Construction  Tools 
CataloKueFree...  ^^Send  for  one 
MATHIAS  KLEIN  &  SON.     ' 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills, 


Tho  Latest 

RonWen 

Shadowgraph 


MDNON  ROUTE 


- 

rwM  T«t      DIRECT 

LINE^     „,„.„„ 

CHICAGO 

LAFAYETTE 

INDIANAPOLIS 

LOUISVILLE 

CINCINNATI 

,,n  .>Li "O'""    SOUTH 
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^^  Dayton  Qlobe  Iron  Works  COn  Davtom.  o. 


Shafting. 

Gearing, 
Pulleys, 

PlLLOWBlOCKSi 

Governors, 
Etc. 


^PELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
inoderu,  economic  und  Improved  methods. 

An  experience  of  more  tlian  fifteen  years,  involving  both  tlie  theory  and  practice  of  hydraulic 
engineerinK  as  relates  to  power  develoitment  in  Its  widest  raiijie  of  application,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Asgregatiut:  some  700,ooo  li.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  aftordtlie  most  reUable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  cliaracter  in  the  United  States,  as  well  as  mostforelgn  countries. 

Bighest  etticieney  and  absolute  regulatioji  guaranteed  under  the  most  extreme  variations  of 
load,    catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St..  New  York  City.  U.  S.  A.  or  121   Main  St..  San  Frarcisco,  Cal.,  U.  S.  A. 


DIXON  S  BELT  DRESSING 

AND    LEATHER   PRESERVATIVE. 

la  guaranteed  to  prevent  s'uppirg  and  to  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS    DIXON   CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


'I* 


i 

m 


vn 


s! 


Corrugated  Siding 


Siding  factories.  Warehouses, 
Coal  Sheds,  Wharves,  Stations, 
Grain  Elevators,  Blast  Turnaces, 
Writs  for  special  circular.        Houses  and  Barns. 
TH  e: 

Cincinnati   Corrugating    Co. 

Dox    533.     PIQUA,  OHIO. 


REG.TRADE  MARKS     ThE  PHOSPHOR  BRO NZE  SMELTING CO.QMITED,, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 


ING0TS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 
^— DELTA   METAL 

CASTINGS,  STAMPINGS  bnd  FORCINGS 
ORIGINAL  AND  Soi-E  Makers  IN  THE  U.S. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Espcciiillv  a.lHiile'l  Ifi  nil  kinds  ol 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 


wUr.    The  higlicsl  speal 
'itiiir  piiiiTT.       The   Jiiiilii'st    inriiii    rjpr'u  nnj    rrir    rrolhrd    irlirn 


Ilecent  testa  at  Holyoke  enable  us  to  guarantee 

Till'  Liirticd  Power  rrcr  obUtivcd  frniii  «  wlinl  of  flu;  xiu 

rrn-  nbtahird  for  tl,  ' 

nnniiii'i  from  liaff  In  full  nut' .      \\v  ^iianiiitC'f  also:    A  riunu  r  nf  tlir  iimiU:sl  j,m. 
!fil,lr  sl,r„qll,.      A  •lah    ,i,>n/unl"l  m  <fUi-l;,>  .-^  ninl  las,   „(  <>i,r„hn,  -/<,./   rl.,^nn,. 
7V,v/.v  ..■/<-/<'■  an,-  Si   prr  'nil.   .1, ,,■'•'!'    >  lj}cu  nr,i   nilh   half  h,  jull    uohr. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


C.  H.  SCHIRMER. 


W.  A.  MAOEE. 


R     DYIMAIVIO     XA/ORKS, 

Also  contractors  for  completi  electric  lighting  plants  and  telephone  systems.  Estimates  furnished  promplly. 


NZSW  EDITION. 

X  -  RAYS 

.      FOR  EVERYBODY. 


Id'XA/^arcl     TTr^-v^r-t. 


Just  off  the  Press.    93  Pages.    47  Illustrations. 

Fully  describes  in  plain  terras  how  to  perform  experiments  with  the  X-Ray  Outfit' 
Tells  what  electrical  apparatus  is  needed  and  how  to  manipulate  it.  Illustrations  show 
clearly  how  to  connect  up  the  Crookes  Tube,  the  Ruhmkorff  Coil,  and  how  to  run 
them,  either  by  batteries  or  electric  light  currents.  How  to  make  an  X-Ray  Outlit 
very  cheaply,  including  a  Fluoroscope. 

Write  us  at  once,  enclosing  25  Cents  in  stamps,  postal  note,  express  money  or- 
der, and  get  one  of  these  valuable  books. 


ELECTRICIAN  PUBLISHING  CO..  ^'°  !St;?^«i*Jl'^^- 


THIS  PICTURE 


has  nothing  to  do  with 
this  ad.;  but  is  used  to 
call  your  attention  to 
-  our  celebrated  Adjust- 
able Shade  Lamps,  which  we  manufacture  in  fifteen  or  more 
different  styles.  We  make  the  cheapest  and  most  perfect  Shade 
Lamps  in  the  world,  and  our  speciahy  is  manufacturing 
special  lamps  for  special  work.  You  can  make  large  money 
handling  our  goods. 

Our  handsome  new  catalogue  will  be   ready  in  a  few 
days.     Send  us  your  address  and  we  will  mail  you  one. 


PACIFIC  ELECTRIC  CO., 


120  MAIN  STREET, 

LA  CROSSE,  WIS.,  U.  S.  A, 


September  17,  i8y8 
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THIS  IS  THE  ENGINE 


AND  HERE  IS  THE  LETTER: 

San  Antonio  Street  Ry.  Co., 

San  Antonio,  Texas. 
W.  H.   Weiss,  President. 

Murray  Iron  Works  Company,  Sept.  10,  1898. 

Burlington,  Iowa. 
Dear  Sirs: 

We  are  pleased  to  tell  you  that  the  20x36x48  cross  comj)ound-condensing  Sioux  Corliss  engine,  manufactured  and 
installed  for  us  by  you,  has  now  been  in  continuous  operation,  twenty  hours  per  day,  since  May  1st,  during  which  time  it  has 
handled  our  entire  railway  load  with  ease  and  perfect  satisfaction.  The  engine  operates  quietly,  smoothly  and  economi- 
cally, and  our  coal  consumption  has  been  materially  decreased  since  we  began  its  operation,  while  our  load  now  is  fully  25 
per  cent  greater  than  theretofore. 

The  design,  workmanship  and  finish  are  of  the  highest  order  and  reflect  much  credit  upon  the  designer  and 
manufacturer. 

We  shall  take  great  pleasure  in  showing  this  apparatus  to  intending  purchasers  at  any  time,  and  are  confident  that 
anyone  requiring  a  Corliss  engine,  after  seeing  ours,  and  seeing  it  operate,  cannot  but  be  favorably  impressed  with  the  same. 

We  cannot  close-without  adding  that  you  have  done  more,  in  each  and  every  particular,  in  connection  with  this  job, 
than  your  agreement  called  for,  and  that  in  all  of  our  experience  in  this  business  we  have  never  met  with  more  painstaking 
and  agreeable  treatment.  -  . 

Wishing  you  continued  success,  we  beg  to  remain, 

Yours  truly,  W.  H.  WEISS,  President. 

WE  CAN  BUILD  MORE  LIKE  IT. 

(Also  Boilers— Tubular  and  Internal  Furnace.) 


THE  MURRAY  IRON  WORKS  COMPANY 


BURIalNGTOlM^,   lOTKTA. 
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PEGAMOID 


i 


I 


i 


* 


TRiBkDE:    rn^M^K- 


Pegamoid  Brand  LEATHER. 


y  •:• 

X  The  only  real  and  successful  substitute  for  leather.     Having  achieved  a  permanent  success  abroad,  'X 

;«.  it  is  now  being  manufactured  and  introduced  in  this  country.     Made  in  all  shades  of  color,  even  white  !> 

*:I  and  delicate  tints.     Embossed  in  many  beautiful  designs,  or  in  plain  leather,  grain  or  flat.     Matt  or  lus-  * 

;jl  trous  finish.     Russia  leather  scented   or  with   other   odors   if    desired.     Morocco,  Pigskin,  Pebble,  Seal,  Ijl 

*!;  Crocodile,  Venetian,  Cordova  and  other  hides  are  perfectly  reproduced.    The  bright  surfaces  of  the  lower  % 

'}l  portion  of  the  pattern  are  better  retained  than  with  hide  leather.     For  wall  decorations,  furniture  cover-  § 

X  ings,   carriage  fittings,   car   seats,   car  curtains,  head   linings,   etc.,  it  is  unrivaled.      Does  not   contain  % 

'^,  oxidized  or  sulphurized  oils  or  rubber.     The  surface  of  the  leather  cannot  be  split  off.     It  has  no  nasty  t| 

%  odor;  extremes  of  heat   and  cold  tlo  not  affect  it;  it  stands  exposure  to  weather.     For  cushions,  etc.,  of  'X 

•?;  yachts  it  is  superior  to   anything.     It  is  proof  against  water,  oil,  grease  and  dii't.     Easily  washed  with  X 

%  soaj)  and  water,  and  can  be  antisej)ticized  or  disinfected.     It  will  not  peel,  rot,  crack  or  get  sticky,  and  ;:] 

X  is  extraordinarily  durable.     It  has  the  "feel"'  of  real  hide  leather,  and  is  far  less  easily  scratched.     Burns  'X 

X  with  diificulty.     Will  not  tear.     To   insure   against  imitation,  and    substitution,  look  for    trade    mark  tj 

*:'  "Pegamoid"  stamped  on  all  goods.  'X 

i' 
:l 

^.  A  most  remarkable   novelty.     Leather  cloth  and  paper  surfaced  with  aluminum.      Smooth  or 

I'l  beautifully  embossed.     Washable.     Opens  up  an  entirely  new  field  in  decoration  and  artistic 

^'  effects  in  frosted  silver.     Ajoplied  like  wall  paper.      Untarnished  by  sewer  gas.     Saves  light  in 

I't  illumination. 


Pegamoid  Brand  Aluminum  Leather  Surface. 


Pegamoid  Brand  Aluminum  Paint. 


Looks  like  frosted  silver.  Washable,  untarnishable,  water,  oil  and  grease  proof.  Easily  X 
applied.  Dries  quickly.  Su^jerb  for  decoration,  metal  work,  parts  of  machinery,  pipes,  radia-  X 
tors,  seat  frames,  elevator  fronts,  ceilings,  etc.  X 


Bright  Metal  Protector. 

t*!  Easily  applied,  forming  an  invisible  film,  and  protecting  polished  steel  against  rust  and  corrosion.         •!; 


f 
♦ 

t 

Y 
X 

Dries  without  brush  marks,  and  protects  polished  brass  surfaces  against  tarnish  and  exposure.  *:* 

t 
i 


Brass  Lacquette  No.  I. 


Enamelette. 


>!•  A   tank   comj)osition  for  barrels,   tanks,  tunnels,  machinery  in  mines  and  damp  places,  cellars, 

'$  subways,  metal  structural  work.     Not  affected  by  petroleum,  turpentine,  water,  salt  air,  deleter- 

>|'  ious  gases  or  atmospheric  influences.     Will  not  chip  or  check. 


I 

'4 

•> 

Samples  and  Circulars  on  application.       Goods  exhibited  at  offices.  *j* 

V 

4 

X 


The  American   Pegamoid  Co.. 


346   BROADWAY,   NEW  YORK 


X  r?AR  RRn/inwAY    nfw  york  -4 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


f-: 


CHICAGO   OFFICE: 
■*'  1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 


ERIE,  PA. 


HARRISON 

CONVEYOR. 

Power  Plant  for  Street  Railways 
and  Lighting  Purposes,  equipped 
with  Coal  and  Ash  handling  ma- 
chinery. 

Plans  and  estimates  furnished. 

BORDEN  &  SELLECK  CO., 

48  and  50  Lake  St..  Chicago,  ril. 


STUDENTS 


Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in    the   study    of 
electricity.     Subscribe  now. 
$3  00   per  year,  in  advance 

Electrician  Publisliing  Co., 

«uite5t0  MargueHe  BIdg  ,      =     CHICAGO 


THE  LINK-BELT  MACHINERY  CO. 


ENGINEERS, 


FOUNDERS, 


Cast  Iron  Screw  Conveyor  tor  Handling  Ashes.  Ore.  Sand,  etc 


MACHINISTS, 
CHICAGO,  r.  S.  A. 

Modern  Power  Transmission  Ma- 
chinery, 

Rope  Drives,  Heavy  Pulleys,  Qears 
and  Fly  Wheels, 

Approved  Friction  Clutches,  etc. 

Modern  Methods  of  Handling  Coal  In 
Power  Plants  and  Large  Electric 
Stations. 

Designs    and    Estimates   Submitted 
Promptly. 

LINK-BELT  ENGINEEEING  CO.. 

PHILAUELI'HIA  AND  XEW  YORK. 


KEYSTONE  TELEPHONE  CO.,  Telephones     Supplies. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


ARMINGTON  £  SIMS  COMPANY 


NOI 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
P.^SSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Pumishin£,  Decoration  and  Efficient  Service. 

To  Detroit,  macMiiaG,  lieorpii  Bag,  PetosKeg.  GUicago 

No  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest 

Four  Trips  per  Week  Between  Day  and  Night  Service  Between 

DETROIT  AND  CLEVELAND 

Fare,  $1,50  ^'"''  DI«rtion. 
Berttis,  75c.,  Si.     Stateroom,  $1.75. 

Connections  are  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
and  Southwest,  and  at  Detroit  for  all 
points  North  and  Northwest, 

Sunday  Trips  June,  July,  Aug,, Sept.  Oct.  Only 
IGHT  BETWEEN 

=BAY  AND  TOLEDO. 

DeiroiiQndCMQiKiNovioaiionGompoiiy. 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  Meals  and  Bert  lis. 
Approximate  Cost  from  Cleveland,  S17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 

EVERY  DAY  AND  N 

CLEVELAND,  PUT=IN 

Send  2c.  for  Illustrated  Pamphlet.    Address 

A.  A.  SCHANTZ,  a.  p.  •.,  DETROIT,  MICH. 


STREET  RAILWAY  MEN 


-And  others  engaged  in 
electric  railway  work  will 
be  interested  in 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  WM.  I.r>^TERai. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  tor  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  The,method4  of  testing  are  both  simple  and  reliable.  The  writer 
IS  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I. — Elementary  Principles.  Units,  Ohm's  Law.  Watt,  Kilowatt,  Ampere,  Turn.  Hour, 
etc.  Potential.  E.  M.  F.,  Voltage,  Drop  of  Potential,  Resistance  (Ohmic).  Conductivity.  Chapter 
II.— MagneMsm  and  Electro- Magnetic  Induction.  Chapter  III.— Circuits:  A'arietiesof  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles.  Field  Windings, 
(Varieties). Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarily,  Excitation  Grounds.  Generators  in  Multiple,  Connections.  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Eunning  in  Multiple,  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII,— Measurements  and  Tests  of  Street  Railway  Motors— Faults,  Measurement 
by  Drop  of  Potential  Method  [Examples).  Insulation  Tests.  Voltmeter  Method,  Description  ot 
Voltmeter  and  Ammeter,  The  Wbeatstone  Bridge,  Instructions  for  Operating.  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus;  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motorcar  in  Detail.  Series,  Parallel.  Coutroller,  Reverse  Switch.  Rheostat.  Fuse  Box.  Light- 
ning Arrester.  Heaters.  Chapter  X.— Definitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14.  No.  38  and  28  A).  General  Electric-(K.  with  W.  P.  Machines,  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  B--ake).  Walker  System  (B3,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  ana  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Melting  Point.  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges,  Number,  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrving  Capacity,  Proportions  of  Gear  Teeth  Notes.  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  SlOO,     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

EliECTRICIAN  FUBLISHINC^  CO.,  510   3IAR(tl^£TTi:  BI.DG.,  CHICAGO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


P..T..T..T..T.iT»iTnTiiTiiT.iTaifi. 
l**r  I  V  i   i    1   i   i   i   1  * 

% 


Ten  years  ago  the  WesUnghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

Tliat  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.  It 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 


4- 


+ 
.+ 


»M"M  ^'^■I■■^■^■1■H■■H"^1"^!  111  I'I''I'l"!"l"l"l"l"I"H"H"H"H'l  Ml  !"M:'1"1"I"1"1"I"M"1"I  I  I  I  1  I  1  1  I  1  l'l"l"i- 
SHOPS  AT  PITTSBUKG  AND  CHICAGO. 

New  York,  26  Cortlandt  St.    Pittsburg,  Westinghouse  Bidg.    Boston,  53  State  St.    Chicago,  171  La 
Salle  St.    Detroit,  Union  Trust  BWg.    Philadelphia,  M.  R.  MucWe,  Jr.,  &  Co.,  Drexel  BIdg. 


COMPOUND  ENQINE 
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The  Analysis  of 

A 

Westinghouse 

"Engine  Type" 

Generator 


Westinghouse 


Shunt  &  Series  Coils 

Wound  and 

Insulated 

Separately 


Armature 
Perfectly  Ventilated, 

Core  Held 

Together  Without 

Bolts 


Westinghouse  Direct-Current  "Engine  Type**  Generator, 


Electric 


&  Mfg.  Co., 
Pittsburg,  Pa. 


Most 
Least 


Compact  for  a  Given  Output 

Efficient 

Pleasing  in  Appearance 


Number  of  Parts 

Wear 

Attendance 


New  York.  Atlanta,  Aiisiin,  Boston.  linfialo,  Chicago.  Cincinnati,  Philadel. 

pliia,  St.  Loiii.';. 
San  Francisco.  Syracuse,  Tacoma. 

I>enver.  Mountain  Electric  Co.    Canada,  Aheavn  A  Sopor.  ( )ttaiva. 
Mexico,  G.  A  O.  Uraniff  tt  Co..  City  of  Mexico. 
Westinghouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London. 
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WESTERN    lii/.-iiULMAN 


ONE  OF  FIVE 


1 

EWi; 


IM 


Are  DESIGNED 

By  Us  Own  Eaglneers. 

And  BljILT 

la  Its  Own  Works. 

Both  Oeslen  and 
Construction 
GUARANTEED. 


ELECTRICAL*' 


1000  H.  P.,  Three-Phase  Revolving  Field  Alternators  at  Mechanlcville  on  the  Hudson  River,  N.  Y. 

12,000  Volts— Initial  Voltage. 

GENERAL  ELECTRIC  COMPANY, 

Principal  Offices,  SCHENECTADY,  N.  Y. 

Sales  Ofllces  In  all  large  cities  of  tlie  United  States.  For  Canada  address  Canadian  Oeneral  Electric  Co.,  Toronto. 
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NOW    IS   THE   TIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  K.  C."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  the  defects  of  tlie  principal  lightning  arresters  on  the 
market  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
circuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
flow  of  dynamo  current.  Construction  is  strong  and  durable, 
and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURING  CUMPANY, 


PITTSFII 

THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sak  of  the  S.  K.  C, 
System  in  Canada. 


:i.D,  IV1/^3S. 

1  BRMCH 


U.  S.  .A. 

/Chicago,  1506  narquette  Building. 
t  Boston,  Equitab'le  Building. 
^NewVorli,  Rooms  1006-1007  Empire  BIdg.,   Broadway  and  Rector  St. 


■jrCipCC  ASan  F'rancisco,  300  California  Street. 
j! TluCd  ,  1  Anderson,  S.  C. 

VSt.  Louis,  Alo.,  Western  Electrical  Supply  Co. 
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Iron  Roof 

For  Sale. 

Wrdtli  o(  buiitling.  155  fcft  out  to  out. 
divided  into  a  center  span  t;G  feet  y,  iih  a 
wing  OQ  each  side  43  feet  G  Indies;  total 
length  of  tlie  DuildinE:  'SZ--D  feet.  This 
building  is  designed  with  brick  sides  and 
gable  «'aUs.  TVltli,  iron  roof  trusses  and 
iron  supporting  columns;  originally  built 
for  an  iron  fo'indry,  but  owing  to  the 
failure  of  ihe  purchaser  is  now  offered 
for  sale  at  a  bargain.  Is  admirably 
adapted  for  a  foundry  for  light  or  heaT>- 
eastings,  raacliine  shop,  car  barn,  or  for 
any  other  general  manufacturing  pur- 
poses. We  guarantee  the  Iron  work  as 
good  as  new,  building  never  having  been 


€*    used, 


Appiv  to  ♦ 

The  Berlin  Iron  Bridge  Co.,  t 

4>  EAST  BERLIN,  CONN.  I 


wsRGjilUINE  RAWHIOE 
'■      "LhGE.  LEATHER. 
.     L  J  LTZ'S  PATENT 
ifflVi...a|jLLEY  COVER. 
BET  DRESSING 

,^-   AND 

BELT  CEMENT, 


cBELTINGt.  St.  I.oai8.  sro.,  V.  S.  A.  "^ 

BEA-NCHES:  IM  Sunimer  St..  Boston;  lU  Liberty  St.,  New  York;  129 S.  3d  St.,  Philadelphi-i 


f^dfe.ljrculars. 


DELAWARE  HARD  FIBRE  CO., 

WILMINGTON,  DEL. 

SEVD  FOB  CATAl^OGFE  ASTD  SA3IP1.ES. 

Rods,  Tubes   and    Special    Shapes. 


TO  rtHD  ViHAT  YOU 
WANT 


SEND  FOR  300  PAGE  ILLUS.CftTALOGUE 


MAKING   KNIFE-SWITCHES  OUR  SPECIALTY 

K         'Write  for  full  particulars,  etc. 
Two  new  styles  of  Baby 
NIFE-SMITCHES 
Low  Prices— that's  wealth  to  you. 
H.  T.   PAISTE  CO. 

CHICAGO  PHILADELPHIA 


flDOELAIN^^FACTORY. 


H4-IS6Gr££NE  St 
SrxnoM  G 


A  New  Feature 

IN  INCANDESCENT  LAMPS. 

Our  present  make  of  lamps  are  GUARANTEED 
to  average  a  MAINTENANCE  of  their  INITIAL 
CANDLE  POWER  at  standard  efficiency  for 
over  300  HOURS. 

HIGH  VACUUM. 

NO   BLACKENING. 

LONG    LIFE. 

Free  Saiiples  for  Testing,  on  Application. 
Write  Us  for  Further  Information. 

be:a.coim    i_aivip   co. 

AGENTS  WANTED.  New  BruHSwick,  N.  J. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes^  in  slieets, 
tubeSf  rods  and  special  shapes.    Catalogties  and  samples  cm  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Del. 

WALKER  COMPANY, 

CLEVELAND,  OHIO. 

The  Sun  Never  Sets  on  Walker  Apparatus. 


II 


GOODS 


PARTRimRTERsWIMNS. 

I  125  So.  Uznd.  Si.  IlPhila. 


GENERAli 
SUPPLIES 
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I  Black  Diamond  File  Worlds 


Inc.  1895. 


"AMERICAN"  K" 

ARE  THE  BEST.    Send  tor  deicrlptive  Circular. 

.'Absolutely  Mon-lnfrlngir.g.        , 

Protection  Guaranteed.  ' 

AMERICAN  BATTERY  CO., 

ESTu  i«B9.         174$.  Clinton  St.,  Chicago,  111, 


%t    01TR  eOODS  ABE  OX  SAUB  IN  ETEBY  tiEAJtrSfi  HABDW^AKB    )# 
^  STOBE  IN  TSE  ITKITED  STATES  AJITD  CANADA.  kX 

|G.  &H.  BARNETT  COMPANY, $ 

^  PHILADELPHIA,  PA.  ^ 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION   BETWEEN 
CONDUCTORS. 


We  owD  the  following  Letters  Patent 
lasued  by  the  tJnlted  States,  which 
broadly  cover  the  construction  and  basic 
principle  ol  our  cables,  viz.: 

No.  546,261 
No.  546,263 
No,  565.053 
No.  565.178 
No.  565.188 
No.  565,217 
No.  565.410 
No.  5941O34 
No.  594.347 
No.  594.281 


OPPER  CONDUCTOR 
TINNED. 


m£  M0NT/1UK  MULT/PH/fSE  C/IBLE 


INSULATION   BETWEEN  CONDUCTORS- 


COPPER  CONDUCTOB. 


lOPPER  CONDUCTOR, 
PARTLY  TINNED. 


ADOPTED  BY  THE  GAME  WELL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


I 


MONTAUK  MULTIPHASE  CABLE  CO., 


100 


IF^O^V^V^A.'V^. 


TELEPHONE.    403      CORTLANDT. 


iis:>A/^   YORK:. 


$3  per  Annum. 
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SIMPLEX 


1137  Monadncck  Block.  CHICAGO. 


INSULATED 
WIRES  AND  CABLES. 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

"'"h.V.  mxloN?^'    Simplex  Blectt'ical  Company, 

1137  H„„»-„„.L  B,„.^  ru',<..„n  yg_g ,   Comhlll,  BOSTON,  MASS, 


-.  IVIOOIRE, 

URER  OF 

INSULATED  ELECTRIC  WIRE, 


MANUFACTURER  OF 


ieOO  AND  a03  NORTH  THIBD  I^TREET.  PBII,ADEI/PHIA.  PA. 


^ON'/. 


1889— Paris  Exposition, 
medal  for  Rabber  lasalatlon. 

1893— M^orld's  Fair, 
Medal  for  Rabber  Insniatioii. 


TH£  STAKBARD  FOR 

R1JRBER  C!irSUI.ATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee"ror  Wires. 
THE  OKONITE  CO.,  Ltd. 


Wlllard  L.  Candee,  luartaopt.! 


253  Broadway,  New  York. 


Geo.  T.  Manson,  GenM  Supt 
W.  H.Hodgins.Secy. 


JOHN  I>,  CRIMMINS,  JR,,  Prest. 


(Formerly 
Calif  oraia 
Aiphait  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  yonr  nearest  supply  house  For  it,  or 

57  East  59th  Street, 
NEW  YORK. 


THE  "AMERICAN"  FUEL 

IMOIN/IIZER. 

THE  BEST  IN  THE  WORLD. 

BROOIVIELL,SCHIVIIDT$cCO.,Ltd. 

MANUFACTURERS, 

C«blc  Address.  YORK,     ^A-, 

Broomell,  Vork.  '  .   ■      -»      ,**. 

A  BC  Code,  4tb  Edition,  ^J*-  ^-  ^- 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.    Please  com- 
municate direct  with  us.    We  are  always  glad  to  send  expert  engineers  to  look  over  the  ground  and 
submit  estimates.    It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  is  required. 
Green  Engineering  Co..  518  Western  Union  Bldg.  Chicago.  III..  Sales  Agents  for  Chicago  and  Vicinity. 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


WESTIIN  Electeal  Ingtment  Co., 


II4-I20  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


lUnated  Bial 
Statioa  Instriuse&ts. 


These  Instmmeots  are 
based  upon  the  same  ftea- 
eral  principle  and  are  juet 
as  aecarate  as  oar  regular 
Standard  Portable  IHrect 
Oorrent  Voltmeters  and 
AmmetorB,  but  aie  mnch 
larger,  and  the  working 
parts  are  inclosed  in  a 
neatly  designed,  dast-pfoof 
cast'lron  case  whicli  effect- 
iYQlj  sttlelds  the  lostm- 
mente  from  disturbing  lo- 
flaences  of  external  mag- 
oeilo  flelds. 


Weston  Standard  Illuminated 
Dial  Potential  Indicator, 
Style  B.       "Flush  Type."  , 

Meotion  the  Western  Electrician  whan  writing  for  catalogues. 


portable  Direct  Beading 
Voltmeters  and  Millivolt 
meters.  Ammeters  and  Mil- 
ammetera.  Wattmeters 
and  Voltmeters,  for  Alter- 
nating ana  Direct  Current 
Circorita. 

Our  portable  InetrnmeDtB 
are  recognized,  as  standards 
thEODghout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  moat  relia- 
ble, absolute  standards  for 
Laboratory  use. 


MIOH 

PARIS  1867 


CHICAGO  1S93.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco.  Cal. 


WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Wettern  Office,  Marquette  Blilg.,Chluge.  III. 
M.  DUPEROW, 
Washington,  O.C. 


NEW  ORLEANS  ELEC.  CO., 
New  Orleans,  La. 


tl  Dynamos  and  Motors,  8, 

10,  35,  60,  100,  200,  300  and 
light  macbineg.  Va,  1,  2,  8, 


Steel 

15,  20,  .„ 

BOO-Ught  „„.,„,„„„.  ,„  1, ..,  o, 
5,  10,  15.  30  and  50  li.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
—  derlDjj 

THEHDBARTELECTRICMFG.  CO..  .  Troy,  Ohio. 


^IaATINXJM 

For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased. 

BAK£R«£CO.,40S-411?t>w  Jersey 
Jaailroad.,A.ve.,  Newark,  N.  J, 


Insulating  Paint  a#  Varnish. 

We  were  the  first  chemists  in  the  world  tc 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  iuvestigatlon  enables  ai 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


fi  fi   r^^^        TRADE   MARK.        V"^  9  9 

Latest  Applicatii.in  uT  AliiruinvHu-  Looks  like 
Irusierl  silver.  Washable.  I'Dtiirnistiable,  Water  and 
OUProiir.  Durable.  Kasily  Apitlled.  Bicye-les.  Radia- 
tors. Pipes.  Boatb,  Metal  Work.  Machinery-  etc. 
Makes  tarnished  objects  better  Chan  new.  A  neces- 
sity in  household,  in  machine  shop  and  to  engineer. 
Sample  Bottle  and  Circular  for  2.5  cents. 
AMERICAN  PEGAMOID  CO..  346  Broadway.  N.  Y. 


Queen  &  Co., 

1012  Chestnut  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
'  Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Coils.. 


The 


hi;  Mast  ks. 

r.H.  Bradr,  New  Britain,. Conn.,  U.  S.  A.. 

Manufacturer  of  Mast  Arms.Pole&n^l 
Swinging  Hoods.  House  Brackets  and 
other  Specialties  for  Constructloa 
■^ork. — Catalogues  and  Prices  fur- 
nished on  application. 


ESPERSEN  ADJUS- 
TABLE SHADE  LAMPS. 

We  desire  active  agents  in  all 
large  cities  to  sell  our  goods.  Lib- 
eral commissions,  quick  sales. 
Write  for  our  laree  illustrated 
catalogue  aud  terius  to  agents. 
PACIFIC  ELECTRIC  CO.. 

La  Crosse.  Wis. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFBCT  IIEGHANICA.!.  COIKSTRUCTIOIV, 

HIGHEST  EI/ECTBICAE,  EFFICIESTC'S'. 

THE    EMERSON    ELECTRIC    MFC.  COMPANY^ 

ST.  LOUIS,  MO.,  U.  S.  A. 


N.TW. 


National 

India 

Rubber  Co's  - 

RUBBER  COVERED 

VA/ires  arid  Cables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


$The  Fibre-Graphite  Commutator  Brush.  $ 

r  (XT.  S.  a,nil  Foreign  P9.tent!i.f  ■  -  f 


(XJ.  S.  and  Foreign  Patents.) 

f 

\  No  Sparking  Under  Varying  load, 
'  No  Wear  on  Commutator. 


No  Siiitting  of  Quadrant. 

80  per  cent.  Pure  Graphite, 

For  Sample  Order,  and  Prices,  write  to 

Holmes  Fibre  -  Graphite  Mfg.  Co., 

Station  Z,  Philadelphia. 


^^\y  -VAi  ^iS  tCUuS  A 


GORDON   PRIMARY   CELL 

For  Open  and  Closed  Circuit  Work. 

The  Perfect,    Modern,    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads,  'telephone  and  gas  engine 

companies. 

WE  CLAIIVI;— Constant  discharge  of  current  witliout  polari- 
zation; no  local  action;  no  noxious  gases  or  fumes;  no  acids;  least 
lahor  for  operation;  cleanest;  not-freezing  at  2S' helo^  zero;  eco- 
nomic value  50  per  cent,  greater  than  gravity  cell,  and  30  per  cent, 
greater  than  hest  other  cell  in  market.  For  No.  1  cell,  250  ampere 
hours;  for  No.  2  cell,  100  ampere  liours;  on  open  circuit.  .3  to  l 
volt;  on  closed  circuit.  .65  to  {a%  vblt.  Send  for  circular  and  price  list. 

THE  GORDON  BATTERY  CO., 

594  Broadway,  New  York  City. 
aeO.W.  PATTBRSON,  1530  Marquen*  Bldr.,  Chicaco.  lU. 
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BARGAINS  IN  ELECTRICAL  MACHINERY. 


POWER  GENERATORS,  500  VOLTS. 


1 — 50  k.  w.  C.  &  C. 
I — 50  k.  w.  Detroit. 
4 — 60  k.  w.  Edison. 
I — 60  k.  w.  Wood. 


I — 60  k.  w.  United  States. 

1— D62  T.  H. 

I — 65  k.  w.  Detroit. 

I  —75  k.  w.  Card,  new. 


4 — 75  k.  w,  Westinghonse,  latest  type,  new,  $775  each. 


I — So  k.  w.  Detroit. 
2 — ^75  k.  w.  Short. 
I — ra.  p.  So  T.  H. 


-m.  p.  go  T.    H. 

-m.  p.  loo  T,  H. 

-loo  k.  w.  Detroit,  $600  each. 


3- 


150  k. 
each. 


w.  Westinghonse,  latest  type,  new,  $1,175 


RAILWAY  MOTORS. 

G.  E.  800 — Westinghonse  No.  3.  T.  H. — m.  p.  50  T.  H, 

Westinghouse  No.  12 — m.  p.  30.  F.  30 — F.  40  Edison  No.  6. 

Write  for  prices. 

Edison  generators  and  motors,  new  field  and  armature  windings  and 
new  commutator.     Wound  for  125  volts,  220  volts  or  500  volts. 

30  k.  w.  Edison,  $400  each.  00  k.  w.  Edison,  S600  each. 

45  k,  w.  Edison,  S550  each. 

General  Electric  alternators,  new  field  and  armature  windings. 

60  k,  w.,  $650  each.  120  k.  w.,  $1,250  each. 


One  Type  A  IS  T.  H.    Alternator.    S60-lisbt,    com- 

pouDd    wound,    self-oiling $400.00 

1— 550-light    30    K.    W.    WestinghouEe    Alternator, 

with   exciter  and    instruments 400.00 

1— 550-light  T.  H..  Type  A  6.  Alternator,  with  ex- 
citer and    instruments 375.00 

1— A  35  T.  H.  650-light  Alternator 475.00 

1— 750-light  Westinghouse  Alternator,   with  exciter 

and   iLstruments    425.00 

1— 1,000-ligbt  Westinghouse  Alternator,  with  ex- 
citer   and    instruments 650.00 

1— LOOO-Iight  National  Alternator,  with  exciter  and 

instruments    500.00 

1— 1,000-light  Westinghouse  Alternator,  with  ex- 
citer and   instruments S50.00 

1— A  60  T.  H.  1.000-light  Alternator 675.00 


1— 2.000-light    Westinghouse    Alternator,    with    ex- 
citer and  instruments   $900.00 

1— 15-Iight  Soerry  Arc  Dynamo.  2,000  C.  P 100.00 

1— 25-light  Sperry  Arc  Dynamo.  2.000  C.P 140.00 

1— 35-light  T.  H.  Arc  Dynamo.  2.000  C.  P 300.00 

1— iD-light  T.  H.  Arc  Dynamo,  1.200  C.  P 300.00 

1— 50-light  T.  H.  Arc  Dynamo.  1.200  C,  P 400.00 

1— 50-light  Standard  Arc  Dvnamo.  2.000  C.  P 350.00 

1— 50-Iight  Ball  Arc  Dynamo.  SOO  C.  P 200.00 

1— 125-ligbt  Sprague.  110-volt  Dvnamo  (New) 140.00 

1— 150-light  Jenney.  110-volt  Dvaamo  (New) 160.00 

1— 150-light  Lloyd.  110-voit  Dynamo 125.00 

1— 225-light  Detroit.  110-volt  Dvnamo 150.00 

l~-300-Iight   United   States.   110-volt  Dynamo 175.00 

1-^00  Wood.  110-Tolt  Dvnamo,  multipolar 275.00 

2— 540-light  Edison  Dynamos.  110-volt.  30  K.  W 325.00 


The  above  Apparatus 
Machinery  and  Supplies. 


in 


Chicago  stock   ready  for  Immediate  delivery. 


NEW     T.      H.      RECORDING      WATTMETERS.      FOR 
ALTERNATING     CURRENT,     50- VOLT. 

10  Ampere $8.50 

20  Ampere    10.00 

30   Ampere    12.00 

50  Ampere    14.09 

Also  a  large  quantity  of  Shallenberger  ampere-hour 
meters  at  remarkably  low  prices. 

ARC    LAMPS. 
Western  Electric,  single  or  double  carbon....  $7.50  each 

Standard    6.00  each 

T.   H..   6.8  ampere  and  9.6   ampere,   single  or 

double 10.00  each 

Send  for  complete  List  of  Electrical 


Long  Distance  Telephone 
74-4-  ExDress. 


166=174  So.  Clinton  Street,  CHICAGO. 
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CROCKER=WHEELER  ELECTRIC  CO., 


Power  Generators. 


39  CORTLANDT  ST.,  NEW  YORK, 

AND  AMPERE,  NEW  JERSEY. 

NEW  YOKK:  BLACKALL  &  BALDWIN, 

39  Cortlandt  St. 
PHILADELPHIA:  CEOCKEE-WHEELEE  EL.  CO., 

14  South  Broad  St. 
BOSTON:  BIBBEE-WHITE  COMPANY, 

49  Federal  St. 
BUFFALO;  J.  L.  ALBERGEE  &  CO., 

695  EUicott  Square. 
CLEVELAND:  CLEVELAND  EL.  &  MFG.  CO., 

46  Sheriff  St. 
TOLEDO,  OHIO:  F.  BISSELL  &  CO., 

116  St.  Clair  St. 
COLUMBUS,  OHIO:  J.  A.  EENEE  &  CO., 

69  E.  Gav  St. 
CHICAGO:  CEOCKEE-WHEELEE  EL.  CO., 

1514  Old  Colony  Bldg. 
ST.  LOUIS:  LACLEDE  POWEE  CO., 

421  Olive  St. 
SAN  FEANCISCO:  ABNEE  DOBLE  CO., 

Fremont  and  Howard  Sts. 
MILWAUKEE:  EOHN  &  MEYER, 

448  E.  Water  St. 
CHAELOTTE,  N.  C:  EL.  ENG.  &  SUPPLY  CO.. 

Hunt  Bldg. 
NEW  ORLEANS:  NEW  OELEANS  ELECTRIC  CO., 

728  GraTier  St. 
BALTIMOEE,  MD.:  McCAY  ENGINEERING  CO., 

106  E.  German  St 
MINNEAPOLIS:  W.  I.  GRAY  &  CO., 

Svlies  Block.  No.  802. 
GRAND   RAPIDS,    MICH.:    GRAND   EAPIDS    ELEC- 
TRIC COMPANY. 
BRIDGEPORT.  CONN.:  CEOCKEE  ELEC.  CO., 

30  Middle  St. 
DETROIT,  MICH.:  AM.  ELEC.  CO., 

254  Randolph  St. 
YOKOHAMA,  JAPAN:  BAGNALL  &  HILLES. 
PARIS.  FEANOE:  JACQUES  ULLMANN. 

16  Boulevard  St.  Denis. 
LONDON.  ENGLAND:  GEN.  ELEC.  CO..  LTD., 

71  Queen  Victoria  St.,  E.  C. 
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Shafler 


captured 
Santiago, 


I 


but 


We  will  capture  America. 


ONE  PRICE-ONE   QUALITY-ONE   NAME 


a 


» 


ILLINOIS 


We  are   Agents  for 

N.  1.  R.  Wires  and  Cables, 
Crefeld  Electrical  Works, 
Edison  Jr.  Incan.  Lamps. 

Illinois  Electric  Co. 

239  Madison  Street, 
CHICAGO. 


BERGMANN 

E  ENCLOSED  ARC  LAMPS.  B 
R  DIRECT  CIRCUITS.       E 

R 
6 


SINGLY  ON  90  TO  J  25  V. 
SINGLY  ON  220  TO  240  V. 
TWO  OR  MORE  IN  SERIES 
ON  200  TO   600  V. 


SINGLY   ON   100  TO  130   V. 
ANY  ALTERNATIONS. 

d     -For    Cii-csulars     ^1     and     BI^V. 

ARC  LAMP  SALES   DEPT.: 


6 

M  ALTERNATIN6 

A 
N   ' 

N  General  Incandescent  Arc  Light  Co.,  y 
572  First  Avenue,  New  York.  || 

BERGMANN 


A 


mmMM^MM'M:^M^M:M:MW^f^'^ 


\VE  MAKE  CUTS  OF  ALL  KNDS 

KEADERS  OF  THIS  JOURNAL.IN  NEED 

OF  CUTS.WILI  DO  WELL  TO  GET  OUR 

,   PRICES  8EF0RE  ORDERING  ELSEWHERE. 

20YEARS  IN  THE  BUSINESS. 

CHICAGO  ELECTRO' ft  STEREOTYPE  CO. 
m  155  PLYMOUTH  PLACE  CHICAGO  ILL. 


>^^efc>g!K: 


FOR 


PERFECT 
INSUUTION. 

The  Standard  Paint  Co., 

KEtV  XORK.       CHICAGO. 

HAMBVBG.         I.01VD0N. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.    iv 

Allen-Hussy  Co xT 

American  Battery  Co xxli 

A-mericanEl.  Heater  Co.     

A.mer.  El.  Meter  Co Tlii 

Amer.  El.  Tel.  Co xiv 

American  Elec.  Works xi 

American  Pegamoid  Co..  i 
Amer.  Reflector  &  Ltg.  Co.  vlii 

Ames  IroH  Works xx 

Armlngton  &  Sims  Co..  .  xis 
Atlantic  Alcatraz  Asph.  Co.     i 

Baln.Foree x 

Baker  &  Co i 

Ball  Engine  Co xli 

Bamett  Co. .  Q.  &  H xxli 

Beacon  Lamp  Co xxii 

Beattle  Zinc  Works  Co.  xll 
Beck,  A.,  ElectricCo....  xli 
Berlin  Iron  Bridge  Co . .  xxii 
Berthold  &  Jennings...,      ilil 

Besly  &  Co.,  Chas.  H xxii 

Boiler  Expurgator  Co...    xiU 

Boasert  Elec.  Const.  Co..    

Brady,  T.  H i 

Brliey,  W.  R 1 

Broomell,  Schmidt  <t  Co..        i 

Brougbton,  H.  P x 

Buckeye  Electric  Co 

Bullock  Elec.  Mfg.  Co . . .     

Burnley  Batt,  &  Mfg.  Co.    xli 

Cabinet  Mfg.  Co xill 


Central  Electric  Co t 

Cblcago  Armature  Co ... .   

C.  B.  AQ.  E.  R sil 

Chicago  Ediaon  Co .  ...  iv,  xli 
Chicago  El.  &,  Stereo.  Co . .      Hi 

C,  M.  iSt.  P.  R.  R xlii 

Cinn.  Corrugating  Co  ...    xvl 

Cleveland  Electric  Co x 

Coilumbia  Inc.  Lamp  Co.      ix 

Commercial  El.  S.  Co 

Crocker-Wheeler  El.  Go. .  li 
Crofton  Storage  Batt.  Co.    xl 

Cutler-Hammer  Mfg.  Co.   

Cutter  El.  A  Mfg.  Co 

Dayton  Globe  Ir.  Wks.  Co.  xvl 
Dearborn  Drug  &  Ch.  Co.  xvli 
DelawareHard  Fibre  Co.  xxii 
Detroit  &  Clev.  Nav.  Co.     xlx 

Diamond  Elec.  Co 

DiehlMfg.  Co 

Dlzou  Crucible  Co..  Jos.      xvi 

Eastern  Elec.  Cable  Co. .        xi 

Edwards  &  Co vlii 

EL  Eng.  Inst.  Corr.  Inst. .        xl 

Electrical  Exchange 11 

Elec.  Appliance  Co x 

Electric  Ry.  Equip.  Co..    xlll 

Electric  Storage  Batt.  Co . 

Electrician  Pub.  Co xvlii 

Emerson  El.  Mfg.  Co i 

Empire  China  Works. . . .    xxU 


Ericsson  Telephone  Co..      xv 

Farr  Tel.  &  Cons.  Sup  Co.    xv 

Fisk,  H.  M.,Mfg,  Co XV 

"For  Sale"  Advs xil 

Fort  Wayne  El.  Corp x 

Fuel  Economizer  Co 

Qarlock  Packing  Co 

General  Electric  Co....  zxl 
Gen'l  Inc.  Arc  Light  Co..  iii 
Gordon  Battery  Co l 


Hill,  W.  S.  Electric  Co. .. 

Hlne  &  Co.,  Lucius  A 

Hobart  Elec.  Mfg.  Co.... 
Hodge,  Walsh  ALoring. 
Holmes  Fibre-Graph. Co. 
Holtzer-Cabot  Elec.  Co. 
Hueltel  &  Manger 


Illinois  Electric  Co 

InsuU,  Martin  J 

Intemat'l  Cor.  Schools. 

K.  &  W.  Company,  The  . 

Eartavert  Mfg.  Co 

Keystone  Elec.  Inst.  Co. 

Keystone  Tel.  Co 

Klein  &  Son,  Mathias... 
Kokomo  Tel.AEl.Mfg.Co. 

Lea  Mfg.  Co 

Leclanche  Battery  Co ... . 
Leff el  &  Co. ,  James 
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Lemon,  L.  E x 
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Leschen-Macomber-Whyte 

Co xi 

Llndsley  Bros xill 

LlnkBeltMachlnery  Co.     xix 

Lockie  &  Viall xll 

Lombard  WaterWh.  G.  Co. 

L.  P.  &  D.  Transmitter  Co.  vil 
Lynn  Inc.  Lamp  Co vli 

Main  Belting  Co sv 

MansfieldTem.Cop.Co. ..   xxil 

Mass.  Chemical  Co 1 
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Mica  Insulator  Co x 

Michigan  Pipe  Co 
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PalsteCo.,  H.  T xxli 

Partrick,  Carter* Wllklns  vill 
Peerless  Rubber  Mfg.  Co.  x 
Pelton  Water  Wheel  Co.     xvi 

Peru  Elec.  Mfg.  Co ix 

Phillips  Ina'd.  Wire  Co. .  xl 
Phosphor- Bronze  S.  Co.  xvi 
Proctor-Raymond  M.Co.      xil 


Queen  &  Co 1 

Rawson  Electric  Co xlv 

Beislnger,  Hugo vil 

Roche,  Wm xll 

Roebllng's  Sons  Co.,  J.  A.      xl 
Rosenberg,  Co.,  A ■ — 

St.  Louis  Elec.  Supply  Co.        s 

Samson  Cordage  Wks x 

Sargent  &  Lundy xl 

Sawyer-Man  Electric  Co.     vlii 

Shultz  Belting  Co x  xii 

Simplex  Electrical  Co.,  The,    i 

Sintz  Gas  EngineCo xil 

Skinner  EngineCo xx 

Standard  Paint  Co HI 

Standard  Tel.  AEl.Co...;    xlv 

StandardUnderg. Cable  Co. 

Stanley  Electric  Mfg.  Co .    

Star  Dynamo  Works xxli 

Stephenson  Co.,  John...    xxii 

Sterling  Electric  Co xlv 

Stllwell-Bierce  &  Smith- 
ValleCo xil.xill 


Stone  City  TeL  Mfg.  & 
Cons.  Co 


Stout,  G.  H iv 

StowMfg,  Co 

Stromberg- Carlson  TeL 

Mfg.  Co xiv 

Swarts  Metal  Refin'g  Co.     xii 

Torrey  Cedar  Co xiii 

United  Elec.  Imp.  Co 

Varley  Duplex-Mag.  Co..       xl 

Viaduct  Mfg.  Co x  v 

Victor  Telephone  Mfg. Co.  xiv 
VuJ  canlzed  Fibre  Co ... .     xxii 

Wagner  El.  Mfg.  Co 

Walker  Company I v 

WarnerCo.,  Wm.  F 

Warren  Elec.  Mfg.  Co..        xi 

Warren-Medbery  Co xvii 

Washburn  AMoenM.Co.  xi 
Western  Electric  Co....  vil 
Western  Elec.  Supply  Co.  — - 
Western  Tel.  Cons  Co. ...  x  v 
Westinghouse,  Church, 

Kerr  &  Co xix 

WestlnghouseEL&M.Co.  xx 
Weston  Electrical  Inst.  Co.  1 
Wilhelm  Tel.  Mfg.  Co...      xlv 

Williams  Electric  Co xv 

Wisconsin  Central  R.  R..  xlii 
Wray,  The  John  C.  Co.         xi 
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.,  VIENNA,  A. U 


RIA.. 


We  having  received  a  very  large  sliipment  of 


jDst  before  the  new  tariff  went  into  effect,  are  prepared  to  make  very  low  prices 
on  the  follOTfing  sizes:    5-8  in.  by  lO  in.  and  IS  in.  and  19-33  in.  by  9  1-3  in. 

General  Western  Agents,  139  Adams  Street,  Chicago. 


Grain's 


PARHELION 


SEE  THAT  CLUTCH? 


ENCLOSED  ARC  LAMP. 

Economical,   Simple,   Durable, 

All  Parts  Interchangeable. 


EVERY  LAMP  GUARANTEiD  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
RESPONSIBLE   SALES   AGENTS    WANTED. 


CEO.   H.    STOUT,  Cen.  Sales  Agent, 

1308  SHEFFFBLD  ATE..  CHICAGO. 


The  Akron  Electrical  Mfg.  Co., 


AKRON,   OHIO. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All    of    the    highest   effi-   , 
ciency,  most  modern  con- 
struction and  most  grace- 
ful design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 


WALKER   COMPANY,  I 


ELECTRIC    MACHINERY. 


i 

• 

Alternating  Current  Generators  % 


F-OR    AL.U     PURROSI 


CONSTRUCTION  OF  ARMATURE. 


FIELD  MAGNET  SPIDERS. 


Single,  Two,  or  Three  Phase— 40  or  60  Cycles,  Stationary 

Armature,  Revolving  Field. 

CLEVELAND,  OHIO.  NEW  HAVEN,  CONN. 


! 
! 

! 
! 
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ALL 
KINDS. 


ALL 
STYLES. 


Central  Electric  Company, 

264=266=268=270  Fifth  Avenue,  Chicago. 


GEO.  A.McKINLOCK, 
President. 

CHARLES  E.  BROWN, 
Secretary. 

S.  R.  FRAZIER, 
Treasurer. 


SOUTHERN 

ELECTRICAL 
SUPPLY  CO., 

ST.  LOUIS. 
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Columbia  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


"^WRTErTv^rrroi^j^tfE'^j^iErErrr^^    . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO, 


CLASSIFIED  INDEX  OF   ADVERTISEMENTS. 


Ajmmi  elBtors. 

Central  Electric  Co. 

Commercial  El.  Supply  Co- 

Edwaras  A  Co. 

Electric  Appliance  Co. 

lilinois  Electric  Oo. 

Partrick.  Career  &  Wilklns 

Proctor-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supnly  Co. 
Are  1j  amp  8. 

Central  Klectnc  Co. 

DleMMfg  Co. 

Electrical  Exchange. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

Lea  Ml^.  Co. 

&iont,  G.  H. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Are  L<ij;ht  Cord. 

Lesclien-Macomber-Whvte 
Co. 

SazQfiOD  Cord&ge  Wlcs. 

Batteries  and  Jars. 

Burnley  Batt.  &  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Illinois  Electric  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Panrick.  Carter  .t  Wilklns. 

Peru  Elec.  Mfg.  Co. 

Koche,  Wm. 

Western  Electric  Co. 

Western  ^-lect.  Supply  Co. 
Bearins  iletal. 

Lesiihen-Macomber-Whyte 
Co. 
Bells. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Edwards  •x  Co. 

Electric  Appliance  Co. 

Hnebel  &  Manger. 

Illinois  Electric  Co. 

Partrick.  Carter  A  Wliklns. 

Proctor- Raymona  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Beltisjc. 

Link  Belt  MacMnerv  Co. 

L.  P  &  D.  Transmitter  Co. 

Main  Belting  Co 

Munson,  Chas.  Belting  Co. 

Peerless  Ruboer  MIg.  Co. 

Shulu  Baiting  Ca 
Bailers. 

Amed  Iron  Works. 

Axmlngton  &  Sims  Co. 

westlnghouse,  Church.  Kerr 
&Co. 
Baabii,  Eleetrlcal. 

BlBctriolan  PnbllBhlng  Co. 
Bridges.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
Bmshes. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Holmes  Fibre -Graphite  Co. 

K.  &  W.  Cf^mpauT. 

Ohl'  ElftC-  Snecialty  Mtg-  Co. 

Western  Fleet  Supply  Co. 
BBlldinss  and  Boofins. 

Berlin  Iron  Briuge  Co. 
Bnrelai'  Aiarma. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

fiieotrlc  Appliance  Co. 

Huebel  Si  Slanger. 

Partrick.  Carter  A  Wliklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables.  Electric  (See  Insu- 
lated     Wires),     Copper, 

Sheet  and  Bar. 

American  Eleo.  Worfes. 

Brliey.  W.  E_ 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore.  Alfred  F. 

New  York  Iilb.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C-  Co. 

Washburn  6  Mopn  Mfg.  Co. 

Western  ElPct.  Supply  Co. 
CarbonsJ'olnts  A  Plates. 

Central  Electric  Co. 

^icago  Edison  Co. 

OoBU&ercial  EL  Su^Iy  Co- 


Electric  Appliance  Co. 

Rational  Carbon  Co. 

KeiBUager,  Huga 

Western  Elect-  Supply  Co. 
Compound. 

Boiler  Espurgator  Co. 

Dearborn  Drug&Ohem.Wts 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co.,  K. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

Michigan  Pipe  Co. 

Western  Elect   Supply  Co.  : 
Construction  A  Bepalrs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Chicago  Edison  Co. 

Pt.  WajTie  Elec.  Corporation. 

Hedge.  Walsh  &  Lorlng. 

McRae.  A.  L. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 
Contractors  and£lectric 

I/iffht  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Foree. 

Broughton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec  Corporation. 

General  Electric  Co. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

rnitea  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  El-ec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  Eleo  &  Mlg  Co. 
ConTejrors. 

Link-Belt  Machinery  Co. 
Copper. 

Seattle  Zinc  Works  Co. 

Besly  b  Co..  Chas.  H. 

Mansfield  Temp.  Copper  Co. 
Copper  Wires. 

American  Electrical  Works. 

Besly  &  Co..  ChasH. 

Briiey.  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplei  Electrical  Co. 

Standard  Underground  C.  Co. 

Washbum  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Cordae^' 

svamKon  Cordage  Wka 
Correspondence  Scbools. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
CroBB-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tei.  &  Cons.  Sup.  Co. 

Michigan  Pipe  Co. 

Western  Elect.  Supply  Co. 
Cnt-OutB  and  Swltehes. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chlcaeo  Edison  Co. 

Cleveland  Electric  Co. 

Commercial  fil.  Supply  Co. 

Cutter  "P^L  &  Mfg.  Co. 

Edwards  *  Co. 

Electric  Appliance  Co. 

Emerson  EL  Mfg.  Co. 

General  Elec.  Co. 

Hill.  W.  S.  aiectrlc  Co. 

Illinois  Electric  Co. 

InsuU.  Martin  J. 

K.  &  W  Company. 

Leonard,  H.  Ward  Elec.  Co. 

PalBte  Co.,  H.  T. 

Pern  Elec.  Mfg.  Co. 

Warner  Eleo.  Mfg.  Co. 


Western  Electric  Co. 
Western  Elect.  Supply  Co. 
WesUaxhotiss  SL  A  Mig.Ca 
Dynaaiva. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Crocker- Wheeler  Elec.  Co. 

Diehl  Mfg.  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Insull.  Martin  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec  Mfg.  Co. 

Walker  Company. 

Warner  Co  ,  Wm.  F. 

Warren  Elec.  Mfg.  Co. 

Warren-Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
£coBomi2erB,  FmeL 

BroomeU,  Schmidt  4  Co. 

T^Mel  Economizer  Co. 
Elec.  Heat's  Appliances. 

American  Eleo.  Heater  Co. 
Electric  Heters. 

American  El.  Meter  Co. 
Electric  Kail  ways. 

General  Electric  Co. 

Walker  Company. 

Weatinghouae  EL  &  Mfg.  Co. 
Electrical  and  neoliani- 

eal  Engineers. 

Bain.  Foree. 

Broughton.  H-  P. 

Lemon.  L.  E. 

Sargent  &  Lundy. 
Electrie&l  XnstrumentB. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  EL  Supply  Co. 

Cutter  EL  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hill.  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Keystone  EL  Instrument  Co. 

Leonard,  Ward,  Eleo.  Co. 

PalsteCo..  H.  T. 

Queen  <t  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrioal  Inst.  Ca 
Electrical  Hpeelaltles. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  EL  Supply  Co. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Pacific  Electric  Co. 

Western  Elect-  Supplv  Co. 
Electro-Magrnets. 

Varlev  Duples-Magnet  Co. 
eiectro-Platine  3Iaeh^. 

Besly  &  Co.,  Chai.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 
EuffineB.  €ras. 

Otto  Gas  Engine  Wt«. 
Ensrines.  8t4>am. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Ball  Engine  Ca 

Skinner  Etigine  Co. 

Westlnghouse,  Church,  Kerr 
&  Co. 
Pan  Outllts. 

Beck.  A..  Electric  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Diehl  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg.  Co..  \. 

St.  Louis  El.  Supply  Co. 

Wagner  Eiectr'c  Mfg.  Co. 

Walkpr  Company. 

Western  Electric  Co. 

Western  Elect-  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfe.  Ca 

Vulcanized  Fibre  Co. 
Piles. 

Bamett  Co..  G.  AS. 
Fixtures.  El.  A  Comb'u. 

Central  Electric  Co. 

Commercial  Kl.  Supply  Co. 

Western  Elect.  Supply  CO- 
Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuses. 

Insull,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Commercial  EL  Supply  Oo. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gask^ets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
GtLs  Liglitins.  Eiectrie. 

Central  Electric  Co. 

Partrick,  Carter  &  Wliklns. 

Western  Electric  Co. 
Ciears. 

Besly  A  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 
€reneral  Elec  Hupplles. 

Beck,  A..  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Ca 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric^Co. 

Hill,  W.  S-  Electric  Co. 

niinois  Electric  Co. 

Insull,  Martin  J. 

Partrick,  Carter  &  Wllklns- 

Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Snpply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Crlobes  and  Eleetrleal 

Glassware. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
GoVnors,  Water  WTieel. 

LombardWater  Wheel  Gt.Co. 
Graplilte  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dlion  Crucitjle  Co..  Job. 

Holmes  Fib  re -Graphite  Co. 
Insulators   and  Xnsnlat- 

inff  Materials. 

Atlantic  Alcatraz  Asph.  Co. 

Brliey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appllanee  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Worka. 

HUl.  W.  S.  Eleotrio  Co. 

Illinois  Eiectrie  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Palate  Co.,  H.  T. 

Peru  Elec  Mfg.  Co. 

Phillips  Insulated  Wire  Ca 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  C.  Oo. 

Ynlcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      W^ires      and 

Cables— Ilacnet  Wires. 

American  Electrioal  Works. 

Briiey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Oa 

Electric  Appliance  Co. 

General  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Ca 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Boaseri  Klec.  Const.  Co. 

Leonard.  H.  Ward  Eleo.  Co. 
Ii^mpB,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Oa 

Central  Electric  Co. 

Chlcaeo  Edison  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co., 

miBois  Electric  Co. 

Insnll.  Mai"tin  J. 

K.  &  W.  Company. 


Lyan  Incandescent  Lp.  Co, 

Bawyer-ManElec.  Co. 

United  Eleo.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Wetttnghouse  EL  a  Mfg.  Co. 
I/Catlier. 

American  Pegamoid  Co. 
Liif  htnine:  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
3lafnet  Tl'ire, 

(See  Insulated  Wires.) 
Meciianleal  aiacblnery. 

Besly  &  Co..  Chas.  H. 

Link-Belt  Machinerv  Co. 

StilweU-Bierce  Smith- Vaile. 

Westinghouse,  Church,  Kerr 
&  Co. 
niea. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eueene. 
Mining  Apparatus,  Elec 

General  Electric  Co- 
Link-Belt  Machinery  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

American  Engine  Co. 

Beck.  A..  Electric  Co. 

Bullock  Elec  Mfg.Co. 

Commercial  EL  Supply  Oo. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Sargent  &  Lundy. 

Stanley  Elec.  Mfg.  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S'ipply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Pacfelus. 

Besly  &  Co.  Chas.  H. 

Garlock  Packing  Co. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Ca 
Paints. 

American  Pegamoid  Co. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mass.  Chemical  Co. 

Standard  Pa'nt  Co. 
Phosplior  Bronze. 

Btaly&Co.,  Chas.  H. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinum. 

Baker  &  Co. 
Poles. 

Berthold  &  Jennings. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Michigan  Pipe  Company. 

Torrey  Cedar  Co. 
Porcelain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec  Mfg.  Co. 
Beflners. 

Swarui  Metal  Refining  Co. 
Kefleotors. 

Amer.  Reflector  i  Ltg.  Co. 
Be-Wind)ns— Eepalrs. 

Beck,  A.,  Electric  Co. 

Chicago  Armature  Co. 

Chicago  Edison  Co. 

Electrical  Exchange. 

Hodge.  Walsh  &  Loring. 
Bheo  stats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Leonard.  Ward.  Electric  Co. 

Ohio  Eleo.Speeialty  Mfg.  Co. 

Westlnghouse  EL  <k  Mfg.  Co. 
Roofins. 

Cincinnati  Corrugating  Co. 
Second-Hand  MacliinY< 

Electrical  Exchange. 

Hodee.  Walsh  &  Loring. 
Shades. 

Amer.  Reflector  <*  Ltg.  Co. 
Speaklns  Tubes. 

Central  Electric  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Partrick,  Carter  &  Wliklns. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 


Speed  Indicators. 

Besly  &  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batt«ries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  &  Ylall. 
Street  Cars. 

Stephenson  Co..  John. 
Tapes,  Insulating. 

American  Electrical  Works. 

Brixey,  W.  R. 

Central  Electric  Co. 

Commercial  EL  Supply  Oo. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Whvte 
Co. 

Moore.  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  &  Moen  Mfg.  Co. 

WesiernElectrlc  Co. 

Western  Elect.  Supplr  Co. 
Telephones.     Telephone 

Material   and  Switch- 
boards. 

Allen-Hussy  Co. 

American  EL  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  EL  Supply  Co. 

Ericsson  TelephcceCo. 

Farr  Tel.  <t  Cons.  Sup.  Co. 

Fisk.  H.  M..  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Keystone  Tel.  Co. 

Kokomo  Tel.  &  EL  Mfg.  Co. 

Knsel.  D. A. TeL&TSl. Mfg.Co 

Northwest  Engineering  Co 

Rawson  Electric  Co. 

St.  Louis  El.  Supplv  Oo. 

Standard  Tel.  &  El. "Co. 

Star  Dynamo  Works. 

Sterling  Electric  Ca 

Stone  City  Tel.  Mig.  &Cons. 
Co. 

Stromberg-Carlson  Tl.M.Oo- 

Viaduct  Mfg.  Co. 

Victor  Telephone  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect   Supplv  Co. 

Western  TeL  Cons.  Oo^ 

Wilhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  .t  Son,  Mathias. 
Transformers. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Diamond  Elec.  Co. 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co. 

Stanley  Electric  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supplv  G3. 

Westlnghouse  El.  A  Mfg,  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Ca 
Turbine*  ITater^Fheels. 

Dayton  Globe  Iron  Works  Co 

Leffel&Co.,  Jas. 

Pelt-on  Water  Wheel  Co. 

StllweU-Blerea  Smith- Valle 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire.  Bare. 

Besly  Ss  Co.,  Chas.  H. 

Briiey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co- 

lUinnis  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wlr«  Co. 

Roebling's  Sons  Co..  J.  A. 

Standard  Underground  C-  Co 

Washburn  4;  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
T^  oodworU.  Electrical. 

Cabinet  Mfg.  Co. 
XRar  Ontflts. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

OnnMn  6  Cn. 
Zincs. 

Beattle  Zinc  Works  Oo. 


For  ^WIpKabo-fcical    Indesc   of  Adver-feisemon'ts   See    ^aee    III 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  m)'  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  mv  carbons. 


Notice 


UNEQUALLeO  IN  qUALl 
AND    EFFICIEN<r^ 


ir^  STEADY 
ILLIANT.,  LIGHT. 


HUGO  REISINGER II BROADWAY  NEW  YORK. 


-The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty.  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


TheBestSystemofBeltingintheWorld 


Easier  on  bearings, 

Compared  with  Straight  Beits-  -^  smaiier per  cent,  of  slip, 

One-half  the  space. 


Compared  with  Clutclies  -  -  - 


[  Less  expense, 

^  More  efficient  in  operation, 

( Great  saving  in  space. 


( About  the  same  floor  space, 
Cost  much  smaller, 
Easier  to  keep  in  repair,    . 

Write  for  Further  Particulars. 


Compared  with  Direct  Coupling-  -j  cost  much  smaller, 


INCANDESCENT 

LAMPS  1 2  cents. 


Now  is  the  time  to  get  your  burned  out  lamps 
together  and  have  them  renewed  or  turned  into  cash. 
We  have  now  repaired  over  700,000  lamps,  and  nine 
out  often  of  our  shipments  are  to  old  customers. 

We  use  the  same  care  as  regards  voltage, 
candle  power,  etc.,  as  in  making  our  new  lamps. 

We  are  now  pleasing  central  station  managers 
by  supplying  a  uniform  and  efficient  lamp  at  a  price 
that  makes  it  profitable  to  replace  lamps  every  600 
hours  or  oftener. 

The  renewal  of  lamps  makes  this  possible. 

If  you  prefer  new  lamps,  we  can  supply  you  with 
the  best  and  allow  you  three  cents  each  for  your 
burned  out  lamps. 


Lynn  Incandescent  Lamp  Co., 


U.'VIMIM,    IVIAl 


rianufacturers  and 
Dealers. 

ELECTRICAL  SUPPLIES 
AND  APPARATUS. 


Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  Motors, 
Arc  and  Incandescent  Lamps, 
Switches,  Sockets,  Cut  Outs, 
Fan  Motors,  Telegraph,  Testing  and 
Heasuring  Instruments,  Wire,  Bells. 
Batteries  and  all  Sundries  required  In 
An  Blectrical  Installation. 


WESTERN  ELECTRIC  COMPANY, 

rianufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAGO. 


LONDON. 

70  Coleman  Street. 


ANTWERP. 
33  Rue  Boudewyns. 


NEW  YORK. 

'  PARIS. 
45  Avenue  de  Breteull. 
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SAWYER-MAN  LAMPS 

Still  lead  all  others 
in    efficiency,    maintenance  of  candle    power    and   careful   attention  to 
details  of  construction. 

New  York,   120  Broadway;  Philadelphia,  Girard  Building;  Boston,  Exchange  Building;  St.  Louis, 
American  Central  Building;  Chicago,  New  York  Life  Building;  Tacoma,  Wash.,  907  Pacific  Ave.; 
Syracuse,  N.  Y.,  Bastable  Building;  Buffalo,  N.  Y.,  Guaranty  Building;  San  Franscisco,  Mills  Building; 
Pittsburg,  Westinghouse  Building;  Atlanta,  Ga.,  Equitable  Building. 
For  sale  by  leading  supply  houses. 


Sawyer-Man 

Electric 

Company. 

Allegheny,  Pa. 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Tjpe  "K"  Instrument. 

We  meet  all  the  requirements  ol  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 

minth  Street  and  Slontffomery  Avenne.  Philadelphia. 

Slew  York,  15  Cortlandt  Street. 

Cliicaso.  '^'-il  nolilli  Canal  Htreel. 


The  American  Electric  IVIeter  Uo. 

9th  St.  and  Montgomery  Ave.,  Philadelphia,  Pa., 


ANNUNCIATORS  AND  BELLS! 

('.\TAI.OCirc:S  AKD  FKICES  OX  APPL.ICATI01K. 

PARTRICK,  carter  &  WILKINS, 


125  South  Second  St., 
PHILADELPHIA. 


Is  now  prepared  to  take  orders  for 
immediate  delivery  of  all  sizes  of 
3=Wire  Constant  Potential  Register- 
ing Meters. 

This  meter  is  calibrated  ready  for 

instant  use. 
Tills  nietpr  requires  no  knowledge  of 

electric  ty  to  e/ect. 
Tills  meter  shows  tiie  load  passing 

every  Instant. 
Tills  meter  is  Iiermeticaily  sealed. 
This  meter  measures  correctly  wltii 

uneven  loads. 
This  meter  is  magueticaliy  sliielded 

nnd  has  no  permanent  niagneiisni. 
Tills  meter  can  be  calibrated  with  a 

watch  lu  six  minutes. 
Tills  meter  reiiuires  no  Itibrication. 
Tills  metT  is  direct  reading,  having 

no  multiplier  or  dials. 
This  meter  wl'l  operate    tor  years 

without  opening. 
Tills  meter  lias  no  springs,  jewels, 

frictional  errors  or  lag. 
This  meter   ouce    riglit  is     always 

right. 


What  Are  You  Paying  for  Lights  or  Power? 

If  more  than  one  cent  per  h.   p.    hour,   or  { 
one  cent,  you  had  better  put  in  an 

OTTO  GAS  ENGINE 


If  more  than  one  cent  per  h.   p.    hour,   or  gelling  less  than  lo  iG-c.-p.   lights  for 
one  cent,  you  had  better  put  in  an 


Hundreds  of  plants  in  successful 
operation  to  refer  to. 

The  Otto  Gas  Engine  Works,  Phila. 

New  York.     Boston.     Chicago.     Omaha. 


EDWARDS  ** 
DOOR  OP&l>ERS 


^  RIM-MORTISE 
5U1DI/>0~D00R 

H.EDWARDS.  A.LUNGEN®     S     "t   O   I   ^VL* . 

EDWARDS  &  CO  'r.Z%o.T^Jr\'''- 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


INSULATION   BETWEEN 
VCONDUCTORS. 


We  own  the  following  Letters  Patent 
Issued  by  the  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.; 

No.  546,261 
No.  546,262 
No.  s'>S,053 
No,  56s. "78 
No.  565. iSS 
No.  565.217 
No.  565,410 
No.  594,034 
No.  594,247 
No.  594,281 


R  CONDUCTOR 
TINNED, 


T/f£  MONT/IUK  MULT/PH/fSE  C/IBLE 


INSULATION   BETWEEN  CONDUCTORS.. 


COPPER  CONDUCTOR. 


OPPER  CONDUCTOR; 
PARTLY  TINNED, 


ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


[   MONTAUK  MULTIPHASE  CABLE  CO., 


too 


iP*^A.^yf>^A.-yr. 


TELEPHONE.    403       CORTLANDT. 


r>jE:\A^    voncK. 
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WE  GUARANTEE 

COLUMBIA  RAILWAY  LAMPS 

for  series  burning  on  electric  street  railway  circuits, 
to  be  absolutely  uniform  in  the  consumption  of 
current,  thereby  insuring  a  uniform  distribution 
of  light  throughout  the  cars. 

Special  round  bulb  lamp  for  headlight  pur- 
poses suitable  to  burn  in  series  with  the  other 
lamps. 

Trial  orders  solicited. 

Lamps  in  stock  at  branch  offices. 


T 


ia  I 


t 


MAIN  OFFICE  AND  FACTORY: 
1910,  1912,  1914  Olive  Street,  ST.  LOUIS,  MO. 


Rronrh    Offirpc-       NEW  YORK.  1311  Havemeyer  Building. 

Drankn  uiiikcii.  can  francisco. 


CHICAQO.  1136  Monadnock  BulldlnE. 
SAN  FRANCISCO.  Paul  Seller  Electric  Works. 
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POST  YOURSELF 

on  present  market  prices  of  staple  goods  by 
sending  for  our  latest  net  re^•ised  price  list  of    ■ 


Ice-ts, 


cjb 


Ou-t'Ou-ts, 


Insula'b^rs. 


Electric  Appliance  Company, 

Electrical  Supplies.     242  Madison  St.,  Chicago. 

Send  for  Samples  and  Prices  of 

SAMSON  SPOT  CORD 

For  Arc  Light  and  TrolliJ  Cord.  p^r-  WATERPROOFED. 

S>VIVIS^r>i    OOF3^.AOE  \A^^F9ICS,  BOSTON,  MASS. 

Automatic  Time  Switches 

o FOR  COMTKOIiljlaie 0 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

EDtirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  BIJIiliETIIHS  AND  PRICE. 

Preserve  Your  Copies 


OF  THE 


Western  Electrician, 


BINDEHS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Maranette  Biiildiiijs,^        .        »       .       .        CHICAGO. 


Raiimbo\a/ 


k:iimo. 


Thousands  of 
ImitatorSi 
No  Equal. 
Will  Hold 
Highest 
Pressure. 


Don't  have  to 
use  wire  and 
cloth  to  hold 
Rainbow, 
Can't  blow 
it  out. 


Three  rows  of  Diamonds  In  Black  throughout  the  length  of  each  and  every  roll. 

No  baking  or  tollowing  up. 

Patented  and  Manufactured  Exclusively  by 

PEERLESS  RUBBER  MFG.  CO.,  16  Warren  St.,  New  York. 


16-24  Woodward  Avenue, 
DETROIT,  MICH. 


202-2  I O  S.  Water  Street, 
CHICAGO,  ILL. 


Outlet  or  Jiction  Boies. 

WARD  LEONARD  ELECTRIC  CO. 

BRONXVILLE,    N.  Y. 


H.  P.  BBOUCHTON.  E.  E. 

Contractor  for  Muuicipal  and  Isolated  Electrlo 

Light  Plants,    security  Bldg.,  St.  Louis. 
IRON   ARMORED   CONDUIT  WORK  A  SPECIALTY. 


Best  Bell 

style  F. 

KNOWjr   BY  ITS 
GOOD  POINTS. 


HUEBEL  &  MANGER,  IHoII^Th'I: 


BUY  YOUR  BOOKS 

FKOM  THE 

Electrician  Pub.  Co.,  5 1 0  Marquette  Bldg.,  Chicago. 


Martin  J.  Insull, 

Manufacturers'  Agent, 
ioia-1013  Monadnock  Bldg.,  Chicago. 

Handling... 

C   &  C.   DYNAMOS  AND  MO- 
TORS, Sole  agent. 

Fort     Wayne     INCANDESCENT 
LAMPS. 

D  &  W.  ENCLOSED  FUSES  and 

other  specialties      Sole  agent. 
Gravity  Motor  Controllers,  Sole  agent. 

Bergmann  SWITCHES  and  supplies, 
Sole  agent  except  for  Cook  county. 


Foree  Bain, 

Consulting  Engineer, 
Electricity.  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  Bldff.,  -    Chicago. 


ALROKA.  II^I^M 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  lighting  and  power 
plants.  Motor  work  and  electrical  equipment 
for  shops  nnd  factories  a  specialty. 


WOVEN  WIRE  BRUSHES.  ^ii<ie  f""°  ?»'« (^wr, 

Alloy,  Brass  or  Bronze. 


I 


A  Woven  Wire  Brushes. 


1 


Any  decree  of  flexibility. 
Gkaphitk  Lubrication 
if  required.  Any  styie  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  GcJroy,  0.,  U.S.  A. 


Send  your  rush  orders  for  FAN  MOTORS  to  the  ST.  LOUIS  ELEC. 
SUPPLY   CO.,    911   MARKET   STREET,    ST.   LOUIS,    MO. 

We  have  em-EMERSON  ALTERNATING  and  WESTERN  ELECTRIC 
DIRECT  CURRENT. 


CpADIflMO  reduces  the  working  capacity  of  a  motor  or  dy- 
^  "^  **  IX  IV  1 IW4  namo,  wears  out  the  commutator,  wastes  power 
and  may  cause  a  fire.    All  this  may  be  avoided  If  you  use 


50  Cents  per  Stick. 
$5.00  per  Dozen. 
SBND  FOR  FREE  SAMPLE  STICK. 

For  Bale  by  all  Supply  Houses,  or 


The  only  article  that  will  PRBVBNT 
SPARKING.  Will  keep  the  Commu- 
tator in  good  condition  and  PRBVBNT 
CUTTINQ. 

Absolutely  WIN  Not  Gum  the   Brushes. 

It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


K.  McLENNAN  &  CO.,  Sole  Manufacturers,   909,    100  WaShlUgtOn  St.,  CHICAGO^ 


Fort  Wayne  Electric  Corporation, 


FORT  WAYNE,  IND. 


Wrc,  Dir 
ing  lnc» 


Apparatus  for 

c-t  Curren-t  and  Al'ternai:- 
andescen't  I— igh-tins  and 
^^A^er  ^ransnr-kission. 


INDIA  a  AMBER 


FCJ  .7     >«.TrVI>«.-«-UR  E      COIL 


IN  ANY  SHAPE  OR  PATTERH. 


EMPIRE^.    MIC 

Cloths  and  Papers.         ■'■'[]''?  ■  ui^ei^ijaleo. 

EiiaeneMunselLsCo,  Mica  Insulator  Co. 

2l8H'alcrS»,IVe>v  York  S(  Chicago.  iiTL^ikcSt. 


V  11       I 
I  r  l-rl  1 1  wTitTr 
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Victor  Turbine  Water  Wlieel. 


Cylinder  or  Register  Gate  -Close   Regulation  and  High  Efficiehey 
at  Full  and  Partial  Gate. 

The  aitcntioQ  o(  ELECTRIC  COMFANlEb  13  called  to  U.r  iKLRBKATEn  WATEB 
VVHl^lf'!:L  as  particularly  adapted  tu  their  use.  on  account  o(  its  rt'niurkablT  •tcady  moilun, 
lilgb  speed  aud  great  eflSclency  aud  larse  capacity  i  .r  it    diameter,  b<.'iti(f  doable 

ihe  power  of  most  wheels  ol  tlie  same  diameter.  It  is  used  by  a  iiumLier  oi  the  leadmtf  electric  coii.- 
pauies  with  great  satisfaction.  In  the  economical  use  of  w^ter  it  is  without  ;id  equal,  prodrciDg  tbt 
'lighesl  per  cent  of  uselul  effect  giiarauteed. 

SEND    FOR   CATALOGUE   AND    PARTICULARSr 

The  accompanying  engraving  represents  a  single  lf)-inch  Vi.tor  Turbine  on  iiori/.jnta'  shatt  c» 
Jevelop  36  H.  P.  -jnder  38  leet  head  Arranged  with  12*ioch  Wor'ell  Friction  CoupliDg  a!  one  end  to 
disconnect  pulley. 

We  are  now  prepaiea  to  furnish  Victor  Turbines,  eltner  single  or  In  pairs,  oo  horizontal  s&&t(i 
ind  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S-^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIO, 


LiNDSLEY  Bros., 

MENOMINEE    MICH 

WHOLESALE  PRODUCERS. 


POLES 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

BEND  FOR  CIRCULAR  AND  PBICE§. 

THE  lECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St..  NY 

PERHAPS  VOU  HAVE   HEARD 

Of  a  railway  system  ninninfr  between  Ch'capo, 
Mllwauliee,  St.  Paul,  Minneapolis,  Astilan-l  and 
Duluth,  known  as  the  Wisconsin  Central  T.ines. 
Before  maklDg  a  journey  to  a"^  y  of  tiiese  norili- 
westprn  points,  inquire  relative  to  tlie  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  yon  complete  information. 
JAS.  C.  POND,  G.  r.  A.,  Milwaukee,  Wis. 


Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
Books?     100  pages, 
mailed  free. 

ELECTRICIAN  PUBLISHING  CJ, 

Suite  510  Marquette  BIdg..  CHICAGO 


POLES  AND  GROSSARMS 

BERTHOLD  &,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
surprlbin^cly  plain,  and  free  from  useless  arid  ambiguous 
terms     Ihe  pliin  iiinui  wiiirli  it  is  itrrau^'n!  is  nuique. 

Thebookis,  lirst  <.i  all.  intendeil  in  l.r  ].laiii  and  in- 
structne  souH' :iiHi  iihtstratifiHs  lia\f  iicru  inti'odueed, 
so  that  the  niert.-  pictnre.s  \\  ill  ailord  almost  a  knowledge 
of  the  subiects. 

It  is  I  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
^hichthe  facts  indicate;  it  is  also  a  book  of  reference 
throut,!!  the  index  ot  seventeen  double  columns  of  fine- 
t\  pe  i)i^es;  by  means  of  this  index  a  thousand  items  of 
jratt]  Tl  imporianee  are  atonce  available. 

It  I     lu  ii]>-to  date  work,  which  has  cost  a  large  outlay 

f  ijitil  ud  time,  and,  in  short,  it  is  doubtful  if  any 
ui  re  iiir  irtive  book  has  ever  been  issued— or  one  more 
usetui 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  lliomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  I^ature  and  Source  ofElec- 
trititj  and  Magnetism. 

lheD\namo;  Conductors  and  Non-Conductors;  Sym- 
bols abbreviations  and  definitions  relating  to  electric- 
itj  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the"  Dynamo  and  Motor. 

Electni.  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
El>  Ltncal  Measurements. 

The  Electric.  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries  Care  and  aianagement  of  the  Street  Car 
"Motor   Electro  Plating. 

The  rpleplione  aud  Telegraph;  Tlie Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  ratlier  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
chine art.- also  given  with  pictorial  illustrations  of  the  same.  _ 

In  the  Catechism  no  less  than  2.''.  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  au  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


MAST  ARM 

^-"^"^  A  U  TO  M  AT  >  C^^;-^, 
CUT-OUT^-^ONo^; 

^^^-'^iffoOD  POLES    jl         I 


-"■'if  EASY     OFOPeRATION    _^^ 

1,1     ^yiMf  r/>/MMar  c/iM  r/f/M  nvK£  \ 

TH£Alt/MB£/f  Of  iAAIPS  '"  rH£ 

SAMS  r/Me  rHji/v  nf/mAf/r  or»£f1 
MANUFACTURER  Cl  NC  lt«  N  ATI,  0. 


THE  OMAHA  EXPOSITION. 


When  the  World's  Fair  at  Chicago  ceased  to 
exist,  it  was  supposed  tliat  we  should  ne'er  look 
upon  its  like  again.  However,  tiie  Trans-Miss- 
issippi Exposition  at  ( Mnalia  has  eltectlvely  re- 
produced In  similarity  all  of  the  buildings  wlileh 
made  the  White  City  so  attractive  In  1893. 

It  does  not  now  take  two  weeks  to  wander 
through  grounds  and  structures  aud  then  be 
compelled  to  go  away  with  a  jumble  of  ideas, 
for  tlM  Omylia  Exposition  people  have  prolited 
by  past  experience,  and  have  so  Improved  the 
arrangement  of  exhibits  that  no  more  than  two 
or  three  days  of  time  need  be  consumed  lu 
admiration  and  inspection  of  the  marvelous 
resources  of  the  West,  collected  together  in  the 
chief  city  of  Nebraska. 

Even  the  new  Midway  is  a  reproduclion  of  the 
far-famed  Street  of  All  Nations  of  I89;i,  wltli 
many  improvements  upon  the  original. 

The  electric  lighting  of  tiie  buUdlugs,  grounds 
and  lagoons  at  night  makes  a  scene  of  enchant- 
ing beauty,  alone  worth  traveling  a  thousand 
miles  to  see. 

The  means  of  communication  between  the  city 
and  grounds  are  ample,  and  the  distance  to  be 
traversed  is  sliort. 

The  ways  of  reaching  Omaha  are  innumerable, 
but  chief  among  them  is  the  direct  Chicago  and 
Omaha  short  line  of  the  Chicago,  Milwaukee  &; 
St.  Paul  Kailway,  with  Its  electric  lighted,  vesti- 
buled  trains,  leaving  Chicago  every  night  at  6:15 
p.  m.,and  arriving  OraahaatS:20  the  next  morn- 
ing.   Dining  car  service  en  route. 

Excursion  tickets  are  on  sale  at  every  coupon 
ticket  oftloe  in  the  United  States  over  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  through 
Xonhern  Illinois  and  Central  Iowa,  as  well  as 
at  ftfj  Adams  street,  and  at  the  Union  Passenger 
Station,  Canal  and  Adams  streets,  Clileago. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


««« 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


THEY  STILL  USE  IT. 


IT 
COSTS 

SO 
LITTLE 


Stover  Bicycle  Manufacturing  Co. 

Fkeeport,  III..  March  2nd,  1897. 
The  Boiler  Bxpurgator  Co.,  Chicago,  III. 

Gentlemen:— I  have  just  used  your  Boiler  Expurgator 
with  afitonlshing  results.  To  begin  with  I  have  always 
been  very  sceptical  in  regard  to  the  dilterent  boiler 
compounds  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  the  lUinols  Central  induced  me  to  use  it,  telling  me 
of  the  results  lie  had  obtained  on  liis  locomotive.  It 
goes  beyond  anything  I  ever  tried  and  we  have  tried 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anything  that  would  do 
tlie  work  of  your  Boiler  Fxpurgator.  We  cheerfully 
recommend  it  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Stover  Bicycle  Mfg.  Oo. 
W.  A.  Hance,  Supt. 


AND 
WORKS 

SO 
WELL 


Cost  per  week  :    10  to  40  h.  p.,  iiSc. ;  40  to  80  It.  p.,  37vie. ; 

80  to  120  It.  p..  50c. :  ISO  to  1X0  h.  p.,  6!tKc. ; 

160  to  aOO  h.  p..  75c. 

The  Boiler  Expurgator  Co,,  chTcaoo,™""'*. 

A  few  agencies  will  be  placed  In  large  steam  and  manufacturing  centere. 
Write  us  at  once. 
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The   Host   Reliable   General   Telephone 
Apparatus  llanafactnrers  in  the  World. 

THE  VICTOR  TELEPHONE  MFG.  CO., 

I6<>  to  174  S.  CLINTOX  ST.^  CHICAGO. 

Fully  Protected  by  Patents.  ,,,    .l  i         ix.        ^ 

All  other  makes  ofboards 

have   from   thyfe    to    .</.v 

Ti-ifrs   leading  from   jacks 

3t    back    of    board.     The 

Victor  has  none. 

A  Victor  one  hundred 
cabinet  may  be  partially 
fitted  with  jacks  and  drops 
to  any  portion  of  its  ca- 
pacity economically  and  in- 
creased gradually  with 
Victor  five  jack  and  drop 
sections,  according  to  re- 
quirements. 

The  Victor  Metallic 
Express  Switchboard  is 

now  upon  the  market. 
This  board  is  the  most 
satisfactory  ever  oflered 
to  the  le'ephone  public. 
It  is  durable  and  simple, 
containing  no  useless 
trappings  or  superficial 
parts.  It  is  durable  and 
simple  in  construction,  easy  and  rapid  to  operate  and  inexpensive  to  maintain. 
All  parts  are  interchanzeable  and  accessible  without  interfering  with  other 
parts  or  interruption  of  operations  This  board  is  built  in  sections  of  five  drops  and 
jacks,  mojnied  on  hard  rubber,  invisibly  wi^ed  and  so  constructed  that  when  assembled 
it  has  the  appearance  and  in  fact  is  one  solid  front.  Each  subscriber  has  an  Individual 
ringing  key  and  the  gravity  drop  used  is  a  special  feature,  owing  to  its  positive 
action  and  easy  restoration. 

Our  VICTOR  exchange  and  long-distance  telephones  are  equipped  with  our 
powerful  and  never  failing  generators  and  ringers,  positive  contact  switch,  our 
high  efficiency  solid  back  transmitters  and  VICTOR  bi'polar  receivers. 


^eiR  spi 


Non-Disconnecting  Lightning  Arresters. 
Combination  Cross  Connecting  Fuse  Board. 
Fusible  Cut-Out  Blocks. 
.Special  Extension  Bells, 
special  Bridging  Bells. 
5peci8l  Oenerators. 


The  Victor 

Write  us  for  details  and  particulars  and  we  will  surely  interest  you. 

Victor  Telephone  Manufacturing  Co., 

166  to  174  S.  Cl,INTOX  ST.,  CHICAGO. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in   the  pocket   between   them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as  containing   features  that  place  it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


iVIARK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of  the 
BEST    THINGS    manufactured   or  controlled 
by   us — and    the  fact   of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are   the 
IMew  S-fcandard   ^ry   Ba't'feAries. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


The  ORATOR 

AND 

Improved  Hunnings 

Folid  back  dust  transmitters 
lu  Wall,  Desk  and  Cabinet 
Stjles.  Tliey  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  long  dlslanee  work. 

Anyone  can  make  aninstru- 
ment  tlmt  will  work  well  at 
^rst,  hut  tu  produce  one  that 
will  continue  to  meet  every 
proper  demand  Is  quite  an- 
other problem. 

riie  ORATOR  will. 

MANUFACTURED  BY 

The  RAISON  ELECTRIC  CO, 

THE  ORATOR.  ELYRIA,  O..   U.  S.  A. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $1.00.    .    .    . 

Electrician  Publishing  Company, 

Suite  5IO  narqnette  Bldg.,   Cblcago. 


Switchlioards 

Similar  to  the  Bell  for  Inde- 
pendent Telephone  Companies. 


DON'T  THINK 

That  )-ou  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  j'our  advantage  to  become  one 
at  once. . 

$3.00  per  year; 
#1.50  for  six  months. 


Distributing  Boards,  Cable  Terminals  and  Pro- 
tective Device.*;  the  same  as  those  used  by  the 


Bell  company. 


ELECTRICIAN  PUBLISHING  CO.,!  .   . 

Suite  510  Marquette  BIdg,  CHICAGO  StePlIng      ElBCtrJC     COl 


71-73  W.   ADAMS   ST..  CHICAGO. 


S^rtsi-fci^^^    for     ^f=fic3^, 
IWIufried     for     F"aotory, 


Central  Energy  Telephone  System 

All  parts  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair, 

TRANSMITTER 

Sealed  to  prevent  opening  by  iaexperienced  persons. 

Dpr'pJIVPD^    Unequalled   in    Power, 

lyLwWL,!  V  l^iyo  Practically   Indestructible, 

The  only  make  perfectly  reliable  for  central  energy  system 

OUR  REGULAR  EXCHANGE  EQUIPMENT  ileiS-r""  ■""""■" 

The  only  luamifacturers  selling  a  complete  line  ot  Public  Exchange,  Toil  Line.  Police.  Fire 
Alarm,  Street  R-illway.  Central  Station  and  Intercoininuni'iatins  Private  Plant  Telephone  Apita- 
ratus  fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG. 


72-83  W.  Jackson  Blvd.,  Chicago.  IT.  S.  A. 


NO.  30  AMERICAN  TRANSMITTER. 


Tills  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
quiilities  is  unequaled. 

The  Largest  flanu- 
facturers  of  T  e  I  e- 
phones  and  Switch- 
boards in  the  United 


States 


Five  hundred  exchanges 
aggregating  over  lOO.OOO 
telephones  in  use.  Four 
years'  service. 

AVrite  for  catalogue  showing  new  types  and  prices. 

U/C  PliJIDAMTCC  Workmanship,  material  and  efficiency 
lie  UUAnAn  I  CC  of  our  apparatus  to  be  of  the  highest 

grade,  and  agree  to  defend,  at  our  own  exnense,  any  action  at 
law  whicli  mny  be  brought  against  OUR  patrons  on  alleged  in- 
fringeiiient  of  piitents  owing  to  tlie  use  of  our  instrumeuts. 


American  Electric  Telephone  Co., 

171    173  S.  CANAL  ST.,  CHICAGO. 
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H.  M.  Fisk  Mfg.  Co., 

^A/l1eat:on,  III. 

Mauujacliirers  oj 

Telephones,  Switchboards  and 
Telephone  Supplies. 

K.\ changes    coiislriicled    uiuI't   vt>ry    faN'U'abl''    icrms. 

Our  equipment,  is  simplicity  itsflf. 

Nolu   our  SwitchbnarO^ — no  keys  ai'v   ust-d  in  ilSDpnra- 
tion. 

Trlcphunps  are  a  muiicl  i.f  ccmplrtnnpss, 

W'i'ilc  for  particulars  and  circular. 


"St.  Paul"  Telephones 

ments fully  guaranteed.     Northwest   Engineering  Com'panyf   St.  Paul,    Minn. 


For  Fxctianees,  Private  Mne 
and  Toll  Lin  3  Service.  Auto- 
matic WardiousB  Sj'stems,  Ex- 
press Switchboards.    A 11  instru- 


THE     ALLEN-HUSSY     CO.,  »"«"<' ^isRando'P"^  st . 

MANUFACTUREBS  OF   INTERIOR    TELEPHONES  INTEHCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  In  sending  for  a  copy. 


Western  Telephone  Construction  Co., 

230-2.'>4  S.  Clinton  St..  Chiraeo.  III.. 
■Largest   Manufacturers  of- 


Telephones  and  Switchboards  Exclusively 


In  the  United  States. 


THIS  "PHONE  $5.00. 

others  Irom  $3.00  to  SI5.00. 

For  further  information,  write  to 

STONE   CITY    TELEPHONE 

MFC.  &  CONST.  CO., 

JOLIET,  ILL. 


Farr 
Telephones 

Are  so  simple  that  even 
children  can   use   them. 


It  will  pay  you 


To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 


Hints  til  telej'liniiP  men;  how 
t'l  i'lil  <i  telr-plmnt^  lines;  dln- 
Kraiiis  anri  tilrtriions  for  onn- 
npi'llnu'  telejiliout-s;  Iinw  to 
ovfri'onie  teleplionp  tronl>Ies; 
(lia-erarns  for  connef'tlUK  tn- 
tercnrnnniiilraHDC  systems; 
welphtaDfi  reslsiancf  of  litin 
wires;  ebtlmatfs  fur  bulldlnE 
f'\rhances;  iudnction  of  va- 
rious wires;  atiout  teleptioBO 
pat.  uts  othfrvaInal)lf  iiolnt- 
f  rs.  niiistrations  of  diffTHnt 
metliods  rif  counectlnc  lines. 
<  )ver  200  llliistrai  tons  of  every- 
thing needed  in  telf-phone 
work.  Thisvaluablet-atalosue 
sent  free  on  request.  We 
make  everything  you  need.    , 


FARR 


Telephone  and 
Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 

KOKOMO  TELEPHONES 

■  ■ 


Free  from 
Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


We  are  the 
Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed,    . 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


All  our  luag'ueto  bells  are  equipped  Avith  our  new  single-core  ringer,  Avhicli  is  far  in 
advance  of  the  old  style  double-core  ringer.  Note  Avhat  the  "People's  Telephone  &  Tele- 
graph Co.''  of  Knoxville,  Tenn.,  says  of  our  bell. 

"Knoxville,  Tenn.,  Sept.  3,  1898. 
"Hr.  J.  A.  Williams, 

"De.ar  Sir: — Your  sample  bell  sent  us  a  few  days  since  is  received.      I  consider   it  one  of  the  best 
magneto  bells  on  the  market  to-da)'.  Yours  truly, 

"J.  C.  DUNCAN,  General  Manager." 

THE  WILLIAiVIS  ELECTRIC  CO.,  84-86  Seneca  Street,  Cleveland,  O. 
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KXTRACT  FROM  PREFACK. 
"This  little  book  has  no  itretension  to  be  considered  a  complete  treatise  on  telephony  j*.s  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come. 
*or  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAXD-hOOK  is  an  attempt  at  meetins  that  demaud.  ' 
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^._   ,,. But  it  is  felt  that  there  is  a  demand 

With  the  exception  of  a  few  chapters  dealing  with 

certain  forms  of  transmitters  and  rceeivel-s  used  in  E^irope.  which  are  given  for  the  information  of  those  wbo'may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  materia!,  apparatus  and  methods  described  are  peculiar  10  or  have  originated  in  this  country." 


>'o  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.    Jt  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from   it 
t"?erything  regarding  telephone  work  and  management.    It  confirms  in  size  and  style  to  our  olherHand-Books  which  have  been  so  favorably  received  by  the  entire  electrical  fraternity. 
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Svstem  (G.  No.  14,  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines,  K  2:  General 
iieciric  Series  Parallel  Controller  with  Magnetic  Ejate).  Walker  System  (B2.  E)  Steel  Motor 
Co.  Svstem.  Chapter  XII.— General  Electrical  anc  Mechanical  Informanon.  Belting.  Shafting, 
Pullevs  and  Gears,  Melting  Point.  Specific  Gravity  and  Relative  Conductivity.  Table  Comparing 
Wire  Gauges.  Nimiber.  Dimensions.  Height,  Length  and  Besistance  of  Pore  Copper  Wire.  Elec- 
trical Units  and  Formulas,  Equivalent  Carrving  Capacitv,  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  {Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  $L00-    Heavy  boards,  30c    Sent  on  receipt  of  price.  ' 

EiTeCTKICIAX  PUBI^ISHrse  CO-  510   HABqrETTE  BLDGv  CHICAGO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


.Manufacturers 


Engineers 


Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  was  attested  b\'  an  engineer  of  unquestioned  abilit)'  and  standing.     It 
•I-     has  been  verified  bj-  able  experts  many  times  since. 
%  It  stands  to  this  day  UNTOUCHED. 


-K-i 


SHOPS  AT  PITTSBrKG  AXB  CHICA€K>, 


New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  Bldg.     Boston,  53  State  St.     Chicago,   171   La 
Salle  St.     Detroit,  Union  Trust  Bldg.     Philadelphia,  AI.  R.  Muckle,  Jr.,  &  Co.,  Drexel  Bldg. 


CgjiPOyND  ENQLNE. 


WESTERN    ELECTRICIAN 


September  24,   i8g8 


Four  Reasons  Why 
Westinghouse  Generators  and  Motors 

Are  Universally  Adopted 


J.     Excellence  of 
Mechanical  and 
Electrical  Design 

2.     Fine 

.  Workmanship 


3.  Convenient 
Arrangement  of 
Parts 

4.  Efficient 
Operation 


Westinghouse  Two-Phase  Belted  Generator. 


Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

New  York,  Atlanta,  Austin,  Boston.  Buffalo.  Chicago,  Cincinnati.  Philadelphia,  St.  Louis.  San  Francisco,  Syracuse,  Tacoma. 
Denver,  Mountain  Electric  Co.    Canada,  AhearnA  Soper,  Ottawa.    Mexico,  G.  &  O.  Brauiff  A  Co.,  City  of  Mexico.    Westinghouse  Electric  Co.,  Ltd.,  ZZ  Victoria  St.,  London. 


-^  ■  '^m 


**Vlln"  Medium  Grade  Automatic. 


BBANCH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  512  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monaduock  Bldg. 


Boilers  of  All  Kinds. 


AMES  IRON  WORKS, 


Ames  High  Grade  Automatic. 


SAI.ES  AdEHTS. 
KALTENBACH  &  GRIESS,  Cleveland.  O. 
HAUBTMAN  &  LOEB.  New  Orleans,  La. 
F.  F.  COLLINS  MFG.  CO.,  San  Antonio  Jex. 
HARTWELL  IRON  WORKS,  Houston.  Tex. 
HENDRIE  &  BOLTHOFF  MFG.  CO.,  Denver,  Colo. 
H.  W.  GRABER,  Dallas,  Tex. 
GEO.  M.  DILLEY  &  SON,  Palestine.  Tex. 
KELLETT-CHATHAM  MACHINERY  CO.,  Waoo,  Tex. 


The  skinner  AUTOMATIC 


Self=Adjusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 
tention, r 

One=Dalf  Per  Cent.  Regulation.     \ 

GOVERNOR  with  frictionless  bearings.     Re-  ' 

quires  no  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
^^       bearing. 

I  Returned  to  supply  tank  freed  from  water  and 

all  IMPURITIES. 

NOT  A  PARTICLE   OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
-■^  or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  -  ERIE,  PA. 


.Stptcinbcr  24,   i8y8 
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GENERAL   ELECTRIC 
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i 


I 


S 


COnPANY 


SinPLE 


MOTORS 


/%^l^^^^^i^\\ 


.ST41«ID4KDld 
CltC^KIClLK 
i4PP!lIf«llsA! 


/^t^^^^^^bl^ff\ 


SI\M>\l!n 

rirciKitti 

'  1PI'»K»ll» 


EVERY  PART  PERFECT 


Principal  Offices: 

SCHENECTADY,  N.  Y. 


MADE  TO  GAUGE. 

Boston.  Mass.  Atlanta.  Ga.  St.  Louis,  Mo. 

New  York.  N.  Y.  New  Orleans.  La.  Pallas,  Texas, 

Syracuse.  N.  Y.  Cincinnati,  Ohio.  Helena,  Mnnt. 

BufTalo  N.  Y.  Columbus.  Ohio.  Minneapolis.  Minn 

Philadelphia,  Fa.  Nashville,  Tenn.  Denver,  Colo. 

Baltimore,  ]Md.  Chicafro,  111.  San  Francisco,  Cal 

Pittsburg.  Pa.  Detroit.  Mich.  Portland,  Ore. 

For  all  business  outside  the  United  States  and  Canada:  Foreign  Dept, 
Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y. 


For  Canada;  address  Canadian  General  Electric  Company,  Ltd. .Toronto.  Ontario. 


1 


SATISFACTORY         J 

MOTORS 


••rt'^^^J*.\\V%'^'.V.'.VA\V^WJ'A^VVWSSV.'A\V.V.\VAV\VAV.V.VVVAV.%V.SV.V.V.SV.%\VJV.'A^A"AVV.VJ'iiPA"Ar.W^dVUi;V» 


"ELECTRIC  LIGHTING," 

A  PRACTICAL  EXPOSITION  OF  THE  ART  FOR  THE  USE  OF 

Engineers,  Students  and  Others   Interested  in  the  Installation  or 

Operation  of  Electrical  Plants. 

""    F-RAIMCI3    B.    CROCKER, 

Professor  of  Electrical  Engineering,  Columbia  University,  New  York. 

Prepaid.     -      F^ractical  and  iJp- 


Just  the  Book  you  want.    450  Pages,  over  150  Illustrations.    Read  the 

OF"    COIMTE 


'riC4 


Chapter  I,  Introduction;  Chapter  II,  History  of  Electric  Lighting;  Chapter  III,  General  Units  and  Measures;  Chapter  IV,  Classification 
and  Selection  o£  Electric  Lighting  System;  Chapter  V,  The  Location  and  General  Arrangement  of  Electric  Lighting  Plants;  Chapter  VI,  Build- 
ings for  Electric  Lighting  Plants;  Chapter  VII,  Possible  Sources  of  Electrical  Energy;  Chapter  VIII,  The  Steam  Engine,  History  and  General 
Principles;  Chapter  IX,  Steam  Boilers  for  Electric  Lighting;  Chapter  X,  Steam  Engines  for  Electric  Lighting,  General  Construction;  Chapter 
XI,  Typical  Forms  of  Steam  Engine  for  Electric  Lighting;  Chapter  XII,  Steam  Engines  for  Electric  Lighting,  Selection,  Installation  and 
Management;  Chapter  XIII,  Gas,  Oil  and  Hot  Air  Engines;  Chapter  XIV,  Water  Wheels  and  Windmills;  Chapter  XV,  Mechanical  Connec- 
tions between  Engines'and  Dynamos,  Direct  Coupling,  Belting  and  Shafting;  Chapter  XVI,  Toothed,  Friction  and  Other  Gearing;  Chapter 
XVII,  Principles,  Construction  and  Management;  Chapter  XXI,  Applications  of  Accumulators  in  Electric  Lighting;  Chapter  XXII,  Switch- 
boards, Including  Switches,  Fuses  and  Circuit-Breakers;  Chapter  XXIII,  Electrical  Measuring  Instruments;  Chapter  XXIV,  Lightning  Arresters. 

Every  Engineer  and  Electrician  who  desires  to  thoroughly  master  the  Art  of  Electric  liighting  should  have  a  copy  of 


this  book.    Sent  promptly. 


ELECTRICIAN  PUBLISHINfi  COMPANY, 


Suite  510  Marquette  Building, 
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SIDGE 


UlLDINi 


iOUR  CATALOGUE 


SHULTZBELTINQ! 

(PAITMT  SABLE  MmB^ 

5HULTZ  BELTING  CO.  ST  LOUIS.  MO.  _ 


Of  T 


srsAT    , 
13ESOP  ; 


BLTLDINGS 


Z^^^j:-  aid 
-^  3uik  by  us 


AND  ROOFS  <. 
'THE  BERLIN"  EON  BRIDGE  CO.   ; 


li)  DELAWARE  HARD  FIBRE  GO. 


WILMINGTON,  DEL. 

SEXS  FOR  CATAlOGrE  AVD  SAMPLES. 

Sheets,  Rods.  Tubes   and    Special    ShapeSc 


Making  Cut-outs  Our  Specialty 

Wi'riie  for  fsH  parcicclaxs.  etc    36  st>-Iss 

Co:  Open  aad  Covered- 
UT-OUTS 
Money  saved  is  maaev  eamed- 

H-  T.  PAISTE  CO. 

CHICAGO  PHILADELPHIA 


KARTAVERT. 

hm)  AND  FLEXIBLE  FIBER  L\  SHEETS,  KODS  AND  "TCBINa. 
For  Electrical  and  Meelamcal  Purposes.  BaHwav  Diist  Guards.  WAsk«n 


MAyTFACTTRKD  BT 


THE    KARTAVERT  yANUFACTURING  CO.,  WilBJigttB,   Dd. 


P[]KCELAIN)^^fACTORy. 


-^-/^^^^^^'r^'^' 


*        rf4-.;:l-.-=££X£'0r 


VULCANIZEDFIBRE. 

Highest  grades  for  dcctricaJ  icg'.iladaa  aod  Tn.>rhamf.-jt  purposes,  in  sheets, 
tj^s,  n^  and  special  shacks.    Catalogues  and  samples  on  appEcatioa. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


WE  DO  IT. 

A  high-grade  incandescent  lamp  will  at 
3-5  watts  per  c.  p.  efficiency  average  a| 
maintenance  of  its  initial  candle  power ' 
for  at  least  300  hours  and  have  an  aver- , 
age   life  of  over  600  hours. 

BEACON  are  the  only  lamps  which: 
can  and  are  guaranteed  to  do  it. 

We  sake  Series  Lamf%  f«r  Ak  Circait.  ttfetfcer  vith 
a  f«ll  ijae  9t  MiaiatBre  Laaps. 

WlileUsfwFartkerPaiticalars.       AGEMTS  WAKTED. 

Beacon  Lamp  Company, 

New  Brunswick,  N.  J. 


C.  H.  SCHIRMER. 


w.  A.  MAQEE. 


R     DYNAIVIO     AA/^ORKS, 

:■::-:  e:i  f'ectric  lighting  plants  and  telephone  sjstens.  Estiinateshiraishedprompdj. 


i..GW3V3.rf3..O.«C.rf3..O.rf0. 


Black  Diamond  File  Works. 


Eat.  1S«3. 


Ise.  1S»5. 


MANSFIELD 


COPPER 


'man5rie:i_c].ohio. 


AMERICAN"  Sir 

iRE  THE  BEST.    Ssnj  lor  deicriptiie  Circular. 

'  Absolutely  Nen-lnfrlngins.        , 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  tsss.         174  S.  Ulataa  St.  Cklcaga.  Ill, 


♦1 

4^ 
4^ 
4^ 
4^ 
4^ 
4^ 

4f^  oitb  «oods  ase  osr  sai.f.  ur  etebt  i^eadexc  hasditase  ^ 

43  STOBE  rS  THE  rSTTEB  STAT^  ASTD  CAXABA.  \^ 

IG.  &H.  BARNETT  COMPANY,^ 

^  PHILADELPHIA,  PA.  ^ 


OFFICE 

T"K^  Foj-fis  >A/ho^l   Co. 

1  131   THE  ROOKEBV. 

CHiCiSO.  April  30,  1896. 
NEW  YORK  INSUUTED  WIRE  CO.. 

320  Deartwrn  St..  Chicag*-  HI. 

Gestlekes; — Aiier  carsftdlj-  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  lo 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel- 
As  you  are  aware,  the  wir«  upon  the 
wheel'is  very  much  exposed  and  the  test 
'nrili  no  doubt  be  a  mtet  severe  one. 
Yours  verv  trolv. 

THE  FERE15  WHEEL  CO. 
By  L  T.  Rice.  M^r 


GRIMSHAW  WHITE  CORE 

RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES,  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 

New  York  Insulated  Wire  Company, 


TTsed  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

TTsed  in  some  of  the  largest  buildings  in  the  TJnit«4 

States. 

Used  by  some  of  the  largest  Central  Statiooa 
2.nd  Fire  and  Police  Departments  in  the  U .  8. 


MAIN  OFFICE: 
13-17  C^rtlaatft  St,  Nea  Toriu 


Bo.arHES.'         CHICAfiO:  BOSTOII:  SAM  F8A  (I  CI  SCO: 

BSAKCHES.-,  32Qoeai*omSt.    1 34  Congress  SL   115  Nea   BoirtaeMaey  St 


Vol.  XXIII. 


CHICAGO,  OCTOBER  i,  1898. 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 

RUBBER   COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

""^Tr^hixsohT'    ^'"^P'e^  Electrical  Company, 

n37ll.naJncckB[oclc.CH'lC«60. 75-81    Cornhill,  BOSTOM,  MASS. 

AL.F-RED  F-.  IVIOORE:, 

MANUFACTURER  OF 

INSULATED   ELECTRIC  WIRE, 

i»0O  A3n>  S«2  3;OBTH  TMIBD  STBEET,  PWIT.*  nP.I.PlTI  A.  PA. 


MIOM 


.^^y?^ 


18^9— Paris  Exposition, 
Iledal  for  Hubber  Insnlataom. 

1893— IfVorid's  Fair, 
TEedal  for  Babber  Insnlation. 


TFJ^Z  Xj^Xf. 


THE  SXAXDAKB  FOB 

BrSBFB  rvsrxA330X. 

Sole  Manu^cturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""fXT  Wires. 
THE  OKONITE  CO.,  Ltd 


■.Ou'antihee.er.  .■""•ase's- 


253  Broadway,  New  York. 


Geo.  T.  Manson.  Gen'ISost 
Vf.  H.  Hodgin5:5ec;. 


JOHX  D.  CBIXMIXS,  JB..  PresL 


{Fonnerly 

Galiforma 
A*pliaU  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraz  Electrical 

Compound. 

Absolutely  unequaled  for  Insalat- 
ing  and  Water-proofiue:;  not  aSeci«d 
by  Acids  or  Alkalies;  elastic  and 
dnraWe.  Alcatraz  Asphalt  Paint  is 
a  ".eDacious  and  durable  coating  for 
ai:  kiEds  of  metal.  Samples  upon 
application. 

Ask  jronr  nearest  supply  house  For  il,  or 

57  East  59th  Street, 
NEW  YORK. 


PARIS  1867.     CHICAGO   tS93.     PHIUDELPHIA  1876, 

WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY.  Mfr. 

203  Broadway,  Mem  Yertc. 

Westeni  OSce.  Ksngcelte  Bi«g..Cliica««.  Il(. 
'  OSKS.  H.  DUPEiiOMr. 

0  Oai.  Washington.  O.C. 


■  EH  OBLEAMS  RFC.  M, 
NewOrleaiu.  La. 


StandardUndergroundCableCo. 


;rheBookenf,      West::. 
Chicago.  p::: 


Electric  Cables,  Conduits,  Wires  and  Accessories, 

JlIso  Hlgb  Grade  KnbUer  Corered  Wires  and  Cables. 


bteei  D^nawos  2'^!!  Motors,  s. 


THE  H0B4RT  ELECTBIC  MFG.  CO  .   .  Tror,  Oris. 


■g  Insulating  Paint  o^  Varnish. 


LJ^/pi  N  XJ  M  i  MASSACHUSEHS  GHEMiCAL  COMPAKY 


For  a:i  Purposes. 

BAR'KR  &  CO..  40S.-il-t  Xe w  Jer»«T 
aairroaaAT<f..  ITtwart,  3t.  Jt. 


Boston,  Mass.,  U.  S.  A. 


Queen  &  Co., 

1012  Chesinul  Si..  PHILADELPHIA. 


Acme  Testing  Sets,  Queen.Wirt 

Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  Colli 


3road«3T.  ■.  T. 


THE  "AMERICAN"  FUEL 

IMOiVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOIVIELL,SCHMIDT$cCO.,Ltd. 

MANUFACTURERS, 

Cable  Address,  'VOf^iC,      ^A.., 

BroomeU,  Vorfc.  _    -      —^       ^. 

A  B  C  Code.  4th  Edition.  ^J-  ^-  ■**• 

S?ECXiL  XOTICZ.— We  liare  BO  agents  who  are  auttiorized  to  quote  prices.   Please  eom- 
momcate  direct  ■wltii  us.   "We  are  aiwavs  e^d  to  send  expen  enaneiers  to  look  oxer  ilie  grotuidand 
submit  esnraates.   Ii  reqmres  an  espert  fenowledge  of  the  ecoQomizer  bo^ness  to  ^^p^iy  decer- 
mine  i^hat  is  required. 
Green  Engineering  Co..  518  Western  Union  Bidg.  Chicago.  IH..  Sales  AgeatS  for  Chicago  aad  Viciart). 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


HEADQUARTERS      |-T-E 

CIRCUIT  BREAKERS 


RHEOSTATS! 

THECUTLER.HJMMEBMFG.CO 

CHICAGO. 


CUTTER  aECTRIWL  CO..  PHILMELPHB 


ijJESTIIN  ElecMcal  In^ti'imieiit  Co., 


114-120  WiUiam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


m&smted  Bid 


Tbese  instmsaeD^  are 
b&f>ei5  Dpoo  tbe  ssme  t,eD- 
era]  principle  sad  ara  jast 
B3  ecfOTftte  as  oor  regnl&r 
Stead&rd  Port^)4e  Krecs 
Corrent  Toltsneters  aed 
Ammetera.  bat  are  na-^cli 
IftTgior,,  and  tbe  woT^ingr 
perla  are  i3cl99€>d  in  a 
oeetlj  deigned.  du3t-i>ri>->f 
oast-lroo  case  vhi^  eS^rct- 
tvety  shletda  the  io«tru- 
meots  from  disturbing  is- 
ftoeDoee  of  external  iziag- 
ooOcfteida. 


l\i^  Studd 

Voltmeters    and   ll^iliTolW 

rur'i'er?.  Ammetejs  ficd  Mil- 
i— -fTrTr,  W  a  1 1  tc  c  teTS 
;  1 ;  \    ;  imeiers.  for  Aher- 

naiJn^  tn^iXtirect  CnrreaS 

Onx  portable  lasamsseots 

are  reco^ziised  es  standards 
tiirou^liocs    the     dv^ljiied 

0:ir  Seati-PortaMe  La- 
boratory-   Stastdard    VoJl- 


"HARDY"  LAMPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 
:     TK^S   VK..  &  \A/^.   C2C3.,   F3|-r-rSF'IEI-^,  IS/I.ASS., 

I*  l4£alK?cr£rs  ol  DTii£]B«  Brssiies,  Arc  liErjrsr  E«Ert^  SpEik  A.Tei;ers  £Bi  C-pz^rz;nnr  CoffptiEBi. 

WESTERN  REPRESENT.4TIVES:  PACIFIC  CO.AST  REPRESENT ATHEJ: 

-MeTsenbarg  A  Badt.  Cbics^o-     Pacific  Arc  Lamp  Co..  23  .>t=^  en^:>n  St.,  San  Francisco. 

j 

XOVEtTX  IX  POBCET.ATX- 

NSinr  PERU  FUSE  PLUG. 

TRY  IT— YOX  rx  BrX  IT. 

rve-^^^-     C^T^lostJi^    OTj-t.        S^irxca    for    Xt. 

PERU  ELECTRIC  MFC.  CO.,  PERU.  IND. 

Alternating  Current  Desk  and  Ceiling  Fans. 

PEKFBCrr  ICECJBLlJnCAJ.  COSSTKrCTIOX. 

aieHEST  ELECTKICAi  ETFICIEXCX. 

THE    EMERSON    ELECTRIC    MFC.   COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


iVeston   St&adard    lllaEnmateEl 

I>iKl  l$t«tioii  VoltHieter. 

Style  B.  -Flash  Tj-pe." 

UeBttoe  the  Wewi&k  Exxctsszias  -.^iiei  T»-T;ila«  for  o 


Tiiey  tre  the  most  zdla- 
b'.e.  tJoenAT^xa  flaadazda  ior 
Laboivtorr  aae. 


^0*  *-  SOtE 

r.  s.  i, 

THE  Fuel  Economizer  Co., 

Htm  OFFICE  JXD  A  Cr.KS:  HHTTEAOAX.  K.  T. 

chA&ffe  J^ld£-.  Boston.  W&SF:  !!"■ 
B"ir  St.  Cumbers.  MonlreaJ.  Ci: 
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NOW    IS   THE   TIME    TO    PROTECT    YOUR  AP- 
PARATUS FROM  LIGHTNING,  AND 

The  "S.  K.  C."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  tlie  defects  ot  the  principal  lightning  arresters  on  the 
market  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
cii-cuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
dcT  of  dynamo  current.  Construction  is  strong  and  durable, 
and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURINB  COMPANY, 


THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
'  sole  licensees  for  the  manufacture  and  sale  of  the  S.  K.  C. 
System  in  Canada. 


IVIASS.,   U.  S.  A.. 

I       -—.,,«,,.  /Chicago,  IS06  narquette  Bolldine. 

DORNPU  t  Boston.  Equitable  Building. 

UlinilUII  ;New  York,  Rooms  1006-1007  Empire  BIdg.,   Broadway  and  Rector  St. 

^CCIPCC•^San  Francisco.  300  California  Street. 
I  UrriuCO.  (Anderson,  S.C. 

VSt.  Louis,  Mo.,  Western  Electrical  Supply  Co. 


W.  S.  HILL  ELECTRIC  CO..  New  Bedtord,  Mass. 


GENERAL  WESTERN  AGENTS: 

Send  for  Catalogue.  Central  Electric  Co.,  Chicago. 
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A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


aotfa. 


53  Chapters. 


372  pages. 

Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

pRice.  $2.00 

By  mail,  postpaid,  to  any  part  of  the  world 
This  book  while  especially  adapted  for  engineers'  examinations,  is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
anrd  others,  in  daily  practice. 

The  author  being  a  practical  st^am  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
knd  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:    "I  think  there  are  lew  engi- 


neers that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rviles  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  New 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 


ELECTRICIAN  PUBLISHING  COMPANY.     -     -     .     Suite  510  Marquette  Buildiner.  Chicago.  Hi- 

MUNICIPAL  OWNERSHIP: 


With  legal  and  editorial  opinions,  tables  and  cost  of  lights  as  fnmished  by  private  companies   and  mnnieipal  plants. 

BY   IVI.  J.   F'FRANCISCO. 
Fonrth  edition,  revised.     100  pages.    PKICE  50c.    Fnll  of  valuable  information  for    everyone  interested  in  the  snbjeet. 


ELECTRICIAN   PUBLISHING  CO.,  510  MARQUETTE  BUILDING,  CHICAGO. 
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TRAOi  mark: 


'CfjlorClie  Accumulator  •• 


ELECTRIC  RAILWAY  PLANTS  EQUIPPED 


HE0I8TERED    SEPTEMBER    11, 


-■XA/^ITM- 


Chloride  Accumulators. 


Metropolitan  Traction  Co..  New  York,  being  installed 

Alley  "L,"  Chicago,  III. 

Buffalo  Railway  Co..  New  York. 

Union  Traction  Co.,  Phlladelplila,  Pa. 

Consolidated  Traction  Co.,  Pittsburg,  Pa. 

Consolidated  Traction  Co.,  Pittsburg,  Pa., 

Consolidated  Traction  Co.,  Pittsburg,  Pa-. 

United  Traction  Co.,  Pittsburg.  Pa.  ' 

Central  Railway  Co.,  Baltimore,  Md. 

Brunswick  Traction  Co.,  ist  battery,  New  Brunswick,  N.  J. 

Brunswick  Traction  Co.,  2d  battery.  New  Brunswick,  N.  J, 

Rochester  Railway  Co.,  being  installed. 


second  order. 

third  order,  being  Installed. 


Woonsocket  Electric  Machine  &  Power  Co.,  Woonsocket,  R. 

Potomac  Electric  Power  Co.,  Washington,  D.  C. 

Easton  Company,  Eaeton,  Pa. 

Barre  &  Montpeller  Electric  Railway  Co.,  Barre,  Vt. 

Union  Street  Railway  Co..  Framingtiam,  flass. 

Electric  Light  &  Power  Co.,  North  Abington,  Hass, 

Union  Railway  Co.,  Pawtucket,  R.  I. 

Electric  Railway  Light  &  Power  Co,,  Anaconda,  Hontana, 

Merrill  Railway  &  Lighting  Co.,  Merrill,  Wis. 

Huntington,  L.  I.,  Railway  Co. 

Pawtuxet  Valley  Street  Railway  Co  ,  being  installed. 


THE  ZSIiZSCTRIC  STORAGXS  BATTZSRIT  CO. 


SALES  OFFICES; 


NEW  YORK,  20-22  Broad  St. 

BOSTON.  MASS.,  60  State  St.  Catalogues. 

CHICAGO,  ILL.,  Room  1424  Marquette  Bldg. 

CANADA,  The  Canadian  General  Electric  Co. 


SAN  FRANCISCO,  CAL.,  10  Front  St. 
BALTIMORE,  MD..  Equitable  BldE. 
CLEVELAND,  O.,  Room  914  New  England  Bldg. 
Limited,  Toronto,  Ont. 


Drexel  Building, 

PHILADELPHIA,  PA. 


The  Bossert  Electric  Construction  Co., 


Sole  Manufacturers  and  Patentees  of 


Distribution  and 
Main  Junction. 


Outlet,  Switcli 
and  Cutout. 


BOXES 


We  furnish  any  kind  of  a  box  needed 
by  a  contractor  in  wiring  a  building. 


WRITE  FOR  CATALOGUES. 


Switchboards-Panel  Boards.      OTICA  N.  Y. 
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We  have  the  Largest  and  Most  Complete  Electrical 

RERAIR  SHORS 

In  the  West,  ELECTRICAL  REPAIRIS  AJTD  MACHIXE  WORK  OF  EVERY  DESCRIP- 
TION. In  having  yonr  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  snre  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


IN/IAFRKET 


Grain's 


PARHELION 


SEE  THAT  CLUTCH? 


ENCLOSED  ARC  LAMP. 

Economical,  Simple,  Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 

RESPONSIBLE   SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Cen.  Sales  Agent, 

1208  SHEFFIELD  AVE.,  CHICAGO. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


.AKROIM,     OI-IIO, 


MANUFACTURE 


ELECTRIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALU  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


I 
1 


Ellison,  Jr.  Improved  Incandoscont  Lamp. 


•«*****«•••******»*«*•****«**«****««• 


«**»ir***«*»* 


************ 


Vacuum  Highest  Improved. 
Concentrated  Brilliant  White  Light. 
Carbons  Never  Become  Red. 
Standard  Candle  Power. 


«***«*.*.**.«*« 


«*»**••******* 


No  electrician  who  consults 
the  interests  of  his  patrons  will  use 
the  old-fashioned  kind  since  the 
advent  of  the  EDISON,  JR. 


Although  greatly  superior,  the  prices  of  these  Lamps  have  not  been  increased. 


THOMAS  A.  EDISON,  JR., 

General  Offices  and   Salesrooms:   27    WILLIAM   STREET,   NEW  YORK. 


BOSTON  OFFICE.  60  State  Street. 

ILLINOIS  ELECTRIC  CO..  239  Madison  St..  Chicago. 

AUSTIN  ELECTRICAL  SUPPLY  CO.,  Austin,  Tex. 


OLD  DOMINION  ELECTRIC  CO..  Norfolk,  Va. 

THOlHPSON  &  CO..  St.   Paul,   Minn. 

OWEN  BURNS.  405  Adams  BIdg.,  San  Francisco,  Cal. 


J.  BOYD  DEXTER,  Annapolis,   Md. 
WM.  GIBBS  BAIN.   748    Drexel  Bldg.^ 
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Central  Electric  Company, 

264=266=268=270  Fifth  Avenue,  Chicago. 


QEO.  A.McKINLOCK 
President. 


SOUTHERN 
CHARLES  E.  BROWN,       ^  SI^SA  %  ELECTRICAL 

^Z"^^^^  SUPPLY  CO., 

S,  R.  FRAZIER,  >ij^,  -j^  sT.  LOUIS. 


Treasurer. 
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With  or  With= 
out  Tips. 


HIGH  GRADE  INCANDESCENT  LAMPS, 

50,   I  10,  220  VOLTS  OF  ANY  C.  P.    MOUNTED  IN  STANDARD  BASES. 

We  oflfer  our  lamps  in  competition  with  any  others  on  the  market.  The  HIGHEST  DEVEL- 
OPMENT in  life,  maintenance  of  candle  power,  commercial  efficiency  and  good  workmanship 
ARE  WHAT  WE  HAVE  TO  OFFER. 

We  make  no  claim  to  wonderful  inventions  revolutionizing  the  art,  or  to  the  employment 
of  all  the  lamp  experts  available. 

Series  Lamps  for  any  service  or  socket.  Responsible  representatives  wanted  in  large  cities. 

The  UNITED  ELECTRIC  IMPROVEMENT  CO., 

Allegheny  Ave.  and  Nineteenth  St.,  PHILADELPHIA,  PA. 
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BULLOCK  MOTORS! 

-THE.     BUL.L.^^K     EL-ElC-rFVI^     IVI F-C3.     ^O.,     ^1 IMCIIM  IM^KTI,     O. 
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BULLOCK  GENERATORS! 
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TRANSFORMERS-WATTMETERS 
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Double  Primary  Coils, 
Double  Secondary  Coils, 
Good  Ventilation, 
Lig-ht  Weight, 
High  Efficiency, 
Good  Regulation, 
Small  Iron  Loss. 

Convenient  to  Install. 


No  Brushes, 
No  Commutator, 
No  Moving  Wire, 
Simplicity, 
Durability, 
Reliability, 

Accuracy,  .  .    i.^ 

Even  to  a  6  c.  p.  Light. 


DIAMOND  ELECTRIC  CO., 

Office:  1202  Fisher  Building,  Chicago,  III.  Factory:  Peoria,  III. 
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Peerless  Ruboer  MIg.  Co. 

■hult<  Belting  Oo. 
B«llers.      _ 

Ames  Iron  Works. 

AiTmlngton  A  Sims  Co. 

Weatinghouso,  Church,  Kerr 
&Co. 
BvokB,  Bleetrleal. 

■Isetrloiaa  Publishing  Co. 
Bridses,  Floorn.  Cranes. 

Berlin  Iron  Bridge  Co. 
Briuliea. 

Central  Electric  Co. 

Commercial  El.  Supply  Go. 

Holmes  Fibre- Graphite  Co. 

K.  &  W.  Company. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Buildings  and  Roofing;. 

Berlin  Iron  Bridge  Go. 
Borslar  Alarms. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Kleetrio  Appliance  Co. 

Hnebel  fii  Manger. 
Partrlck,  Carter  &  Wllklns. 

Western  Elect-  Supply  Co. 
Cables  (dee  Insotated  Wires.) 
cables,  Blectrie  (Seelnsu- 

UJed      Wires),     Copper, 

Sheet  and  Bar. 

American  Eleo.  Works. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
General  Electric  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F- 
Mew  York  Ins.  Wire  Co. 
Simplex  Bleotrleal  Co. 
Standard  TTndergroand  C.  Co. 
Washburn  &  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 
Carbons.Polnts  A  Plates. 
Central  Electric  Co. 
Gbioago  Edison  Co. 
Commercial  EI.  Supply  Co. 


Electric  Appliance  Oo. 

ifatlonal  Carbon  Co. 

KeisQiger,  Hugo. 

Western  Elect.  Supply  Co. 
Compound. 

Boiler  Expurgator  Co. 

Dearborn  Drug&Chem.Wks 

Illinois  Electric  Co. 

Maes.  Chemical  Co. 

MoLennan  £i  Co.,  K. 

Ohio  Elec.  Specialty  Mfg-Oo. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Western  Elect  Supply  Co. 
Constmetion  &  Kepairs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfff  Co. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Corporation. 

Hodge.  Walsh  &  Lorlng. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 
Contractors  and  Electric 

lilSht  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Force. 

Brovghton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec  Corporation. 

General  Electric  Co. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

Unitea  Elec.  Imp.  Oo. 

Wagner  Eleo.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouae  Elec  8i  MfgCo. 

ConTcyors. 

Link-Belt  Machinery  Co. 
Copper. 

Belly  &  Co..  Chas.  H. 
Mansfield  Temp.  Copper  Co. 
Copper  Wires. 

American  Electrical  Works. 

Besly  &Co.,  Chas  H. 

Briiey,  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

OkonlteCo.,The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Cordace. 

Samson  Cordage  Wks. 
Correspondence  t$cliools< 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cross-Anna,     Pins     and 

Braehets. 

Brady,  T.  fl. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tel.  A  Cons.  Sun.  Co. 

Western  Elect.  Supply  Co. 
Cut-Outs  and  Sivltehes. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Edwards  a  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co- 

General  Eleo.  Co. 

Hill,  W.  S.  Blectrlc  Co. 

Illinois  Electric  Co. 

InsuU.  Martin  J. 

K.  &  W  Company. 

Leonard,  H.  Ward  Elec.  Co. 

PaisteCo.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Wagner  Eleo.  Mfg.  Oo. 

Western  Electric  Co. 


Western  Elect.  Supply  Co. 
WesElaghouBS  EL  n  Mfg.Oo. 
Dynamos. 

Akron  Elec.  Mfg.Oo. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Crocker- Wheeler  Elec.  Co. 

Diehl  MIg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
^  General  Electric  Co. 

Insull.  Msrbln  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warner  Co.,  Wm.  F. 
-  Warren  Elec.  Mfg.  Co. 

Warren-Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  JB  Mfg.  Co. 
Bconomizers,  FueL 

Broomell,  Schmidt  <k  Co. 

Fuel  Economizer  Co. 
Elec.  Heafg  Appliances. 

American  Elec.  Heater  Co. 
Electric  meters. 

American  El.  Meter  Co. 
Electric  Kall^rays. 

General  Electric  Co. 

Walker  Company. 

Westinghouse  El.  ft  Mfg.  Co. 
Electrical  and  Mecbaal- 

eal  Engineers. 

Bain.  Force. 

Broughton,  H.  P. 

Lemon,  L    E. 

Sargent  A  Lundy. 
Electrical  Instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Oo. 

General  Electric  Co. 

Hill.  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Keystone  EI.  Instrument  Co. 

Leonard,  Ward,  Eleo.  Oo. 

Paiste  Co.,  H.  T. 

Queen  &  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  mat.  Oo. 
Electrical  Kpeoialties. 

Carlisle  &  PI  nob  Co. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Oo. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Oo. 

Pacific  Electric  Co. 

Western  Elect-  Supply  Co. 
Electro- Magnets. 

Varley  Duplex-Magnet  Co. 
electro- Platlne  naeh'y. 

Besly  &  Co.,  Chas.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 
Ensines,  eias. 

Otto  Gas  Engine  Wka. 
Boffin es,  Steam. 

Ames  Iron  WorKs. 

Armlngton  &  Sims  Co. 

Ball  Engine  Co. 

Skinner  Engine  Co. 

Westinghouse,  Church,  Kerr 
A  Co. 
Fan  Outfits. 

Beck,  A.,  Electric  Co. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Diehl  Mfg.  Co. 

Emeraon  El.  MIg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg,  ro.,  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Electric  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  EL  <fc  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartarert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
FUes. 

Bamekt  Co..  G.  A  H. 
Fixtures.  El.  A.  Comb'n. 

Central  Electric  Co. 

Commercial  El.  Supplv  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuses.  Enclosed. 

Insiill,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

BlMtrlo  Appllanee  Co- 
Western  Elect.  Supply  Co. 
Gaabets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Cras  liiffhtins.  Electric 

Central  Electric  Co. 

Partrlck,  Carter  &  Wllklns. 

Western  Electric  Co. 
Gears. 

Besly  A  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 
General  Elec.  Supplies. 

Beck,  A,.  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Oo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hill,  W.  S.  Eleotrlo  Co. 

Illinois  Electric  Co. 

Insull.  Martin  J. 

Partrlck,  Carter  &  Wllklns. 

Peru  Elec.  Mfg.  Oo. 

St.  Louis  EL  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glassware. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
GoT*nor8,  Water  W^beel. 

Lombard  Water  Wheel  Qt.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dlion  Crucible  Co.,  Job. 

Holmes  Fibre-Qraphite  Co. 
Insulators   and  Insulat- 

1ns  Materials. 

Atlantic  Alcatraz  Asph.  Co. 

Brliey,  W-  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Hill,  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munseli  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  T71re  Co. 

OkonlteCo.,The. 

PaisteCo..  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Paint  Co. 

Standard  Underground  0.  Oo. 

Vulcanized  Fibre  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      Wires      and 

Cables— macnet  W^lres. 

American  Electrical  Works. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Lesehen-Macomber-Whyte 
Co. 

Montauk  Multlph-  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Oo. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Klec.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
I^aDkpB,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chicago  Edison  Oo. 

Commercial  El.  Supply  Co. 

Edison,  Thomas  A..  Jr. 

Electric  Appliance  Oo. 

General  Electric  Co.. 

lUlnols  Electric  Co. 

Insull.  Manln  J. 


K.  A  W.  Company. 

Bawyer-ManElec.  Co. 

United  Eleo.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Wefetlnghouse  EL  &  Mfg.  Co. 
■weather. 

American  Pegamoid  Co. 
Itlffhtnlue  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Ca 

General  Electric  Co. 

Westinghouse  EL  &  Mfg.  Co. 
9Iaamet  Wire. 

(See  Insulated  Wires.) 
Mechanical  machinery. 

Besly  A  Co.,  Chas.  H. 

Link-Belt  Machinery  Co. 

StilweU-Blerce  Smith- Valle. 

Westinghouse,  Church,  Kerr 
A  Co. 

mica. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mica  Insulator  Co. 

Munseli  A  Co..  Eugene. 
minlne  Apparatus,  Elec. 

General  Electric  Oo. 

Link-Belt  Machinery  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Oo. 

American  Engine  Oo. 

Beck,  A.,  Electric  Co. 

Bullock  Elec-  Mfg.Oo. 

Commercial  El.  Supply  Oo. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Sargent  A  Lundy. 

Stanley  Elec.  Mfg.  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  oo. 

Walker  Company. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S-ipply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Pachluff. 

Besly  A  Co.  Otaas.  H. 

Oarlock  Packing  Oo. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

American  Pegamoid  Oo. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Mass.  Chemical  Oo. 

Standard  Paint  Co. 
Phosphor  Bronse. 

BMlyftCo.,ChaB.  H. 

Phosphor  Bronze  Sm.Oo.Ltd. 
Platinum. 

Baker  A  Oo. 
Poles. 

Bbrthold  A  Jennings. 

Electric  Ry.  Equipment  Co. 
vLIndsley  Bros. 

Torrey  Cedar  Co. 
Porcelain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Oo. 
Refiners. 

Swarti  Metal  Refining  Co. 
Reflectors. 

Amer.  Reilector  A  Ltg.  Co. 
Re  -  Windi  ns— Bepairs. 

Beck.  A.,  Electric  Co. 

Chicago  Edison  Co. 

Hodge,  Walsh  A  Lorlng. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Oo. 

Insull.  Martin  J. 

Leonard,  Ward.  Electric  Co. 

Ohio  Elec.SpecIaHy  Mfg.  Co. 

Wesfclnghouse  EL  A  Mfg.  Co. 

Roofiner. 

Cincinnati  Corrugating  Co. 

Second-Hand  Maehin'y. 

Hodge.  Walih  A  Lorlng. 
Shades. 

Amer   Reflector  A  Ltg.  Co. 
Speakins  Tubes. 

Central  Electric  Co. 
Edwards  &  Co 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
PartrlcK,  Carter  A  Wllkins. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 


Speed  Indicators. 

Besly  AOo.,Chaa.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Oo. 

Weston  Electrical  Inst.  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Go. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  VlalL 
Street  Cars. 

Stephenson  Co.,  John. 
Tapes,  Insnlatiuc. 

American  Electrical  Works. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leachen-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Oo 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternElectric  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

Material   and  Switch- 
boards. 

Allen- Hussy  Co. 

American  El.  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  EL  Supply  Co 

Ericsson  TelephcEeCo. 

Parr  Tel.  A  Cons.  Sup.  Co. 

Pisk,  H.  M..  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Insull.  Martin  J. 

Keystone  Ttl.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Mason  Tel.  Pay  Station  Co. 

Northwest  Engineering  Co 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Oo. 

Star  Dynamo  Works. 

Sterling  Electric  Oo 

Stone  City  Tel.  Mfg.  &  Cons. 
Co. 

Stromberg-Carlson  Tl.M.Co. 

Viaduct  Mfg.  Oo. 

Victor  Telephone  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  Tei.  Cons.  Ou. 

Wilhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  A  Son.  Mathlas. 
Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diamond  Elec.  Co. 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  uo 
Trolley  Cord. 

Sainson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Oo. 

Westinghouse  El.  A  Mfg.  Oo. 
Turbine  A:  WaterWheels. 

Dayton  Globe  Iron  Works  Oo 

Leflel  &  Co.,  Jas. 

Pelton  Watfcr  Wheel  Co. 

Stilwell-BlerM  SmIth-ValU 
Vnleanize<l  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  &  Co^  Chas.  H. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Eleotrlo  Appliance  Co 

lUlnnisi  Electric  Co. 

Leschen-M  acorn  ber-Wcyte 
Co. 

Okonlte  Co.,  Thb. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C-  Oo 

Washburn  A  Moen  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Woodw^ork,  Electrical. 

Cabinet  Mfg.  Co. 
XRay  Outfits. 

Central  Electric  Co. 

Commercial  Bl.  Supply  Co 

Queen  ft  Oo. 
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EXTRACT  FROM  INTRODUCTION. 

"Recognizing  the  fact  that  not  one  motorman  in  twenty  thoroughly  under- 
stands his  motors.  I  feel  that  I  am  giving  them  great  value  for  their  money,  and 
at  the  same  time  furnishing  them  with  the  means  of  holding  a  iwsition  on  any 
line  they  may  be  employed  on.  ,  While  serving  as  foreman  in  different  car 
houses,  the  author  has  been  able  to  gain  a  great  many  pDinters  that  will  come  upon 
the  examination  of  motormen  and  conductors,  and  having  possessed  these,  together 
with  my  knowledge  of  electricity,  I  feel  perfectly  safe  in  stating  that  they  can- 
not ask  you  any  question  that  I  have  not  honestly  and  correctly  answered  in  this 
little  book.  If  you  wish  to  learn  the  value  of  this  book,  go  to  your  electrician,  or 
man  in  charge  of  your  motors,  and  ask  him  for  information,  and  then,  and  not 
until  then,  will  you  learn  the  true  value  of  this  book.  It  has  always  been  under- 
stood by  all  electricians  or  foremen  of  car  houses,  that  no  information  of  any 
importance  be  given  to  any  one  outside  of  their  class,  and  consequently  most  men 
running  cars  to-day  are  ignorant  of  their  motors." 

^Git-id     for    ^^py. 

ELECTRICIAN  PUBLISHIIMC  CO., 

510  MARQUETTE  BLDC,  CHICAGO. 


rianufacturers  and 
Dealers. 

ELECTRICAL  SUPPLIES 
AND  APPARATUS. 


Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  Motors, 
Arc  and  Incandescent  Lamps, 
Switciies,  Soclcets,  Cut  Outs, 
Fan  Motors,  Telegraph,  Testing  and 
fleasuring  Instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  required  in 
An  Electrical  Installation. 


WESTERN  ELECTRIC  COMPANY, 

manufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAGO. 


LONDON. 
79  Coleman  Street. 


ANTWERP. 

33  Rue  Boudewyns. 


NEW  YORK. 

PARIS, 
45  Avenue  de  Breteull. 
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REWIRED  wrrH  RAYEM  WHrTE  CQREJVIRE 


OFFICE 

Thtm  P'erris  >A/Keel   Oo. 

1  131    THE   ROOKERY, 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago  III. 

Gentlemen: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  marltet,  we  have  decided  lo 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,   the   wire   upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


GRIMSHAW  WHITE  CORE 

RAVEN  WHITE  CORE 

COMPETITION  LINE  WIRE 

GRIMSHAW  TAPES.  COMPETITION  TAPES  AND  SPLICING  COMPOUND. 

New  York  Insulated  Wire  Company, 


Used  exclusively  for  all  Incandescent  Light- 
ing at  World's  Columbian  Exposition. 

Used  in  some  of  the  largest  buildings  in  the  United 
States. 

Used  by  some  of  the  largest  Central  Stationi 
and  Fire  and  Police  Departments  in  the  U.  B. 


MAIN  OFFICE; 
13-17  Cortlandt  St.,  New  York. 


BRANCHES: 


CHICAGO: 


BOSTON: 


SAN  FRANCISCO: 


320  Dearborn  St.    134  Congress  St.    116  New   MontgenerT  St 


IME>A^     PR^^ESS 


UOCKIE     &     VI/KI_I_, 

IB73  MICHIGAN  AVENUE,  CHICAGO. 


ANNUNCIATORS  AND  BELLS! 

C-4TAI.OGrES  AXD  PRICES  OX  APPIilCATIOX. 

PARTRICK,  CARTER  &  WILKINS,  '"p^^iVSoM'^Rf^V" 


T.H.  Brady,  New  BritaIn„Conn.,  U.  S.  A^ 

Manufacturer  of  Mast  Arms.Poleana 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for    Construction 

yVoTk.—Cataloffues  and  Prices  fur- 
nUhfd  on  application. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publisliing  Co., 

Suite  510  Marquette  Bldg..  CHICAGO, 


Keystone  tiectncal 
Instrument  Co., 

9th  St.  &  MoDtgomerj  Ave., 
PHILADELPHIA. 

Switchboard  Instruments 


ew  York.  15  Cortlandt  Street. 
Chicago.  2:il  South  Canal  St. 


ESPERSEN  ADJUS- 
TABLE SHADE  LAMPS. 

We  desire  active  agents  In  all 
lar^e  cities  to  sell  our  goods.  Lib- 
eral commissions,  quick  sales. 
Write  for  our  large  illustrated 
catalogue  and  terms  to  agents. 
PACIFIC  ELECTRIC  CO.. 

La  Crosse,  Wis. 


A  VALUABLE  NEW  WORK. 

ELECTRICIANS^HANDY-BOOK 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A,  M..  Teacher  of  Electricity.  Brown  University, 

Providence,  R.  I. 

Compiled  by  £.  T.  Bl'BIEB,  2d. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  Sylvanus  P.  Thompson,  Kapp,  AIIsop,  Munroe  and  Jamleson, 

Watson,  Bottone,  Bonney,  Watt,   Poole,  Trevert,  Hawkins, 

Horrow  and  Retd,  and   others. 

This  book  gives  a  large  number  of  receipts  for  makiD^Battery  Fluids,  Battery  Pastes,  Insulating 

Materials  and  Varnishes,  Electro-Plating  Solutions,  etc.    TeUs  how  to  make  Electric  Batteries, 

Bells,  Telephone,  Motors,  Dynamos,  Induction  Coils,  Influence  and  Static  Machines,  etc.    Gives 

forraulce  for  winding  Dynamos.  Motors,  Armatures,  Field  Magnets,  Transformers.    Contains  many 

Rules,  Tables,  Data,  etc.    In  fact  it  is  almost  a  complete  cyelopiedla  of  Electrlclt>'.    It  is  neatly 

bound  and  of  a  convenient  size  to  he  carried  in  the  pocket  for  handy  reference. 


History. 

Theory. 

^[easurements.    (Electric  and  Magnetic.) 

Electric  Batteries. 

Electro-Chemistry  and  Metallurgy. 

The  Telegraph  and  Telephone. 

Dvnamos  and  Motors. 

Management  of  Dynamos  and  Motors. 


PART 

9.  Electric  Lighting. 

10.  Transformers. 

11.  Wiring  for  Electric  Power. 

12.  Wiring  for  Bell  Fitting  and  Gas  Lighting 

13.  Electric  Railways. 

14.  Miscellaneous. 

15.  Useful  Tables. 
Logarithms. 


Contains  over  four  hundred  and  fifty  pages  and  many  Illustrations. 

PRICE,   CLOTH,    ONLY  $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,     510  Marpette  Ml,     CHICAGO. 


■'Standard  { 

m§kM 

■      SLOP>Nf 


624  pages,  $3.00. 


|/*fCT# 


150  pages,  $1.00. 


5L0ANE 


150  pages,  $1.00. 


ELECTRieiAN 


15S  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

eV  T.  O'CONNOR  SLOKNe. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY. 


Suite  510  Marquette  Building,  Chicago. 


BUCZE7E 


IIMCAIMD 

Monadnock  Building,  Cliicagro. 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 
OEIMT     I.AIVIPS. 

THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio. 
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MK'<K~X"X"H"X"X"M~K":"X'<"X"X.<":"M"H.<"H«<'<"> 


Thousands  of  Buildingfs  from 
New  York  to  San  Francisco  are 


Wired  with  "Paranite"  Wire 


Others    Use    **Paranite"  and 
*4ndorse''  It. 
Why  Not  You? 


SAN    FRANCISCO. 


WESTERN  ELECTRICAL  SUPPLY  CO. 


ST.  LOUIS,  MO, 
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UTILITY  SHADES. 

We  have  taken  the  general  Western  agency 
for  the  celebrated  UTILITY  SHADES  IN  PAPER 
AND  CELLULOID.  These  shades  are  light  in 
weight,  low  in  price,  neat  in  appearance  and  prac 
tically  indestructible.  They  require  no  separate 
shade  holder  and,  everything  considered,  are  the 
most  desirable  shades  on  the  market.  Send  for 
special  circular  and  prices. 


ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL  SUPPLIES, 

242  MADISON  ST.,  CHICAGO. 

Send  for  Samples  and  Prices  of 

S^AMSON  SPOT  CORD 

For  Arc  Light  and  Trollty  Cord.  s»—  WATERPROOFED. 

SA^IS/ISOni    C^IR^^V^B  ^A^^F9KS.  BOSTON,  MASS. 

Automatic  Time  Switches 

o FOR  COS!TROL,l,lI«« o 

ELjSCTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  Bl'IiliETIKS  ASID  PRICE. 

American  Electrical 

Heater  Company, 

MANUFACTURERS    OF 

ELECTRIC  SOLDERING  IRONS, 

TAJIiORS'    IROSrS,    liArWDRY-    IBONS.    HAT    IR01V»>.    CIJRL.IKG    IRON 
HEATERS,  Etc.    Also  other  Helices  for  Electrical  HeatinK- 


197    F9I'VI 


^CrF90|-r,   IVIK^hH. 


^CC/^ 


16*24  Mooflward  Ave.. 
l>ETROIT,  MICH. 


COMBINATION  METALLIC 

STOP  VALVE 

PACKING 

LEAVES    THE    STEM    CLEAN. 

Write  for  testimonials.    Manufactured  exclusively  by 

PEERLESS  RUBBER  MFG.  CO., 

16  Warren  St,,  New  York.  ^"■"i^alr^^^'lLZ  **- 


Outlet  or  Jnnclion  Boies. 

WARD  LEONARD  ELECTRIC  CO. 

BRONXVILLE,    N.  Y. 


H.  P.  BROUGHTON,  E.  E. 

Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,    Security  Bldg.,  St.  Louis. 
IRON   ARMORED  CONDUIT  WORK  A  SPECIALTY. 


Best  Bell 

style  F. 

KSrOWJI   BY  ITS 
GOODPOIKTS. 


HUEBEL  &  MANGEfl, 


286  GRAHAM  ST 
BROOKLYN,  N.  Y. 


BUY  YOUR  BOOKS 

FROM  THE 

Electrician  Pub.Co.,  5 10  Marquette  Bldg.,  Chicago. 


MARTIN  J.  INSULL, 

.Manufacturers'  .Agent, 

I0I2-I0I3  Monadnocli  Block,  CHICAGO,  ILL. 

FT.  WAY.N'E 

Incandescent- 
Lamps. 

Higli   Effii-iency,  Long  Life.  Sustained 

Candle  ?o\ver. 

Dynamos,  Motors.   Arc   Lamps.   Switches,  Motnr 

Controllers.  Enclosed  Fuses  and  Other  Electrical 

Appliances. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  nonadnock  Bldg.,  -    Chicago* 


AFROKA.  lliL., 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence ^nd  tests  for  ligbting  and  power 
plants.  Motor  work  and  electrical  equipment 
for  shops  and  factories  a  specialty. 


CROFTOIM  STORAGE  BATTERY. 

NOVEL-    F-EA-rURES. 

Cheap,  Light,  Durable,  Efficient.    Motocycle  Batteries  a  Specialty. 

CROFTON  STORAGE  BATTERY  CO.. 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


■And" 
A,.  C    Motors 
Switches. 
FaQR. 
I  Instruments 
I  Switchboards 
I  Trans'formers 
Id.  C    Motors 
|an^  G-enerators. 


JlN^TRimejilT^J 


New  York,  203  Havemeyer  Bldg. 
Boston,  630  Atlantic  Ave. 
Philadelphia,  1000  Betz  Bldp. 
Chicago,  1323-1321  aiarquette  Bldg. 
San  Francisco,  409  Market  St. 
Toronto,  Ca.n.,  W,  A.  Johnson 
Electric  Co.,  Apent- 
Central  and  Western  States, 
Central  Elec.  Co.,  Chicago,  Agt. 


msi^en  CuaRK  Mf&.vo, 


CpADK|MO  reduces  the  working  capacity  of  a  motor  or  dy- 
^•^'***'^''"^^  namo,  wears  out  the  commutator,  wastes  power 
and  may  cause  a  fire.    Aii  this  may  be  avoided  if  you  use 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator In  good  condition  and  PREVENT 
CUTTING. 


50  Cents'per;Sticl<. 
SS.OO  per  Dozen. 
SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  ail  Supplir  Houses,  or 


Absolutely  Will   Not  Gum  the   Brushes. 

It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


K.  MgLENNAN  &  CO.,  Sole  Manufacturers,  909,  100  WasMngton  St.,  CHICAGO. 


Fort  Wayne  Electric  Corporation, 


FORT  WAYNE,  IND. 


Arc,  Dir 


Apparatus  for 

»c-t  Curren-t  and  Al-berna-t- 
artdesceo-t  L.ish-fcing  and 
I'XA^^r  TTransnnissi^n- 


INDIA  a  AiMBER 


EMPIRE  A    MIC 

INSULATED       ,fMi'      COIVIPOUMD 

Cloths  and  Papers.        '"If*    -        umej^uai-co. 


Eugene MiinselLsCo,  Mica  Insulator  Co.  P^'^Nsui^ATciR 

IN  AMY  SHAPE  OR  PATTERN.  2l8WateiSt.lMew  YorK  8(  Chicago.  ll7L<ikeSt.  "  *  ~    "  """ 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficienay 
at  Full  and  Partial  Gate. 

The  attention  ol  ELECTRIC  COMPANIES   is  called  to  this  CELGBRATEn  WATER 

IVHEEIj  as  particularly  adapted  to  their  use.  on  account  of  its  remarkablr  utead y  motlout 
bigh  Bpeed  and  great  efficiency  aud  larse  capacity  for  its  diameter^  being  double 
the  power  of  most  wheels  ot  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies uiih  great  satisfaction.  In  the  economical  use  ot  water  it  is  without  an  equal,  prodccing  ths 
highest  per  cent  of  uselul  effect  gaaranteed.  ' 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  4» 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  l3-iiich  Worrell  Friction  Coupling  at  one  end  t» 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  shftftj  ' 
and  where  the  situation  admits  of  their  use  we  recommend  them.  '    j 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHiO, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOK  CIECULAE  AND  PKI0E3. 

THE  lECLANCH'E  BAHERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 
PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  niuDlng  between  Chlcapo, 
Milwaukee,  St.  Paul,  iliDneapolls,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  jnumey  tea*  yof  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chleaeo 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  FOND,  G.  P.  A.,  Milwaukee,  Wis. 


Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
Books?     loo  pages, 
mailed  free. 

ELECTRICIAN  PUBLISHING  CJ, 

Suite  510  Marquette  BIdg..  CHICAGO 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE.   MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  GROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEWGATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

Tlie  New  Catechism  of  Electricity  will  be  found  to  be 
surprisingly  plain,  :ind  free  from  useless  and  ambiguous 
terms.    The  plan  u|iou  which  it  Is  arranfted  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  cohmins  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
llraclical  imporiance  are  atonce  available. 

It  is  an  up-to-daie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  itisdoubtlui  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  ofKlec- 
tricity  and  Magnetism. 

TlieDjTiamo;  Conductors  and  Non-Conductors;  S>in- 
bols,  abbreviatioDS  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dj-namo;  The  Motor;  The  Care  and 
Management  of  the"  Dynamo  and  Motor. 

Electric  Lighting;  Wiring:  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
EU  ctrical  Measurements. 

The  Electric  Kail^way;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
ftlotor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  "part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management:— all  the  directions  are  given  inthesim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    The  names  of  the  various  parts  of  the  ma- 
chine are  also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechism  no  less  than  2.=>  full  page  illustrations  have  been  given  of  the  various  djuamo 
machines  made  in  different  parts  of  the  couutrj',  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marqu&tte  BIdg.,  CHICAGO. 


MAST  ARM^    I 

-^i'^'^^AuTOMATic^^r;'^ ; 

CUT-OUT^^TrONo^ 
^^-""vfoov  Poles 

^°"t  EASY     Of  OPERATION^I' 

1,1        ZJtMf    Tfi/MM£/?  CAfi/ rff/M  71V/C£ 

^     SAMe  r/M£  r//Jir/ ivim  Any  or»£t 

MANUFACTURER*^      ClNeiMNATI,  0. 


THE  OMAHA  EXPOSITION. 


When  the  World's  Fair  at  Chicago  ceased  to 
exist,  it  was  supposed  that  we  should  ne'er  look 
upon  its  like  again.  However,  the  Trans-Mlss- 
issippi  Exposition  at  Omaha  has  effectively  re- 
produced in  similarity  all  of  the  buildings  which 
made  the  White  City  so  attractive  in  1893. 

It  does  not  now  take  two  weeks  to  wander 
through  grounds  and  structures  and  then  be 
compelled  to  go  away  with  a  jumble  of  ideas, 
for  the  Omaha  Exposition  people  have  profited 
by  past  experience,  and  have  so  improved  the 
arrangement  of  exhibits  that  do  more  than  two 
or  three  days  of  time  need  he  consumed  In 
admiration  and  inspection  of  the  marvelous 
resources  of  the  West,  collected  together  in  the 
chief  city  of  Nebraska. 

Even  the  new  Midway  is  a  reproduction  of  the 
far-famed  Street  of  All  Nations  of  1893,  with 
many  improvements  upon  the  original. 

The  electric  lighting  of  the  buildings,  groimds 
and  lagoons  at  night  makes  a  scene  of  enchant- 
ing beauty,  alo^ne  wortli  traveling  a  thousand 
miles  to  see. 

The  means  of  communication  between  the  city 
and  grounds  are  ample,  and  the  distance  to  be 
traversed  is  short. 

The  ways  of  reaching  Omaha  are  innumerable, 
but  chief  among  them  is  the  direct  Cliicago  and 
Omaha  short  line  of  the  Chicago,  Milwaultee  & 
St.  Paul  Railway,  with  its  electric  lighted,  vesti- 
buled  trains,  lea%'ing  Chicago  every  night  atG:l5 
p.  m.,and  arriving  Omaha  at  S:20  the  next  morn- 
ing.   Dining  car  service  en  route. 

Excursion  tickets  are  on  sale  at  every  coupon 
ticket  office  in  the  United  States  over  the  Chi- 
cago, Milwaukee  &  St.  Paul  Kailway  through 
Northern  Illinois  and  Central  Iowa,  as  well  as 
at  95  Adams  street,  and  at  the  Union  Passenger 
Station,  Canal  and  Adams  streets,  Chicago. _ 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression   of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,    distinctness 

and    carrying    value 

of    the   voice.     Will 

not      "pack"    under 
f 
'    any      circumstance, 

and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as   containing  features  that  place  it   far  ahead 

of  all  others. 

WILHELIYI  TELEPHONE  MFG.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


THIS    -rR.ADI 


IVIA.RI>C 


STANDS  FOR  THE 


IVIs 


•  li-l 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  ot   the 
BEST    THINGS     manufactured   or   controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are   the 
IMew  ^-tandard   ^ry   Ba-fclieries. 
^l^pKon^     Pay    S'fca'tions. 
iCkrr^s'fc^r    and    ^u-t-^u-fe    S>Mri'fc^l*i. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 


MADISON,  WIS. 
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The   Most   Reliable    General    Telephone 
Apparatns  Mannfactnrers  in  the  World. 

THE  VICTOR  TELEPHONE  MFG.  CO., 

16«  to  174  S.  ClillNTOX  ST.,  CHICAGO. 

Fullv  Protected  b>  Patents.  .  i,     .u  i  ri.        ^ 

All  other  makes  of  boards 

bave    from    three    to    six 

zcires  leading  from  jacks 

at    back    of   board.     The 

Victor  has  none. 

A  Victor  one  hundred 
cabinet  may  be  partially 
fitted  with  jacks  and  drops 
to  any  portion  of  its  ca- 
pacity economically  and  in- 
creased gradually  with 
Victor  five  jack  and  drop 
sections,  according  to  re- 
quirements. 

The  Victor  Metallic 
Express  Switchboard  is 

now  upon  the  market. 
This  board  is  the  most 
satisfactory  ever  offered 
to  the  telephone  public. 
It  is  durable  and  simple, 
containing  no  useless 
trappings  or  superficial 
parts.  It  is  durable  and 
simple  in  construction,  easy  and  rapid  to  operate  and  inexpensive  to  maintain. 
All  parts  are  interchangeable  and  accessible  without  interfering  with  other 
parts  or  interruption  of  operation.  This  board  is  built  in  sections  of  five  drops  and 
jacks,  mounted  on  hard  rubber,  invisibly  wired  and  so  constructed  that  when  assembled 
it  has  the  appearance  and  in  fact  is  one  solid  front.  Each  subscriber  has  an  individual 
ringing  key  and  the  gravity  drop  used  is  a  special  feature,  owing  to  its  positive 
action  and  easy  restoration. 

Our  VICTOR  exchange  and  long-distance  telephones  are  equipped  with  our 
powerful  and  never  failing  generators  and  ringers,  positive  contact  switch,  our 
high  efficiency  solid  back  transmitters  and  VICTOR  bi=polar  receivers. 

^^r\-^  v    y  a  I  NonoDisconnecting  Lightning  Arresters. 

'  ■  '  B^^    ^^      %    /  ^     A     ^_.     ^  _        Combination  Cross  Connecting  Fuse  Board. 

I       ri  Z^      %/    l/^T/l#*        Fusible  Cut-Out  Blocks. 
I       11  E~       W      ILvllll  Special  Extension  Bells. 

.■■     M.M.^0         T      i^K^-VrA  Special  Bridging  Bells. 

Special  Generators. 
Write  US  for  details  and  particulars  and  we  will  surely  interest  you. 

Victor  Telephone  Manufacturing  Co., 

166  to  174  S.  CL,IXTOX  ST..  CHICAGO. 


■TF"TH1S  (5  HAS  BEEN  MAKING 

flELEPHONES 

f?  20  YEARS,  NOT  CHEAP  BUT 

SERVICEABLE  m  fULlY  CUSRAKTEED. 

,  •   CIRCULARS    FURNISHED.  • 

ViADVCT  Electric  6 


BALTIMORE.MD.,  U.S.A. 


THIS 'PHONE  $5.00. 

others  from  53.00  lo  Sis. 00. 
For  further  information,  write  to 
STONE  CITY   TELEPHONE 
MFC.  &  CONST.  CO., 

JOLIET,  ILL. 


NO.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  flanu- 
facturers  of  Tel  e=" 
phones  and  Switch- 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

S3.00  per  year; 
$1.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BIdg.,  CHICAGO. 


Switclilioards 

Similar  to  the  Bell  for  Inde- 
pendent Telephone  Companies. 


Distributing  Boards,  Cable  Terminals  and  Pro- 
tective Devices  the  same  as  those  used  by  the 
Bell  company. 


Sterling  Electric  Co., 

71-73  W.  ADAMS   ST.,  CHICAGO. 


AT  LAST 

One  of  our  competitors  acknowledges  that 
our  single  core  ringer  is  cutting  into  their 
trade  by  suing  us  for  infringement. 


Write  for  catalogue  showing  new  t^'pes  and  prices." 

U/C  niADAUTCC  Workmanship,  material  and  efficiency 
fit   UUAnAil  I  LC  of  our  apparatus  to  be  of  the  highest 

srade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  be  brought  against  OTJK  p.a.troks  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Teleptione  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


Sensi-tivo    -for*     ^*=fi^o, 
■VlufFled     -for     Facstory, 


Central  Energy  Telephone  System 

All  parts  subject  to  -wear  at  central  office.,.. 

.^Nothing  at  subscriber's  station  to  get  out  of  repair. 

TRANSMITTER 

Sealed  to  prevent  opening  by  inexperienced  persons. 

DpppIVPDQ    Unequalled  in    Power, 

I^UV^El  V  LwiyO  Practically   Indestructible, 

The  only  make  perfectly  reliable  for  central  energy  system. 

Our  regular  EXCHANGE  EQUIPMENT  tS^^T'''-  """'"'^ 

The  onlv  manufacturers  seUing  a  complete  line  of  Public  Exchange.  Toll  Line,  Police,  Fire 
Alarm.  Stre'et  Railway,  Central  Station  and  Intercommunicating  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., 


GET  CATALOG, 


7S-8S  W.  Jackson  Blvd.,  Chicago,  U.  S.  A. 


TAKE  NOTICE. 

1st.    We  are  eager  to  defend  this  charge. 

2nd.  We  stand  ready  at  all  times  to  demon- 
strate the  superiority  of  our  ringer  over 
all  others. 

3rd.  We  shall  protect  our  customers  in  the 
use  of  all  our  instruments. 


The  Williams  Electric  Co., 


Manufacturers  of 


Magneto  Bells,  Telephone 
Receivers,  Etc. 

80-86  Seneca  Street     -     CLEVELAND,  OHIO. 
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H.  M.  Fisk  Mfg.  Co., 

>A/l-tea-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable   terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard— no  keys  are  used  in  its  opera- 


Telephones  are  a  model  of  completeness. 
Write  for  particulars  and  circular. 


''St.  Paul"  Telephones 


For  Kxcbanges,  Private  Line 
and  Toll  Lin  3  Service.  Auto- 
matic Wartihouse  Systems,  Ex- 
press Switcliboards.  Aliinstru- 
ments  fully  guaranteed.     Northwest  Engineering  Company,  St,  Paul,   Minn. 


Western  Telephone  Construction  Co., 

250-354  S.  CIlDtoii  !$t..  Chicago,  III., 


-Largest   Manufacturers   of_ 


Telephones #  Switchboards  Exclusively 


In  the  United  States. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
j.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Pubiisliing  Co.,  ^'°""TmcAc5" "*""''• 


Farr 
Telephones 

Are  so  simple  that  even 
children  can  use  them. 


It  will  pay  you 

To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 


FARR 


Hints  to  teleplione  men;  how 
to  bul  d  telephone  lines;  dla- 
eranis  and  directions  for  con- 
necting telephones;  how  to 
overcome  teleplione  troubles; 
diaerams  for  connectine  in- 
tercommunicating systems: 
weiglit  and  resistance  of  line 
wires;  estimates  for  bulldluK 
exchanpes;  induction  of  va- 
rious'nlres;  about  telephone 
patents  Other  valuable  DoJDl- 
t  rs.  Illustrations  of  different 
metliods  of  PODuectine  lines. 
Ovt-rti'Mjlllustrai  Ions  of  every- 
thing needed  in  telephone 
work.  Thlsvaluablecataloeue 
sent  free  on  request,  we 
make  everything  you  need. 


Telephone  and 
Construction  Supply  Co. 


357  Dearborn  St.,  CHICAGO. 


KOKOMO  TELEPHONES 


■  Free  from 

'  Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


We  are  the 
Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


Genuine  Eric550n 

"iSwEDISH^OAL- 

Grain 


>^ 


Zt 


W. 


^^ 


P£/fF£Cr 
'^A^  PAZfX/A/6c,  a/o 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers   on  How 
to   Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    "Diagrams, 

By  William  A.  Wittbecker. 


,J^/csso//7£:i,£p//OA/£  Co. 

.JO  HCnK/f£f/  S-r.     /Jew.  Yor^K. 


Price   in  Paper,  35  Cents. 
Price    in  Clotli,  50  Cents. 


UP  TO  DATE. 

A  Generator  for  Telephone  Ex 
changes  that  is  operated  by  Bat- 
teries, or  any  source  of  electric 
current.     For  particulars  address 


THE  W.F.WARNER  CO. 


JIlXtlK.    IXD. 


THE     ALLEN-HUSSY 


QQ        3  1  I  and  213  Randolph  St  , 
^^  CHICAGO. 


MANUFACTURERS  OF    INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.        Don't  delay  in  sending  for  a  copy. 


THE  growing  demand  for  simple  electrical  an 
paratus  in  dwelling  liouses.  offices  and  worK 
shops  and  the  need  of  plain  instructious  whereby 
any  person  witliout  a  previous  knowledge  of  elec- 
tricitj^  may  be  enabled  to  imdertake  their  suc- 
cessful installation,  lias  prompted  the  publication 
of  this  little  book.  It  is  not  intended  for  tlie 
amateur  who  seeks  for  notliing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
tor  information  that  will  assist  him  in  increasing 
his  daily  earnings  tliis  little  volimie  is  addressed. 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  imowl- 
edge  of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5  I O  Marquette  BIdg., 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen's' 
and  Construction  Tools 
Catalogue  Free...  ^^^Send  for  one 
MATHIA5  KLEIN  &  SON. 

87-89  W.  Van  Buren  5L.  .  Chicago.  Ills. 


MASON  TELEPHONE  PAY  STATION  COMPANY, 

MANUFACTURERS  OF 

AUTOMATIC  TELEPHONE  PAY  STATIONS  AND  PORTABLE 
SOUND-PROOF  BOOTHS, 

LUDINGTON,    MICHIGAN,    U.    S.    A. 
We  will  ship  a  Machine  to  any  reliable  independent  telephone  company   on  thirty  days' 
inspection.     Every  machine  is  fully  guaranteed  as  to  workmanship,  efficiency  and   PATENTS. 
No  attendant.     No  extra  wires.     Every  Hotel  and  Depot  should  be  equipped  with  one. 


AGENCIES. 

American  Electric  Telephone  Co.,  171-173  S.  Canal  St.,  Chicago,  HI. 

Western  Telephone  Construction  Co..  250  S.  Clinton  St.,  Chicago,  111. 

Farr  Telephone  Construction  &  Supply  Co.,  357  Dearborn  St.,  Chicago,  111. 

Keystone  Teleplione  Co..  Pittsburg,  Pa.  . 

Eastern  Electrical  Construction  Co..  t553  Uourse  Uldg..  Philadelphia,  Pa. 

Js'orlh  Electrical  Works,  Cleveland,  Obio. 

Whitman  &  Coucb,  li)6  Summer  St.,  lloston,  Ma?s. 

Standard  I  elepbone  .t  Electric  Co..  Madison,  Wis. 

Phoenix  Electric  Telephone  Co.,  93  Washington  St.,  New  York,  N.  Y. 


ELECTRICITY  FOR  ENBINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  -  -  ^HI^^KOO. 
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^s&^ss^^^:^^s^'>s$^&^^s'^s&^&:s^^^^<;^^<s&:s^^^<s^^s^^ 


itH^  Dayton  Qlobe  Iron  Works  Co.  Dayton,  o. 


Shaftiing. 

Gearing, 

Pulleys, 

PillowBlogks^ 

Governors, 

Etc. 


iPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  Involving  both  the  tlieory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION  * 

f        Pelton  Wheels  alTord  tlip  most  reliable  arul  eilicient  jiower  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  tlie  United  States,  as  well  as  mostforeign  countries. 

Bigliest  elhciency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St..  New  York  City.  U.  S.  A.  or  121   Main  St..  San  Francisco,  Cal.,  U.  S.  A. 


DIXON  S  BELT  DRESSING 

ANO   I.EATHER   PRESERVATIVE. 

Is  guaranteed  to  greveat  rilipping  and  to  preserve  the  leather. 
It  -will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


S.S.R 

(STANDING  SEAM  ROOFING 


Write  for 
Special  Circular. 


The  best  general 

purpose  roofing'ever 

made      Weighs  per  101) 

square  feet  about  78  lbs., 

nearly  double   that  of  tin, 

two  thirds  \as  than  shingles  or 

gravtl    and  fi\e  si-vths  less  than 

late      Made  of  the  best  soft  steel. 

rv  sheet  rigidly  inspected.    A  cheaji 

roof,  covering  a  large  burface. 


The  Cincinnati  Corrugating  Co. 

Box    533,  PIQUA,  OHIO. 


REG.TRADE MARKS   jhe  Rhosphor  Bronz E  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE, RODS,  SHEETS, ETC. 

'3&r,^3^»f-    .  ^ — DELTA   METAL 

-        y<^      <        CASTINGS,  STAMPINGS  AND  FORGINGS 
'^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  iis  to  guarantee : 
Tlie  Iaitcji'hI  Power  ever  obtained  from  a  wheel  of  the  same  diaweter.    The  highest  speed 
ever  obfained  for  the  smne  power.      The  highest  mean  efficiency  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  tlie  greatest  pos~ 
sible  strength.    A  gate  unequaled  in  quichiess  and  ease  of  opening  and  closi7ig. 
Tests  Kftowj  oi'fr '81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  pag:e  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


We  have  issued  a  NEW  catalogue 
of  fflectrit^l  books  coutaining  100 
paijes,  listing  every  work  on  electric- 
ity. A  «opy  Villi  be  cheerfully  mailed 
on  receipt  of  a  two-cent  stamp. 

ELECTRICIAN  PUBLISHINGCO., 
510  Maniuette  Bld^-,    ^i>  leatjo. 


NXSIV  EDITION. 

X  -  RAYS 

FOR  EVERYBODY. 


:cl^A^arcl     T're'ver-t. 


Just  off  the  Press.    93  Pages.    47  illustrations. 

Fully  describes  in  plain  terms  how  to  perform  experiments  with  the  X-Ray  Outfit. 
Tells  what  electrical  apparatus  is  needed  and  how  to  manipulate  it.  Illustrations  show 
clearly  how  to  connect  up  the  Crookes  Tube,  the  Ruhmkorff  Coil,  and  how  to  run 
them,  either  by  batteries  or  electric  light  currents.  How  to  make  an  X-Ray  OuHit 
very  cheaply,  including  a  Fluoroscope. 

Write  us  at  once,  enclosing  25  Cents  in  stamps,  postal  note,  express  money  or- 
der, and  get  one  of  these  valuable  books. 


ELECTRICIAN  PUBLISHING  CO.. 


5IO  Marquette  BIdg. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo.  150  pp.    Price  $1.00. 

This  handbook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  Itts  extremely  useful  to 
telephone  inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Teloi>hones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
(Jloih  buiind:   fiillv  illustrated.    Price  $L5I). 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.    Price  $1.00. 

This  book  describes  the  construction  of  the  various 
fjrir.s  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  welt-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A,  I.  E.  E.  Second  edition,  revised  and 
.  enlarged.    360  pp.    288  Illustrations.    Price   $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  a3  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  oeen  kept  constantly 
In  view.  It  Is  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  Information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  0.  H. 
Haskius.    Sixth   edition.    16mo,    60    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
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CHAPTER  XVIII.  Testing  Lines  for  Insulation  and  Conductivity  and  the  Location  of  Leaks 
and  Breaks.— Line  Troubles;  Grounds;  Crosses;  Locating  Trouble;  Earth  Currents;  Line  Con- 
ductivity and  Ins\ilation;  Testing. 

CHAPTER  XIX.  Principles  of  Continuous  Current  Dynamos  and  Motors.— Electric  Con- 
ductor in  iMagnetic  Field;  Field  Strength;  Induced  Electric  Pressure;  Direction  of  Current;  Mov- 
ing Conductors;Alternating  Current;  Dvnamos;  Magnetos;  Commutator. 

CHAPTER  XX.  Principles  of  Continuous  Current  Dynamos  and  Ilotors.  their  Construction, 
Care  and  Attendance.— Gramme  Armature;  Siemens  Armature;  Armature  Current;  Laminating 
Cores;  Foucault  or  Eddy  Currents;  Hvsteresis;  Fvmdamental  Principles  of  Dynamos  and  Motors: 
Points  of  Good  Dvnamo;  Counter  Electric  Pressure;  Types  of  Field  Windings;  Series,  Shunt  and 
Compoimd  Wonnci  Machines;  Multipolar  Machines;  Regulation;  Care  and  Maintenance. 

CHAPTER  XXI.  ArcLightingand  Arc  Light  nachinery.— The  Arc;  Arc  Lamps;  Principles 
of  Operation;  Connections;  Arc  Dynamos;  Current  and  Pressure  Required;  Making  of  Arc  Carbons; 
Regulators;  Arc  Light  Switchboards. 

CHAPTER  XXIL  Incandescent  Lighting  and  Power  Transmission,  Two,  Three  and  Five 
Wire  Systems  of  Distribution  for  Electric  Lights  and  Motors.— Incandescent  Lamp;  Filaments; 
Vaccuum;  Material  for  and  Making  of  Filaments;  Advantages  of  Incandescent  Lamps;  Incandes- 
cent and  Motor  Circuits;  Constant  Pressure;  Loss  of  Voltage;  Circular  Mils;  Practical  Examples; 
Weight  of  Copper  Required  for  Transmission  of  Power  at  Different  Pressures;  Three-Wire  System; 
Motor  Starting  Resistances. 

CHAPTER  XXIII.  Construction  of  Electric  Light  and  Power  Circuits,  and  Their  Testing.— 
Overhead  Electric  Light  Wires;  Weather-Proof  Wire;  Arc  Circuit  AVires;  "Drawing  In" and  "Buii".!: 
In"  Underground  System:  Underground  Electric  Light  Cables;  Edison  Tubing;  Feeders;  Mains; 
Inside  Wiring;  Cleat  Work;  :Moulding  Work;  Concealed  Work;  Dangers  from  Fires;  Distribution 
System. 

CHAPTER  XXrV.  Testfng  Electric  Light  Circuits  and  the  Distribution  and  Measurement 
of  Light.— Faults;  Soldered  Joints;  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Grounds  on  Arc 
Circuits;  Ground  Detector;  General  Testing;  Photometer;  Standard  Candles;  lUuniinating  Effect  of 
Lamps;  Effect  of  Opal  Globes. 

CHAPTER  XXV.  Electro-Magnetic  Induction.— Effect  of  Cutting  Lines  of  Force  by  an  Elec- 
tric Conductor;  Induced  Currents;  Induction  Coils;  Cores  of  Induction  Coils;  Transformers:  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and  Repulsion  of  Parallel  Wires  Carrying 
Currents. 

CHAPTER  XXVX.  Alternating  Currents.- Alternator;  Electrolytic  Effect  of  PidsatJng  Cur- 
rent; Heating  Effect  of  Alternating  Current;  Effective  Value;  Alternating  Current;  Measurements; 
Frequency:  Period;  Apnarent  Resistance. 

CHAPTER  XXVII.  Alternating  Currents  and  Alternating  Current  flachinery  (Concluded)  .— 
Power  Used  in  Alternating  Circuits;  Alternating  Currents  for  Lighting;  Making  Transformers; 
Testing  Transformers;  Biulding  Alternators;  Number  of  Alternations;  The  Exciter;  Running 
Alternators  in  Parallel;  Synchronous  Motors,  T\vo-Phase  and  Three-Phasa  Systems;  Induction 
Motors;  Squirrel-Cage  Armature;  Mesh  Connection;  Star  Connection. 

CHAPTER  XXVIII.  fliscellaneous  Applications  of  Electric  Motors.— Uses  of  Electric  Mo- 
tors; Motors  in  Machine  Shops:  Waste  of  Power  in  Factories:  Advantages  of  Removing  Shafts 
and  Belts:  Estimating  Electrical  Power  Required;  Electric   Elevators;  Electric  Launches;. 

CHAPTER  XXIX.  Electric  Railways.— Riclimond  Electric  Railroad;  Trolley  Wire;  Trolley; 
Track;  Use  of  Two  Motors;  Rail  Bonds;  Heavv  Electric  Locomotives. 

CHAPTER  XXX,  Hethods  of  Handling  and  Controlling  Railway  riotors  and  Generators.- 
Output  Records;  Recording  Voltmeters;  Load  of  Electric  Railway  Plant;  Application  of  Storage 
Batteries  to  Smooth  Road  Curve;  Methods  of  Controlling  Street  Car  Motors;  Station  Instruments; 
Equalizer. 

CHAPTER  XXXI.  Model  Electric  Plants.— First  Central  Station;  Changes  in  Genera!  Me- 
chanical Construction  of  Dynamos;  Instruments;  Multiple  Arcing  Galvanometers;  Use  of  Double 
and  Single  Pole  Switches;  Operating  Dnamos  in  Parallel;  Feeder  Connections  in  Continuous  and 
Alternating  Stations:  Throwing  Dynamo  Into  Circuit;  Cutting  Dynamo  Out. 

CHAI'TER  XXXII.  Underwriter's  Rules,  Etc.— Necessity  of  Rules- Special  Points  in  Wiring; 
Insulation  of  Sockets,  Fuses,  Fixtures;  Annunciator  Wire;  Office  Wire;  Leaky  Wires. 

CHAPTER  XXXIII.  Elearic  Welding,  Forging,  Etc.;  Electricity  Applied  to  the  Kitchen.— 
Electrical  Methods  Applied  to  Metal  Working;  Iliomson  Apparatus  for  Heating  Metals:  Welding 
by  Thomson  Method;  Bernardos  Processof  Working  Metals;  Bringing  Piece  of  Metal  to  High 
Temperature  by  Dipping  in  Pail  of  Water;  Electric  Current  for  Warming  and  Cooking;  Electric 
Heating  and  Stoves  Compared. 

CHAPTER  XXXIV.  Electro-Therapeutics;  Galvanic  Current;  Faradic  Current;  Static  Elec- 
tricity; Electric  Osmosis;  Electro-Cautery;  Medical  Electric  Lights. 


ICE  $2.00.    Sent  postage  pi-epaid  to  any  address  in  the  Morld  on  receipt  of  price.    The  Ideal  Worlt 
for  Electricians,  Central  station  Men,  Engineers,  Dynamo  Tenders,  Linemen^  Students,  Etc* 


Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING,  CHICAGO. 


October  i,  1898 


WESTERN    ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


New  Dynamo  Tenders'  lland=BooL 

By  F.  B.  BADT. 

326  Pages,  MO  Illustrations.    Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  incites.     Price  $1,00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  7,000  of  the  new. 

Electrician  Publishiing  Co., 

510  Marquette  Building,  CHICAQO. 


THE  LINK-BELT  IVIACHINERY  CO. 


ENGINEERS, 


FOUNDERS, 


Cast  Iron  Screw  Conveyorfor  Handling  Ashes,  Ore,  Sand,  etc. 


MACHINISTS, 
CHICAGO,  V.  S.  A. 

Modern  Power  Transmission  Ma- 
chinery, 

Rope  Drives,  Heavy  Pulleys,  Qears 
and  Fly  Wheels, 

Approved  Friction  Clutches,  etc. 

Modern  Methods  of  Handling  Coal  In 
Power  Plants  and  Large  Electric 
Stations. 

Designs    and   Estimates   Submitted 
Promptly. 

LINK-BELT  EXOINEERINr,  CO., 

PIIILAUELIMIIA  AND  NEW  VORK. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 


ELECTRICIAN     PUBLISHING    CO., 

Gl^     IVI^  vou^ti-fce.     ^uildBr-ts,    ^Kio^er^- 


ARMINBTON  &  SIMS  COMPANY 


:iM< 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


FOR  A  SUMMER  CRUISE  TAKE  THE  COAST  LINE 

To  Mackinac 


NEW  STEEL 
P-^SSENGER 
STEAMERS 


COMFORT, 
SPEED 
and  SAFETY 


The  Greatest  Perfection  yet  attained  in  Boat  Construction  —  Luxurious 
Equipment,  Artistic  Purnistiins,  Decoration  and  Efficient  Service. 

To  Detroit,  piacRliiaG,  Georgian  Bag,  PetosReg,  GUicago 

No  other  Line  offers  a  panorama  of  460  miles  of  equal  variety  and  interest 
Four  Trips  per  Week  Between  Day  and  Night  Service  Between 

DETROIT  AND  CLEVELAND 

Fare,  $1.50  E°'='"  Direction. 
Berths.  75c.,  Si<     Stateroom,  $1.75. 

Connections  are  made  at  Cleveland  with 
Earliest  Trains  for  all  points  East,  South 
and  Southwest,  and  at  Detroit  for  all 
points  North  and  Northwest. 

Sunday  Trips  June.  July,  Aug., Sept.  Oct. Only 
GHT  BETWEEN 


Toledo,  Detroit  and  Mackinac 

PETOSKEY,  "the  SOO  "  MARQUETTE 
AND  DULUTH. 

LOW  RATES  to  Picturesque  Mackinac 
and  Return,  including  Meals  and  Berths. 
Approximate  Cost  from  Cleveland.  $17; 
from  Toledo,  $14;  from  Detroit,  $12.50. 


EVERY  DAY  AND  Nl 

CLEVELAND,  PUT=IN=BAY  and  TOLEDO. 


Send  2C.  for  Illustrated  Pamphlet.    Address 
A.  A<  SCHANTZf  a.  w.  *.,  OETnOIT,  MICH> 


DeiroiioodCieveiooflHoviQaiioocoinDaoi'. 


STREET  RAILWAY  IVIEIV 


—And  others  engaged  In 
electric  railway  work  will 
be  interested  in 


THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  W3I.  Lri^TEBN, 

The  Motor  Engineers' and  Electrical  Workers' Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
Kreat  value  in  practical  work.  Tbe,method-i  of  testing  are  bolh  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse.  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I. — Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential.  E.  M.  b\.  Voltage.  Drop  of  Potential,  Resistance  (Ohmic).  Conductivity.  Chapter 
IL— Mai^netism  and  Electro- Magnetic  Induction.  Chapter  lU.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc.  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series. 
Series  Muliiple.  Chapter  IV.  Dynamo  Eiectric  Machine.  General  Principles.  Field  Windings, 
(Varieties),Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparliing.  Polarity,  Excitation  Grounds,  Generators  in  Multiple.  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Kunning  in  Multiple  Chapter  VL— The 
Electric  Motor;  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
fieiencv.  Chapter  VII.— Measurements  andTeslsof  Street  Railway  Jlotors— Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests,  Voltmeter  Method,  Description  of 
Voltmeter  atid  Ammeter,  The  Wheatstone  Bridge.  Instructions  for  Operating,  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes.  Bearings,  Bucking.  Fuse,  Block,  Operating  Car,  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series.  Parallel.  Controller.  Reverse  Switch,  Rheostat.  Fuse  Box.  Light- 
ning .\rrester,  Hpaters.  Chapter  X.— DeHnitlons  of  Terms.  Chapter  XL— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  No.  14,  No.  38  and  28  A).  General  Electric  (K.  with  W.  P.  Machines.  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  B.-ake).  Walker  System  (B2,  E)  Steel  Motor 
Co.  System.  Chapter  XII.— General  Electrical  ana  Mechanical  Information.  Belting,  Shafting, 
Pulleys  and  Gears,  Melting  Point.  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
Wire  Gauges,  Number,  Dimensions,  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity.  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  {Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  $1.00.     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

ELECTRICIAN  FUBLISHINe  CO.,  510   SIAB^rETTi:  BliDG.,  CHICA4SO. 


The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 


t.  .t—T..T..T..Ti 


H  •j«>jhj«  •!•  •i»j»{i 
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Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.  It 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 


SHOPS  AT  PITTSBITRO  ASfD  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse  BIdg.    Boston,  53  State  St.    Chicago,  171  La 
Salle  St.    Detroit,  Union  Trust  BIdg.    Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexej  BIdg. 


COIVlPOU^P  ENOINe, 
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Builders 

of  the 

''Engine-Type''  Generator 

for 


Railway  Power  Stations 


(i)  Railway  Switchboard. 

Consolidated  Traction  Co.,  Pittsburg. 

(2)  Sook  w.  "Engine-Type"  Generators. 

South  Side  Elevated  Ry.  Co..  Chicago. 

(3)  One  of  the  Six  800  k.w.   "Engine-Type" 

Generators. 

Consolidated  Traction  Co.,  Pittsburg. 


(4)  Sio  k.w.  "Engine-Type"  Generator. 

On  test. 

(5)  Soo  k.w.  "Engine-Type"  Generator. 

South  Side  Elevated  Ry.  Co.,  Chicago 

(6)  1500  k.w.  "Engine- Type"  Armature  Core. 


(7)  "Engine-Type"   Generator   Fields    under 

Construction, 

(8)  Two  of  the  Sis  rgoo  k.w,  "Engine-Type" 

Generators. 
Philadelphia  Traction  Co. 

(9)  Soo  k.w.  "Eneine-Type"  Generator.     . 

Troy  City  Ry.  Co. 


The  Crucial  Test  of  Continued  Service 

Shows  that  the   Degree  of  Improvement  at  Which 

The  Standard  Westinghouse  Generators  Have  Arrived  is  Unparalleled 

Westinghouse  Electric 

&  Mfg,  Co.,  Pittsburg,  Pa. 

New  York.  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Ciccionati,  Philadelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacomi,  Denver,  Mountain  Electric  Co. 
For  Canada,  Aheam  &  Soper,  Ottawa.    For  Mexico,  G.  &  O.  Braniff  &  Co  ,  City  of  Mexico.    Westinghouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London. 
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ONE  OF  FIVE 


1 


IM 


Are  DESIGNED 

By  Its  Own  Engineers, 

And  BUILT 

In  Its  Own  Works. 

Both  Destjrn  and 
Construction 
aUARANTBED. 


ElECIRIGU.^ 


1000  H.  P.,  Three-Phase  Revolving  Field  Alternators  at  Mechanicville  on  the  Hudson  River,  N.  Y. 

12,000  Volts— Initial  Voltage. 

GENERAL  ELECTRIC  COMPANY, 

Principal  Offices,  SCHENECTADY,  N.  Y. 


Sales  Offices  in  all  lar^e  cities  of  tbe  United  States. 


For  Canada  address  Canadian  Qeneral  Electric  Co.,  Toronto. 


"ELECTRIC  LIGHTIIMG," 

A  PRACTICAL  EXPOSITION  OF  THE  ART  FOR  THE  USE  OF 

Engineers,  Students  and  Others   Interested  in  the  Installation  or 

Operation  of  Electrical  Plants. 


*rio< 


Professor  of  Electrical  Engineering,  Columbia  University,  New  York. 

Prepaid.     -      Practical  and  l^p- 

Just  the  Book  you  want.   460  Pages,  over  ISO  Illustrations.    Read  the 
nriEWBL-E    OF*    OOIMTI 


-Da-t< 


Chapter  I,  Introduction;  Chapter  II,  History  of  Electric  Lighting;  Chapter  III,  General  Units  and  Measures;  Chapter  IV,  Classification 
and  Selection  of  Electric  Lighting  System;  Chapter  V,  The  Location  and  General  Arrangement  of  Electric  Lighting  Plants;  Chapter  VI,  Build- 
ings for  Electric  Lighting  Plants;  Chapter  VII,  Possible  Sources  of  Electrical  Energy;  Chapter  VIII,  The  Steam  Engine,  History  and  General 
Principles;  Chapter  IX,  Steam  Boilers  for  Electric  Lighting;  Chapter  X,  Steam  Engines  for  Electric  Lighting,  General  Construction;  Chapter 
XI,  Typical  Forms  of  Steam  Engine  for  Electric  Lighting;  Chapter  XII,  Steam  Engines  for  Electric  Lighting,  Selection,  Installation  and 
Management;  Chapter  XIII,  Gas,  Oil  and  Hot  Air  Engines;  Chapter  XIV,  Water  Wheels  and  Windmills;  Chapter  XV,  Mechanical  Connec- 
tions between  Engines  and  Dynamos,  Direct  Coupling,  Belting  and  Shafting;  Chapter  XVI,  Toothed,  Friction  and  Other  Gearing;  Chapter 
XVII,  Principles,  Construction  and  Management;  Chapter  XXI,  Applications  of  Accumulators  in  Electric  Lighting;  Chapter  XXII,  Switch- 
boards, Including  Switches,  Fuses  and  Circuit-Breakers;  Chapter  XXIII,  Electrical  Measuring  Instruments;  Chapter  XXIV,  Lightning  Arresters. 

Every  Engineer  and  Electrician  who  desires  to  thoronghly  master  the  Art  of  Electric  Liighting  should  have  a  copy  of 


tliis  book.    Sent  promptly. 


ELECTRICIAN  PUBLISHIN6  COMPANY, 


Suite  510  Marquette  Building. 

CHK 


WESTERN   ELECTRICIAN 


October  I, '189S 


««S^«KSK3>4«S>^xS>SxS>«><$><5><$>^«S.«><$«S.<S..S><S«$^>^hS.<S. 


Iron  Roof 

For  Sale. 

width  of  building,  155  feet  out  to  out, 
divided  into  a  center  span  fi6  feet  with  a 
wing  6n  each  side  43  feet  6  inches ;  total 
length  of  the  buiidlnp;  350  feet.  This 
building  Is  designed  with  brick  sides  and 
gable  walls,  with  iron  roof  trusses  and 
Iron  supporting  columns;  originally  built 
for  an  Iron  foundry,  but  owing  to  the 
failure  of  the  purchaser  is  now  offered 
for  sale  at  a  bargain.  Is  admirably 
adapted  for  a  foundry  for  light  or  heai^ 
castings,  machine  shop,  car  barn,  or  for 
any  other  general  manufacturing  pur- 
poses. We  guarantee  llie  iron  work  as 
good  as  new,  building  never  having  been 
used.    Apply  to 

The  Berlin  Iron  Bridge  Co., 

EAST  BERLIN,  CONN. 


<g>«HS^>^<5K8«s>«^>«^«^«S«S^«$«$«SK$M$>««s><s><s^«, 


__JiNE  RAWHIDE 
I  tAOE  LEATHER. 
'i^HULTZ'S  PATENT 

liUEY  COVER. 

IBf   DRESSING 

*■    AND 


•^YXAMO 
cgELTINGr. 


WOVEN  UEATHER  link  BEmNGftc^^^^Kffl;!'.  CEMENT. 


St.  lionis,  :no.,  V.  S.  A. 


'«a.for.(rrcu!ars- 


BKANCUE.S:  1S4  Summer  St..  Boston;  113 Liberty  St.,  New  York;  1211 X.  3a  St.,  Philadelpliin. 


DELAWARE  HARD  FIBRE  CO., 

WILMINGTON,  DEL. 

SEin>  FOB  CATAI/OeiTE  AND  SAHFJ^ES. 

Rods,  Tubes   and    Special  -  Shapes. 


Making  Switches  Our  specialty- 


Write  for  full  particulars,  free  Samples, 
etc.      A  new  brand— Pioneer 

WITCHES 

Good  goods  at  low  figures. 

H.  T.   PAISTE  CO. 

PHILADELPHIA 


JFACTORY. 


V'.    T'-^^^^JMI    '■'       /  ^-  STATION  U 


Judge  for  Yourself. 

If  j'ou  will  make  a  test  of  our  lamp,  write  us 
and  we  will  send  you  samples,  free  of  expense, 
which  will  prove  to  you  that  they  are  the  only 
lamps  that  will  average  a  maintenance  at  stand- 
ard efficiency  of  initial  candle  power  for  over 
300  hours  and  have  an  average  life  of  over  600 
hours. 

We  make  Series  Lamps  for  arc  circuit,  to- 
gether with  a  full  line  of  miniature  lamps. 

Beacon  Lamp  Company, 

New  Brunswick,  N.  J. 


^MERICAN-'K"' 

ARE  THE  9E$T.'  Senil  lor  detcripliic  Circular. 


AMERICAN  BATTERY  CO., 

EST'oiee9.  ''   174  S.  Clinton  St.,  Chlragoi  III, 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  meclianical  purposes,  in  s&eets^ 
tut^  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


WALKER  COMPANY, 

CLEVELAND,  OHIO. 

The  Sun  Never  Sets  on  Walker  Apparatus. 

C.  H.  SCHIRMER.  W.  A.  MAQEE. 

DYIMA.IVIO     \A/ORKS, 


ITV,    iwia 

Also  contractors  for  compleU  electric  lighting  plants  and  telephone  systems.  Estimates  furnished  promptly. 


I  Black  Diamond  File  Works.^ 
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Inc.  1895. 


Twelve 
Medals 
Awarded  at 
International 
J^       Expositions. 


^ 


Special 
Prize 

Gold  Medil 
at  Atlanta, 
1895. 


<^    OUB  GOODS  ABE  ON  SAIjE  IK  ETEBT  I/EADI]K<>  HABD1VABE    }% 
30  ISTOBE  ISI  THE  UNITED  STATES  AND  CANADA.  iX 

|G.  &H.  BARNETT  COMPANY, it 

^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION   BETWEEN 
CONDUCTORS. 


"We  own  tlie  following  Letters  Patent 
lesued  ty  the  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz. : 

No.  546,261 
No.  546,262 
No.  565.053 
No.  565.178 
No.  565.188 
No.  565,217 
No.  565,410 
No.  504.034 
No.  594.247 
No.  594,281 


OPPER  CONDUOTOft 
TINNED. 


m£  MONTflUK  MULT/PH/JSE  C/JBLE. 


INSULATION   BETWEEN  CONDUCTORS- 


COPPER  CONDUCTOB, 


OPPER  CONDUCTOR; 
PARTLY  TINNED, 


ADOPTED  By  THE  OAMBWBLL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


[  MONTAUK  MULTIPHASE  CABLE  CO., 


100     lat^OA.I^yftfA.'Y. 


TELEPHONE.    403      CORTLANDT. 


IMI^V^     -VOMK. 


$3  per  Annum. 


Copyrlprht,  1898,  by 
Electrician  Pultlishinff  Company,  Chlc*go. 


EVERY  SATURDAY. 


■?iiM«.    1 0  cents  per  Copy. 


Vol,  XXIII. 


3<= 


CHICAGO,  OCTOBER  8,  i? 
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IIVIPLEX.   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "Ixsoh""^     Simplex  Electrical  Company, 

lonadnock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTO  N,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


F-.  IVI 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

itOO  Ain>  SOS  KOBTH  THIRD  8TBEET,  PHILADEIiPHIA,  PA. 


1889— Paris  Exposition, 
Medal  for  Bnbber  InitnlatloBt. 

1893— W^orld's  Fair, 
Medal  for  Bnbber  Insulation. 


I  nMUA  IWtfUW 


TEE  STAKBABD  FOB 

BUBBEB  rarSHLATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee''p?°or' Wires. 
THE  OKONITE  CO.,  Ltd. 


Wllltrd  L.  Candee, 
N.  DurantCheever, 


[Managers.       253  Broadway,  New  York. 


Geo.  T.  Manson,  G«n'l  Supt 
W.  H.Hodgins,Secy. 


JOHN  D.  CKIMMINS,  JK.,  Prest. 


formerly 
CalUorDlEi 
Asphalt  Co.) 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

Atlantic  Alcatraz  Asphalt  Co., "  ^nIV'M"^*' 


THE  ''AMERICAN"  FUEL 

EOOIMOIVIIZER. 

THE  BEST  IN  THE  WORLD. 

BROOIVIELL,SCHIVIIDT$tCO.,Ltd. 

MANUFACTURERS, 

Cable  Address.  'V^RIC,     ^^K., 

Broomeli,  York.  _   _      ^      ^. 

ABC  Code,  4th  Edition.  *J-  ^-  ^^* 

SPECIAL  NOTICE.— We  have  no  agents  who  are  authorized  to  quote  prices.   Please  com- 
municate direct  with  us.   We  are  always  glad  to  send  expert  enElneers  to  look  over  the  Rround  and 
Buhmlt  estimates.    It  requires  an  expert  knowledge  of  the  economizer  business  to  properly  deter- 
mine what  Is  required. 
Oreen  Engineering  Co..  618  Western  Union  BIdg.  Chicago-  III--  Sales  Agents  for  Chicago  and  Vicinity. 

Charles  Munson  Belting  Co., 

DYNAMO   BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


WESTIIN  ElBcteal  Ingtoment  Co., 

**  — ^^      114-120  WUliam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Unated  Dial 
SlatioQ  InstrumentSi 


TheBe  ICBtmmeiits  are 
based  upon  the  eame  gen- 
'Oral  principle  sod  are  jast 
as  accnrate  as  our  regular 
Standard  Portable  IHrect 
Onrrent  Voltmeters  and 
Ammeters,  hot  are  mach 
larger,  and  the  working 
partii  are  Incloaed  tn  a 
neatly  designed,  daat-proof 
cast-iron  case  ■which  effect- 
ively shields  tbe  inatm- 
mente  from  diatarblDR  lo- 
flaencea  of  external  mag- 
oetlo  flelda. 


Weston  Standard  Illuminated 

Dial  Station  Ammeter, 

Style  B.       "Flush  Type." 


Weston  Standard 


Portable  Direct  Eeadtog 
Voltmetera  and  Milllvolt- 
metera.  Ammeters  and  Mll- 
ammetera,  Wattmeters 
andVoltmeters.  for  Alter- 
nating: andDirecf  Current 
Olrcaits. 

Onrportable  instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters ond  Ammeters  are 
etJll  better. 

They  are  the  most  relia- 
ble, absolute  atandards  for 
Laboratory  use. 


CALIFORiJIA  ELEC.  WORKS, 
San  Francisco,  Cai. 


PARIS  1867.     CHICAGO  1B93.     PHILADELPHIA  1876. 

WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago,  III. 
M.  DUPEROW, 
Waihlngton.  0.  C. 


NEW  ORLEANS  ELEC.  CO.. 
New  Orleans,  La. 


tjteel  Dynamos  and  Motors,  a. 

16,  20,  85,  60,  100,  200,  300  and 

600-ligbt  machines.  •/,,  1,2,  8, 
5,  10,  16,  80  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
—       "  derlnjj. 

THE  HOBART  ELECTRIC  MFG.  CO..   •  Tror,  Ohio. 


P 


liATINUM 

For  all  Purposes. 
J^       Scrap  and  Native  Platinum  Purchased. 
B^KER,  A  CO.,  40S-414:  New  Jersey 
■KalliToafid.ve.,  Newark,  IV.  J. 


Insalating  Paint  #  Varnish. 

We  were  the  first  chemists  in  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigation  enables  oi 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


C  fi  ^"^        TRADE  MARK.        p^  J  J 

Latest  Application  of  Aluminum.  Looks  like 
frosted  silver.  Washable,  Untarnishable.  Water  and 
Oil  Proof.  Durable.  Easily  Apjilied.  Bicycles.  Radia- 
tors, Pipes,  Boats.  Metal  W'orlt,  Machinery,  etc. 
Makes  tarnished  objects  better  than  new.  A  neces- 
sity in  household,  in  machine  shop  and  to  engineer. 
Sample  Bottle  aod  Circular  for  25  cents. 
AIVIERICAN  PEGAMOID  CO..  346  Broadway.  N.  Y. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 

Acme  Testing  Sets,  Queen-WIrt 

Switchboard  Itutruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


Tli« 


T. H.  Brady,  New  Britain,. Conn.,  U.  S.  A., 

MantifacturerofMastArme.Poleand 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  ConstructloD 
"WoT^,— Catalogues  and  Pricts  fur~ 
nisJud  on  avvlication. 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Pohits  of  Superiority  Over  All 
Other  Types. 
In  successful  nse  for  ten  years. 
Standard  high.    Prices  low.    Send 
for  descriptive  circuiar  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,  OHIO. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  UECKAKICAIi  COHrSTJCTTCriOIir, 

HICiHENT  EI.ECTBICAI.  EFCICrEKCr. 

THE    EMERSON    ELECTRIC    MFC.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


N:  i:  r; 


Xational 

India 

Rubber  Co's 

RUBBER  COVERED 

\A/^ires  and  Oables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


$The  Fibre-Graphite  Commutator  Brush.! 


(U.  S.  and  Foreign  Patents.) 

Ho  Sparking  Under  Varying  Load, 
No  Wear  on  Commutator. 

No  Shifting  of  Quadrant. 

80  per  cent.  Pure  GrapJiite, 

For  Sample  Order,  and  Prices,  write  to 

^Holmes  Fibre  -  Graphite  Mfg.  Co., 


gBmMAPHIJEl 
mmUTATOR  1^ 


station  Z,  Philadelphia. 


l&tV.? -VWBRXCW  WQ, 


GORDON   PRIMARY   CELL. 

For  Open  and  Closed  Circuit  "Work. 

The  Perfect,    Modern,    Longest  Lived  and   Most  Economical 

Cell  Ever  Put  on  the  Market. 

In  use  by  the  leading  cities,  railroads,  telephone  and  gas  engine 
companies. 

WE  CLAIM:— Constant  discharge  of  current  without  polari- 
zation: no  local  action;  no  noxious  gases  or  fumes;  no  acids;  least 
labor  for  operation;  cleanest;  not  freezing  at  28°  below  zero;  eco- 
nomic value  50  per  cent,  greater  than  gravity  cell,  and  30  per  cent, 
greater  than  best  otber  cell  in  market.  For  No.  l  cell.  2r>0  ampere 
hours;  for  No.  2  cell,  100  ampere  hours;  on  open  circuit,  .0  to  1 
volt;  on  closed  circuit,  .65  to  /(>=«  volt.  Sendfnrcircuiarandprlcelist. 


Mention  the  'Westeen  Electrician  when  writing  for  catalogues. 


THE  GORDON  BATTERY  CO., 

594  Broadway,  New  York  City. 
QBO.  W.PATTERSON,  1539  Marquette  BIdg.,  Cbtcseo,  III. 
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W^E    MANUFACTURE 

RHEOSTATS  EXCLUSIVELY! 


_  WOBKISAIVSHIP 

VJ  FINISH 

**  PATENTS 

CATAIiOGUE 
_  CUSTOMERS 


tJ 


I 


Dynamo  Field  Rheostats  with  Compact  Eoamel  Resistance. 


^O 


^O'J;. 


OUR 


LINE 


Magnetic  Release  Motor  Starters. 

Overload  Release  Motor  Starters. 

Solenoid  Pump  Starters. 

Xon-Magnetic  Pamp  Starters. 

Non-Reversible  Elevator  Starters. 

Release  Motor  Speed  Regulators. 


The  Chicago  Rheostat  Co., 

1649-50  MAKQUETTE  BUII.Dlire,  CHICAGO. 

E.  W.  HAMMER,  General  Manager. 
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CROCKER=WHEELER  ELECTRIC  CO., 


yy 
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XX 
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Power  Generators. 


39  CORTLANDT  ST.,  NEW  YORK, 

AND  AMPERE,  NEW  JERSEY. 

NEW  YORK:  BLACKALL  &  BALDWIN, 

39  Cortlanat  St. 
PHILADELPHIA:  CROCKER-WHEELER  EL.  CO., 

14  South  Broad  St. 
BOSTON:  BIBBER-WHITE  COMPANY, 

49  Federal  St. 
BUFFALO:  J.  L.  ALBERGER  &  CO., 

395  Ellicott  Square. 
CLEVELAND:  CLEVEI,AND  EL.  &  MFG.  CO., 

46  Sheriff  St. 
TOLEDO,  OHIO:  F.  BISSELL  &  CO., 

116  St.  Clair  St. 
COLUMBUS,  OHIO:  J.  A.  ERNBR  &  CO., 

69  E.  Gay  St. 
CHICAGO:  CROCKER-WHEELER  EL.  CO., 

1514  Old  Colony  Bldg. 
ST.  LOUIS:  LACLEDE  POWER  CO., 

421  Olive  St. 
SAN  FRANCISCO:  ABNER  DOBDE  CO., 

Fremont  and  HoWard  Sts. 
MILWAUKEE:  ROHN  &  MEYER, 

44S  E.  Water  St. 
CHARLOTTE,  N.  C.:.EL.  ENG.  &  SUPPLY  CO., 

Hunt  Bldg. 
NEW  ORLEANS:  NEW  ORLEANS  ELECTRIC  CO., 

728  Gravier  St. 
BALTIMORE,  MD.:  McOAY  ENGINEERING  CO., 

106  E.  German  St. 
MINNEAPOLIS:  W.  L  GRAY  &  CO., 

Sykes  Block,  No.  802. 
GRAND   RAPIDS,    MICH.:    GRAND   RAPIDS    ELEC- 
TRIC COMPANY. 
BRIDGEPORT,  CONN.:  CROCKER  ELEC.  CO., 

50  Middle  St. 
DETROIT,  MICH.:  AM.  ELEC.  CO., 

254  Randolph  St. 
YOKOHAMA,  JAPAN:  BAGNALL  &  HILLES. 
PARIS.  FRANCE:  JACQUES  ULLMANN, 

16  Boulevard  St.  Denis. 
LONDON,  ENGLAND:  GEN.  ELEC.  CO.,  LTD., 

71  Queen  Victoria  St.,  E.  C. 
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Time  seems  twice  as  long 

When  you  are  waiting  for  material;  the 
material  that  comes  slow  is  frequently  too  late;  it's  the  material 
that  comes  "just  in  time"  or  before  you  expect  it  that's  the 
more  valuable. 

"Prompt  shipments"  is  no  meaningless  phrase  with  us, 
it's  an  accomplished  reality;  we  have  the  goods  and  we  do 
ship  quick. 


:iM- 


Central  Electric  Company, 


GEO.  A.  McKINLOCK,  President. 
CHARLES  E.  BROWN,  Secretary. 
S.  R.  FRAZIER,  Treasurer. 


264=266=268=270  Fifth  Avenue, 

CHICAGO, 


SOUTHERN  ELECTRICAL  SUPPLY  CO.,  ST.  LOUIS. 


5I[10LE  STROKE 
oo/>as  ^^^^ 

PIRE  ALARMS, 
RAILROADS 
-.    SCHOOLS; 

i  Mir«i&s--I 


EDWARDS    &  CO  A.LUNGEN    FOURTHAVE    NEWYORK 


FOR 


PERFECT 
INSUUTION. 

The  Standard  Paint  Co., 

XEW  TOBK.       CHICAGO. 

HASlBURe.         liOXDOX. 
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Munson,  Charles.  Belt.  Co.     1 

National  Carbon  Co vli 

National  India  Rubber  Co.  -  1 
New  York  Ins.  Wire  Co..  ..xxil 
Northwest  Engin'r'gCo.      xv 

Ohio  El.  Spec.  Mfg.  Co.  x 

Okonlt6Co.,The....;...  1 

Otto  Gas  Engine  "Wks...    vlll 


PaisteCo.,  H.  T xxil 

Partrlck.CarterAWllkins  vlll 
Peerless  Rubber  Mfg.  Co.  x 
Pelton  Water  Wheel  Co. 

Peru  Elec.  Mfg.  Co 

PhiUlps  Ins'd.  Wire  Co. . 
Phosphor-Bronze  S.  Co. 
Proctor-Raymond  M.Co. 


xvl 

vlii 


xvl 
xli 


Queen  A  Co., 


RelBlnger,  Hugo .......    .    vli 

Roche,  Wm xil 

Roebllng'B  Sons  Co.,  J.  A.     xi 
Rosenberg.  Co.,  A 

St.  Louis  Elec.  Supply  Co.        x 
Samson  Cordage  Wks ....        x 

Sargent  A  Lundy xt 

Sawyer-Man  Electric  Co.    

Shultz  Belting  Co — 

Simplex  Electrical  Co.,  The.    1 

Skinner  EnglneCo Ix 

Standard  Brass  Works.. .    xli 

Standard  Paint  Go iii 

Standard  "Pel.  AEl.Co.,..    xiv 

StandardUnderg.  Cable  Co. 

Stanley  Electric  Mfg.  Co.    

Star  Dynamo  Works xxil 

Stephenson  Co.,  John. ..    xxU 

Sterling  Electric  Co xv 

StUwell-Blerce  A  Smlth- 
ValleCo xli, xiil 


Stone  City  Tel.  Mfg.  A 

Cons.  Co XV 

Stout,  G.  H vl 

Stow  Mfg.  Co 

Stromberg-CarlBon  TeL 

Mfg..  Co xiv 

Swarts  Metal  Refln'g  Co.  xii 

Torrey  Cedar  Co xiil" 

United  Elec.  Imp.  Co 

Varley  Duplex-Mag.  Co..       xl 

Viaduct  Mfg.  Co XV 

Victor  Telephone  Mfg. Co.  xiv 
Vulcanized  Fibre  Co....     xxil 

Wagner  El.  MIg.  Co 

Walker  Company ix 

Warner  Co. ,  Wm.  F 

Warren  Elec.  Mfg.  Co..         xi 

Warren-Medbery  Co xvii 

Washburn  AMoenM.Co.  xi 
Western  Electric  Co....       vli 

Western  Elec.  Supply  Co. 

Western  Tel. Cons.  Co....  xv 
Westinghouse,  Church, 

Kerr  &  Co xix 

WeatlnghouseELAM-Co.  xx 
Weston  Electrical  Inst.  Co.  1 
Wilhelm  Tel.  Mfg.  Co...      xiv 

Williams  Electric  Co xiv 

Wisconsin  Central  R.  R..  xlli 
Wray,  The  John  C.  Co.         xl 
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We  have  the  Largest  and  Most  Complete  Electrical 

RERAIR  SHORS 

In  the  West.  ELECTRICAL  BEPALRS  AND  MACHIXE  WORK  OF  EVERY  DESCRIP- 
TIOX.  In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  snre  of  good  work  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


'6     IN/IARKI 


PIONEER 

ENCLOSED  ARC  LAMPS  ARE  THE 

STANDARD. 

SIMPLE,  SAFE,  MECHANICAL,  EFFICIENT. 

150— HOURS— 150 

ALTERNATING 


AND 


DIRECT  CIRCUITS. 

I  10,  220,  550  VOLTS 
3  TO  5  AMPERES. 


THOUSANDS     OF    PIONEERS    IN    USE    IN 
NEW  YORK   CITY. 


ELECTRIC  ARC  LIGHT  CO., 

122  LIBERTY  STREET,  NEW  YORK. 


Incandescent 

Electric 

Light 

Manipulator. 


This  device  will  remove  Burnt-out 
Bulbs  from  high  ceilings  and  chandeliers 
and  clean  the  same  without  the  aid  of 
ladders  of  any  description. 

I  want  active  agents  in  every  town,  city 
and  state  in  the  United  States. 
.   Send  and  get  descriptive  circular. 


1  Joseph  J.  Dunn, 


Removing  a 

Burnt-out  Street 

Lamp. 


175  Huntington  Ave., 
Hyde  Park,  Mass. 


Interior  Thermostatic  Electric  Cables, 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALU  COPPER  CONDUCTOR 


(NSULATJON   BETWEEN 
I  CONDUCTORS. 


"We  own  the  following  Letters  Patent 
Issued  by  the  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz. ; 

No.  546,261. 
No.  546,262 
No.  565.053 
No.  565,178 
No.  565,18s 
No.  565,217 
No.  565,410 
No.  594.034 
No.  594.247 
No.  594,281 


OPPER  CONDUCTOB 
TINNED. 


COPPER  CONDUCTOR. 


THE  MPNTflUK  MULT/PHJJSE  CABLE 


ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}  MONTAUK  MULTIPHASE  CABLE  CO., 


100 


(R^^v^^A^iekY. 


TELEPHONE.    403      CORTLANDT. 


NE:V</^     YORK. 
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BNl^/i'^'iijflidHEII^IH! 

''SUMMER'S"  GOING  TO  SLEEP 
FAST  SURE  ENOUGH  (EXCEPT 
PERHAPS  IN  ST.  LOUIS!)  THE 
FAN  SEASON'S  ALMOST  OVER, 
TOO,  AND  FALL  IS  UPON  US. 

WHAT  ARE  YOU  DOING  IN  THE 
MATTER  OF  SUPPLIES  FOR  FALL 
AND  WINTER  SERVICE? 

DON'T  FORGET  TO  TRY  THE 
''ELECTRICAL  EMPORIUM  "BET- 
TER KNOWN  AS  THE  "COMMER- 
CIAL ELECTRICAL  SUPPLY  CO. 
OF  ST  LOUIS." 

YOUR  ORDER,  HOWEVER 
SMALL  OR  HOWEVER  LARGE, 
WILLRECEIVETHE  PROMPTEST 
ATTENTION-CREMEMBER  OUR 
BIG  ST.  LOUIS  STOCK!)  PRICES 
MAY  SURPRISE  YOUPLEAS- 
ANTLY-COODS  WILL  COME 
QUICKLY;  AND  ABOVE  ALL,  WE 
ARE  CONFIDENT  YOU'LL  BE 
PERFECTLY  SATISFIED. 


p.  S.~Don't  forget  ihat  ■  stagnation 
prices"  will  not  last  forever  and  that  the 
jobber  who  has  bought  heavily  and  who 
carries  the  biggest  stock  is  the  one  that 
quotes  in  the  most  'irresistible  manner." 


A 
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Grain's 


PARHELION 


SEE  THAT  CUOTCH? 


ENCLOSED  ARC  LAMP. 

Economical,   Simple,   Durable, 

All  Parts  Interchangeable. 


The  Akron  Electrical  Mfg.  Co., 


A.KRON,    OHIO. 


MAKES 


Generators, 
Motors, 
EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR.  Direct-Connected, 


Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
RESPONSIBLE   SALES   AGENTS    WANTED. 


Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 


CEO.   H.   STOUT,  Cen.  Sales  Agent, 

1208  SHEFriELD  AVE.,  CHICAGO. 


All  of  the  highest  effr- 
clency,  most  modern  con> 
struction  and  most  grace- 
ful design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Annan  olBtors. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwaras  x,  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Partrick.  Carter  &  WUklns 

Procti-r-Raymona  Mfg.  Co. 

Western  Electric  Co. 

Western  Kleo.  Supnly  Co. 
Are  Lamps. 

Central  Kleetnc  Co. 

DIehlMfg  Co. 

Electric  Arc  Light  Co. 

Pi  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

InsuU.  Martin  J. 

Lea  MIg.  Co. 

btout,  G.  H. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  4  MIg.  Co. 
Are  Llsbt  Cord. 

Leschen-Macomber-Whvte 
Co. 

Samson  Cordage  Wits. 
Batteries  and  Jars. 

Eurnlev  Batt.  &  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Illinois  Electric  Co. 

Leclanche  Battery  Co.,  The 

National  Carhon  Co. 

Partrick.  Carter  A  Wilklns. 

Peru  Elec.  Mfg.  Co. 

Roche.  Wm. 

"Western  Electric  Co. 

Western  TTiect-  Supply  Co. 
Bearins  lletal. 

Le=ohen-Macomber-Whyte 
Co. 
Bella. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  ^t  Co. 

Electric  Appliance  Co. 

Huehel  A  Manger. 

Illinois  Electric  Co. 

Partrick.  Career  &  Wllklns. 

Proctor-Raymona  Mtg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

LInkBelt  Machinery  Co. 
L.  P  &  D.  Transmitter  Co. 

Main  Belting  Co. 
Munson,  Cbas.  Belting  Co. 

Peerless  Ruboer  MIg.  Co. 
Shultx  Bolting  Co. 
B»llers. 

Ames  Iron  Works. 

Armlngton  &  Sims  Co. 

Weatinghouse.  Church,  Kerr 
SCO. 
BvokB,  CSeetrleal. 

Blectriolan  Publiihlng  Oo. 
Bridges.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
Bmshee.         ,    „ 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Holmes  Fibre- Graphite  Co. 

K-  &  "^^  Company. 

Ohio  Elec.  SDecialtvMfg.  Co. 

Western  Elect.  Supply  Co. 
Bnildin^s  and  Roofing. 

Berlin  Iron  Bridge  Co. 
Burglar  Alarms. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

Kleotrlc  Appliance  Co. 

Huebel  &  Manger. 

Partrick.  Tarter  A  WllMns. 

Western  Elect.  Supply  Co. 
Cables  (See  InsalBied  Wires.) 
Cables,  Blee trie  (Seelnan- 

lateii     Wires).     Copper, 

Sheet  and  Bar. 

American  Elec.  WortB. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Eleotrto  Cable  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore.  Alfred  F. 

Na-w  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  TJndergTOtind  C  Co. 

Washburn  S  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Carbons.Folnts  A  Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Oomisercial  £1-  Supply  Co. 


Electric  Appliance  Co. 

Rational  Carbon  Co. 

fteisinger,  Hnga 

Western  Elect.  Supply  Co. 
Castings. 

Stanaa.d  Brass  Works. 
Compound. 

BoUer  Espurgator  Co. 

Dearborn  Drng&Chem.Wts 

IlUuois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co.,  K- 

Ohio  Elec  Specialty  Mfg.Co. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Construction  A  Kepairs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg  Co. 

Chicago  Edison  Co. 

Ft-  Wayne  Elec.  Corporation. 

Hodge,  Walsh  &  Lorlng. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 
Contractors  andJGleetrlc 

Ught  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Force. 

Broughton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Diehl  MIg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co- 

Walker  Companv. 

Warren  EVec  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  Elec  6  Mfg  Co. 
Conveyors. 

Link-Belt  Machinery  Co. 
Copper. 

Beslv  &  Co..  Chas.  H. 

Mansfield  Temp.  Copper  Co. 
Copper  Wires. 

American  Electrical  Works. 

Besly  &Co..  Chas  H. 

Brliey,  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

OkoniteCo.,The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  TJndergrotmdC.  Oo. 

Washburn  A  Moen  MIg.  Co. 

Western  Elect.  Supply  Co. 
Cordage. 

Samson  Cordage  Wts. 
Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cfoss-Athls,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tei.  ±  Cons.  Sun.  Co, 

Western  Elect.  Supply  Co. 
Cut'Onts  and  Switches. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  EL  &  MIg.  Oo. 
Edwards  *  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Eleo.  Co. 
HUL  W.  S.  Hlectrlc  Co. 
Illinois  Electric  Co. 
Insull,  Martin  J. 
K.  &  W.  Company. 
Leonard,  H.  Ward  Elec.  Co. 
PalsteCo.,H.  T. 
Peru  Elee.  MIg.  Co. 
Wagner  Eleo.  Mfg.  Co. 
Weitem  Electric  Co, 


Western  Elect.  Supply  Co. 
Westlnghouae  £L  Si  Mfg.Oo. 
Dynamos. 

Akron  Elec.  Mfg.Oo. 

Bullock  Elec.  Mfg.  CO. 

Central  Electric  Co. 
Chicago  Rheostat  Co. 
Commercial  El.  Supply  Co. 
Crocker- Wheeler  Elec  Co. 

Diehl  MIg.  Co. 

Ft.  Wayne  Elec.  Corjjoratlon. 
General  Electric  Co. 

Insull.  Martin  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec  Imp.  Co. 

Wagner  Elec  MIg.  Co. 

Walker  Company. 

Warner  Co.,  Wm.  F. 

WarrRn  Elec  Mfg.  Co. 

Warren-Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  £1.  Si  MIg.  Co. 
Economizers,  FneL 

Broomell,  Schmidt  i  Co. 

Fuel  Economizer  Oo. 
Eleo.  Heat's  Appliances. 

American  Eleo.  Heater  Co. 
Electric  lleters. 

American  El.  Meter  Co. 
Electric  Railways. 

General  Electric  Co. 

Walker  Company. 

Westlnghouse  EL  &  MIg.  Co. 
Electrical  and  llecliani- 

cal  Engineers. 

Bain.  Force. 

Broughton,  H.  P. 

Lemon.  L.  E. 

Sargent  &  Lundy. 
Electrical  Xnstmmenls. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

HIU,  W.  S.  Electric  Co. 

Illinois  Electric  Co.  - 

Keystone  El.  Instrument  Co. 

Leonard,  Ward.  Elec.  Co. 

Patste  Co.,  H.  T. 

Queen  &  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inst-  Co. 
Electrical  Specialties. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El  Supply  Co. 

Dann.  J.  J. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Western  Elect.  Supply  Co. 
Electro-Magnets. 

Varley  Duples-Magnet  Co. 
Electro-Plating  Uach'y. 

Besly  &Co.,  Chas.  H. 

General  Electric  Co- 

Hobart  Elec.  Mfg.  Co. 
Engines,  ^bm. 

Otto  Gas  Engine  Wti. 
Engines,  Steam. 

Ames  Iron  Works. 

Armlngton  &  Sims  Co. 

Ball  Engine  Oa 

Skinner  Engine  Co. 

Westlnghouse.  Church,  Kerr 
&  Co. 
Fan  Outfits. 

Beck,  A..  Electric  Co. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Commercial  EL  Supply  Oo. 

Diehl  Mfg.  Co. 

EmerBon  EL  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg.  Co..  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Electric  Mfg.  Co. 

WalkPr  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
FUes. 

Bamett  Co..  Q.  &  H. 
Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 
Western  Elect.  Supply  CO. 
Flexible  Shafts. 

Stow  Mfg.  Co. 


Fuses,  Enclosed. 

Insull,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co- 
Western  Elect.  Supply  Co. 
G^bets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  MIg.  Co. 
Gaa  Lighting,  Electric. 

Central  Electric  Co. 

Partrick,  Carter  &  Wllklna. 

Western  Electric  Co. 
Gears. 

Besly  A  Co..  Chas,  H. 

Link-Belt  Machinery  Co. 
General  Elee.  Supplies. 

Beck.  A.,  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El. Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hill,  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Partrick,  Carter  A  Wllklns. 

Peru  Elec.  Mfg.  Oo. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Eleetrioal 

Glassware. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Western  Elect.  Supply  Co. 
GoT'nors,  Water  Wlieel. 

LombardWater  Wheel  Gt.Co. 
Graphite  Specialties. 

Besly  &  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jog. 

Holmes  Fibre-Graphite  Co. 
Insnlators   and  Insulat- 
ing Materials. 

Atlantic  Alcatraz  Asph.  Co. 

Brixey.  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co- 
Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  MIg.  Co. 

Empire  China  Worts. 

HIU,  W.  S.  Electric  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The. 

Palate  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

PhiUlpg  Insulated  Wire  Oo- 

Simplex  Electrical  Co- 
Standard  Paint  Co. 

Standard  Underground  C.  Oo. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      W^ires     and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commsrclal  El.  Supply  Co. 

Eastern  Electric  Cable  Oa 

Electric  Appliance  Oo. 

General  Electric  Co. 

Leschen-Maoomber-Whyte 
Co. 

Montauk  Multlph.  Cable  Co. 

Moore.  Alfred  T. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co. ,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Washburn  &  Moen  Mia.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Eleo.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
Lamps,  IncaDdeseent, 

Beacon  Lamp  Co. 

Buckeye  Electrlo  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 
Edison.  Thomas  A..  Jr. 
Electric  Appliance  Co. 

General  Electric  Co.. 
miBois  Electric  Co. 
Insull.  Martin  J. 

K.  ^:  W.  Oompany. 


Sawyer-Man  Elec  Oo. 

United  Eleo.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WetUnghouse  EL  &  Mig.  Co. 
Leather. 

American  Pegamoid  Co. 
Idgiitning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Ca 

General  Electric  Co. 

Westlnghouse  EL  &  MIg.  Co. 
Magnet  Wire. 

(See  Instilated  Wires.) 
Mechanical  Macliinery. 

Besly  <t  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 

Stilwell-Bierce  Smlth-Valle. 

Westlnghouse,  Church,  Kerr 
&Co. 
Mica. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Mica  Insulator  Co. 

Munsell  i  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Link-Belt  Machinery  Co. 

Westlnghouse  El.  &  MIg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck,  A.,  Electric  Co. 

Bullock  Elec.  Mfg.Co. 

Chicago  Eheo=tat  Co. 

Commercial  EL  Supply  Co. 

Diehl  MIg.  Oa 

Ft.  Wayne  Elec  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Oo. 

Illinois  Electric  Co. 

InsuU,  Martin  -T 

Sargent  &  Lundy. 

Stanley  Elec  Mfg.  Co. 

United  Elec.  Imp.  Oo. 

Wagner  Elec.  Mfg.  Co, 

Walker  Company. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S':pply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Packing. 

Besly  &  Co.  Chas.  H. 

Garlock  Packing  Co. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

American  Pegamoid  Co. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Eltctrlc  Co. 

Commercial  El.  Supply  Co. 

Mass-  Chemical  Oo. 

Standard  Paint  Co. 
Phosphor  Bronze. 

Blily  6Go..  Chas.  H. 

Phosphor  Bronze  Sm-Co.Ltd. 

Standard  Brass  Works 
Platinum. 

Baker  <b  Co. 
Poles. 

Berthold  &  Jennings. 

Csntral  Mfg  Co, 

Electric  Ry.  Equipment  Co. 

Lin  dsley  Bros. 

Torrey  Cedar  Co. 
Porcelain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Heflners. 

Swart*  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  &.  Ltg.  Co, 
Be-  Winding— Repairs. 

Beck,  A..  Electric  Co. 

Chicago  Armature  Co.     

Chicago  Edison  Co.  HJ 

Hodge,  Walsh  &  Lorlng. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Insull,  Martin  J. 

Leonard.  Ward.  Electrlo  Co. 

Ohio  Eleo.Speolalty  Mfg.  Co. 

Wwrtlnghouse  EL  A  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Co. 
Second-Hand  Machin'y. 

Hodcre.  Walsh  i  Lorlng. 
Shadei^i. 

Amer.  Reflector  A  Ltg.  Co. 

Speabine  Tubes. 

Central  Electric  Co. 
Edwards  &  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
PartrloK.  Carter  &  WUklna. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 


Speed  Indicators. 

Besly  &  Co.,  Chas,  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Oo, 

Electric  Storage  Battery  Oo. 

Lockie  &  VlalL 
Street  Cars. 

Stepbensou  Co,,  John, 
Tapes.  Insulating. 

American  Electrical  Works. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

minois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  &  Moen  Mfg.  Co. 

WesternEleciric  Co. 

Western  Elect.  Supply  Co. 
Telepbones,     Telephone 

Material  and  Switch- 
boards. 

Allen-Hussy  Co. 

American  EL  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Ericsson  Telephone  Co. 

Farr  Tel.  &  Cons.  Sup.  Co. 

Fisk.  H.  M.,  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Insull,  Martin  J. 

Keystone  TeL  Co. 

Kokomo  Tel.  &  EL  MIg.  Co. 

Mason  Tel.  Pay  Station  Co. 

Northwest  Engineering  Co 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  &  El.  Co. 

Star  Dynamo  Works. 

Sterling  Electric  Co- 

Stone  City  Tel.  Mfg.  &  Cons. 
Co. 

Stromberg-Carlson  TI.M.C0. 

Viaduct  Mfg.  Co. 

Victor  Telephone  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  TeL  Cons.  Oo. 

Wilhelm  Tel.  Mfg.  Co. 

WiUlams  Electric  Co. 
Tools. 

Klein  ^t  Son,  Mathias. 
Transformers. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo, 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Ca 
TurbineA- Water  WheeU. 

Dayton  Globe  Iron  Works  Co 

Leffel  £1  Co.,  Jas. 

Pelton  Wat»r  Wheel  Co. 

StUwell-BierM  Smith- vaUe 
Vnlcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire.  Bare. 

Besly  &  Co..  Chas.  H. 

Brlxey.  W.  R. 

Central  Electric  Co. 

Commercial  EL  Supply  Oo. 

Electric  Appliance  CO: 

Illinois  Electric  Co. 

Leschen-Jlacomber-Wnyte 
Co. 

OkoniteCo.,  Tht. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co..  J.  A. 

Standard  Underground  0-  Oo 

Washburn  ft  Moen  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
AVoodwork,  Electrical. 

Cabinet  Mfg.  Co. 
XRay  Outfits. 

Central  Electric  Co. 

Ooeunerolal  BL  Supply  00- 

Queen  ft  Oo> 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


FOB 
DIRECT 
CURRENT 


FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS,    i  --^CC^V?;, 


"  F'OR 
li-MISTEH  HAT  ING 


J- ^^-^^ — p-.,^      ^ \*-r-A"Lrl.  tH rj  A  I  IN 


UNEqUAL>&a  IN  QUAUp 
AND    EFFICIEbKrT 


mw^. 


.UTEL^  STEADY 
ILL  I  ANT.  LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Notice 


.—The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


COLUMBIA  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


JM:A.nfUFA.CTXJ:RE>r>    JB'S' 


,  »rixrn8r^icis=*cr^  K  B  oiv  c  o . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  -K"  Illuminated  Dial. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
■whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 
Slinth  Street  and  Noiitgomery  Avenue,  Fhlladelpbia. 

New  York,  15  Cortlandt  Street. 

Chieaso,  '^31  a»outli  I'anal  Street. 


flanufacturers  and 
Dealers. 

ELECTRICAL  SUPPLIES 
AND  APPARATUS. 


Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  Motors, 
Arc  and  Incandescent  Lamps, 
Switches,  Sockets,  Cut  Outs, 
Fan  Motors,  Telegraph,  Testing  and 
Heasuring  Instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  required  in 
An  Electrical  Installation. 


WESTERN  ELECTRIC  COMPANY, 

nanufacturers  of  Cables,  Wires,  Telegraph  Instruments,  Electric 
Light  Apparatus  and  Supplies, 


CHICAGO. 


LONDON, 
79  Coleman  5treet. 


ANTWERP. 

3S  Rue  Boudewyns. 


NEW  YORK. 

PARIS, 
45  Avenue        Breteull. 
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OARLOCK'S 
HIGH-GRADE 
PACKINGS. 

They  are  the  IDEAL  packings  lor 

STEAM,  WATER,  GAS,  AMMONIA,  ETC. 

The  standard  for  i8  years,  acd  hold  the  record 
for  quality,  durability  and  economy.  Send  for 
sanii>!es  and  new  catalotiiie. 


Garlock's  Gaskets  and  Rings.  ?;!£'."  o'" 

standard  grades  Hre  the  Garlock  Gasket,  the 
Economical  Gasket,  the  a  chilles  Gasket.  Engi- 
neers ;md  dealers  will  lind  it  to  their  Interest  to 
correspond  with  us  as  to  prices,  Jor  we  guaran- 
tee to  save  you  money. 


CUT  GASKETS 


For  Man-Holes  and 
Hand-HoUs. 


The  ^warlock  Packiyg-  Co., 

New  York,  Boston.  ClHcago  Philadelpliia. 
Pittsburg,  Cleveland,  St.  Louis,  Denver. 
Main  offices  and  fac'ories:  Palmyra,  N.Y.;  Rome.Ga. 


ANNUNCIATORS  AND  BELLS! 

CATAIrOeCBS  AJIB  PRICES  ON  APPI.lCATIOa!. 

PARTRICK,  CARTER  &  WILKINS,  '^ 


The  AiviERiCAN  Electric  Meter  Co. 

9th  St.  and  Montgomery  Ave.,  Philadelphia,  Pa,, 


Is  now  prepared  to  take  orders  for 
immediate  delivery  of  all  sizes  oi 
3-Wire  Constant  Potential  Register- 
ing Meters. 

This  meter   is  calibrated  ready   foi 

instant  use. 
This  metpT-  requires  no  knowledg*  ol 

electric  ty  to  e.  ect. 
Tills  meter  sliows  the  load  passinp 

every  instaut. 
This  meter  is  hermetically  sealed . 
This  meter  measures  correctly  with 

uneven  loads. 
This  meter  is  magnetically  shielded 

and  has  no  permanent  ma^ue  ism. 
This  meter  can  be  calibrated  with  a 

watch  In  six  minutes. 
This  meter  requires  no  lubrication. 
This  metpr  is  direct  reading,  having 

no  multiplier  or  dials. 
This  meter  will  operate   for  years 

without  opening. 
This  meter  has  no  springs,  jewels, 

frictlonal  errors  or  lag. 
This  meter   once    right  Is    always 

rleht. 


When  you 
are  Tired 

Of  using  "Dynamo"  Belting  made  from 
"Slioulder  Stock,"  write  us  for  prices 
and  information  on  "Leviathan"  and 
"Oak  Leaf"  Belting,  and  our  method 
of  "Belting  up"  Electric  Light  and 
Power  Plants. 

High  grade  Belting  only.  Best  Re- 
sults.    Least  Cost. 

Write  fully,  conditions  under  which 
Belting  runs,  power  required,  etc. 


MAII^  BELiTIKGCO. 


65  and  S7  Market  St.,  CHICAGO,  ILL. 

1221-1235  Carpenter  St..  Philadelpliia. 
120  rearl  St.,  Boston. 


-NOVEiiTY  isr  pobce:i.aisi- 


NEIKT  PERU  FUSE  PI.UG-. 

TRY  IT-YOrXIi  BUY  IT. 

I«e-vv    Cateiloauo    Ox-xt.       Serxca    tor    It. 

PERU  ELECTRIC   MFG.  CO..  PFRII   INn 


What  Are  You  Paying  for  Lights  or  Power? 

If  more  than  one  cent  per  h.   p.   hour,  or  { 
one  cent,  you  had  better  put  in  an 

OTTO  GAS  ENGINE 


If  more  than  one  cent  per  h.   p.   hour,  or  getting  less  than  lo  i6-c.-p.  lights  for 
one  cent,  you  had  better  put  in  an 


Hundreds  of  plants  in  successful 
operation  to  refer  to. 

The  Otto  Gas  Engine  Works,  Phila. 

New  York.    Boston.    Chicago.    Omaha. 


ELECTRICITY  AND  MAGNETISM. 

325  PA6r£S.  PRICE  $2.00.  347  ILIillSTRATIO^'S.  A  series  of  Thirty-four  Practical  iiessons  covering  the  Science  of  £iectricity  from  Its  Fundamental 
Principles  to  Its  Every-day  Applications.  By  Prof.  I>.  C.  Jackson,  UniTcrsity  of  AVisconsin;  Prof.H.  S.  Carhart,UniTerslty  of  Michigan  ;  Prof.B.  P.  Thomas, 
University  of  Ohio;  Prof.  Wm.  A-  Anthony,  of  New^  York  ;  Prof.  Brown  Ayres,Tulane  University;  Prof.  A.  C.Perrine,  Iceland  Stanford  University,  Cal. ;  Prof. 
Geo.  I>.  i^hephardsoD,  University  of  Slinnesota,  and  others.    A  Coraprehensive  Treatise  in  Simple  Language,  Free  from  Algebraic  Equations  and  Easily  Understood. 


COIMTEIMTS: 

CHAPTER  I:  The  Nature  and  Properties  of  Electricity; 
Origin  of  Electricity;  Two  Kinds;  Laws  of  Attraction  and 
Repulsion;  Positive  and  Negative  Charge:  Terms,  Con- 
ductors, Insulators,  Electric  Conductivity;  Conveying  Elec- 
tricity; The  Electroscope;  Force  Exerted  Between  Charged 
Bodies;  Unit  of  Measurement  of  quantity  of  Electricity; 
Electrometer.— CHAPTER  II;  Machines  for  Generating 
Electricity  by  Friction  and  by  Electric  Induction;  Maliing 
Machine  to  Continuously  Generate  Electricity  by  Friction; 
The  Electrophorus;  Induction  Generator;  Units  of  FAec- 
tric  Current  and  Pressure;  Electricity  Conveyed  by  Unit 
Current  Each  Second;  Negatively  aud  Positively  Charged 
Conductors;  Relation  of  Lightning  and  Sparks  of  Electrical 
Machine.— CHAPTER  III:  Electric  Batteries  or  Appliances 
for  Generating  Electricity  by  Chemical  Action;  Action  of 
Batteries;  Electric  Pressure;  VoltaicElectrlcity;  Directionof 
Current  Flow;  Production  of  Continuous  Current;  Battery 
Cells  In  Series;  Production  of  Pressure  by  Cells;  Polariza- 
tion and  Its  Avoidance;  Leclancbe  Cell;  Open  Circuit  Cells. 
—CHAPTER  IV:  Electric  Batteries  or  Appliauces  for  Gen- 
erating Electricity  by  Chemical  Action  (Concluded);  Closed 
Circuit  Cells;  Local  Action;  Law  of  Electro-chemical  Ac- 
tion; Electro-chemical  Equivalent;  Primary  Batteries  Com- 
pared with  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  Difference  Between  a  Primary  and  Storage  Bat- 
terv;  How  Storage  Batteries  are  Made;  Parallel  Connection 
of  Plates  in  Storage  Batteries.— CHAPTER  V:  The  Nature 
and  Properties  of  Magnetism.  Magnetic  Fields;  Permanent 
Magnetism;  Magnetic  Attraction  and  Repulsion;  Poles  of 
Magnet;  Magnitude  of  Force  Between  Two  Magnets;  Aging 
Magnets;  Earth's  Action  on  Magnetic  Needle;  Magnetic 
Field;  Action  of  Lines  of  Force.— CHAPTER  VI:  The  Mag- 
netic Effects  of  Electric  Currents  and  Magnetic  Circuits; 
Effect  of  Electric  Current  on  Magnetic  Needle;  Relation 
Between  Direction  of  Lines  of  Force  and  Direction  of 
Current  Flow;  Determination  of  Current  Direction  by 
Compass;  Ampere  Turns;  Solenoids;  Ampere's  Theory; 
Solenoids  w'th  Steel  or  Iron  Coves;  Residual  Magnetism; 
Electro-Magnets;  Magnetic  Permeability;  Magnetic  Re- 
luctance; Macneto  ilotive  Force  or  Mncnetic  Pressure. — 
CHAPTER  VII:  Ohm's  Law  of  the  Flow  of  Electricity; 
Pressure;  Resistance;  Current;  Volt;  Ohm;  Ampere;  Mer- 
cury >Resistance;  Conductivity  of  Copper  Compared  with 
Other  Metals;  Resistance  of  Circuits  Made  Up  of  the  Same 
Parts  in  Parallel;  Joint  Resistances;  Fall  of  Voltage  Over 
Resistance;  Effect  of  Temperature  on  Resistance;  Copper 
Temperature  CoefSeient.— CHAPTER  VIII:  Heating  Ef- 
fects of  Electric  Currents;  Miscellaneous  Effects  of  Elec- 
tric Currents;  Foot-pound;  Joule;  Horse-power;  Watt;  Kilo- 
watt: Watts  per  Horse-power;  Heating  Effects  on  Bear- 
ings of  Machinery :  Effect  of  Electricity  on  Nen"es  of  Ani- 
mals; Muscular  Effect  of  Strong  Currents.- CHAPTER  IX: 
Galvanometers  and  Voltameters;  Differences  in  Construction 
for  Large  and  Small  Currents;  Presence  and  Direction  of 
Currents  Shown  by  Galvanometer;  Strength  of  Current  In- 
dicated; Tangent  Galvauometer;  Reflecting  Galvanometer; 
Needle  Suspension:  d'Arsonval  Galvanometer;  Terms 
"Dead-Beat,"  "Calibrate;"  Voltameter;  Elect rolvte.  Elec- 
trolysis: Electrode;  Forms  of  Voltameters.— CHAPTER  X: 
Measurement  of  Electrical  Resistance;  Resistance  Meas- 
ured by  Substitution;  Resistance  Boxes;  Use  of  German 
Silver;  Coils;  Wheatstone  Bridge:  Measuring  Resistances 
with  Bridge:  Measuring  Very  High  Resistances;  Practical 
Examples.— CHAPTER  XI:  Every-day  Measurements  of 
Electric  Currents  and  Pressure;  Three  Effects  by  Which 
Currents    are    Directly    Measured;    Amperemeters;     Milli- 

PRICE  $2.00 


ampere;  Microampere;  Three  Classes  of  Magnetic  Ampere- 
meters; Weston  Amperemeter;  Electro  Dynamometers; 
Hot  Wire  Instruments;  Scales  of  Amperemeters;  Alter- 
nating Current  Measuring  Instruments;  Measuring  Very 
Large  Currents;  Measuring  Electric  Pressures;  Voltmeters; 
Cardew  Voltmeter;  Electrometers;  Electrostatic  Volt- 
meters; Staudard  Cells;  Measuring  Currents  by  Voltmeter 
and  a  Standard  Resistance.— CHAPTER  XII:  Every- 
day Measurements  of  Electric  Power,  Condensers  and 
The  Measurement  of  their  Capacity;  Wattmeters;  Electro- 
dynamometer  Used  as  Wattmeter;  Recording  Wattmeters; 
Coulomb  Meters;  Watt  Hour;  Ampere  Hour;  Capacity; 
Farad;  Microfarad;  Condenser;  Capacity  of  Condenser; 
Charging  Condenser;  Speciflc  Inductive  Capacity;  Selec- 
tion of  Insulation  for  Telephone  Cables;  Capacity  of 
Underground  Wires;  Comparing  Capacities  by^Ballistie 
Galvanometer;  Practical  Capacity  Measurements;  Leyden 
Jar.— CHAPTER  XIII:  Electrolytic  Deposition  of  Metals: 
Electroplating;  Metals  Commonly  used  in  Plating;  Salt 
of  a  Metal;  Nitrate  of  Silver;  Cyanide  of  Silver  and  of  Po- 
tassium; Solution  for  Silver  plating;  Vats;  Quality  of  Elec- 
trolytic Deposit;  Effect  of  Too  Great  or  Small  Currents; 
Cleaning  Articles  to  be  Plated;  Gilding  Inside  of  Silver 
Articles;  Base  Metals  on  Which  Nickel  is  Usually  Plated; 
Solution  for  Nickel  Plating;  Electrotyping;  Electrotype 
Molds;  Electrotype  Finishing;  Elqctrolvtic  'Reflulng  of 
Copper;  Solution  Used.— CHAPTER  XIV:  The  Electric 
Telegraph;  Elements  of  Electric  Telegraph;  Telegraph 
Circuits;  Telegraphic  Signals;  Sending  and  Receiving: 
Telegraph  Lines;  Sounder;  Relays;  Local  Circuits;  Multi- 
ple Telegraphy;  Duplex  Telegraphy;  Diplex  Telegraphy; 
Quadruplex   Telegraphy.— CHAPTER   XV:     Multiple   Tele- 

fraphy;  Differeutial  Relay;  Polarized  Relay;  Pole  Changer; 
'rinciples  of  Operation  of  Diplex,  Quadruplex,  Bridge 
Duplex;  Artificial  Line;  Autographic  Telegraphy. — CHAP- 
TER XVI:  Tbe  Telephone:  Bell  Telephone:  Microphone; 
Blake  Transmitter;  Exchanges; Switchboard;  Long-Distance 
Transmitter.— CHAPTER  XVII:  The  Construction  of 
Telegraph  and  Telephone  Lines  and  Instruments;  Poles: 
Cross-Arms;  Pins;  Joints:  Insulators;  Insulation;  Ground 
Plates;  Underground  Cables:  Conduits:  Fuses;  Multiple 
Switchboards.-CHAPTER  XVIII;  Testing  Lines  for  In- 
sulation and  Conductivity  and  the  Location  of  Leaks  and 
Breaks;  Line  Troubles;  Grounds:  Crosses;  Locating 
Trouble:  Earth  Currents:  Line  Conductivity  and  Insula- 
tion; Testing.— CHAPTER  XIX:  Principles  of  Continu- 
ous Current  Dynamos  and  Motors;  Electric  Conductor 
in  Magnetic  Field;  Field  Strength;  Induced  Electric  Pres- 
sure; Direction  of  Current  Moving  Conductors;  Alternat- 
ing Current;  Dynamos;  Magnetos;  Commu tator.-CH AF- 
TER XX:  Principles  of  Continuous  Current  Dynamos 
and  Motors;  their  Construction,  Care  and  Attendance; 
Gramme  Armature;  Siemens  Armature;  Armature  Cur- 
rent; Laminating  Cores;  Foucault  or  Eddy  Currents;  Hys- 
teresis; Fundamental  Principles  of  Dynamos  and  Motors; 
Points  of  Good  Dynamo;  Counter  Electric  Pressure;  Types 
of  Field  Windings;  Series.  Shunt  and  Compound  Wound 
Machines;  Multipolar  Machines;  Regulation,  Care  and 
Maintenauce.— CHAPTER  XXI:  Arc  Lighting  and  Arc 
Light  Machinery;  The  Arc;  Arc  Lamps;  Principles  of 
Operation;  Connections;  Arc  Dynamos;  Current  and  Pres- 
sure Required;  Making  of  Arc  Carbons:  Regulators;  Arc 
Light  Switchboards.-CHAPTER  XXII:  Incandescent 
Lighting  and  Power  Transmission.  Two,  Three  and  Five 
Wire  Systems  of  Distribution  for  Electric  Lights  and 
Motors;  Incandescent  Lamp:  Filaments;  Vaccuum;  Ma- 
terial for  and  Making  of  Filaments:  Advantages  of  In- 
candescent   Lamps;   ^TncandesK^ent    and    Motor    Circuits; 


Constant  Pressure;  Loss  of  Voltage;  Circular  Mils;  Prac- 
tical Examples;  Weight  of  Copper  Required  for  Trans- 
mission of  Power  at  Different  Pressures;  Three- AVire 
System;  Motor  Starting  Resistances.— CHAPTER  XXIII: 
Construction  of  Electric  Light  and  Power  Circuits,  and 
Their  Testing;  Overhead  Electric  Light  Wires;  Weather- 
proof Wire;  Arc  Circuit  Wires;  "Dravv'ing  lu"  and 
"Built  lu"  Underg:rouud  System;  Uuderground  Electric 
Light  Cables;  Edison  Tubing;  Feeders;  Mains;  Inside 
Wiring;  Cleat  Work;  Moulding  Work;  Concealed  Work; 
Dangers  from  Fires;  Distribution  System;. — CHAPTER 
XXIV:  Testing  Electric  Light  Circuits  and  the  Dis- 
tribution and  Measurement  of  Light;  Faults;  Soldered 
Joints;  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Grounds 
on  Arc  Circuits;  Ground  Detector;  General  Testing; 
Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Opal  Globes.— CHAPTER  XXV:*  Elec- 
tro-Magnetic Induction;  Effect  of  Cutting  Lines  of  Force 
by  an  Electric  Conductor;  Induced  Currents;  Induction 
Coils;  Cores  of  Induction  Coils;  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and 
Repulsion  of  Parallel  Wires  Carrying  Currents. — CHAP- 
TER XXVI:  Alternating  Currents;  Alternator;  Electro- 
lytic Effect  of  Pulsating  Current;  Heating  Effect  of  Al- 
ternating Current;  Effective  Value;  Alternating  Current; 
Measurements;  Frequency;  Period;  Apparent  Resistance. 
—CHAPTER  XXVII:  Alternating  Currents  and  Alter- 
nating Current  Machinery  (Concluded);  Power  Used  in  Al- 
ternating Circuits;  Alternating  Currents  for  Lighting;  Mak- 
ing Transformers;  Testing  Transformers;  Building  Alterna- 
tors; Number  of  Alternations;  The  Exciter;  Running  Al- 
ternators in  Parallel;  Synchronous  Motors;  Two-Phase 
and  Three-Phase  Systems;  Induction  Jlotors;  Squirrel- 
Cage  Armature;  Mesh  Connection;  Star  Connection;. — 
CHAPTER  XXVIII:  Miscellaneous  Applications  of 
Electric  Motors;  Uses  of  Electric  Motors;  Motors  in  Ma- 
chine Shops;  Waste  of  Power  in  Factories;  Advantages 
of  Removing  Shafts  and  Belts;  Estimating  Electrical 
Power  Required;  Electric  Elevators;  Electric  Launches.— 
CHAPTER  XXIX:  Electric  Railways;  Richmond  Elec- 
tric Railroad;  Trolley  Wire;  Trolley;  Track;  Use  of  Two 
Motors;  Rail  Bonds;  Heavv  Electric  Locomotives. — CHAP- 
TER XXX:  Methods  of  Handling  and  Controlling  Rail- 
way Motors  and  Generators;  Output  Records;  Record- 
ing Voltmeters;  Load  of  Electric  Railway  Plant;  Appli- 
cation of  Storage  Batteries  to  Smooth  Road  Curve;  Meth- 
ods of  Controlling  Street  Car  Motors;  Station  Instru- 
ments; Equalizer.— CHAPTER  XXXI:  Model  Electric 
Plant;  First  Central  Station;  Changes  in  General  Me- 
chanical Construction  of  Dynamos;  Instruments;  Multi- 
ple Arcing  Galvanometers;  Use  of  Double  aud  Single 
Pole  Switches;  Operating  Dynamos  !n  Parallel:  Feeder 
Connections  in  Continuous  and  .Alternating  Stations; 
Throwing  Dvnamo  into  Circuit;  Cutting  Dynamo  Out. — 
CHAPTER  XXXII:  Underwriter's  Rules,  Etc.;  Neces 
sity  of  Rules;  Special  Points  in  Wiring;  Insulation  ot 
Sockets,  Fuses,  Fixtures;  Annunciator  Wire;  Office  Wire; 
Leaky  Wires.— CHAPTER  XXXIII:  Electric  AVelding. 
Forging,  Etc.;  Electricity  Applied  to  the  Kitchen;  Elec- 
trical Methods  Applied  to  Metal  Working;  Thomson 
Apparatus  for  Heating  Metals:  Welding  by  Thomson 
Method;  Bernardos  Process  of  Working  Metals;  Bringing 
Piece  of  Metal  to  High  Temperature  by  Dipping  in  Pail 
of  Water;  Electric  Current  for  Warming  and  Cooking; 
Electric  Heating  and  Stoves  Compared.— CHAPTER 
XXXIV:  Electro-Therapeutics;  Galvanic  Curren*:  Fara- 
dic  Current;  Static  Electricity;  Electric  Osmosis;  Electro- 
Medical   Electric  Lights. 


Cautery 
Sent  postage  prepaid  to  an*  address  in  the  world  on  receipt  of  price.    The  Ideal  Work  for  Electricians.  Central  Station  Men.  Engiiiep'-<=.  rtyn^-no  Tenders.  Linemen.  Students,  Etc. 
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I  WALKER   COMPANY,  I 


: 
: 


I 

! 


ELECTRIC    MACHINERY. 


Alternating  Current  Generators  \ 


F-OR    Al-L.    l=>iJRPOJ 


CONSTRUCTION  OF  ARMATURE. 


FIELD  MAQNET  SPIDERS. 


Single,  Two,  or  Three  Phase— 40  or  60  Cycles,  Stationary 

Armature,  Revolving  Field. 

CLEVELAND,  OHIO.  NEW  HAVEN,  CONN. 


! 


"Vltn"  Medium  Grade  Automatic. 


BBA9ICH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  716  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


Boilers  of  All  Kinds. 


AMES  IRON  WORKS, 


Ames  High  Grade  Automatic. 

SAI.es  A6ENTS. 
KALTENBAOH  &  GKIESS.  Cleveland,  O. 
HAUBTMAN  &  LOEB.  New  Orleans,  La. 
F.  F.  COLLINS  MFG.  CO.,  San  Antonio,  Tex. 
HAETWELL  IRON  WORKS,  Houston.  Tex. 
HENDKIE  &  BOLTHOFF  MFG.  CO.,  Denver,  Colo. 
H.  W.  GKABER,  Dallas,  Tex. 
GEO.  M.  DILLEY  &  SON,  Palestine.  Terc. 
KELLETT-CHATHAM  MACHINERY  CO.,  Waoo,  Tex. 


The  skinner  AUTOMATIC 


Seif=Adjusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 
tention, f^^ 

One=Half  Per  Cent.  Regulation. 

GOVERNOR  with  frictionless   bearings.     Re-  l 

quires  no  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  ■  ERIE,  PA. 
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Get  on  the  List 

For  a  copy  of  our  New  Telephone  Catalogue 
now  in  course  of  preparation.  It  will  be  ready 
for  distribution  very  shortly  and  if  you  send 
us  your  application  now  you  will  receive  one 
of  the  first  copies  from  the  press.  It  will  be 
a  valuable  book. 


ELECTRIC  APPLIANCE  COMPANY, 


ELECTRICAL 
SUPPLIES. 


242  Madison  St.,  Chicago. 


Send  for  Samples  and  Prices  of 

SAMSON  SPOT  CORD 

For  Arc  Light  and  Trolley  Cord. 


WATERPROOFED. 
\A/^OIRKS.  BOSTON,  MASS. 


Automatic  Time  Switches 

o FOK  COMTROI-I/IIBe o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
TVRITE  FOR  BTIIiliETIKS  AND  PRICE. 

Preserve  Your  Copies 

' — 2™  Western  Electrician. 

BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bailding,,        »       »       .       .        CrHIC.4G«. 


MOIMEST  JOHN 

FOE 

Water#HydrauliGs. 

HYDRAULIC  RAINBOW  CORE  PACKING.         "'    '  "^    "ORLD    LIKE   IL 

.     .     .     MANUFACTURED  EXCLUSIVELY  BY    .     .     . 

Peerless  Rubber  Mfg.   Company, 

16  Warren  Street,  NEW  YORK. 

16-24  Woodward  Ave..  Detroit,  IWicli.  .  202-210  So.  Water  St.,  Cliicago,  III. 


Pullet  or  Jpflction  Boies. 

WARD  LEONARD  ELECTRIC  GO. 

BRONXVILLE,    N.  Y. 


H.  P.  BBOUGHTON,  E.  E. 

Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,    security  Bldg.,  St.  Louis. 
IRON   ARMORED  CONDUIT  WORK  A  SPECIALTY. 


Best  Bell 

style  F. 

KNOWN    BY  ITS 
GOOD  POINTS. 


HUEBEL&  MANGER, 


286   GRtHAM  ST. 
BROOKLYN,  N.  y. 


BUY  YOUR  BOOKS 

FKOM  THE 

Electrician  Pub.  Co..  5 1 0  Marquette  Bldg.,  Chicago. 


MARTIN  J.  INSULL, 

Manufacturers'  Agent, 

I0I2-I0I3  Monadnock  Block,  CHICAGO,  ILL. 

FT.  WAYNE 

Incandescent 
Lamps. 

High  Efficiency,  Long  Life,  Sustained 

Candle  Power. 

Dynamos,  Motors.   Arc   Lamps,   Switches,  Motor 

Controllers.  Enclosed  Fuses  and  Other  Electrical 

Appliances. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  Honadnock  Bldg.,  -    Ctilcago* 


AURORA,  Ilili., 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  lighting  and  power 
plants.  Motor  work  and  electrical  equipment 
'"or  shops  and  factories  a  specialty. 


WOVEN  WIRE  BRUSHES.  ^^^^  ^'^^  ^"'^  ^m^'^ 

Alloy,  Brass  or  Bronze. 


Any  degree  of  flexibility. 
Graphite  Lubrication 
If  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  Co.,  Troy,  0.,  U.S.  A, 


Send  your  rush  orders  for  FAN  MOTORS  to  the  ST.  LOUIS  ELEC, 
SUPPLY    CO.,    911   MARKET    STREET,    ST.    LOUIS,    MO.  WWil'MBIi'l"™ 

We  have  em-EMERSON  ALTERNATING  and  WESTERN  ELECTRIC 
DIRECT  CURRENT.  1 


L 


O  P  A  D  K  I  M  O  reduces  thie  working  capacity  of  a  motor  or  dy- 
^  '  **  r%  IX  1 1»  \^  namo,  wears  out  the  commutator,  wastes  power 
and  may  cause  a  fire.    All  this  may  be  avoided  if  you  use 

The  only  article  that  will  PREVENT 
SPARKINQ.  Will  keep  the  Commu- 
tator In  good  condition  and  PREVENT 
CUTTING. 


50  Cents  per  Stick. 
$5.00  per  Dozen. 
SEND  FOR  FREE  SAMPLE  STICK. 

For  aare  by  all  Supply  Houses,  or 


Absolutely  Will   Not  Gum  the   Brushes. 

it  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


K.  MCLENNAN  &  CO.,  Sole  Manufacturers,   909,    100  WaShJDgtOn  St.,  CHICAGO. 


Fort  Wayne  Electric  Corporation, 


FORT  WAYNE,  IND. 


A.r^, 


Apparatus  for 

■■±.  Curren-t  and  iEkl-ter 
and^scs^ri'b  L_ish-fcing  ei 
■y^f^r  ^'ransmissi^n. 


na-t' 
nd 


INDIA  &  AMBER 


EMPIRE  A    W  I  C 

IM^ULATCO       Mk'      COIVIPOUWD 

Cloths  and  Pdpers.        ''■'I'*   -        ijnie«juai.eo. 


mm£wz>i.. 


i  EugeneMiinselLsCo,"  Wica  InsulatorCcP^^'iNsiiLATDR 

IN  AHV  SHAPE  OR  PATTERN.  ZISWiiterSt.New  Yolk  8(  Chicago.  il7L<ikeSt.  '"  *  >  -«^.' 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficienay 
at  Full  and  Partial   Gate. 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  tins  CELEBRATEn  WATEB 
tVHE£Ij  as  particularly  adapted  to  their  use.  on  account  o(  its  remarkablr  i»leady  tnoilon, 
bigh  .speed  and  great  efflcieucy  and  larce  capacity  for  its  diameter,  b(;iti^'  doable 

the  power  of  most  wheels  ol  the  same  diameter.     It  is  used  by  a  number  of  the  leading  electric  coit- 

ganies  with  great  satisfaction.    In  the  economical  use  ol  water  it  is  without  an  equal,  prodrcihg  tji* 
ighest  per  cent  of  useful  effect  guaranteed* 

SEND   FOR   CATALOGUE   AND   PARTICULARS. 

The  acconipanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  snaft  t* 
develop  36  H.  P.  under  38  feet  head.  Arrangedwith  12-inch  Worrell  Frictiou  Coupling  atooeead-to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  •h*ft0 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIO. 


Central  Manufacturing  Co., 


Challaaooga,  Teon. 


Yellow  Pine  Cress 
Arm  ,  Locust  Pins 
Oak  Pin.-.  Electrical  mouiaings.  Oak  Brackets. 

l^ar^e  HtookM  on  liaiicl .  Delivered  prices  quoted, 
F.  o.  B.  eaiy,  your  city,  in  any  q-.;antjty.  {^— Write  tia. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOK  CIECULAK  AND  PEICE3. 

THE  LECLANCH^  BATTERY  CO., 

ni  to  117  East  131st  St..  \.  Y, 
PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sys'^em  running  betwfen  Chicago, 
Milwaukee,  St.  Paul,  MiDneapoIis,  Ashlan'l  and 
Duluth,  kDown  as  the'WIseonsin  Central  TJnes. 
Before  making  a  journey  to  a*  y  of  these  nortli- 
west»*m  points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  AVisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $1.00.    .    .    . 

Electrician  Publisliing  Company, 

Suite  510  Harqnette  Bids.,  Chicago. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE.  MICH., 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CRO$$ARM$ 

BERTHOLD  &,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  he  found  to  he 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  Is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  ahuost  a  knowledge 
of  the  suhiects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
tj'pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imponance  are  at  once  available. 

It  is  an  up-todale  work,  which  has  cost  a  large  outlay 
of  capital  and  time.  and.  in  short,  it  is  doubtt'ul  if  any 
more  attractive  hook  lias  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Kature  and  Source  of  Elec- 
tricity and  Magnetism. 

TheDjTiamo;  Conductors  and  Non-Conductors;  S>in- 
bols,  abbreviations  and  definitions  relating  to  electric- 
itj-;  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  "Wiring;  The  rules  and  require- 
ments of  the 'National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph ;  The  Electric  Elevator ; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
plest and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.  The  names  of  the  various  parts  of  the  ma- 
chine 11     a     t,i\tu  with  pictorial  illustrations  of  the  same.  _  . 

Inth    (  itethi  lu  no  Ifsb  than  "   full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  m  ide  In  different  parts  of  the  country,  and  an  equal  nmuber  of  part  page  Illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


MAST  ARM^ 

-:i'^'*^*"AUTOMATlC 

CUT-OUT^^RONo^ 

^.-^"vfooD  Poles 

ri;:        II, Ill       I       1 

°'d'J  EASY     OF  •  OPERATION  »;| 

MANUFACTURER    ..       Cl  NC  IN  N  ATI,  0. 


THE  OMAHA  EXPOSITION. 


When  the  World's  Fair  at  Chicago  ceased  to 
exist,  it  was  supposed  that  we  should  ne'er  look 
upon  its  like  again.  However,  the  Trans-Miss- 
issippi Exposition  at  Omaha  has  effectively  re- 
produced in  similarity  all  of  the  buildings  which 
made  the  White  City  so  attractive  in  1893. 

It  does  not  now  take  two  weeks  to  wander 
through  grounds  and  structures  and  then  be 
compelled  to  go  away  with  a  jumble  of  ideas, 
for  the  Omaha  Exposition  people  have  profited 
by  past  experience,  and  have  so  improved  the 
arrangement  of  exhibits  that  no  more  than  two 
or  three  days  of  time  need  be  consumed  in 
admiration  and  inspection  of  the  marvelous 
resources  of  the  West,  collected  together  in  the 
chief  city  of  Nebraska. 

Even  the  new  Midway  is  a  reproduction  of  the 
far-famed  Street  of  All  Nations  of  1893,  with 
many  improvements  upon  the  original. 

The  electric  lighting  of  the  buildings,  grounds 
and  lagoons  at  night  makes  a  scene  of  enchant- 
ing beauty,  alone  worth  traveling  a  thousand 
miles  to  see. 

The  means  of  communication  between  the  city 
and  grounds  are  ample,  and  the  distance  to  be 
traversed  is  short. 

The  ways  of  reaching  Omaha  are  Innumerable, 
but  chief  among  them  is  the  direct  Chicago  and 
Omaha  short  line  of  the  Chicago,  Milwaukee  & 
St.  Paul  Kailway,  with  its  electric  lighted,  vesti- 
buled  trains,  leaving  Chicago  every  night  at  G:i5 
p.  m..and  arriving  Omaha  at  S:20  the  next  morn- 
ing.   Dining  car  service  en  route. 

Excursion  tickets  are  on  sale  at  every  coupon 
ticket  office  in  the  United  States  over  the  Chi- 
cago, Milwaukee  &  St.  Paul  Eailway  through 
Northern  Illinois  and  Central  Iowa,  as  well  as 
at  95  Adams  street,  and  at  the  Union  Passenger 
Station,  Canal  and  Adams  streets,  Chicago. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


««« 


The 
Cabinet 
Man  ufactu  ring 
Company, 

STEUBENVILLE,  OHIO. 


THEY  STILL  USE  IT. 


IT 
COSTS 

so 

LITTLE 


Stover  Bicycle  Manufacturing  Co. 

Fkeeport,  III.,  March  2nd,  1897. 
The  Boiler  Expurgator  Co.,  Chicag:o,  III. 

Gentlemen:— I  have  just  used  your  Boiler  Expurgator 
with  astonishing  results.  To  begin  with  I  have  always 
been  very  sceptical  in  regard  to  the  difl^erent  boiler 
compounas  and  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  Dubuque  and  Chicago 
on  the  lUlnols  Central  induced  me  to  use  it,  telling  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anything  I  ever  tried  and  we  have  tried 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anything  that  would  do 
the  work  of  your  Boiler  Expurgator.  We  cheerfully 
recommend  It  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  vours. 

Stover  Bicycle  Mfg.  Co. 
W.  A.  Hance,  Supt. 


AND 
WORKS 

SO 
WELL 


Cost  per  nreek .    xv  w  -kv  ...  ^.,  «.,.^. ,  ^»  ..»  —  —  ..., 
80  to  litO  h.  p..  .lOc. :  1«0  to  160  h.  p.,  esiVic. ; 
160  to  SOO  h.  p.,  75c 


lO  to  40  h.  p.,  35c. ;  40  to  SO  h.  p.,  37^:0. ; 
1*0 1~  •■="■--     «■•./-  - 


The  Boiler  Expurgator  Co., 


MANUFACTURERS, 
CHICAGO,   U.  S.   A. 


A  few  agencies  will  be  placed  In  large  steam  and  manufacturing  centers. 
Write  us  at  once. 


WESTERN   ELBCTRIOIAN 


October  8,  189S 


The  Victor  Apparatus  Is  Fully  Protected  by  Patents. 


Our 

Style 

"C"  'Phone 


is  parlicular'y  adapt- 
ed for  exchange  work. 
It  is  equipped  with 
powerf  11 1  generator, 
the  Victor  Double 
Pole  Receiver  and 
solid  back  transmitter 
and  is  unquestionably 
the  finest,  most  effi- 
cient and  durable  in- 
strument on  the  mar- 
ket to-day.  We  guar- 
antee  our  apparatus. 


Our 

Style 

"K"  'Phone 


is  especially  adapted 
for  long-distance  and 
toll  line  work,  it  is 
provided  with  power- 
ful generator  and 
rintier,  long-distance 
arm  transmitter  and 
donble-pole  receiver, 
an  instrument  o  f 
merit  and  fully  equal 
to  any  service  for 
which  it  may  be  de- 
sired. We  gita  antee 
our  apparatus.  We 
make  'iihones  of  every 
description. 


Our  Style  "C*'  'Phone. 


The 
Victor 
Express 
Switch= 
board 


lias  no  wires  running 
into  the  back  of  jacks: 
all  others  have  from  three 
to  six.  This  board  is  the 
mnst  Katisfact'  ry  ever 
ottered  to  the  telephone 
public.  It  is  durable  and 
simple,  containing  no 
useless  trappings  or  su- 
perficial parts.  It  is  dur- 
able and  simple  in  con- 


cur Style  "K"  'Phone. 


struction.  easy  and  rapid 
to  operate  and  inexpen- 
sive to  maintain.  All 
I  arts  aie  ihtercbangeab  e 
and  accessible  without 
interfering  with  other 
parts  or  interrup'ion  of 
i  peration  This  boa  d  is 
built  in  sections  of  live 
drops  and  jacks,  mounted 
on  hard  rubber,  invisibly 
wired  and  so  constructed 
that  when  assembled  it 
has  the  appearance  and 
in  fact  is  one  solid  front 
Each  subscriber  has  an 
individual  ringing  key. 
and  the  gravity  drop  used 
is  a  special  feature  owing 
to  its  positive  action  and 
easv  restoration. 


We  make  a  full  line  of 
Telephone  Apparatus. 

Write  for  any  informa- 
tion. 


t  View  Showing  5  Sections 
Drops  and  Jacks. 


Back  View  Showing  ; 
Drops  and  Jack 


Victor  Telephone  Manufacturing  Co., 

166  to  174  S.  CLiIlTTOX  ST.,  CHICAGO. 


.RK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of  the 
BEST    THIIVGS    manufactured   or  controlled 
by   us — and    the  fact   of   our    name    connected 
therewith  is  a  guarantee  of   their  excellence — 

are  the 
IMew  S-tandard   ^ry  Ba-fc-fceri^s. 

krres-fcer    and    ^u't-Ou-fc    Swi-fc^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,    WIS. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  Hanu* 
facturers  of  Tele- 
phones and  Switch- 
boards in  the  United 

States. 

Five  hundred  exchanges 
apKreeating  over  100,000 
telephones  in  use.  Four 
years'  service. 

"Write  for  catalogue  showing  Dew  types  and  prices. 

U/C  PIIADAUTCC  Workmanship,  material  and  efficiency 
If  L  UUAnAni  LI.  of  our  apparatus  to  be  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  be  brought  against  OUR  patrons  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Teiepiione  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


Central  Energy  Telephone  System 

All  parts  subject  to  wear  at  central  office,... 

.^Nothing  at  subscriber's  station  to  get  out  of  repair. 


■Wlu-Ffled     -for"     F"ac;-tory, 


TRANSMITTER 

Sealed  to  prevent  opening  by  inexperienced  persons. 

Dpr*pIVPD^    Unequalled  in    Power, 

IVL,WL,1  Y  Lwiyo  Practically   Indestructible, 

The  only  make  perfectly  reliable  for  central  energy  system. 

Our  regular  EXCHANGE  EQUIPMENT  t,^St'-  ''-'"" 

The  only  manufacturers  selling  a  complete  hue  of  Public  Exchange,  Toll  Line,  Police,  Fire 
Alarm.  Street  Railway.  Central  Station  and  latercommunicatiag  Private  Plant  Telephone  Apiia- 
ratus  fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carison  Telephone  Wlfg.  Co., 


GET  CATALOG. 


73-83  W.  Jackson  Blvd.,  Chicago,  V.  S.  A. 


A  PERFECT  RINGER 


All  of  our  magneto  bells  are  equipped  with  our 
neiv  single  core  ringer.  You  will  undoubt- 
edly find  that  this  form  of  ringer  possesses  many 
points  of  superiority  in  many  resppctw  over 
all  forms  and  types  of  double  core  ringers.  Here 
are  a  few  of  the  reasons: 

ist.  The  magnetic  joints  in  the  electro-magnetic 
circuit  are  absolutely  perfect. 

2nd.  Perfect  symmetry  in  design  means  perfect 
symmetry  in  action. 

3rd.  Our  ringer  has  the  shortest  possible  length 
of  magnetic  circuit,  which  circuit  encloses  only  one- 
half  the  depth  of  the  winding. 

The  fact  that  one  of  our  competitors  has 
bronglit  suit  against  ns  for  infringement 
on  their  doable-core  ringer  is  an  open  acknowl- 
edgment that  our  Ningle-COre  ringer  is  superior 
to  any  and  all  doable-COre  ringers,  because  they 
find  that  we  are  cutting  into  their  trade. 


The  WiLLIAIVIS   Electric   Co., 

Manufacturers  of  Magneto  Bells,  Telephone  Receivers,  etc. 
84-86  Seneca  Street,  -  -  CLEVELAND,  OHIO. 


H.  M.  Fisk  Mfg.  Co., 

XA/ltea-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable  terms. 
Our  equipment  is  simplicity  itself. 


Note  our  Switchboard— no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as   containing   features  that  place  it  far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


October  8,  if 


WESTERN    ELECTRICIAN 


KOKOMO  TELEPHONES 


I         Free  from 
■         Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


We  are  tfie 
Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchanjje. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


''St.  Paul"  Telephones 


For  Fxchanges,  Private  Line 
and  Toll  Lin  3  Service.  Auto- 
matic Wardliouse  Systems,  Ex- 
press Switchboards.  All  instru- 
ments fully  guaranteed.     Northwest   Engineering  Company,   St.  Paul,   Minn. 


THE     ALLEN-HUSSY     CO.,  ="'«""  cmclc"o.°""'  ®* ' 

MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT-Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


^X"™IS  e  HAS  BEEK  MAKING 

FTelephones 

f?    20  YEARS,  NOT   CHEAP  BUT 

SERVICEABLE  AND  FULLY  GUAFMNTEED. 

,  ■   CIRCULARS    FURNISHED.  • 

VIADUCT  Electric  C« 

BALTIMaRE.MD,  U.S.A. 


THE  TELEPHOM  HAND-BOOK 

BY 
HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  only   complete  and  practical  "work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago 


Farr 
Telephones 

Are  so  simple  that  even 
children  can  use  them. 


It  will  pay  you 

To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 


Hints  to  tpleplione  men;  liow 
to  iiul  d  leleplione  Hups;  dia- 
pranis  and  directions  for  con- 
nectlne  teJeplioues:  liow  to 
oveicome  teleplione  troubles; 
diagrams  for  connectinK  In- 
tercommunicating systems; 
welfilit  ami  resistance  of  line 
wlrps;  estimates  f"r  bulldlne 
exchanees;  induction  of  va- 
rious wires:  about  telephone 
patents  Other  valuable  (joint- 
ers. Illustrations  of  dlff*»rent 
nietliods  of  couuectlne  lines. 
( iver  200  lllustrailons  of  every- 
thing needed  in  telpphone 
work.  Thlsvaluablecatalogue 
sent  free  on  request,  we 
make  everj'thiDg  you  need. 


1^  ^^  ^9113  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 

Western  Telephone  Construction  Co., 

250-254  S.  Clinton  St..  Chicago,  III., 
Largest  Manufacturers   of 


Telephones^Switchboards  Exclusively 


In  the  United  States. 


KEYSTONE  TELEPHONE  CO.,  Telephonl^anTSuppiies. 


0££ioe    ^xxca.    F^^otory 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


Swilcliboafils 


Similar  to  the  Bell  for  Inde- 
pendent Telephone  Companies. 


Distributing  Boards,  Cable  Terminals  and  Pro- 
tective Devices  the  same  as  those  used  by  the 
Bell  company. 


Sterling  Electric  Co., 

71-73  W,   ADAMS   ST.,  CHICAGO, 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


53  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

lO  Marquette  Building, 
CHICACO. 


Electrician  Publistiing  Co., 


F^a-ten-tec3 


Jephonv^. 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COISTEJSTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawliaugli  Cases.— Hunninps'Transmitler.—Suhscribers'Calls. 
— Snitclilioards.- Law  System.— Mann  Sy-tem.— Multiple  Board.— Express  System.— Kayerot-Hess 
System.— Comparative  .vdyantaces,  Multiple  and  DlTided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccnclusions.— Index. 


Patent  of^A.  G.  Bell.  No^  174,465.    Patent  of  Emile   Berliner, 


_.. ._  _  .   No.  233,969.    Patent  of 

Emile  Berlinei-,  No.  463,569.  Patents  of  Emile  I5erliner  in  Parallel  Columns.  Patent  of 
C.  A.  Cheever.  No.  208.463.  Patent  of  H.  H.  Eldred,  No.  303.714.  Patent  of  Tlios.  A. 
Watson,  No.  256.258.  Patent  of  L.  B  Firman,  No.  283,334.  Patent  of  M.  G.  Kellogg, 
No.  247.199.  Patent  of  C.  E.  Scribner,  No.  330,058.  Patent  of  C.  B.  Scribner,  No.  300.144. 
Trunking  Principle.  Patent  of  Shaw  &  Cbilds,  No.  319,856.  Mann  System.  Patent  of 
L.  B.  Firman,  No.  2.52,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton.  No.  513.534.  Subscriber's  ..intomatio  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  25S,SS6.    Apostoloff  System. 

Handsomely  Bound  in  Clotb,  5ent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Poblishing  Co.,  510  Maranette   Bldg.,  Chicago. 


THE  FIFTH  EDITION  JUST   OUT. 


Irt  l^rg^d. 


(Edition  of  5,000  copies.) 


LJ|=»--to-cla-te. 


"Standard  Wiring"  for  Electric  Light  and  Power. 

By  H.  C.  CUSHINQ,  Jr..  Hember  A.  I.  R.  E. 

Electrical  Inspector  Fire  Underwriters'  TaritT  Association  of  New  York. 

ADOPTED  BY  THE  FIRE  rWDERAVRlTEKS  OF  THE  UKITED  STATES. 

It  contains  every  table,  formula  and  rule  for  all  systems  of  outside  and  inside  wiring,  together 
with  thirty  illustrations  of  the  newest  and  safest  methods  for  the  installation  of  Pole  Lines,  Dyna- 
mos, Motors,  Switchboards,  Transformers,  etc.,  etc.,  as  required  by  the  insurance  inspector. 
RUSSIAK  liEATHER  COVER,  POCKET  SIZE,   Sl.OO. 

Sent  postpaid  to  any  address  vpon  receipt  of  price  by 

ELECTRICIAN  PUBLISHINQ  CO.,  510  Marquette  Bldg.,  Chicago. 


THIS 'PHONE  $5.1. 

Otberslrom  S3. 00  to  $13.00. 

For  further  information,  write  to 

STONE   CITY   TELEPHONE 

MFC.  &  CONST.  CO., 

JOLIET,  ILL. 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen's' 
and  Constraction  Tools 

Catalogue  Free...  ^^Send  for  one 
MATHIAS  KLEIN  &  SON,     ' 

87-89  W.  Van  Buren  St.,  .  Chicago,  Ills, 
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rH^  Dayton  Qlobe  Iron  Works  Co.  Dayton,  o. 


m^^i^^^^^^^^^MS^^^^^^?^^^^^^^^^^^ 


^^ss^^^iassm^^i.    ( 


Shafting. 

Gearing, 
Pulleys. 

PlLLOWBlOCKSi 

Governors, 
Etc. 


mmmM7m^7m^m^m^^mjS^2^jm^^^^^^^:^^^^^^M^^^s^^^^s^mm^ 


^PELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  l)y  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  tlie  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as  mostforeign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  imder  tlie  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address.  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St..  New  York  City.  U.  S.  A.  or  121  Main  St..  San  Francisco.  Cal.,  U.  S.  A. 


GRAPHITE  FOR  RESISTANCE... 

Made  ia  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .         • 

Jersey  City,  Bf.  J. 


JOS.  DIXON  CRlJCIBLrE  CO., 


S.S.R 

(STANDING  SEAM  ROOFING) 


"Write  for 
Special  Circular. 


Tlie  best  general 

purpose  roofing-ever 

made      WeighsperlOO 

iqiiare  feet  about  78  lbs., 

nearly  double  that  of  tin, 

two-thirds  less  than  shingles  or 

gravel,  and  five-sixths  less  than 

slate      Made  of  the  best  soft  steel. 

E\  erv  sheet  rigidly  inspected.    A  cheap 

roof,  covering  a  large  surface. 


The  Cincinnati  Corrugating  Co. 

Box    533.  PIQUA,  OHIO. 


REGTRADE  MARKS     JHE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 
2200  WASHINGTON  AVE.,PHILADELPHIA. 
,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETG. 

''Mi,^3umf    ':  ^— DELTA   METAL 

VX       --        CASTINC3S,  STAMPINGS  and  FORGtNGS 
■^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

E^specially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  ; 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
eve)'  obtained  for  the  sajne  power.      The  highest  mean  efficiency  ever  realized  lohen 
running  from  half  to  full  gate.     We  guarantee  also:  A  runiier  of  the  greatest  pos- 
sible strength.    A  gate  unc<}ualed  in  quichness  and  fa.se  of  opening  and  closing. 
Tests  show  ovcr'Sl  per  cent,  average  efficiency  with  half  to  ftill  water. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


We  have  issued  a  NEW  catalogue 
of  plectrical  books  containing  100 
pages,  listing  every  work  on  electric- 
ity. A  copy -will  be  cheerruily  mailed 
on  receipt  of  a  two-cent  stamp. 

ELECTRICIAN  PUBLISHINGCO., 
510  Marquette  Bldg., .  Ch  Icago. 


Bound  Volumes 

OF   THE 

I^ESTERN  [lECTRICIAN 


FOR  SALE. 


From  Vol.  1   to  Vol.  XXI. 

ADDEZTSS 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Build  ng,  CHICAGO. 


REPAIR  SHOPS. 


Commutators  Made  and  Refilled. 

Armature  Winding  for  any 

System. 


Chicago  ArmatureCo., 

14-16  N.  CANAL  ST.,  CHICAGO. 


THE  TELEPHONE  HAND-BOOK 


BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Inshtule  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables."    Joint  Author  of  '^Electricity  in,  Daily  Life.'' 
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^as^^s  138  lllus-trs 


^rice  $I.OO. 


i-tiions,  Clo-tB-i,  IHancl-Boolc  Size 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.s  it  exists  in  America.    Tbe  time  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  demand 
ifor  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-liOOK  is  an  attrmpt  at  meeting  that  demand.     With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  Information  of  those  \'s  bo  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  bave  originated  in  this  country." 

No  pains  bave  been  spared  to  make  it  the  best  book  of  Us  kind.    Jt  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  it 
t <rerything  regarding  telephone  work  and  management.    It  confirms  in  size  and  style  to  our  other'lIand-Books  which  have  been  so  favorably  received  by  the  ent're  electrical  fraternity. 
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matter;  the  old  matter  has  been  thoroughly  revised. 
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adapted  to  Electric  Lighting  Purposes.  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Con- 
struction and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines.     With  many  folding  plates $L50 

Thomson,  Prof.  Elihu.— what  is  Electricity?  Illustrated. $0.25 

Thompson,  Sylvanus  P. — Dynamo-Electric  Machinery,  A 
Series  of  Lectures,  with  an  introduction  by  Franklin  L. 
Pope.  16mo.  Numerous  illustrations,  fancy  boards  (Van 
Xostrand's  Science  Series,  Ko.  66) $0,50 

Thompson.  Sylvanus  P.— Polyphase  Electiic  Currents  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , (3.50 

Thompson,  Sylvanus  P- — Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinerv.  16mo.  (Van  Nostrand's  Science  Series, 
Xo,  75) $e,50 

Thompson,  Sylvanus  P. — Dynamo  -  Electric  Machinery. 
Fourth  edition,  re\"ised  and  rewritten.  Numerous  IUus- 
trations and    29  plates.    1,000  pages $6  00 

Trevert.^How  to  Mabe  Electric  Batteries  at  Home.  Illus 
trated $0,25 

Urquhart.— Electro-Plating.  A  Practical  Hand-book  on  the 
Deposition  of  Copper.  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2.00 

Walker,  F. — Practical  Dynamo  Building,  for  Amateurs.  How 
to  wind  for  any  output.  With  numerous  illustrations. 
16mo,  boards.  (Van  Nostrand's  Science  Series,  No,  98). ^.50 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.     Illustrated $1.00 

Webb,  Herbert  Laws.— Telephone  Hand-book,  lUustrated. 

12mo,  cloth.    Chicago.  1895 $LO0 

The  only  complete  worb  on  the  Telephone.  All  possible 
information  for  any  one  interested  in  Telephones  and  how 
Co  make  and  operate  them. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


New  Dynamo  Tenders'  lland=Book,  gig"  "Ig^t^Pff^f^Xans^i^tJ^Pf 


By  P.  B.  BADT. 


326  Pages,  140  Illustrations.    Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2X3  inches.     Price  $i.oo. 

This  is,  as  tlie  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  7,000  of  the  new. 


Electrician  Publishing  Co., 

510  Marquette  Building, 


Designed  and  erected  to  suit  existing  con- 
ditions and  available  space.eniploylnK  -Link- 
Kelt"  Sheaves,  with 

Patent  Machine  Moulded  Grooves 

msiiring  abso  ute  unifonnlty,  and  present- 
mi;  the  liiehest  nieclianl'-al  deielopment  In 
Hope  Drive  operation.  Also  manufacturers 
of 

Shafting,  Shaft  Bearings,  Pulleys, 
Gearing,  Friction  Clutches.  Etc. 

Parties  contemplatlna  enlartjing  tlielr  plants 
will  do  well  to  secure  our  prices. 

The  Link-Belt  Machinery  Co., 

Engineers,  Founders.  Machinists, 


CHICAGO.     Southern  Department.  710  Union  St ,  New  Orleans,  L: 


CHICAGO,  U.  S.  A. 


ARMINGTON  £  SIMS  COMPANY 
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High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO., 


NXSIV  EDITION. 

X  -  RAYS 

FOR  EVERYBODY. 


Idw^ard     Trev^ert. 


Just  off  the  Press.    93  Pages.    47  Illustrations. 

Fully  describes  in  plain  terras  how  to  perform  experiments  with  the  X-Ray  Outfit. 
Tells  what  electrical  apparatus  is  needed  and  how  to  manipulate  it.  Illustrations  show 
clearly  how  to  connect  up  the  Crookes  Tube,  the  RuhrakorS  Coil,  and  how  to  run 
them,  either  by  batteries  or  electric  light  currents.  How  to  make  an  X-Ray  Outfit 
very  cheaply,  including  a  Fluoroscope. 

Write  us  at  once,  enclosing  25  Cents  in  stamps,  postal  note,  express  money  or- 
der, and  get  one  of  these  valuable  books. 


ELECTRICIAN  PUBLISHING  CO..  ^'°  St;?^!i*^l'^^' 


STREET  RAILWAY  IVIEN 


-And    others    engaged   in 

electric  railway  work  will 
be  interested  in. 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  W3I.  Lr^TERN. 

The  Motor  Engineers' and  Electrical  "Workers' Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  The,method5  of  testing  are  both  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  "Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohin's  Law.  "Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential,  E.  M.  F.,  Voltage,  Drop  of  Potential.  Resistance  (Ohmic),  Conductivity.  Chapter 
II.— Magnetism  a,nd  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc.  .Joint  Resistances  of  Parallel  Circuits.  Multiple  Series. 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles.  Field  Windings. 
(Varieties).Sertes.  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking.  Polarit.v,  Excitation  Grounds.  Generators  in  Multiple.  Connections.  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple,  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  Vii.— Measurements  andTesisof  StreetRaihvavJlotors— Faults.  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests.  Voltmeter  Method,  Description  of 
Voltmeter  apd  Ammeter.  The  Wheatstone  Bridge.  Instructions  for  Operating.  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VIII.— Instructions  for  Operating  Car  Apparatus:  Brushes.  Sparking 
at  Brushes,  Bearings,  Bucking.  Fuse,  Block.  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  iu  DetaiL  Series,  Parallel.  Controller,  Reverse  Switch,  Rheostat.  Fuse  Bos,  Light- 
ning Arrester,  Heaters.  Chapter  X.— Detinitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
System  (G.  Xo.  14,  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines.  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  B.-ake).  Walker  System  (B2,  E)  Steel  Motor 
Co.  Svstem.  Chapter  XII.— General  Electrical  ana  Mechanical  Information.  Belting.  Shafting, 
Pulleys  and  Gears,  Melting  Point.  Specific  Gravity  and  Relative  Conductivity,  Table  Comparing 
"Wire  Gauges,  Number,  Dimensions,  Height.  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacitv,  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  Si.OO.     Heavy  boards,  50c.    Sent  on  receipt  of  price. 
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The  Westinghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers 
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Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for      + 


economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.     U 
has  been  verified  by  able  experts  many  times  since. 

U  stands  to  this  day  UNTOUCHED. 


4- 


SHOPS  AT  PITTSBURG  AND  CHICAGO. 

New  York,  26  Cortlandt  St      Pittsburg,  Westinghouse  Bldg.    Boston,  53  State  St.    Chicago,   171  La 
SaUe  St.    Detroit,  Union  Trust  Bldg.    Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  Bldg. 
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j  Standard                                        Perfect  Facilities           j 
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0  For  Canada,  AJbearn  &  Soper,  Ottawa.    For  iVlexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    'Westingliouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London.               i 
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"ELECTRIC  LIGHTING," 

A  PRACTICAL  EXPOSITION  OF  THE  ART  FOR  THE  USE  OF 

Engineers,  Students  and  Others   Interested  in  the  Installation  or 

Operation  of  Electrical  Plants. 

BY    RRAIMCIS    B.    CROCKER, 

Professor  of  Electrical  Engineering,  Columbia  University,  New  York. 

Price  $3,  Prepaid.     -      Practical  and  iJp--to- Da-be. 

Just  the  Book  you  want.    450  Pages,  over  150  Illustrations.    Read  the 

3L.E    OR    OOINITEIMTS: 


Chapter  I,  Introduction;  Chapter  II,  History  of  Electric  Lighting;  Chapter  III,  General  Units  and  Measures;  Chapter  IV,  Classification 
and  Selection  of  Electric  Lighting  Sj'stem;  Chapter  V,  The  Location  and  General  Arrangement  of  Electric  Lighting  Plants;  Chapter  VI,  Build- 
ings for  Electric  Lighting  Plants;  Chapter  VII,  Possible  Sources  of  Electrical  Energy;  Chapter  VIII,  The  Steam  Engine,  History  and  General 
Principles;  Chapter  IX,  Steam  Boilers  for  Electric  Lighting;  Chapter  X,  Steam  Engines  for  Electric  Lighting,  General  Construction;  Chapter 
XI,  Typical  Forms  of  Steam  Engine  for  Electric  Lighting;  Chapter  XII,  Steam  Engines  for  Electric  Lighting,  Selection,  Installation  and 
Management;  Chapter  XIII,  Gas,  Oil  and  Hot  Air  Engines;  Chapter  XIV,  Water  Wheels  and  Windmills;  Chapter  XV,  Mechanical  Connec- 
tions between  Engines  and  Dynamos,  Direct  Coupling,  Belting  and  Shafting;  Chapter  XVI,  Toothed,  Friction  and  Other  Gearing;  Chapter 
XVII,  Principles,  Construction  and  Management;  Chapter  XXI,  Applications  of  Accumulators  in  Electric  Lighting;  Chapter  XXII,  Switch- 
boards, Including  Switches,  Fuses  and  Circuit-Breakers;  Chapter  XXIII,  Electrical  Measuring  Instruments;  Chapter  XXIV,  Lightning  Arresters. 

Every  Engineer  and  Electrician  who  desires  to  thoronghly  master  the  Art  of  Electric  Eighting  should  have  a  copy  of 

this  book.    Sent  promptly. 
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PERFECT 

INSULATION 

BETWEEN 

PRIMARY 

and 

SECONDARY 

COILS. 


GENERAL  ELECTRIC 

AIR  BLAST 

STEP-UP  AND  STEP=DOWN 

TRANSFORMERS 

*=•"*   ALTERNATING  CURRENTS 
»•=  ANY  POTENTIAL. 


THE  ONLY  TRANSFORMERS  USED  TO  TRANSFORM  THE 
TWO-PHASE  CURRENT 

OP  NIAGARA  FALLS 

INTO  THREE-PHASE  HIGH  POTENTIAL  CURRENT  FOR  TRANSMISSION. 
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GENERAL  ELECTRIC  COMPANY, 


Principal  Offices,  SCHENECTADY,  N.  Y. 

Sales  Ofllces  In  all  large  cities  of  the  United  States.  For  Canada  address  Canadian  General  Electric  Co.,  Toronto. 


^TWPARP% 

elecirigml" 

APPARffUS 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTSc-CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Non-Conductors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
peres.—CHAPTER  II:  Dynamos;  Magnets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
Chapter  III :  Armatures,  Construction  of.  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected; Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction;  Series  Wound  Dynamos^  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  IWnaraos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  Series:  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Avire  System.— CHAPTER  VI:  The  Arc  Light-  How  Formed:. 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Spariiing 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII;  Current  Regulation; 
Hand  Regulation;  By  Position  of  Bruslies;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER X:  Brush  System  of  Automatic  Current  Regulation;  Brusn  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brusli  Dyiiamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER XI:  The  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator-  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.~€H AFTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation:  Dynamo;  Armature;  Diagram  of  Circuits:  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;.  Regu- 
lator; Circuits  in  Regulat6r.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
and  Potential  Indicators.-<-CHAPTER  XVIII;  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Anparatus.— CHAPTER  XIX:  Wheatstoue  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat:  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma^ 
chines.— CHAPTER  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
Same  as  in  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regular 
tion  of  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F.;  Direction  of  Rotation  ana  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  of  Alternar 
tors;  Regulation;  Leading  Systems;  The  Brush  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  DjTiamo; 
The  Armature;  Self  Induction;  Regulation.- CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transformsrs  Continued;  Induction  Coils;  Con- 
verters: Transforming  Up  and  Down;  Design  of  Transformors;  The  Static  Charge;  Protection 
Against;  Groimding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Types  ofTrans- 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  W'inding of  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System ;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses:  Diagram  of  Series  Arc  Light  Circuit— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration:  The  Circuit  of^Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTERX; 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters:  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued:  Hoc  Wire  Instru- 
ments; The  Cardew  Voltmeter:  Details  of  the  Instrument:  Low  Potential  Voltmeter.- CHAPTER 
XIII:  Voltmeters:  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV;  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument. — CHAPTER  XVI;  Recording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter-  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Tliomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  in  Operating^  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  m  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.- 
CHAPTER  XVIH:  Ohm's  Law;  Strengtliof  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  xlX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PIIRLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


WESTERN    ELECTRICIAN 


October  8,   1898 


KPCiEl 


lUILDING 

OUR  CATALOGUE 

OF  THREE  HUNDRED  PAGES  rLLUSTRAT 
.ING  AND  DESCRIBING  A  LARGE  NUMBER  OP 

BRE>GES  Designed  and 

BUILDINGS  b  no~  ready  and 

AND  ROOFS    ^ssr""*" 

'THE  BERLIN  [RON  BRIDGE  CO. 

^;--~^^fi»   EAST  BERUN.  CONN.  <j^,^^-7> 


^DH)  DELAWARE  HARD  FIBRE  CO., 

^^-iiki--^  WILMINGTON,  DEL. 

SEXS  FOB  CATAl^OGUE  AVD  SA3IPL.ES. 

Sheets,   Rods,  Tubes   and    Special    Shapes. 


pcELAiNw; 


FACTORY. 


^?^^f«r«tt"-^- 


Making  Sockets  Our  Specialty  ""' 

Write  for  full  particulars,  free  Samples, 
etc.     We  make  many  brands  of 

OCKETS 

Have  saved  others  money.    Can  save  yoi*. 
K.  T.   PAISTE  CO. 

CHICAGO  PHILADELPHIA 


Jv5T0y1|^»t 


ffKBa  S  Manger,      ./id'^^'^ 

2g/-295  Gl"        Brooklyn.  N.  Y' 


DEFINITE  RESULTS. 

With  the  high  vacuum  in  our  lamps. 
With  no  possibility  of  blaclcening, 
With  an  average  maintenance  of  initial 

candle  power  for  over  3oo  hours. 
With  a  life  of  over  600  hours. 

The  Beacon  Lamp  Has  No  Equal. 

Write  us  for  particulars.     Agents  Wanted. 

We  make  series  lamps  for  arc  circuit,  together  with  a  full 
line  of  miniature  lamps. 

Beacon  Lamp  Company, 

New  Brunswick,  N.  J. 


AMERICAN"  Sr 

ARE  THE  BEST.    Sand  lor  descrlptivt  Circular. 
■  Absolutoly  Hon-lnfrlnging.        . 


AMERICAN  BATTERY  CO., 

EST'O  tss9.         174  S.  Clinton  St..  Chicago.  Ill, 


C.  H.  SCHIRMER. 


W.  A.  MAOeE. 


DYIM/VIVIO    >A/ORKS, 

Also  conlractorsforcompfett  electric  lighting  plants  and  telephone  systems.  EsUmatesfurnlshed  promptly. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINO. 

For  Electrical  and  Mechanical  Purpose^  Railway  Dust  Guards,  Wask«n 
and  Packings.    Patent  Insulating  Cleats. 

MAJiTTFACTURED  ET 

THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   Del 

VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tulxs,  rc^  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


^*4fejfe*jfei^i^jfei^JSiSifel4^ife*ife*ife*4feifeife*jaBi 


I  Black  Diamond  File  Works. 


Vt    01TB  eOODS  ABK  ON  SAX.E  IHT  ETXlBf  XlEADUTC.  HARDWAJtB    )^ 
^  STOBE  IN  THE  UmTED  STATES  ASTD  CANADA.  iX 

|G.  &H.  BARNETT  COMPANY,  S 

^  PHILADELPHIA,  PA.  ^ 


REWIRED  WITH  RAVEM  WMITl  CORE  WIRE 


OFFICE 

1 131  THE  Rookery. 

Chicago.  April  30.  1390. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago,  III. 
GESTLEiLEs; — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
■wire  upon  the  mariiet,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you   are  aware,    the  wire    upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  he  a  most  severe  one. 
Tours  very  truly. 

THE  FERRIS  WHEEL  CO. 
By  L.  V.  Rice,  Mgr. 


White  Core, 


RAVEN  WHITE   CORE,  RAVEN  BLACK 

CORE,      COMPETITION      LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIS  OFFICE: 
1 3-1 7  Cortlandt  St.,  New  York. 


.  i  CHICAGO: 

''1    320  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building 


.'--L.>:lfi:mi;l!ll![illlililtllillllillllllllllliill)iiiimliiilimmillllinirii'tjr" 


$3  per  Annum. 


Copsrrlght,  ISM.  by 
Electrician  pDOIltimng  Corapaoy,  Cblca^o. 


EVERY  SATURDAY.    « ^aysi^r^^ortSSSSS??..^    I Q  cents  per  Copy. 


Vol.  XXIII. 


CHICAGO,  OCTOBER  15.  i^ 


N<r.  16 


IIUIDI     CV  INSULATED 

llwll^ktA.    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

i^R "ixsofT'"^     Simplex  Electrical  Company, 

lonadnock  Block,  CHICAGO.  75-81  CornhIM,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


=  D  F-.  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

itOO  Aliri>  SOS  NORTK  THIBD  STREET,  PHIIiADEIiPHIA,  PA. 


^ON'^ 


1889— Paris  Exposition, 
Medal  for  Rubber  Insolatloii. 

1893— "World's  Fair, 
Hedal  for  Bobber  Insulation. 


TfMDEMARIC 


THE  STASTDABB  FOB 

B17BBEB  rsrSIJlATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee'*"^.;'- Wires. 
THE  OKONITE  CO.,  Ltd. 


WlUird  L.  Candee,  I  „.„.„... 
H.  DurantCheever,  f  "'""'"•• 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen*l  Supt 
W.  H.  Hodglns,  Secy. 


JOHJI D.  CEIMMINS,  JE.,  Prest. 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acid3  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 


(Formiirly 
CaUforoia 
Asphalt  Co.) 


Ask  your  nearest  supply  house  for  it,  or 

Aflaatic  Alcatraz  Asphalt  Co., "  ^w"ii^- 

THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

filtOOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,   "YOISK:,   JPA^.,   V.    S.   A., 

Cable  address,  Broomell,  York,  ABC  Code,  4th  Edition. 

<iREEN    ENaiNBERINQ    CO.,    518  Western  Union  Building,  Chicago,   111.,  Sales  Agents  tor 

Chicago  and  Vicinity. 


Charles  Munson  Belting  Co., 

DYNAMO  BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


WESTIIN  ElecMcal  Ingtoument  Co., 

— "^^      114  120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

WMlOB8tM4wdPortiblBDiP«lta«dill7  J*'""-  «i"i"»«'e«.  VoUaMeters. 

^  Ammetsrs,    lillllaninieters, 

GroiMil  Detectors  Mi  Circuit  Testirs, 

Ohmmeters,  Portable  Gaitanometert. 


WeatOB  standard  Portable  Direct 
Beadlne  Slllllvoltmeter. 


Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over.' 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumptioa 
of  energy. 

MeotloQ  the  Wasmv  El,aoTBioua  when  writuig 
for  oataloifoea. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


PARIS  1867.    CHICAGO  1S93.     PHILADELPHIA  1876. 

WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago.  III. 
M.  DUPEROW, 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  C*.. 
New  Orleans,  La. 


Standard  UndergroundCableCo. 


642  The  Rookery, 
Chicago. 


Westlnehouse  Bldcr. 
Pitt 


18  Cortlandt  St., 
tsburg,  New  York  City. 

507  Security  Building,  St.  Louis.  Mo. 


l22o  Betz  Bldg^ 
Philadelphia,  Pa, 


p  Electric  Gables,  Conduits,  Wires  and  Accessories, 

Also  Hxgrh  Crrade  Rubber  Covered  IVires  and  Cables. 


Meel  Dynamos  and  Motors*  0, 
15,  20,  35,  50,  100,  200,  300  ftnd 
500-light  machines.  V3, 1, 2,  8, 
B.  10,  15,  30  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
dering. 
THE  H08ART  ELECTRIC  MFG.  CO..  •  Troy,  Ohio. 


LATIN  UM 

For  all  Purposes. 
^L        Scrap  and  Native  Platinum  Purchased. 
BASLER  A  CO.,  40S-414  New  Jersey 
Railroad.  Ave.,  Newark,  N.  J, 


P 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls, 


HEADQUARTERS 

RHEcfsTATS! 

THE  CUTLER-HAMMER  MFG.  CO., 

CHICAGO. 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  prohlem.  Our  long 
experience  and  careful  inTestigatlon  enables  os 
to  be  of  service  to  wide-awake  eiectrlcians. 

MASSACHUSEnS  CHEMICAL  COMPAIY, 

Boston,  Mass.,  U.  S.  A. 


C  t  ^1^       TRADEMARK.        pi^  9  9 

I"' EO  A IVI O I  LiJ 
BRIGHT  METAI.  PROTECTOR. 

Colorless  liquid.  Easily  applied  by  brush  or 
dip.  Dries  rapidly  without  brush  marks.  Leaves 
a  colorless,  invisible,  strongly  adhering  film. 
which  protects  the  surface  against  rust  and  cor- 
rosion. Unequaled  for  bright  steel  parts  of 
machinery,  nickel  plate,  bicycles,  hardware  In 
stock,  etc.  , 
AMERICAN  PEGAMOID  CO..  346  Broadway,  N.  T. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO,,  PHILADELPMI 


"HARDY"  LAMPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 
TME   i«.  &  ^A/.  ^^.,  F»ITTSF-|EI_^,  IVI.ASS.. 

MaDDlactarers  of  Dynamo  Brtubes,  Arc  DflDKcr  Boarils,  Sparit  Arreelers  aad  Comtnatitor  Compoofld. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meysenburs  &  Badt,  Chicago.     Pacific  ArcLamp  Co.,  23  Stevenson  St.,  San  Francisco. 


-IKOVEIiTV  IST  POBCEIiAISf- 


NEiv  pxsRU  fuse:  plug-. 

TKY  IT— YOrXI,  BUY  IT. 

:PIe-w    C^te>.loa:vae    Ooat.       Seiica   ioJT    It. 

PERU  ELECTRIC  MFC.  CO.,  PERU,  IND. 


Alternating  Current  Desk  and  Ceiling  Fans. 

FEBFKCT  BIECHANICAI.  CONSTBITCTIOBr, 

KI6HEMT  EI,ECTRICAI<  EFFICKENC'S'. 

THE   EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


SOLE 
MAKEBS  IN  THB 

U.  S.  A. 


THE  Fuel  Economizer  Co., 


MAIN  OFFICE  AND  WORKS:  MAHEAWAN.  N.  Y, 
Branch  OFFICES:    74  Cortlamlt  St.,  New  York:  lOfill  EX' 
chance  Ride.,  Boston.  Mass.;  1105  Mooadnock  Elk.,  Chicago,  III  , 
R'v St.  Chambers,  Montreal,  Can.;  32  First  St.,  San  Francisco,  Cfel 


.M. 
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THE  CHICAGO  RHEOSTAT  CO. 


^  Automatic  Motor  Starters.   Overload  Motor  Starters. 

Automatic  Pump  Starters.   Belted 
■  Elevator  Starters.    Automatic  Speed  Regulators. 

1649-50  Marquette  Building,  Chicago. 


BULLOCK  MOTORS! 

-THE.    B«-ii_t.o^K    Ei-E^-rnii^    t\nF<9.   ^^.,   c»iNCiNiMiek.-ri,   ^. 


iiiiiniii'ii}i!in!.iiiniiJ4iiU{niii{}nin}{imiifnininniiiHni!nh'miiiiii!iiiiiiiiiTO 


BULLOCK  GENERATORS! 


BITCEE7E 


IIM< 

Monadnock  Building,  Chicago. 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 


THE  BUCKEYE  ELECTRIC  CO..  Cleveland,  Ohio. 


NOW    IS   THE   TIIME    TO    PROTECT    YOUR   AP- 
PARATUS FROM  LIGHTNING,  AND 

The  ^^S.  K.  E."  Alternating 
Current  Lightning  Arrester 


AFFORDS  RELIABLE  AND  DURABLE 
PROTECTION. 

In  it  the  defects  of  the  principal  lightning  arresters  on  the 
market  are  overcome.  The  E.  M.  F.  required  for  discharges  is 
less  than  is  dangerous  to  the  insulation  of  the  system.  The  in- 
sulation of  the  arrester  itself  is  very  high.  Liability  to  short 
circuits  is  avoided.  Arc  is  quickly  broken  without  excessive 
flow  of  dynamo  current.  Construction  is  strong  and  durable, 
and  formation  of  arcs  through  accumulation  of  dirt,  dust,  bugs, 
'  etc.,  is  impossible.  Our  choke  coils  add  no  self  induction 
to  the  lines  so  far  as  dynamo  current  is  concerned. 

Correspondence  solicited. 


STANLEY  ELECTRIC  MANUFACTURINa  COMPANY, 


THE  ROYAL  ELECTRIC  CO.,  Montreal,  Canada,  are 
sole  licensees  for  the  manufacture  and  sale  of  the  S.  K,  C, 
System  in  Canada. 


:l.d,  iviass.,  kj.  s.  a. 

I   BRANCH 


/Chicago,  1506  narquette  Building. 

(  Boston,  Equitable  Building. 

jNew  York,  Rooms  1006-1007  Empire  BIdg.,   Broadway  and   Rector  St.. 


ncripCO  ."^ San  Francisco^ 300  California  Street. 


,  I  Anderson,  S.  C. 
\St.  Louis.  Mo.,  Western  Electrical  Supply  Co. 


October  15,  iSyS 
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TRADE    MARK : 


'©tjlovitrc  Sttcumulator" 


RECIBTERED   SEPTEMBER    11,    1804. 


ELECTRIC  RAILWAY  PLANTS  EQUIPPED 


-\A/'ITM- 


Chloride  Accumulators. 


THE 


Metropolitan  Traction  Co.,  New  York,  being:  Installed. 

Alley  "L,"  Chicago,  Ml. 

Buffalo  Railway  Co.,  New  York. 

Union  Traction  Co. ,  Philadelphia,  Pa. 

Consolidated  Traction  Co.,  Pittsburg,  Pa. 

Consolidated  Traction  Co.,  Pittsburg.  Pa-,  second  order. 

Consolidated  Traction  Co..  Pittsburg,  Pa.,  third  order,  being  Installed. 

United  Traction  Co.,  Pittsburg.  Pa. 

Central  Railway  Co..  Baltimore,  Md. 

Brunswick  Traction  Co.,  ist  battery,  New  Brunswick,  N.  J. 

Brunswick  Traction  Co.,  2d  battery.  New  Brunswick,  N.  J. 

Rochester  Railway  Co.,  being  Installed. 


Woonsocket  Electric  Machine  &  Power  Co..  Woonsocket,  R.  I 

Potomac  Electric  Power  Co..  Washlngrton.  D.  C. 

Easton  Company,  Eaeton,  Pa. 

Barre  &  Montpelier  Electric  Railway  Co..  Barre.  Vt. 

Union  Street  Railway  Co.,  Framingham,  Hass. 

Electric  Light  &  Power  Co.,  North  Abington,  Hass. 

Union  Railway  Co.,  Pawtucket,  R.  I. 

Electric  Railway  Light  &  Power  Co.,  Anaconda,  flontana. 

Merrill  Railway  &  Lighting  Co..  Merrill.  Wis. 

Huntington,  L.  I.,  Railway  Co. 

Pawtuxet  Valley  Street  Railway  Co  ,  being  installed. 


f*^\         Drexel  Building, 
*'*'■!<  PHILADELPHIA,  PA. 


I  NEW  YORK.  20-:>2  IJroad  St. 
SALES  OFFICES:  -  BOSTON.  MASS.,  CO  State  St.  Catalogues. 

I  CHirAGO,  ILL.,  Room  U24  Marquette  Bldg. 

CANADA,  The  Canadian  General  Electric  Co. 


SAN  FRANCISCO.  CAL..  10  Front  St. 
BALTIMORE.  MD..  Equitable  Bldp. 
CLEVELAND.  O..   Boom  914  New  Fncland  Bide. 
,  LiinUed.  Toronto,  Got. 


The  Bossert  Electric  Gonstruction  Co., 


gy-/-  rr:-'  t  l  f^rcdf-t-f-rLCj^Z-'-'r  <:-f  rsi^jrt^'^i.  t  rm^JTB^fci^u- 1  ■■AJj-'-Lt  JTj^gA.*  f  rrarrr^ 


m 


Sole  Manufacturers  and  Patentees  of 


Distribution  and 
Main  Junction. 


Outlet,  Switch 
and  Cutout. 


We  furnish  any  kind  of  a  box  needed 
by  a  contractor  in  wiring  a  building. 


WRITE  FOR  CATALOGUES. 


Switchboards-Panel  Boards.      (JTIGA,  N.  Y. 


■ME\A^     ^F9^^ESS 


L.OOKIE     & 

(  1673  MICHIGAN  AVENUE, 


'VI^KI_I_, 


CHICAGO. 


ANNUNCIATORS  AND  BELLS! 

CATALO«I'ES  ASTD  PRICES  OX  APPI.ICATIOX. 

PARTRICK,  CARTER  &  WILKINS,  '"p^HTAVEt^?B?A?*  • 


SELF  FASTEW1W> 
DB5KPUSn&S 


ELECTRICAL 
SPECIALTIES 


144' 
FOURTH  AVE 
NEW   YORK- 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.    rl 

.VUen-Hus&y  Co xv 

American  Baitery  Co.--  xxii 
American  El.  Heater  Co.       Iv 

Amer.  EL  Meter  Co 

Amer.  El.  Tel.  Co xlv 

American  Elec.  Works ....  xi 
imerlcan  Pegamoid  Co  .  i 
Amer.  Reflector  .feLtg  Co    vli 

Ames  Xroa  Worlcs 

Arml^gton  &  Sims  Co..  .  xlx 
Atlantic  Alcatraz  Aapli.  Co.     l 


Bain.Foree 

Baker  &  Co 

Ball  Engine  Co 

BamettCo.,  G.  &  H 

Beacon  Lamp  Go 

Beet  A.,  ElectricCo.... 
Berlin  Iron  Bridge  Co . . 
Bertbold  (fe  Jennings  — 
Bealy  &Co.,Clia8.  H.... 
Boiler  Ex  purgator  Co... 
Bossert  Elec.  Const.  Co.. 

Brady,  T.  H 

Brlxey,  W.  R 

•  Broomell,  Schmidt  &  Co. 

Brougbton.  H.  P 

Buckeye  Electric  Co. . . . 
Bullock  Elec.  Mfg.  Co.. 
Buroley  Batt  &  Mfg.  Co. 


1 
xti 
xxii 

xxii 

xli 
xxii 
xlil 
xxU 

iil 

Iv 

1 


Cattlnet  Mfg.  Co. 


Carlisle  &  Finch  Co xli 

Central  Electric  Co v 

Central  Mfg.  Co 

C.  B.  AQ.  R.  E 

Chicago  Armature  Co 

Chicago  EdlBon  Co.  ...  iv.  xil 
Chicago  El.  &  Stereo.  Co . .       x 

C,  M.  ASt.  P.  R.  K xili 

Chicago  Rheostat  Co....  11 
CInn.  Corrugating  Co  ...  xvl 
Cleveland  Electric  Co....      iv 

Commercial  El.  S.  Co 

Crocker-Wheeler  El.  Co.. 

Crofton  Storage  Batt.  Oo.  i 
Cutler-Hammer  Mfg.  Co.  1 
Cutter  El.  A  Mfg.  Co 1 

Dayton  Glo  oe  Ir.  Wks.  Co.  xvl 
Dearborn  Drug  &  Ch.  Co.  xvU 
DelawareHard  Fibre  Co.    xxii 

DlehlMfg.  Co vil 

Dlion  Crucible  Co..  Jos.      xvl 

Eastern  Elec.  Cable  Co . .     

Edison  Lamp  Dept x 

Edisfn,  Thomas  A.,  Jr....- — 

Edwards  A  Co iU 

El.  Eng  Inst.  Corr  Inst. .        si 

Elec.  Appliance  Co x 

Electric  Arc  Light  Co  ...  

Electric  Ry  Equip  Co  sill 
ElecirJr.  Storage  Batt. Co.  ill 
Electrician  Pub.  Co.  Tl]i,xvlli 


Emerson  El.  Mfg.  Co i 

Empire  China  W  orks ....  Iv 

Ericsson  Telephone  Co..  xv 

Eureka  Electric  Co xlv 

Parr  Tel.'fi  Cons.  Sup.  Co.  xv 

Fisk,  H.  M-.Mfg,  Co xiv 

"For  Sale"  Advs xil 

Port  Wayne  El.  Corp s 

Fuel  Economizer  Co i 

Garlock  Packing  Co 

General  Electric  Co....       xxl 

Gen'l  Inc.  Arc  Light  Co..  

Gordon  Battery  Co 


Hlne  A  Co.,  Lucius  A —  xii 
Hobart  Elec.  Mfg.  Co....  I 
Hodge,  Walsh  ALoring.      xU 

Holmes  Fibre- Graph. Co.     

Holtzer-Cabot  Elec.  Co.      

Hnebel  A  Manger....  xU.xxli 

Illinois  Electric  Co 

InsuU,  Martin  J x 

Inteniat'l  Cor.  Schools. 


xli 


K.  A  w.  Company,  The  .  i 

Kartavert  MIg.Co 

Keystone  Elec.  Inst.  Co.  Iv 

Keystone  Tel.  Co xvil 

Klein  A  Son.  Mathlas    .  xv 

KokomoTel.AEl.Mfg.Co.  xv 
Ku=el.  D.  A.,Tel.  AEleo. 

Mfg.  Co XV 


Lea  Mfg.  Co xil 

Leclanche  Battery  Co ... .    xlll 

LeflelACo..   James xvl 

Lemon.  L.  E x 

Leonard,  Ward  El.  Co...        x 
Leschen-Macomber-Wbyte 

Co xli 

LlndsleyBros xill 

Link  Belt  Machinery  Co.     xlx 

Lockie  &  Vlall ill 

Lombard  WaterWh.  G.  Co.    xi 
L.  P.  &  D.  Transmitter  Co. 

Main  Belting  Co — 

MansfleldTem.Cop.Co. ..   ixil 
Mason  Tel.  Pay  Station  Co.  xv 

Mass.  Chemical  Go I 

McLennan  A  Co.,  E....  x 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

MononR.  R xvl 

Montauk  Multlp.Cb.  Co.    xxii 

Moore.  Alfred  F 1 

Munsell  A  Co.,  Eugene..        x 
Munson,  Charles,  Belt.  Co.     1 

National  Carbon  Co — 

National  India  Rubber Xlo. 

New  York  Ins.  Wire  Co. . . .     iv 
Northwest  Engln'r'g  Co.      xv 


Otiio  El  Spec  Mfg-  Co. 

Ofconlte  Co.,  The 

Otto  Gas  Engine  Wks . . . 


xl 


Paiste  Co.,  H.  T 

Partrick,  Carter  AWllklns 
Peerless  Rubber  Mfg.  Co. 
Pelton  Water  Wheel  Co. 

Peru  Elec.  Mfg.  Co 

Phillips  Ins'd.  Wire  Co. . 
Phosphor-Bronze  S.  Co. 
Proctor -Raymond  M.Co. 


Queen  A  Co 1 

Rawson  Electric  Co xv 

Relsinger,  Hugo . 

Roche,  Wm 

Roebllng'a  Sons  Co.,  J.  A.  — 
Rosenberg.  Co.,  A xi 

St.  Louis  Elec.  Supply  Co,  - — 
Samson  Cordage  Wks ....        x 

Sargent  A  Lundy xi 

Sawyer-Man  Electric  Co .    

Shultz  Belting  Co xxii 

Simplex  Electrical  Co.,  The,    l 

Skinner  Engine  Co — 

Standard  Brass  Works.. .    xil 

Standard  Paint  Co » 

Standard  Tel.  AEI.C0....  xiv 
StandardUnderg.CaUeCo.  1 
Stanley  Electric  Mfg.  Co.        11 

Star  Dynamo  Works xxll 

Stephenson  Co.,  John  ..  — 
Sterling  Electric  Co  .  xv 

BtllweU-Blerce  A  Smlth- 
VaileCo Ill, xlil 


Stone  City  Tel.  Mfg.  A 

Cons.  Co XV 

Stout,  G.  H vi 

Stow  Mfg.  Co xl 

Stromberg- Carlson  TeL 

Mfg.  Co X7 

Swarts  Metal  Refln'g  Co.  xil 

Torrey  Cedar  Co .... ; xlil 

United  Elec.  Imp.  Co 

Varley  Duplex-Mag.  Co..       xl 

Viaduct  Mfg.  Co XV 

Victor  Telephone  Mfg.Co.  xiv 
Vulcanized  Fibre  Co....     xxii 

Wagner  EL  Mfg.  Co x 

Walker  Company xxll 

Warner  Co.,  Wm.  P 

Warren  Elec.  Mfg.  Co..         xi 

Warren-Medbery  Co xvli 

Washburn  AMoenM.Co.  xl 
Western  Electric  Co ... .  vll 
Western  Elec.  Supply  Co.  Ix 
Western  Tel.  Cons.  Co —  xv 
Westlnghbuse,  Church, 

Kerr  &  Co xix 

WestinghouseELAM.Co.  xx 
Weston  Electrical  Inst.  Co  1 
Wljhelm  Tel.  Mfg.  Co. ..      xlv 

wmiams  Electric  Co xiv 

Wisconsin  Central  R.  R..  xllt 
Worcester  A  Co.,  O.  H....  xlll 
Wray,  The  John  C.  Co.         xl 


F'or    OlassE-Fl^d    Indox    of  Jkclv«r^ls*merk-fc»   800    ^^^m^^i. 
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We  have  the  Largest  and  Most  Complete  Electrical 

RERAIR  SHORS 

In  the  West.  ELECTRICAL  REPATRS  AlVD  MACHINE  WORK  OF  EVERY  DESCRIP- 
TIOX.  In  having  your  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  onr  experience. 


CHICAGO  EDISON  COMPANY, 


76     IVIARKI 


OMI 


Automatic  Time  Switciies 

0 FOR  CO\'TBOL,I-IXG o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WHITE  FOB  Bl'IiliETIXS  AXO  PBICE. 


Keystone  Electrical 
Instrument  Co., 

9ih  St.  &  MoDtgomery  Ave., 

PHILADELPHIA. 
Switchboard  instruments 

For   Central    Stations    and 
Isolated  Plants. 
New  Torfe.  15  Cortlandt  Street. 
Chlcaeo.  2ol  South  Canal  St. 


The 


T.H.Brady,  New  Br[taln„Conn.,  U.S.  A. 

Manufacturer  of  Mast  Anns.Poleani 
Swinging  Hoods,  House  Brackets  an*! 
other  Specialties  for  Constructior 
Vi^oT^.—CataloffufS  and  Frices  fur- 
litihf.d  on  amt^ication 


BOOKS, 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

610  Marquette   BIdg..  CHICAGO. 


MAKING  Rosettes  Our  Specialty —      ■ 

■Write  for  full  particulars,  free  Samples,  etc; 

RCleat-Concealed-Combination-Sq.  Base 
OSETTES 
Investigate — $6  saved  is  interest  on  $ioo, 

H.T.  PAISTE  CO. 

CHJCAGO  PHIIADELPHIA 


nDOELAIN^^UFACTORY. 


American  Electrical  Heater  Company, 


MANUFACTURERS  OF 


■  lilll'IWIr'^-^-''^-^ 


ELECTRIC  SOLDERING    IRONS, 

TAII-OBS'   IBOXS.    I-AUXDBY    IBOXS.    HAT    IROVS.    CFBLIKt;    IBOK 
HEATERS.  ETC.    Also  olher  I>evice8  lor  Kleclrieal  HeailDg. 

IS'y    F9IN/EF9    STf^EET,  DETROIT,    IVUCM. 


REWIRED  Wrm  RkVEN  VVHin  CORE 


OFFICE 

TKi^   Forris  ^A/h^ol    Co. 

1  131   THE  ROOKERY. 

Chicago.  April  30,  1S96. 
NEW  YORK  INSULATED  WIRE  CO.. 

320  Dearborn  St..  Ciiicago,  ML 

Gentlemen: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,   the  wire   upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Tours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN   BLACK 

CORE,      COMPETITION      LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St..  New  York. 


CHICAGO:  BOSTON: 

320  Dearborn  St.      134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building 


DiGTdONAj 


624  pages,  $3.00. 


150  pages,  Sl.oo. 


i^Sirri^ 


SLOANt 


150  pages,  $1.00. 


I5S  pages,  $1.00. 


!l.:SLOASE 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

.-■  _.      BV  T.  O'CONNOR  SL-OKMS. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Librarj-  Send  in  your  Orders. 

Suite  510  Martiuette  Building,  Chicago. 


ELECTRICIAN  PUBLISHING  COMPANY. 


October  15,   i8g<S 


WESTERN   ELECTRICIAN 


Got  any  Outdoor  Arc  Lamps  to  put  up  ? 


Then  insulate  each  with  a  Cutter's  High  Volt-  Hang  each  from  a  Cutter's  Lamp- 

age  Cross-Arm:  , Supporting  Pulley. 


Put  a  Cutter's  Wire  Rope  Insulator  inio  tlie 
Hoisting  Rope; 


Central  Electric  Company, 


Prompt  Shipment  from  Chicago 
Stock. 

GEO.  A.  McKINLOCK,  President. 
CHARLES  E.  BROWN,  Secretary. 
S.  R.  FRAZIER.  Treasurer. 


Look  for  the 

20th  Century  Encyclopedia 

of  Electrical  Supplies. 


264=266=268=270  Fifth  Avenue, 


CHICAGO. 


SOUTHERN  ELECTRICAL  SUPPLY  CO.,  ST.  LOUIS. 


WESTERN    ELECTRICIAN 


October  15,  iSgS 


Grain's 


PARHELION 


SEE  THAT  CLUTCH? 


ENCLOSED  ARC  LAMP. 

Economical,   Simple,   Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
RESPONSIBLE   SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Cen.  Sales  Agent, 

1308  SHEFFIELD  AVE.,  CHICAGO, 


THE  AKRON  ELECTRICAL  MFG.  CO., 


iBkKROri,     ^l-«IO, 


MANUFACTURE 

electhic  mining, 

lighting  and  power 

machinery, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent. 
continuous  overload,  with  52° 
rise  in  temperature. 


A 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Annnii  cia  tors. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Go. 

Partrick,  Carter  &  WUklns 

Proctor-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Are  lifuaps. 

Central  Kleotnc  Co. 

DlehlAUg  Co. 

Electric  Arc  Light  Co. 

Pt- Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

InsuU.  Martin  J. 

Lea  Mfg.  Co. 

btout,  G.  H. 

Walker  Company. 

Western  Electric  Co. 

Wetitern  Elect.  Supply  Co. 

Westlngbouse  El.  &  Mlg.  Co. 
Axe  l^l^bt  Cord. 

Leschen-Macoraber-Vfhyte 

CO. 

Samson  Cordage  Wka. 
Batteries  and  Jars. 

Burnley  Batl.  A  Mfg.  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Gordon  Battery  Co. 
ininolK  Electric  Co. 
Loolanohe  Battery  Co.,  The 
National  Carbon  Co. 
Partrick.  Carter  A  WUkins. 
Peru  Elec.  Mfg.  Oo. 
Roche,  Wm. 
Western  Electric  Co. 
Western  Elect.  SupplvCo. 
Beariiiffs    and    Bearing 
Metal. 
Lesuhen-Maoomher-Whyte 

Co. 
Standard  Brass  Works. 
Bells. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Huebel  &.  Manger. 
Illinois  Electric  Co. 
Partrick.  Carter  &  Wllkins. 
Proctor-Raymona  Mrg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
BeltUiff. 
LinkBelt  Machinery  Co. 
L.  P  AD.  Transmitter  Co. 
Main  Belting  Co. 
Munson,  Chas.  Belting  Co. 

Peerless  RuDoer  Mlg.  Co. 
Shultx  Belting  Co. 
BvUers.      ^    , 
Ames  Iron  Works. 
Armlngton  &  Sims  Co. 
Westlngbouse,  Church,  Kerr 
&Uo.  ,      ^ 

BooKs,  Electrieai. 

Bleoirlolan  Publishing  Oo. 
Bridges.  Floors.  Cranes. 

Berlin  Iron  Bridge  Cp. 
Brnsbes.         ,    „ 
Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Holmes  Fibre- Graphite  Co. 

K.  &  W.  Company. 

Ohio  Elec.  Soeclatty  Mfg.  Co. 
Western  "Plect  Supply  Co. 
Boildings  and  Koofing. 

Berlin  Iron  Bridge  Co. 
Bnrslar  Alarm*. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Huehel  &  Manger. 

Partrick.  darter  A  Wllkins. 

Western  Elect.  Supply  Co. 
Cables  (i^ee  Insulated  Wires.) 
Cables,  Blectrlc  (See  Insu- 
lated     Wires) ,     Copper, 

Sbeet  and  Bar. 

American  Eleo.  Works. 

Brliey  W  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore.  Alfred  F. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  O.  Co. 

WaHhburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
CarhonM.Potnts  A  Plates. 

Central  Electric  Co. 

Qbloago  Edison  Co. 


Opmmerclal  El.  Supply  Co- 

iuiectno  Appliance  uo. 

National  carbon  Co. 

Aeisinger,  Hugo. 

Western  Elect.  Supply  Co. 
Castings. 

Standa.d  Brass  Works. 
Compound. 

Boiler  Expurgator  Co. 

Dearborn  Drug&Chem.Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  Si  Co.,  K- 

Ohio  Elec.  Specialty  Mfg.Co. 

Standard  Paint  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co- 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Construction  A  Uepalrs. 

Akron  Elec.  Mlg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Chicago  Edison  Co. 

Pt.  Wayne  Elec.  Corporation. 

Hodge,  Walsh  &  Lorlng. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

W^estern  Electric  Co. 

Western  Elect  Supply  Co. 
Contractors  and  Electric 

Ideht  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Foree. 

Broughton.  H,  P. 

Bullock  Elec.  Mfg.Co. 

Central  Electric  Co. 

Commercial  El,  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 

Sargent  &,  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlngbouse  Eleo  &  MfgCo. 
Conveyors. 

Link-Belt  Machinery  Co. 
Copper. 

BeHy&Co.Chas.  H. 

Mansfield  Temp.  Copper  Co. 

Standard  Brass  Works- 
Copper  Wires. 

American  Electrical  Worlcs. 

Besly&Co.,ChasH. 

Brliey.  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng'sSons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Cordacc* 

Samson  Cordage  Wlca. 
Correspondence  Schools. 

Elec.  En^'ineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
CTross-Arms,     Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Electric  Ry.  Equipment  Co. 

Earr  Tei.  &  Cons.  Sun.  Co. 

Western  Elect.  Supply  Co. 
Cnt-Outs  and  SiritcheB. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chioaeo  EdiRon  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  v.l  b  Mfg.  Co. 

Edwards  *  Co. 

Eleotno  Appliance  Co. 
Emerson  El.  Mfg.  Co. 

General  Eleo.  Co. 

Illinois  Electric  Co. 
InsuU.  Martin  J. 
K.  &  W  Comoany. 
Leonard,  H.  Ward  Elec.  Co. 
PaiBteCo.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wairner  Elec.  Mfg.  Oo. 
Western  Electric  Co. 


Western  Elect,  supply  Co. 
Wessiaghouss  EL  ii  Mlg.Oo. 
Dynamos. 

Akron  Elec.  Mfg.Co. 

Bullock  Eleo.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 
Commercial  El.  Supply  Co. 
Crocker- Wheeler  Elec  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation, 
General  Electric  Co. 

luBuU,  Martin  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warner  Co.,  Wm.  F. 

Warren  Elec,  Mfg.  Co. 

Warren-Medbery  Co. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Westlngbouse  El.  &  Mfg.  Co. 
Economizers,  Fuel. 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Go. 
Elec.  Heafg  Appliances. 

American  Eleo.  Heater  Co. 
Electric  meters. 

American  El.  Meter  Co. 
Electric  Kailw^ays. 

General  Electric  Co. 

Walker  Company. 

Westlngbouse  El.  ft  Mfg.  Co. 
Electrical  and  Mecbani- 

cal  Engineers. 

Bain.  Foree. 

Broughton,  H-  P. 

Lemon,  L.  E. 

Sareent  A  Lundy. 
Electrical  Instnunents, 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co, 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

IllInolH  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Eleo.  Co. 

PalsteCo..  H.  T. 

Queen  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
'Weston  Electrical  Inst.  Co. 
Electrical  Hpeoialtles. 

Carlisle  A  Finch  Co. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Lea  Mfg.  Go. 

Ohio  Elec  Specialty  Mfg.Co. 

Western  Elect.  Supply  Co. 
Eiectro-llagnets- 

Varley  Duplex-Magnet  Co. 
Electro -Plating  macb'y. 

BeBly&Co.,Chai.  H. 

General  Electric  Co, 

Hobart  Elec.  Mfg.  Co. 
Engines,  (ilas. 

Otto  Gas  Engine  Wlti. 
Engines.  Steam. 

Ames  Iron  WorKs. 

Armlngton  &  Sims  Co. 

Ball  Engine  Go. 

Skinner  Engine  Co. 

Westlngbouse,  Church,  Kerr 
A  Co. 
Fan  Outfits. 

Beck,  A.,  Electric  Co. 

Carlisle  &  Finch  Go. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Dlehl  Mfg.  Co. 

Emerson  El,  Mfg.  Go. 
-  General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg.  Co.,  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Electric  Mfg.  Co. 

Walkor  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouae  El.  A  Mfg.  Co, 
Fibre. 

Delaware  Hard  Fibre  Go. 

Kartavert  Mfe.  Co. 

Vulcanlted  Fibre  Co. 
FUes. 

BarnettOo.,G.  AH. 
Fixtures,  El.  A  Comb'n. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Co, 
Flexible  Sbafts. 

■  Stow  Mfff.  Co 
Fuses,  Enclosed. 

InsuU,  Martin  J. 


Fuse  Wire. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Blectiio  Appliance  Oa 

Western  Elect.  Supply  Co. 
Gaskets. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
€^as  Lighting,  Electric. 

Central  Electric  Co. 

Partrick,  Garter  A  WUklns. 

Western  Electric  Co. 
€«ears. 

Besly  A  Co..  Chas.  H. 

Link-Belt  Machinery  Co. 
ferenerai  Elec.  Hnpplies. 

Back,  A.,  Electrle  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  AppUance  Co. 

General  Electric  Co. 

Illinois  Electric  Co, 

Insull.  Martin  J. 

Partrick,  Carter  A  WUklns. 

Peru  Elec.  Mfg.  Co, 

St,  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Olobes  and  Electrleal 

Glaasirare. 

Central  Electric  Co, 

Commercial  El.  Supply  Co, 

Western  Elect.  Supply  Co. 
GoT'nors,  Water  Wlteel. 

Lorn  bardWater  Wheel  Gv,Co. 
^wrapbite  Specialties. 

Besly  A  Co.,  Chas,  H. 

Dixon  Crucible  Co.,  Jos- 
Holmes  Fibre-Graphite  Co. 
Insulators    and  Insulat- 
ing Materials. 

Atlantic  Alcatraz  Asph.  Co. 

Brlxey,  W-  R. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

MuDsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insu  lated  Wire  Co, 

Okonlte  Co..  The. 

PaisteCo,,H.  T. 

Peru  Elec.  Mfg.  Co. 

PhlUlpi  Insulated  Wire  Co, 

Simplex  Electrical  Co- 
Standard  Paint  Go, 

Standard  Underground  O,  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co, 
Insulated      Wires     and 

Cables— magnet  W^lres. 

American  Electrical  Works. 

Brirey.  W,  R. 

Central  Electric  Co. 

Commercial  El,  Supply  Co. 

Eastern  Electric  Cable  Oo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Montauk  Multiph.  Cable  Oo. 

Moore,  Alfred  F. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 
.    Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A, 

Simplex  Electrical  Co, 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mf?.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Klec.  Const.  Co, 

Leonard,  H.  Ward  Eleo.  Co. 
I^amps,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Oo. 

CeBtral  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Oc. 

Edison  Lamp  Dept. 

Edison,  Thomas  A. .  Jr. 

Electric  Appliance  Co. 

General  Electric  Co., 

Illinois  Electric  Co. 

Insull.  Martin  J. 

K.  A  W  Comnany. 

Bawyer -Man  Elec.  Co. 

United  Eleo.  Imp.  Co. 

Western  Electric  Co. 


F'or  ^^Iphabtt-tioal    Indole   of  Adver-feisomon-ts  Se 


Western  Elect.  Supply  Co. 

Westinghouae  El.  <k  Mlg,  Co. 
liCather. 

American  Pegamoid  Co. 
liigbtning  Arresters. 

Central  Electric  Co.    , 

Electric  AppUance  Co. 

General  Electric  Co. 

Westlngbouse  El,  A  Mfg,  Co, 
Magnet  W^lre. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chas,  H. 

Link-Belt  Machinery  Co. 

StUweU-Blerce  Smith- Vaile. 

Westinghouse,  Church,  Kerr 
AGO. 
Mica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Go. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Link-Belt  Machinery  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck,  A.,  Electric  Co. 

Bullock  Elec-  Mfg.Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co, 

Pt,  Wayne  Elec.  Corporation. 

General  Electric  Go. 

Hobart  Elec.  Mfg.  Go. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Sargent  A  Lundy. 

Stanley  Elec.  Mfg.  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S'ipply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.  Chas,  H. 

Garlock  Packing  Co. 

Link-Belt  Machinery  Co. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

American  Pegamoid  Co. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Go. 

Standard  Paint  Co. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co-Ltd. 

Standard  Brass  Works. 
Platinum. 

Baker  A  Co. 
Poles. 

Bertbold  A  Jennings. 

Central  Mfg  Co. 

Electric  Ry.  Equipment  Co. 
'  Lindsley  Bros. 

Torrey  Cedar  Co , 

Worcester  A  Co  ,  C.  H, 
Porcelain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works, 

Peru  Elec.  Mfg.  Co. 
Beflners. 

Swarts  Metal  Refining  Co. 
Keflectorw. 

Amer  Rellector  A  Ltg.  Co. 
Re-  Winding— Repairs. 

Beck,  A..  Electric  Co. 

Chicago  Armature  Co, 

Chicago  Edison  Oo. 

Hodge,  Walsh  A  Loring. 
Rbeostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Insull.  Martin  J. 

Leonard,  Ward,  Electric  Co, 

Ohio  Elec.Speolalty  Mfg.  Co. 

Wentlnghouse  El.  A  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Go. 
Second-Hand  Macbin'y. 

Tfnde-e.  Walsh  A  Loring. 
Sliadc»(. 

Amer  Reflector  A  Ltg.  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

PartrlcK,  Carter  A  WUklns. 

Western  Electric  Co. 

Western  Elert.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

»aee   III. 


Keystone  EI.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  Inst.  Co. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  Viall. 
Street  Cars. 

Stephenson  Co.,  John."^ 
Tapes,  Insulating. 

American  Electrical  Works. 

Brliey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  AppUance  Go. 

Illinois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Co 

Okonlte  Co.,  The, 

Simplex  Electrical  Oo, 

Washburn  A  Moen  Mfg.  Co. 

WesternElectrlc  Co. 

\Vestern  Elect.  Supply  Co. 
Telephones,     Telephone 

Material   and  Siritcb- 

boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  El,  Supply  Co 

Eureka  Electric  Co, 

Ericsson  Telephcne  Co. 

Farr  Tel.  A  Cons.  Sup.  Co, 

Fisb,  H,  M..  Mfg.  Co. 

Holtzer-Cabot  Electric  Co, 

Insull,  Martin  J. 

Keystone  Tel.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Kusel,  D.  A.  Tel.  A  El.  Mfg.Co. 

Mason  Tel.  Pay  Station  Co. 

Northwest  Engineering  Co 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Star  Dynamo  Works. 

Sterling  Electric  Co- 
Stone  City  Tel.  Mfg.  &  Cons 
Go. 

Stromberg-Carlson  Tl.M.Go. 

Viaduct  Mfg.  Go. 

Victor  Telephone  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  Tel.  Cons.  Oo. 

Wilhelm  Tel.  Mfg.  Go. 

Williams  Electric  Co, 
TuolS. 

Klein  &  Son,  Mathias. 
Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co- 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Go. 

Westinghouse  El.  A  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbine  A  IVater  W^heels. 

Dayton  Globe  Iron  Works  Co 

LeIIel  &  Co.,  Jaa. 

Pelton  Wat«r  Wheel  Co. 

StUweU-BIerce  Smith- VaUe 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
W^lre,  Bare. 

Besly  &  Co^Cbaa.H, 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  AppUance  Co- 

nilnols  ElectncCo. 

Leschen-Macomber-Whyte 
Co. 

Okonite  Co.,  Thft. 

PhlUIPB  Insulated  Wire  Oo, 

Roebllng'sSons  Co.,  J.  A. 

Standard  Underground  O.  Go 

Washburn  A  Moen  Mfg.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Woodwork,  Electrical. 

Cabinet  Mfg.  Co. 
XRay  Outfits. 

Central  Electric  Co. 

Ccnomerolal  El.  Supply  00- 

Edleon  Lamp  Dept. 

Queen  &  Oo. 
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Minnesota,  and  others. 
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CHAPTER  I.  The  Nature  and  Properties  of  Erectrkity.— Oriein  of  Electricit\':  Two  Kinds; 
u-r,ws  of  Attraction  and  Kepiilsion:  Positive  and  NegiativeCliarge;  Terms.  Conductors.  Insulators, 
Electric  Conductivity;  Convening  Electricity;  Tlie  Electroscope;  Force  Exerted  Between  Ctiarged 
Bodies;  Unit  of  -Measurement  of  Quantitv  of  Electricity;  Electrometer. 

CHAPTEK  II.  Machines  for  Generating  Electricity  by  Friction  and  by  Electric  Induction.— 
Making  Maclilne  to  Continuously  Generate  Electricity  bv  Fri -tion;  Tlie  Electropliorus;  Induction 
Generator;  Units  of  ElectricCurrent  and  Pressure;  Electricity-  Conveyed  by  ifnit  Current  Each 
Second;  Negatively  and  Positively  Charged  Conductors;  Relation  of  Lightning  and  Sparks  of 
Electrical  Machine. 

CHAPTER  III.  Electric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
Action.— Action  of  Batteries:  Electric  Pressure;  Voltaic  Electricit\';  Direction  of  Current  Flow; 
Production  of  Continuous  Current:  Batteiy  Cells  in  Series;  Production  of  Pressure  by  Cells;  Polari- 
zation and  Its  Avoidance;  Ueclanche  Cell;  Open  Circuit  Cells. 

CHAPTER  IV.  Electric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
Action  (Concluded).— Closed  Circuit  Cells;  LoealAction:  Law  of  Electro-chemical  Actiou;  Electro- 
chemical Equivalent;  Primary  Batteries  Compared  witli  Dynamos  for  Furnishing  Current;  Uses  of 
Batteries;  IUfference  Between  a  Primary  and  Storage  Batterv;  How  Storage  Batteries  are  Made; 
Parallel  Connection  of  Plates  in  Storage  Batteries. 

CHAPTER  V.  The  Nature  an'i  PropertiesofMag^netism,  .Magnetic  Fields.— Permanent  Mag- 
netism: Magnetic  Attraction  and  Repulsion;  Poles  of  Magnet;  Magnitude  of  Force  Between  Two 
Magnets;  Aging  Magnets;  Earth's  Actiou  on  Magnetic  Needle;  Magnetic  Field;  Action  of  Lines  of 
Force. 

CHAPTER  VI.  The  Hagnetic  Effects  of  Electric  Currents  and  ITagnetic  Circuits.— Effect  of 
Electric  Current  on  ^Magnetic  Needle:  Relation  Between  Direction  of  Lines  of  Force  and  Direction 
of  Current  Flow:  Determination  of  Current  Direction  bv  Compass;  Ampere  Turns;  Solenoids; 
Ampere's  Theory:  Solenoids  with  Steel  or  Iron  Cores:  Kesidual  Magnetism;  Electro-Magnets; 
Magnetic  Permeability;  :Magnetic  Rehictance:  IMagneto  Motive  Force  or  Magnetic  Pressure. 

CHAPTER  VII.  Ohm's  Law  of  the  Flow  ol  Electricity.— Pressure;  Resistance;  Current; 
Volt:  Ohm;  Ampere;  Mercurj' Resistances;  Conductivity  of  Copper  Compared  with  Other  Metals; 
Resistance  of  Circuits  Made  Up  of  tlie  Same  Parts  in  Parallel;  Joint  Resistances;  Fall  of  Voltage 
Over  Resistance;  Effect  of  Temperature  on  Resistance;  Copper  Temperature  Coefficient. 

CHAPTER  VIII.  Heating  Effects  of  Electric  Currents.  Miscellaneous  Effects  of  Electric 
Currents.— Foot-pound:  Joule;  Horse-power:  Watt;  Kilowatt;  Watts  per  Horse-power;  Heating 
Effects  on  Bearings  of  Machinery ;  Effect  of  Electricity  on  Nerves  of  Animals ;  Muscular  Effect  of 
Strong  Currents. 

CHAPTER  IX.  Galvanometers  and  Voltameters.— Differences  in  Construction  for  Large  and 
Small  Currents;  Presence  and  Direction  of  Currents  Shown  by  Galvanometer;  Strength  of  Current 
Indicated;  Tangent  Galvanometer;  Reflecting  Galvanometer;  Needle  Suspension;  d'Arsonval  Gal- 
vanometer; Terms  "Dead-Beat,"  "Calibrate;"  Voltameter;  Electrolyte,  Electrolvsis;  Electrode; 
Forms  of  Voltameters. 

CHAPTER  X.  neasurement  of  Electrical  Resistance.— Resistance  Measured  by  Substitution; 
Resistance  Boxes;  Use  of  German  Silver;  Coils;  AVheatstone  Bridge;  Measuring  Resistances  \yith 
Bridge;  ^Measuring  Very  High  Resistances;  Practical  Examples. 

CHAPTER  XI.  Every-day  Measurements  of  Electric  Currents  and  Pressure.— Three  Effects 
by  AVhich  Currents  are  Directly  Measured;  Amperemeters;  Milliampere;  Microampere;  Three 
Classes  of  Magnetic  Amperemeters;  Weston  Amperemeter;  Electro  DMiamometeis;  Hot  "Wire 
Instruments;  Scales  of  Amperemeters:  Alternacing  Current  ^Measuring  Instrmnents:  Measuring 
Very  Large  Currents:  Measurine  Hectric  Pressures;  Voltmeters;  Cardew  ^'oltmefer;  Electro- 
meters; Electrostatic  Voltmeters;  Standard  Cells;  Measuring  Currents  by  Voltmeter  and  a  Standard 
Resistance. 

CHAPTER  XII.  Every-day  Measurements  of  Electric  Power,  Condensers  and  the 
neasurement  of  their  Capacity  .—Wattmeters;  Electrodynamometer  Used  as  Wattmeter;  Record- 
ing Wattmeters;  Coulomb  Meters;  Watt  Hour;  Ampere  Hour;  Capacity;  Farad;  Microfarad;  Con- 
denser; Capacity  of  Condenser;  Charging  Condenser;  Specific  Inductive  Capacity;  Selection  of  In- 
sulation for  Telephone  Cables;  Capacity  of  Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacity  Jleasurements;  Leyden  Jar. 

CHAPTER  XIII.  Electrolytic  Deposition  of  rietals.— Electroplating;  Metals  Commonly  Used 
in  Plating;  Salt  of  a  ^Metal;  Nitrj^te  of  Silver;  Cyanide  of  Silver  and  of  Potassium;  Solution  for  Sil- 
ver Plating;  Vats;  Quality  of  Electrolytic  Deposit;  Effect  of  Too  Great  or  Small  Currents;  Cleaning 
Articles  to  be  Plated;  Gilding  Inside  of  Silver  Articles;  Ease  Metals  on  AVliich  Nickel  is  Usually 
Plated;  Solution  for  Nickel  Plating;  Electrot>-ping;  Electrotj^pe  Molds;  Electrotj-pe  Finishing; 
Electrolytic  Refining  of  Copper;  Solution  Used- 

CHAKTERXIV.  The  Electric  Telegraph.— Elements  of  Electric  Telegraph;  Telegraph  Cir- 
cuits; Telegrapliic  Signals;  Sending  and  Keceirine;  Telegraph  Lines;  Sounder;  Relays;  Local  Cir- 
cuits; Multiple  Telegraphy;  Duplex  Telegraphy;  Diplex  Telegraphy;  Quadruplex  Telegraphy. 

CHAPTER  XV.  Hultiple  Teleeraphy.— Differential  Relay;  Polarized  Relay;  Pole  Changer; 
Principles  of  Operation  of  Diplex,  Quadruplex,  Bridge  Duplex;  Artificial  Line;  Autographic  Teleg- 
raphy. 


Blake  Transmitter;  Ex- 


CHAPTER  XVI.    The  Telephone.— Bell  Telephone;  Microphone; 
changes;  Switchboard;  Long-Distance  Transmitter. 

CHAPTER  XVLI.  The  Construction  of  Telegraph  and  Telephone  Lines  and  Instruments- 
Poles;  Cross-Arms;  Pins;  Joints;  Insulators;  Insulation;  Groimd  Plates;  Underground  Cables; 
Conduits:  Fuses;  aiultiple  S^vitchboards. 

CHAPTER  XVIII.  Testing  Lines  for  Insulation  and  Conductivity  and  the  Location  of  Leaks 
and  Breaks.— Line  Troubles;  Grounds;  Crosses;  Locating  Trouble;  Earth  Currents;  Line  Con- 
ductivity and  Insulation;  Testing. 

CHAPTER  XIX.  Principles  of  Continuous  Current  Dynamos  and  Motors.- Electric  Con- 
ductor in  Magnetic  Field;  Field  Strength;  Induced  Electric  Pressure;  Direction. of  Current;  Mov- 
ing Conductors^AIternating  Current:  Djuamos;  Magnetos;  Commutator. 

CHAPTER  XX.  Principles  of  Continuous  Current  Dynamos  and  notors.Iheir  Construction, 
Care  and  Attendance.— Gramme  Armature;  Siemens  Armatiue;  Armature  Current;  Laminating 
Cores;  Foucault  or  Eddy  Currents;  Hysteresis;  Fundamental  Principles  of  Dynamos  and  Motors: 
Points  of  Good  Dynamo;  Counter  Electric  Pressure;  Types  of  Field  Windings;  Series.  Shunt  nu4 
Compound  Wound  Machines;  Multipolar  Machines;  Reeulation;  Care  aud  Maintenance. 

CHAPTER  XXI.  ArcLightingand  Arc  Light  Hachinery.— The  Arc;  Arc  Lamps;  Principles 
of  Operation;  Connections;  Arc  Dynamos;  Current  and  Pressure  Required;  Making ot  Arc  Carbons; 
Tiegulators;  Arc  Light  Switchl)oards. 

CHAPTER  XXII.  Incandescent  Lighting  and  Power  Transmission.  Two.  Three  and  Five 
WireSystemsof  Distribution  for  Electric  Lights  and  Motors.— Incandescent  Lamp;  Filaments; 
Vaccuum;  Material  for  and  Making  of  Filaments;  Advantages  of  Incandescent  Lamps;  Incandes- 
cent and  Motor  Circuits;  Constant  Pressure:  Loss  of  \'oltage:  Circular  Mils;  Practical  Examples; 
Weight  of  Copper  Required  for  Transmission  of  Power  at  Different  Pressures;  Three-Wire  System; 
Motor  Starting  Resistances. 

CHAPTER  XXni  Construction  of  Electric  Light  and  Power  Circuits,  and  Their  Testing.— 
Overhead  Electric  Light  Wires;  Weather-Proof  Wire;  Arc  Circuit  AVires;  "Drawing  In"  and  "Bui  t 
In"  Underground  System:  Underground  Electric  Light  Cables;  Edison  Tubing:  Feeders;  Mains; 
Inside  Wiring;  Cleat  Work;  Jloulding  Work;  Concealed  Work;  Dangers  from  Fires;  Distribution 
System. 

CHAPTER  XXR'.  Testing  Electric  Light  Circuits  and  the  Distribution  and  Measu.-ement 
of  Light.— Faults;  Soldered  Joints:  Magneto  Bell;  Use  of  Voltmeter  to  Locate  Groimds  on  Arc 
Circuits;  Ground  Detector;  (Jeneral  Testing;  Photometer;  Standard  Candles;  lUmuinating  Effect  of 
Lamps;  Effectof  Opal  Globes. 

CHAPTEK  XXV.  Electro- Maenetic  Induction.— Effect  of  Cutting  Lines  of  Force  by  an  Elec- 
tric Conductor;  Induced  Currents;  Induction  Coils;  Cores  of  Induction  Coils;  Transformers:  Direc- 
tion of  Induced  Current;  Self  Induction;  Attraction  and  Repulsion  of  Parallel  Wires  Carrjing 
Currents. 

CHAPTER  XX\X  Alternating  Currents.— Alternator;  Electrolytic  Effect  of  Pulsating  Cur- 
rent; Heating  Effect  of  Alternating  Current;  liftective  Value;  Alternating  Current;  Measurements; 


Fretiuency;  Period;  Apparent  Resistance. 
CHAPTER  XXVII.     Alternating  Curr 


Alternating  Currents  and  Alternating  Current  Hachinery  (Concluded). — 

Power  Used  in  Alternating  Circuits;  Alternating  Currents  for  Lightin;:;  Making  Transformers; 
Testing  Transformers:  Building  Alternators;  Number  of  Alternations;  Tlie  Exciter;  Rvmning 
Alternators  in  Parallel;  Synclironous  Motors.  T^vo-Pliase  and  Tliree-Piiass  Systems;  Induction 
Motors;  Squirrel-Cage  Armature;  Mesh  Connection;  Star  Connection. 

CHAPTER  XXVllI.  iliscellaneous  Applications  of  Electric  Motors.-Uses  of  Electric  Mo- 
tors; Motors  in  Machine  Shops:  Waste  of  Power  in  F^actories:  Advantages  of  Removing  Shafts 
and  Belts;  Estimating  Electrical  Power  Required:  Electric  Elevators:   Heciric  Launches;. 

CHAPTER  XXIX.  Electric  Railways.— Richmond  Electric  Railroad;  Trolley  Wire;  Trolley; 
Track;  Use  of  Two  Motors;  Rail  Bonds;  Heav^'  Electric  Locomotives. 

CHAPTER  XXX.  Hethods  of  Handling  and  Controlling  Railway  Hotors  and  Generators.— 
Output  Records;  Recording  Voltmeters:  Load  of  Electric  Railway  Plant;  Application  of  Storage 
Batteries  to  Smooth  Road  Curve;  Methods  of  Controlling  Street  Car  Motors;  station  Instruments; 
Equalizer. 

CHAPTER.  XXXI.  Model  Electric  Plants.— First  Central  Station;  Changes  in  General  Me- 
chanical Construction  of  Dynamos;  Instruments;  Multiple  Arcing  Galvanometers;  Use  of  Double 
and  Single  Pole  Switches;  Operating  Dvnamos  in  Parallel;  Feeder  Connections  in  Continuous  and 
Alternating  Stations;  Throwmg  Dvnarao  Into  Circuit;  Cutting  Dynamo  Out. 

CHAPTER  XXXU.  Underwriter's  Rules,  Etc.— Necessity  of  Rules;  Special  Points  in  Wiring; 
Insulation  of  Sockets,  Fuses.  Fixtures:  Annunciator  Wire;  Office  Wire;  Leaky  Wires. 

CHAPTER  XXXIII.  Electric  Welding,  Forging.  Etc.;  Electricity  Applied  to  the  Kitchen.— 
Electrical  Methods  Apj)lied  to  Metal  \\'orking;  Thomson  ApparaUis  for  Heating  Metals:  Welding 
bv  Thomson  Method;  Bernardos  Process  of  Working  Metais;  Bringing  Piece  of  Metal  to  High 
Temperature  bv  Dipping  in  Pail  of  Water;  Electric  Current  for  Warming  and  Cooking;  Electric 
Heating  and  Stoves  Compared. 

CHAPTER  XXXIV.  Electro-Therapeutics;  Galvanic  Current;  Faradic  Current;  Static  Elec- 
tricity; Electric  Osmosis;  Electro-Cautery;  Medical  Electric  Lights. 


^RICC  $2.00.    Sent  postage  prepaid  to  any  addre»$s  in  the  world  on  receipt  of  price.    The  Ideal  Work 
for  Electricians,  Central  station  Men,  Engineers,  Dynamo  Tenders,  Linemeni,  Students,  Etc. 
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I  Thousands  of  Buildin^fs  from 
I  New  York  to  San  Francisco  are 
1  Wired  with  "Paranite"  Wire. 
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New  York. 
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Others    Use   *' Paranite"  and 
Indorse''  It. 
Why  Not  You? 


WESTERN  ELECTRICAL  SUPPLY  CO. 
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mEPH0iSPmmiiS64 

SELF-COXTAINED  AUTOMATIC  HOOK. 

It    can    be   placed    in    a 

smaller  space  than  any   hook 

on  the  market.     It  is  easy  to 

install,  as  it  is  only  necessary 

to  cut   a  slot  in   the  side  of 

the   box   and  screw  it   on.      All  of  the  contacts   are   on   and   adjusted 

before  leaving  the  factory.     It  will  stand  hard  usage   and   will   always 

make  proper  connections  when  receiver  is  returned. 

It  has  wiping  contacts  of  one-quarter  inch. 

This  is  only  one  of  our  many  valuable  Telephone  specialties. 

ELECTRIC  APPLIANCE  COMPANY, 

Electrical  Supplies,  242  Madison  St.,  Chicaoo. 


We  nave  issued  a  NEW  catalogue 
of  flectrical  booka  Lontaining  100 
lia^res,  listing  every  work  on  electric- 
ity, A  copy  will  be  cheerfully  mailed 
on  receipt  of  a  two-cent  stamp. 

ELECTRICIAN  PUBLISHINGCO.. 
510  Marquette  Bldg.,  -  Ch  Icago. 


Send  for  Samples  and  Prices  ol 

SAMSON  SPOT  CORD 

For  Arc  Light  and  Trollty  Cord. 


WATEBPROOFED. 
OE  \A^OF3KS,  BOSTON,  MASS. 


We  are  selling  a  great  many  more  Candela- 
bra, Decorative  and  Miniature  Lamps  and 
Receptacles  than  we  did  a  year  ago.  People 
have  found  out  that  they  are  good  and  reli- 
able. The  same  remarks  apply  to  our  X-Ray 
Tubes  and  Fluoroscopes. 

Catalogues  for  the  asking. 

Edison  Decorative  &  Miniature 

Lamp  Dept. 

(General  Electric  Co.)  Harrison,  N.  J. 


,  -RLESS<  

Spiral,   piston 
&VALVE  ROQ  PACKJN6 


PEERLESS  SPIRAL 

Piston  and  Valve  Rod 

Expressly  for  High  Speed  Engines.  Will  Hold  400  lbs.  Steam. 

20  YEARS  OLD  AND  NO  EQUAL. 

f4  to  2  inch  diameter.    In  boxes  3  to  8  lbs. 

Manufiictured  Exclusively  by 

Peerless  Rubber  Mfg.  Co., 

16  Warren  St..  New  U\U'>''-^m\^f!i"  ^'- 


16-24  Woodward  Ave., 
Detroit,  IVIich. 


H.  P.  BflOUGHTON,  E.  E. 

Contractor  for  Municipal  and  Isolated  Electric 

Light  Plants,    Security  Bldg.,  St.  Louis. 
IRON   ARMORED   CONDUIT  WORK  A  SPECIALTY. 


®'.=.V.W.V»V.V.V.V.%V«V.V.® 


C  WE  MAKE  CUTS 
U  OF  ALL  KINDS. 


\        I  Readers  of  this  journal  In  need 

"p        ■       of  cuts    will    do  well   to  get  our 

■"  ^%     prices  beforeorderlngelaewhere. 

\  ^^     20  years  In  the  business. 

^  Chicago  Electro  &  Stereotype  Co., 

■Z       149. 166  Plymouth  Place,  Chicago,  III. 


MARTIN  J,  INSULL, 

Manufacturers'  Agent, 

1012-1013  llonadnock  Block,  CHICAGO,  ILL. 

FT.  WAYNE 

Incandescent 
Lamps. 

High   Kfficiency,  Long  Life,  Sustained 

Candle  Power. 

Dynamos,  Motors,  Arc  Lamps,  Switches.  Motor 

Controllers.  Enclosed  Fuses  and  Other  Electrical 

ApptJances. 


Force  Bain, 

Consulting  Engineer, 
Elecliicity,  Mechanics. 

Solicitor  of  Patents 


Expert  in  patent  causes. 
Suite  1657-59  Donadnock  BIdg.,  " 


Chicago, 


AURORA,  ILIi., 

ELECTRICAL  AND  MECHANICAL  ENGINEER. 

Estimates,  plans,  specifications,  superintend- 
ence and  tests  for  lighting  and  power 
plants.  Motor  work  and  electrical  equipment 
for  shops  and  factories  a  specialty. 


CROFTON  STORAGE  BATTERY. 

Cheap,  Light,  Durable,  Efficient.    Motocycle  Batteries  a  Specialty. 

CROFTON  STORAGE  BATTERY  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


■•And' 

C.   Motors 

Switches 

Fand 

I  Instruments. 

I  Switcli  boards 

I  Transfoimers 

|D.  C    Motors 

and  Generators. 


SuiiTCtiesi 


New  York,  303  Havenieyer  BIdg. 
Boston,  620  Atlantic  Ave. 
Philadelphia,  1000  Betz  Bldg. 
Chicago.  1323-1324  Marquette  Bide. 
San  Francii^co,  409  Market  St. 
Toronto,  Can.,  W,  A.  .Tohnson 
Electric  Co. ,  Agent. 
Centml  and  Western  States, 
Central  Klec.  Co.,  Chi<jajfO,  Agt, 


S-   lUi^Cxj^e^  ^i.etjRiC  )^|^to 


CpADKIMO    reduces  the  working  capacity  of  a  motor  or  dy- 
#*r%rvii«v^    namo,  wearsout  thecommutator.wastespower 
and  may  cause  a  fire.    All  this  may  be  avoided  If  you  use 


L     '   50  Cents'per  Stick. 
$5.00  per  Dozen. 
SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  all  Supply  Houses,  or 


The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator In  good  condition  and  PREVENT 
CUTTING. 

Absolutely  Will  Not  Gum  the   Brushes. 

it  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 


K.  MGLENNAN  &  CO.,  Sole  Manufacturers,   909,    100  WaShiDgtOR  St.,  CHICAGO. 


Fort  Wayne  Electric  Corporation, 


FORT  WAYNE,  IND. 


irig  I 


Apparatus  for 

>irec-t  Curreri-t  and  .Alter 
noandesoen-t  L.isl-i-ting  a 
^^\hf&r  Transmission. 


na-fc- 
nd 


INDIA  a  AMBER 


EMPIRE  J    M  I  C 

I N  «U  LATE  D       f"  ^         - 

Cloths  and  Papers.        ^^   ■"  ■-        uwEpUAB.iro.  ; 

EiigeneMiinsellcSCo.  Mica  InsiilatorcV 

IN  ANV  SHAPE  OR  PATTERK.  ^    2l8Willei  St.Ne^V  York  Sf  Cllicogo,  ll7linkcSt. 


INSULATOR 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate 

at  Ful 


Close   Regulation  and  High  EfficiehPty 
and  Partial  Gate- 


The  attention  of  ELECTRIC  COMPANIES    is  called  to  this  CELEBRATEH  WATEH 

WHEIEL  as  particularly  adapted  to  their  use,  on  account  of  its  rcmarkablT  steady  motloDt 
tilgb  speed  and  great  efficiency  aud  large  capacity  (or  its  diameter,  being  double 
the  power  of  most  wheels  of  the  same  diameter.     It  is  used  by  a  number  of  the  Icadmg  electric  com-  ' 
panies  with  great  satisfaction.    In  the  economical  use  ot   water  it  is  without  an  equal,  prodrcing  ths 
highest  Der  cent  of  useful  effect  guaranteed* 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  staft  t« 
develop  36  H.  P.  under  38  feet  head.  Arranged  witli  la-inch  Worrell  Friction  Coupling  at  one  end  t« 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  cither  single  or  in  pairSj  on  horjiontal  shaftfi, 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO 


CEDAR  POLES 

We  have  13,Oiio,  20  to  50  foot  poles  in  yard. 

C.  H.  WORCESTER    &   CO., 

Koss  P.  O.,  Mich. 


The  Standard  Open  Circuit  Batteries 
of  tlie  World. 

SiSKD  FOR  CIECULAB  AND  PEICEa. 

THE  LECLANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St.,  ti.  Y. 

PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  Bys*'em  ruDning  between  Chicago, 
Milwaukee,  St,  Paul,  MiDneapolis,  Aslilau"!  and 
Duluth,  kuown  as  theWiscoDsln  Central  Lines 
Before  makiDg  a  journey  to  a' y  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  P0:ND,  G.  p.  a.,  Milwaukee,  Wis, 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

lyrics©,     lO     C^XTltS. 

Catalogue  of  mechanical  and  electrical  books 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago 


CEDAR 


LiNDSLEY  Bros.. 

MENOMINEE.  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDINC,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
burprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
t\pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  importance  are  at  once  available. 

It  is  an  up-todaie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  foMows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
Itj;  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  fuU; 
FUctrlcal  Measurements. 

The  Electric  Railway;  Line  Work;  Instniction  and 
Cautions  for  Linemen  and  the  Dynamo  Boom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management:— all  the  directions  are  given  in  tlie  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
_     _  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chine are  also  gn  en  with  pictorial  illustration'^  of  the  same.  _  _ 

In  the  Catechism  no  less  than  2.j  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  in  different  parts  of  tlie  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


MAST  ARM 
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MANUfACTUBER    ,        ClNeiNNATI,  0. 


THE  OMAHA  EXPOSITION. 


When  the  World's  Fair  at  Chicago  ceased  to 
exist,  it  was  supposed  that  we  should  ne'er  look 
upon  its  like  again.  However,  the  Trans-Miss- 
issippi Exposition  at  Omaha  has  effectively  re- 
produced in  similarity  all  of  the  buildings  which 
made  the  White  City  so  attractive  in  1893. 

It  does  not  now  take  two  weeks  to  wander 
through  grounds  and  structures  and  then  be 
compelled  to  go  away  with  a  jumble  of  ideas, 
for  the  Omaha  Exposition  people  have  profited 
by  past  experience,  and  have  so  improved  the 
arrangement  of  exhibits  that  no  more  than  two 
or  three  days  of  time  need  be  consumed  In 
admiration  and  inspection  of  the  marvelous 
resources  of  the  West,  collected  together  in  the 
chief  city  of  Nebraska. 

Even  the  new  Midway  is  a  reproduction  of  the 
far-famed  Street  of  All  Nations  of  1893,  with 
many  improvements  upon  the  original. 

The  electric  lighting  of  the  buildings,  grounds 
and  lagoons  at  night  makes  a  scene  of  enchant- 
ing beauty,  alone  worth  traveling  a  thousand 
miles  to  see. 

The  means  of  communication  between  the  city 
and  grounds  are  ample,  and  the  distance  to  be 
traversed  is  short. 

The  ways  of  reaching  Omaha  are  innumerable, 
hut  chief  among  them  is  the  direct  Chicago  and 
Omaha  short  line  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railway,  with  its  electric  lighted,  vestl- 
buled  trains,  leaving  Chicago  every  night  at  6:15 
p.  m..and  arriving  Omaha  at  S:20  the  next  morn- 
ing.   Dining  car  service  en  route. 

Excursion  tickets  are  on  sale  at  every  coupon 
ticket  office  in  the  United  States  over  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railway  through 
Northern  Illinois  aud  Central  Iowa,  as  well  as 
at  95  Adams  street,  and  at  the  Union  Passenger 
Station,  Canal  and  Adams  streets,  Chicago. 


A^  OOOD    BOOK  1 1 


ELECTRIC  TRANSMISSION  HAND-BOOK 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  wliich 
45,000  copies  inave  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  $1.00. 


Electrician  Publishing  Company,  510  Marquette  Building,  Chicago. 
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The  Victor  Apparatus  Is  Fully  Protected  by  Patents. 


Our 

Style 

"C"  'Phone 


is  particularly  adapt- 
ed for  exchange  work. 
It  is  equipped  witb 
powerful  generator, 
the  Victor  Double 
Pole  Receiver  and 
solid  back  transmitter 
iind  is  unquestionably 
ihe  tine.st,  most  erti- 
ciont  and  durable  in- 
strument on  the  mar- 
ket to-day.  We  guar- 
antee  our  apparatus. 


Our  Style  *'C"  'Phone. 


Our 

Style 

"K"  'Phone 


is  especially  adapted 
for  long-distance  and 
toll  line  work.  It  is 
provided  with  power- 
ful generator  and 
ringer,  long-distance 
arm  transmitter  and 
double-pole  receiver, 
an  in.strument  o  f 
merit  and  fully  e«iual 
to  any  service  for 
wbich  it  may  be  de- 
sired. We  gua  antee 
our  apparatus.  AVe 
make  'phones  of  every 
description. 


The 
Victor 
Express 
Switch= 
board 


has  no  wires  running 
into  the  back  of  jacks; 
all  others  have  from  three 
to  six.  This  board  is  tb^.' 
most  t^atisfactnry  ever 
offered  to  the  telepliont- 
public.  It  is  durable  iiml 
simple,  containing  no 
useless  trappings  or  su- 
perficial parts,  'it  is  dur- 
able and  simple  in  con- 


Our  Style 


struction.  easy  and  rapid 
to  operate  and  inexpen- 
sive to  maintain.  All 
parts  aie  interchangeab'e 
and  accessible  without 
interfering  with  other 
parts  or  interruption  of 
operation  This  boa'd  is 
built  in  sections  of  tive 
drops  and  jacks,  mounted 
on  hard  rubber,  invisibly 
wired  and  so  constructed 
tbat  when  as'jembled  it 
has  the  appearance  and 
in  fact  is  one  solid  front 
Each  subscriber  has  an 
individual  ringing  key, 
and  the  gravity  drop  used 
is  a  special  feature  owing 
to  its  positive  action  and 
easy  restoration. 


We  make  a  tull  line  of 
Telephone  Apparatus. 
J       Write  for  any  informa- 
tion. 


Front  View  Showing  s  Sections 
Drops  and  Jacks. 


Back  View  Showing  5  Sections 
Drops  and  Jacks. 


Victor  Telephone  Manufacturing  Co, 

166  to  174  S.  CI.I1VTOX  ST..  CHICAGO. 


TR/VDI 


IVIA.RK: 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of  the 
BEST    THIJfGS    manufactured   or  controlled 
by   us — and    the  fact   of   our    name    connected 
therewith  is   a   guarantee  of   their  excellence — 

are   the 
IMeMV  S-tandord    ^ry   Bai't'fc^ri^s. 

^rr^S't^r    and     ^U'fc-^U'fc    Svk^i'fc^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,    WIS. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in   the  pocket   between   them,    greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  by  experts  as   containing   features   that   place   it   far  ahead 

of  all  others. 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


"WE  BEAT  THEM  AI.I-  15f  PRICE  ASD  QrALlTT." 

Telephones    "EUREKA"  Switchboards. 

WILLIAMS  MAGNETOS.  SERIES  BRIDGE  DOUBLE  POLE  RECEIVERS.  SOLID  BACK  TRANSMITTERS. 


Get  our  prices 


Our  double 

pole  receiver. 

Magnets 

Tungston 

steel. 

Workmanship 

the  best. 

Pi  ices  the 

lowest. 

Get  our 

quotations. 


SWITCHBOARDS,  LIGHTNIi\G  ARRESTERS,  DISTRIB-^ 
VTING  BOARDS,  PARTS,  SUPPLIES. 

MOTICR.— To  every  telephone  or  tolMiDe  company  seadins  us  their  names  we  will  place 
the  same  on  our  mailing  list  and  send  free  gratis  from  one  to  five,  according  to  size  oE  company, 
or  mileage  of  toll  lines,  nay-station  telephone  signs  of  a  new.  novel,  up-to  date  design:  and  at  the 
same  time  don't  forget  to  let  us  quote  you  on  your  future  wants. 

EUREKA  ELECTRIC  CO.,   157-159  Canal  St.,  CHICAGO,  U.  S.  A. 

VISIT  OUR  SALiESRInmS. 

I.  .T.  KUSEL,  Prest    Lit  j  Am.  Elec.  Tel.  Co.  H.  .J.  ICUSEL,  Secy.  Late  Stromberg-Carlson  Co. 


A  PERFECT  RINGER. 


All  of  our  magneto  bells  are  equipped  with  our 
iieiT  single  core  ringer.  You  will  undoubt- 
edly find  that  this  form  of  ringer  possesses  many 
points  of  superiority  in  many  respects  over 
all  forms  and  types  of  double  core  ringers.  Here 
are  a  few  of  the  reasons: 

ist.  The  magnetic  joints  in  the  electro- magnetic 
circuit  are  absolutely  perfect. 

2nd.  Perfect  symmetry  in  design  means  perfect 
symmetry  in  action. 

3rd.  Our  ringer  has  the  shortest  possible  length 
of  magnetic  circuit,  which  circuit  encloses  only  one- 
half  the  depth  of  the  winding 

The  fact  that  one  of  our  competitors  has 
bronglit  suit  against  us  for  infringement 
on  their  double-core  ringer  is  an  open  acknowl- 
edgment that  our  single-core  ringer  is  superior 
to  any  and  all  double-COre  ringers,  because  they 
find  that  we  are  cutting  into  their  trade. 


The  WILLIAMS   Electric   Co., 

Manufacturers  of  Magneto  Bells,  Teleplione  Receivers,  etc. 
84-86  Seneca  Street,  -  ■  CLEVELAND,  OHIO. 


H.  M.  Fisk  Mfg.  Co., 

AA/l-iea-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

E.xchanges    constructed   under  very  favorable   terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  Hanu- 
facturers  of  Tele=> 
phones  and  Switch° 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

VTrite  for  catalogue  showing  new  types  and  prices. 

U/C  PIIADAMTCC  Workmanship,  material  and  efficiency 
IIL   bUAnAn  I  XX  of  our  apparatus  to  be  of  the  highest 

f^rade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
aw  which  may  be  brought  against  OUR  patkoxs  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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MASON  TELEPHONE  PAY  STATION  COMPANY, 

MANUFACTURERS  OF 

AUTOMATIC  TELEPHONE  PAY  STATIONS  AND  PORTABLE 
SOUND-PROOF  BOOTHS, 

LUDINCTON,    MICHIGAN,    U.    S.    A. 
We  will  ship  a  Machine  to  any  reliable  independent  telephone  company   on  thirty  days' 
Inspection.     Every  machine  is  fully  guaranteed  as  to  workmanship,  efficiency  and   PATENTS. 
Every  Hotel  and  Depot  should  be  equipped  with  one.    No  extra  wires.    No  attendant. 


AGENCIES. 

Amurlcan  Electric  Telephone  Co..  171-173  s.  Canal  Si.,  Chicago,  III. 

Western  Tcleplione  Consiruclloo  Co..  250  S.  Clinton  St..  ChlcaKO,  111. 

FarrTelephonf-Constnictlon  A  Supply  Co.,  357  Dearborn  St.,  Chicago,  111. 

Keystone  Telephone  Co.,  Pittsburg,  Pa. 

E&stern  Electrical  Construction  Co.,  053  Bourse  IJldf,'.,  Philadelphia,  I'a 

Xorth  Electrical  Works,  Cleveland,  Ohio. 

Whitman  &  Couch.  19(1  Summer  St..  IJoston,  Mass, 

Standard  Telephone  A  Klectrltr  Co..  Madison,  Wis. 

I'hotnix  Eleetrii;  Tclephonri  co..  93  Washin;,'ton  St.,  Kew  York,  N.  V. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


''St.  Paul"  Telephones 


For  Kxchanees,    Private    Line 
and  Toll  Lin  3  Service.    Auto- 
matic Warfihouse  Systems,  Ex- 
^  ^  „  ^     ^      -.        .  _  press  Switchboards.    Allinstru- 

ments  fully  guaranteed.    Northwest  Engineering  Company,  St.  Paul,   Minn. 

THE     ALLEN-HUSSY     CO.,  ^"  ^"^  ^^?^^^"»^^'p^  ^^ ' 

MANUFACTURERS   OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING   SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


KLEIN'S  CLIMBERS 

Connectors's,  Liiieineii'H 
and  Construction  Tools 

Catalogue  Free...  Ba^Send  for  one 
MATHIAS  KLEIN  &  SON.     ' 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills, 


•-^THlSe  HAS  BEEN  MAKING 

UELEPHONES 

f?    20  YEARS,   NOT   CHEftP  BUT 

SERVICEABLE  AND  FULLY  SUAR/INTEED. 

,  •   CIRCULARS    FURNISHED.  • 

ViADVCT  Electric  C° 


BALTIMORE. MP,  U.S.A. 


Farr 
Telephones 

Are  so  simple  that  even 
children  can  use  them. 


It  will  pay  you 


To  get  our  new  catalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 

Hints  to  telephone  men;  how 
to  Dul.d  telephone  lines;  dia- 
grams and  directions  for  con- 
necting telephones;  how  to 
overcome  teleplione  troubles; 
diagrams  for  connecting  In- 
terconimunicatlDg  systems; 
weight  and  resistance  of  line 
wires;  estimates  for  huildlng 
exchao^es;  induction  of  va- 
rious wires;  about  telephone 
patents  Other  valuable  Doint- 
ers.  Illustrations  of  dlff*>rent 
methods  of  connecting  lines. 
Over  200  illustrations  of  every- 
thing needed  in  teleplione 
worlt.  Thisvaluahlecatalogue 
sent  free  on  request-  We 
make  everything  you  need. 


E^^^  ED  13  Telephone  and 


Construction  Supply  Co. 

357  Dearborn  St.,  CHICAGO. 

Western  Telephone  Construction  Co., 

aSO-351  S.  Clinton  St..  Chicago,  III., 


-Largest  Manufacturers   of- 


Telephones^ Switchboards  Exclusively 


In  the  United  States. 


Switchboards 

Similar  to  the  Bell  for  Inde- 
pendent Telephone  Companies. 


1j«   rrS^ 


Distributing  Boards,  Cable  Terminals  and  Pro- 
tective Devices  the  same  as  those  used  by  the 
Bell  company. 


Sterling  Electric  Co., 

71-73  W.  ADAMS   ST.,  CHICAGO. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hiand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 


book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 
on  receipt  of  price,  by  the 


Sent  prepaid 


Electrician  Publishing  Co., 


510  Marquette  Building, 
CHICAGO. 


Preserve  Your  Copies 

^  Western  Electrician. 


OF  THl 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Siwite  5 TO  Marquette  Bnltdins,,        i       »       o       . 


CHICACiO. 


Central  Energy  Telephone  System 

All  parls  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 


nnufYled    -for    Faotory, 


TRANSMITTER 

Sealed  to  prevent  opening  by  inexperienced  persons. 
RECEIVERS    Unequalled   in   Power 


Practically   Indestructible, 


The  only  make  perfectly  reliable  for  central  energy  system 

Our  regular  EXCHANGE  EQUIPMENT 


is   Complete,    Durable, 
Reliable. 

The  only  manufacturers  selling  a  complete  line  of  Public  Exchange,  Toll  Line,  Police,  Fire 
Alarm,  Street  Railway,  Central  Station  and  lutercommunlcatlng  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

Tlie  Stromberg-Carlson  Teleplione  Wlfg.  Co., 


GET  CATALOG. 


78-83  W,  .Tackson  Blvd.,  Chicago,  V.  S.  A. 


THIS 'PHONE  $5.1. 

Olbers  from  S3. 00  to  SI5.00. 

For  further  information,  write  to 

STONE   CITY   TELEPHONE 

MFC.  Sl  const.  CO., 

JOLIET,  ILL. 


The  ORATOR 

AND 

Improved  Runnings 

J  olid  back  dust  transmitters 
in  Wall,  Desk  and  Cabinet 
Styles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  their  superiority  on  either 
short  or  loDgdlstance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  ^ell  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 

JIANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO,, 

THE  ORATOR.  ELYRIA,  O.,  U.S.  A. 


ESTABLISHED 


NOTICE  ! 

The  old  original 

D.  A,  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St.. 
ST.  I.OUIS,  MO. 


The  oldest  and 
most  reUable 
manufacturer  of 
telephones  and 
switchboards  in 
the  "West.  "Write 
for  catalogue 
and  price  Ust. 


D.  A.  KUSEL; 

Proprietor, 
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(^  Dayton  Qlobe  Iron  Works  Co.  \^mm.  o. 


Shafting. 

Gearing, 
Pulleys. 

PillowBlocks, 

oovernors, 

Etc. 


gPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experienceof  more  than  fifteen  years,  Involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 
ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  relialile  ami  etlieieut  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Bighest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Libert)  St..  New  York  City,  U.  S.  A.  or  121   Main  St..  San  Francisco.  Cal.,  U.  S.  A. 

DIXON'S  BELT  DRESSING 

AND   LEATHER   PRESERVATIVE. 

Is  guaranteed  to  prevezit  blipping  and  to  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


S.S.R 

(STANDING  SEAM  ROOFING) 


Write  for 
Special  Circular 


The  best  general 

purpose  roofing' ever 

made.     Weighs  per  lOD 

square  feet  about  78  lbs., 

nearly  double   that  of  tin. 

twn-thirds  less  than  shingles  or 

gravel,  and  five-sixths  Itss  than 

slate.     Made  of  the  best  soft  steel. 

Every  sheet  rigidly  inspected,    A  cheap 

roof,  covering  a  large  surface. 


The  Cincinnati  Corrugating  Co. 

Box    533,  PIQUA,  OHIO. 


REG.TRflDE MARKS   jhe  Rhosphor  Bro NZE  SmeltingCo.[imited, 

2200  WASHINGTON  AVE.,PHILADELPH1A. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS, WIRE, RODS,  SHEETS, ETC. 

".2^-if^^-^3ionf    .  ^ — DELTA    METAL 

-       VCV        --        CASTINGS,  STAMPINGS  and  FORCINGS 

'^  DFtlGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


WATER  WHEELS 

For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especifillv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  whrd  of  the  same  diameter.    The  highest  speed 
ncr  obtained  for  the  same  power.      The  higha^t  mfaii-  efficiency  ever  realised  ivhen 
1  mining  from  half  to  ftdl  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos- 
'fible  stretifjfh.    A  gate  uvequalcd  in  qiiickuess  and  eaae  ofopcnivg  and  ctostng. 
Trsts  show  over  81  per  cent,  accrngc  efficiency  with  half  to  ftill  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

$3.00  per  year ; 
$1.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldg.,  CHICAGO. 


THE  TELEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Institute  of  EleciHcal  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables.'"    Joint  Author  of  "■Electricity  in  Daily  Lifer"' 
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iges,  138  lllus-trs 


i-tions,  Clo-tH,  Hlancl- 

EXTRACT  FROM  PREFACE. 
"This  little  book  bas  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.s  it  exists  in  America.    The  time  for  s 


i^^lc  Si3E^,  F^ri^e  $I.OO. 


snch  a  work  is  not  yet  come.  But  it  Is  felt  that  there  is  a  deraaad 
^or  a  practical  book  on  telephone  working  and  management,  and  theTELEPHONE'^HAND-l  OOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  «ho  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparafus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  ijains  have  been  spnred  to  make  it  the  best  book  of  Its  kind.    It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from   it 
t^Tsryihing  regarding  telephone  work  and  management.    It  confirms  in  size  and  style  to  our  other' Hand-Boolis  which  have  been  so  favorably  received  by  the  ent're  electrical  fraternity. 


-OONTENTS.- 


5HEAPTER   1. 


The  Invention  of  the  Tslephone. 

Soimd  "Waves.    Articulate  Speech. 

Electric  Telephony.    The  Bell  Telephone. 

The  Microphone. 

Current  Induction.  Electromagnetic  In- 
duction. 

The  Induction  Coll:  Its  Use  In  the  Tele- 
phone Transmitter. 

The  Complete  Telephone  Circuit 

Magnet  Telephones. 

The  Bell  Telephone  Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Eecelv^ 
ers.  Mercadler's  BI-Telephone. 

The  Siemens  Kotyra  Ne'imayer  and 
BSttche^  Becelvere- 


CHAPTER 13.  Carbon  Transmitters. 

14.  The  Blake  Transmitter. 

15.  The  Lone  Distance  Transmitter, 

16.  The  Solid-back  Transmitter. 

17.  The  Berliner  Transmitter. 

18.  Tlie  Cuttrlss  Transmitter. 

19.  Various  European  Transmitters. 

20.  The  Efficiency  of  Carbon  Transmitters, 

21.  Batteries  for  Telephone  Work, 

22.  Open  Circuit  Batteries. 

23.  Closed  Circuit  Batteries. 

24.  The  Practical  Management  of  Batterlesr 
36o  Magneto  Bell. 

2&  Automatic  Switches. 

S7o  Teiephone  Line  ConstnictioiL, 


CHAPTER  28. 

29. 


31 


Metallic  Circuit, 

Underground  Wires. 

Lightning  Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instruments. 

Inspection  and  ftlamteoance. 

The  Condenser;  Its  Use  in  Telephony. 

Electromagnetic  Retardation. 

Exchange  Working. 

Small  Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long  Distance  Telephony, 
„.    Duplex  Telephony.  ^  ,     . 

41,    Simultaneous  Telegraphy  and  Telephony 

AppeiidJx, 


34. 


40. 
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^  DRUG  AND  OHEMICAL  WORKS, 

DEARBORN  ladoratories,  water  chemists, 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


VEGETABLE  BOILER  COMPOUND. 


ALL   KINDS  OF  ANALYSIS.         OILS  A  SPECIALTY.         WATERS  FREE. 


Finest  and  Largest  Laboratories 
in  the  World. 


29, 30,  31, 32  and  33  Rialto  Building,  CHICAGO. 


WM.  H.  EDGAR,  President. 


SANDY  HILL,  N 


MANUFACTURERS  OF 


INDUCTOR  ALTERNATORS. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


OFFICES: 

New  York— .'i9  Cortlaodt  St. 
Providence,  K.  I.— Baniuau  IJldg 
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"ELECTRIC  LIGHTING," 

A  PRACTICAL  EXPOSITION  OF  THE  ART  FOR  THE  USE  OF 

Engineers,  Students  and  Others   Interested  in  tFie  Installation  or 

Operation  of  Electrical  Plants. 


'riC4 


13    B. 

Professor  of  Electrical  Engineering,  Columbia  University,  New  York. 

Prepaid.     -      l^rsac-ticai  and  LJp'-to- 

Just  the  Book  you  want.   450  Pages,  over  150  Illustrations.    Read  the 

>F-    OOIMTEIMTS: 


Da-t< 


Chapter  I,  Introduction;  Chapter  II,  History  of  Electric  Lighting;  Chapter  III,  General  Units  and  Measures;  Chapter  IV,  Classification 
and  Selection  of  Electric  Lighting  System;  Chapter  V,  The  Location  and  General  Arrangement  of  Electric  Lighting  Plants;  Chapter  VI,  Build- 
ings for  Electric  Lighting  Plants;  Chapter  VII,  Possible  Sources  of  Electrical  Energy;  Chapter  VIII,  The  Steam  Engine,  History  and  General 
Principles;  Chapter  IX,  Steam  Boilers  for  Electric  Lighting;  Chapter  X,  Steam  Engines  for  Electric  Lighting,  General  Construction;  Chapter 
XI,  Typical  Forms  of  Steam  Engine  for  Electric  Lighting;  Chapter  XII,  Steam  Engines  for  Electric  Lighting,  Selection,  Installation  and 
Management;  Chapter  XIII,  Gas,  Oil  and  Hot  Air  Engines;  Chapter  XIV,  Water  Wheels  and' Windmills;  Chapter  XV,  Mechanical  Connec- 
tions between  Engines  and  Dynamos,  Direct  Coupling,  Belting  and  Shafting;  Chapter  XVI,  Toothed,  Friction  and  Other  Gearing;  Chapter 
XVII,  Principles,  Construction  and  Management;  Chapter  XXI,  Applications  of  Accumulators  in  Electric  Lighting;  Chapter  XXII,  Switch- 
boards, Including  Switches,  Fuses  and  Circuit-Breakers;  Chapter  XXIII,  Electrical  Measuring  Instruments;  Chapter  XXIV,  Lightning  Arresters. 

Every  Engineer  and  Electrician  who  desires  to  thoroughly  master  the  Art  of  Electric  Eighting  should  have  a  copy  of 

this  book.    Sent  promptly. 


ELECTRICIAN  PUBLISHING  COMPANY, 


Suite  510  Marquette  Building, 


WESTERN   ELECTRICIAN 


October  15,  i8gS 


KNOWLEDGE  IS  POWER. 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject.  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published,  promptly  on 
receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


Allsop,  F.  C— Electrical  Bell  Cooetruct'on;  Treatise  on  the 
OonstructioQ  of  Electric  Bells,  iDdicatore,  and  similar 
apparatus.     177  illustratioas $1.25 

Angell,  J.— Elements  of  MagnetiBm  and  Electricity,  with 
Practical  InstructiOQ^  for  the  Performance  of  Experi- 
ments, and  the  oonstructioa  of  cheap  apparatus.  One 
hundredth  thousand.     160  illastratiODS Jl.OJ 

Atkinson,  Philip.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  folly  revised,  and  new  matter  added.  104 
illustrations.     260  pages , $1.50 

Atkinson,  Philip.— The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  illustrations.  Second 
edition..  $2.00 

Ayrtoni  W.  E. — Practical  Electricity;  a  Laboratory  and 
Lecture  Course  J  or  First- year  tstudents  of  Electrical 
Engineering,  based  on  the  Practical  Definitions  of  the 
Electrical  Units.  With  numerous  lUustrationsi  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B.— New  Dynamo  Tenders'  Hand  Boob.  This 
is,  as  the  name  indicates,  a  New  Book,  mucti  more  com- 
plete than  the  old  one.  with  all  the  luformation,  instruc- 
tions and  rules  which  are  required  by  practical  men, 
as  Dynamo  Tenders,  Linemen,  Stationary  Eneineers,  nnd 
owners  and  operators  of  all  kinds  of  Electric  Plants.  It  is 
the  only  book  of  the  kind  published  in  the  English 
language.  226  pages,  140  illustrations,  flexible  cloth 
binding,  size  of  type  page  5}2^Z  laches $1.00 

Badt,  Lieut.  F.  B. — Inoaadesceot  Wiring  Hand-book.  A 
timely  boob  containiog  full  illustrations  for  incandescent 
wiring  and  complete  Information  concerning  methods  of 
running  wires,  location  of  safety  devices,  tipUces,  insula- 
tion, testiug  for  faults,  wire  gauges,  general  electrical 
data,  calculating  sizes  ot  wires,  wiring  fixtures,  elevator;, 
buildings,  isolated  aud  central  station  plants.  The  only 
boob  of  the  bind  published.  Type  page  5}^x3  inches, 
fiexible  cloth  binding.  66  pages,  35  cuts  and  5  tables,  3  of 
which  are  12x18  inches $1.00 

Badt,  Lieut.  F.  B. — Bell  HangTs'  Hand-oob-  Just  the  boob 
for  people  engaged  in  selling,  installing  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  house  or  hotel 
annunciators,  burglar  or  fire  alarms,  electric  gas  lighting 
apparatus,  electric  heat  apparatus .  106  pages,  97  illustra- 
tions, fiexible  cloth  binding.     Type  page  o}2Z.S  inchec.$1.00 

Badt,  Lieut.  F,  B. — Electric  Transmission  Hand-book.  First 
edition,  three  thousand  copies.     97  pages,  22  illustrations, 

27  original  tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  worb  published  to  date  The  boob  containe  all  neces- 
sary Information  for  Power  Producers,  Capitalists,  Agents. 
Engineers  and  Motor  Inspectors.  Willi  this  boob  anybody 
may  mabe  estimates  on  the  co.-t  of  Transmission  Plants. 

BedelL  Fred'k  and  Albert  C.  Crehore.— Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for  Stu- 
dents and  Engineers.  Second  edition.  112  illnstra- 
tions $2.50 

Blakestey,  T,  H.~Papers  on  Alternating  Currents  of  Elec- 
tri'ity  for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged,    12mo,  cloth $1.50 

Bonney,  G.  E.— E'ectro-Plater's  Hand  Boob.  A  Manual  ior 
Amateurs  and  Young  Students  on  Electro-Metallurgy.  60 
iilustraiions.    208  pages.    12mo,  cloth $1.25 

Bottone,  S.  R. — Electrical  Instrument  Mabing  for  Amateurs. 
A  Pfacliciil  Hand-boob,  with  48  illustrations.  Fourth  edi- 
tion.   Enlarged  by  a  chapter  on  thr-  Telephone $0.50 

Bottone,  S.  R.— The  Dynamo,  How  Made  and  How  Used.  A 
Boob  for  Amnteurs.  Eighth  edition,  with  additional  mat- 
ter and  39  illustrations $1.00 

Bottone,  S.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handbook  for  Amateurs  and  Practical  Men.  Reduced  to 
.....$0  50 

Bottone,  S.  R.— How  to  Manage  the  Dynamo.  A  Hand-boob 
for  Ship  Engineers,  Electric  Light  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W.  J. — Electric  Lighting  Plants,  their  cost  and 
operation.    275  pages,  many  Illustrations  and  diagrams 

Cloth $2.00 

Paper 1.00 

Cox,  Frank  P. — Continuous  Current  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2,00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H.  A.  Foster.  Illustrated.  Second  edition,  revised  and 
enlarged $1.00 

Crosby,  O.  T.,  and  Dr.  Louis  BelL— The  Electric  Railway  in 
Theory  and  Practice.  A  Complete  Treatise  on  the  Con- 
struction and  Operation  of  Electric  Railways,  Second  edl- 
tion,  revised  and  enlarged.     183  illnstrations $2.51.' 


Desmond,  C  has  .—Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatise  on  the 
principles,  construction  and  operation  of  Dynamos,  Mo- 
tors, Lnmps.  Indicator  and  Measuring  Instruments;  also  a 
full  explanation  of  the  electrical  terms  used  in  the  worb. 
Part  II.  Alternate  Current  Apparatus.  Oontaiolog  an 
explanation  of  the  principles  governing  the  generation  of, 
and  a  description  of  the  Instruments  and  machinery  used 
in  connection  with  Alternate  Llectrlc  Currents.  Illus- 
trated." Revised  edition $2.60 

Dyer,  A.— Induction  Coils.  How  Made  and  How  Used.  Third 
edition.    Boards $0.50 

Fleuiing,  J.  A.— Short  Lectures  to  Electrical  Artisans.  A 
course  of  Experimental  Lectures  delivered  to  a  Practical 
Audience.     Fourth  edition.  74  illustrations $1.50 

Flei.ning,  J.  A.— The  Alternate  Current  Transformer  In 
Thenry  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents,  500    pages,  fully  illustrated  and  with  copious 

index.     Second  edition $3.00 

Synopsis  of  contents;  Chapter  i.  Introductory.  2.  Elec- 
tro-ilafinetic  Induction  .  3.  The  Theory  of  Simple  Periodic 
Currents.  4.  Mutual  and  Self  Induction.  5.  Dynamical 
Theory  of  Current  Induction. 

Vol.  II.  The  Utilization  of  Induced  Onrrents^Svo.  cloth. 
London,  1892 $5.00 

Gore,  Q. — The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  of  Electro  Deposition.    Fourth  edition $200 

Gordon. — School  Electricity.  Sources,  Currents,  Measure- 
ment. Telegraphy,  Telephony,  Lightning,  Electrolysis. 
Induction,  etc.  262  pages,  with  UO  illustrations $2.00 

Grier,  Thos.  G.— Wiring  for  Motor  Circuits.  A  handy  little 
pamphlet  containing  tables  for  wiring  and  for  motor  serv- 
ice, arranged  in  convenient  form  for  ready  reference. $1.00 

Haskins,  C.  H. — The  Galvanometer  and  its  Uses.  A  Manual  for 
Electricians  and  Students.    Fourth  edition,  revised  .  .$1.50 

Haskins.— Transformerf.  Their  Theory,  Construction  and 
Application  Simplified.     38  illu:«trations $1.25 

Hawkins,  C.  C.  and  F.  Wallis.— The  Dynamo,  its  Theory, 
Design  and  Manufacture.  190  illustrations $3.U0 

Hering. — Practical  Directions  for  Winding  Magnets  and 
Dynamos.  12mo.  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M.  —  Experimental  Scienre.  Elementary, 
Practical  and  Experimental  Physics,  650  Illustrations  $4.00 

Hopkinson. — Original  Papers  on  Dynamo  Machinery  and 
Allied  Subjects.     Illustrated $1.00 

Hopkinson,  Dr.  John.- Dynamic  Electricity;  Its  Modern  Use 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitalier,  E. — Domestic  Electricity  for  Amateurs,  Trans- 
lated from  the  French.  With  addltioos  by  C.  J.  Wharton. 
With  illustrations  $2  50 

Houston,  Prof.  E.  J. — A  Dictionary  of  Electrical  Worfls, 
Terms  and  Phrases.  Third  edition,  re-written  and  greatly 
enlarged.  Large  8vo.  662  pages,  and  570  illustrations 
$5,00 

Kapp,  Gisbert. — Electric  Transmission  of  Energy  and  Its 
Transformation.  Subdlvison  and  Distribation.  A  practi- 
cal handbook.     Third  edition $3.00 

Kapp,  Gisbert.— Alternate  Current  Machinery  Illustrated. f  0.50 
[Vol.  Ofi  Van  Nostrand's  Scieace  Series.] 

Kapp,  Gisbert.- Altematiaig  Curre' ta  of  Electricity.  Theli 
Generation,  Measurement,  Distribution  and  Application. 
Authorized  American  ed.  With  an  introduction  by  William 
Stanley.  Jr.    Illustrated ...$1.00 

Kapp,  Gisbert.— Dynamos,  Alternators  and  Transformers. 
13S  illustrations $4,00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Testing.  Fifth  edi- 
tion.   200  illustrations.    Svo.  cloth.  London,  1892 $7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R.— The  Electrical  Engineer's  Pocket  Boob. 
Modern  Rules,  tormulfe,;  Tables  and  Data.  32mo,  leather 
$1.75 

Lockwood„T.  D.— Electricity,  Magnetism  and  Electric  Teleg- 
raphy. A  Practical  QiUde  and  Handbook  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.    376  pages,  152  Illustrations $2.50 

^ockwood,  T.  D.— Electrical  Measurement  and  the  Galvanom- 
eter; its  Construction  and  Use.     Second  edition...  $1.50 

Lockwood,  T.  0.  — Practical  Information  for  Telephonists. 
12mo,  cloth.    N.  Y $L00 

Meadowcroft,  W.  H,— The  A.  B.  C.  of  Electricity.  36 
Illustrations $0.60 

Martin,  T.  C. — Inventions,  Researches  and  Writings  of  Nlbola 
Tesla.  With  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lighting.  500  pp.  300  Illustra- 
tions, second  edition' $4.00 


Martin,T.C.  and  Wetzler,  J.— The  Electric  Motor  and  its 
Appti  3atlons.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr.  L. 
Bell.     300  IllUbtrations $3.00 

Haver,  and  Davis,  M.M.— The  Quadmplei.  With  Chapters 
on  the  Dynamo-Electric  Machine  in  Relation  to  the  Quad- 
rnplex.  The  Practical  Worbing  of  the  Duplex  Telegr<iph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    $1.5C 

McClure,  J.  B. — Edison  and  his  Inventions,  with  Full  Ex- 
planations of  the  Telephone,  Phonograph,  Tat^emeter. 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1.00 

Niaudet,  Alfred.— Elementary  Treatise  on  Electric  Batteries. 
Translated  trom  the  French  by  L.  M.  Fishbacb.  lUus. 
trated $2.5q 

NoIL  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  interior  wiring.     Illustrated $1.50 

Pope,  Franklin  Leonard.— Modern  Practice  of  the  Electric 
Telegraph.  A  technical  Hand-boob  for  Electricians, 
Managers  and  Operators.  185  illustrations.  14th  edition, 
rewritten  and  enlarged $1,50 

Prindle,  H.  B  — A  Popular  Treatise  on  the  Electric  Railway 
of  to-day.     Fully  illustrated $0.25 

Russell,  Stuart  A.— Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $i.'.;5 

Salomons,  Sir  Oavid.—Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Hand- 
boob.  7th  edition,  revised  and  enlarged.  With  illus- 
trations.    12  mo,  cl.   London,  1893 $1.50 

Sloane,  T.  O'Conner. — Electricity  Simplified.  The  Practice 
and  Theory  of  Electricity,  including  a  Popular  i  eview  of 
the  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  $1.00 

Sloane,  T.  O'Connor. — The  Standard  Electrical  Dictionary. 
A  Popular  Dictionary  of  Words  and  Terms  used  In  the 
practice  of  Electrical  Engineering,  350  illustrations. $3.00 

Sloane,  T.  O'Connor. — Electric  Toy  Mabing  for  Amateurs, 
including  Batteries,  Magnets,  Motors,  Miscellaneoaa  Toys 
$1.00 

Sloane,  T.  O'Connor.- The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Methods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engioeering  and  experimenting. 
Third  edition,  revised $1.00 

Tesla,  Nikola.— Experiments  with  Alternate  Currents  of  High 
Potential  and  High  frequency.  A  lecture  delivered  before 
the  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  biographical  sketch  of  the  Author  Illus- 
trated  $100 

Tesla,  Nikola. — Lectures  on  the  Electro-Magnet.  lUustrnted, 
$LO0 

Thurston,  Prof.  R.  H. — Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lightini?  Purposes.  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Con- 
struction and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines-     With  many  folding  plates $1.50 

Thomson,  Prof.  Ellhu. — What  is  Electricity?  Illustrated.$0.25 

Thompson,  Sylvanus  P.— Dynamo-Electric  Machinery.  A 
Series  of  Lectures,  with  an  introduction  by  Franblln  L. 
Pope.  16mo.  Numerous  illustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  66) $0.50 

Thompson,  5ylvanu5  P.— Polyphase  Electi-ic  Currents  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.50 

Thompson,  Sylvanus  P.— Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery.  16mo.  (Van  Nostrand'a  Science  Series, 
No-  75) $0.60 

Thompson,  Sylvanus  P.— Dynamo- Electric  Machinery. 
Fourth  edition,  revised  and  rewritten.  Namerons  illus- 
trations and    29  plates.     1,000  pages $6  00 

Trevert. — How  to  Mabe  Electric  Batteries  at  Home.  lUus 
trated $0.25 

Urquhart.- Eleotro-Plating.  A  Practical  Hand-boob  on  the 
Deposition  of  Copper,  Silver,  Nicbel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2.00 

Walker,  F. — Practical  Dynamo  Building,  for  Amateurs.  How 
to  wind  for  any  output.  With  numerous  illustrations. 
16mo,  boards.   (Van  Nostrand'fi  Science  Series,  No.  98).f0.50 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.    Illustrated $1.00 

Webb,   Herbert  Laws.— Telephone  Hand-boob,  Illufltrated. 

V2mo,  cloth.    Chicago.  1895 $1.00 

The  only  complete  worb  on  the  Telephone.  All  possible 
information  for  any  one  interested  in  Telephones  and  how 
to  mabe  and  operate  them . 


ELECTRICIAN  PUBLISHING  CO., 


Suite  510  Marquette  Buildings  Chicago  < 


October  IS,  1898 


WESTERN    ELECTRICIAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


New  Dynamo  Tenders'  lIand=Booke 

By  F.  B.  BADT. 

226  Pages,  140  Illustrations.     Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen.  Stationary  Engineers,  and  owners 
and  operators  ot  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  7,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


THE  LIIMK-BELT  IVIACHiNERY  CO. 


ENGINEERS, 


FOUNDERS, 


Cast  Iron  Screw  Conveyor  for  Handling  Ashes.  Ore.  Sand,  etc. 


MACHINISTS, 
CHICAGO.  U.  S.  .4. 

Modern  Power  Transmission  Ma- 
chinery, 

Rope  Drives,  Heavy  Pulleys,  Gears 
and  Fly  Wheels, 

Approved  Friction  Clutches,  etc. 

Mcdern  Methods  of  Handling  Coal  in 
Power  Plants  and  Large  Electric 
Stations. 

Designs    and    Estimates    Submitted 
Promptly. 

LIXK-EELT  EXGINEERINO  CO., 

PHILAUELI'HIA  AND  NEW  VOKK. 


ARMIN6T0N  &  SIMS  COMPANY 


provide:  iMOi 


I. 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00. 


ELECTRICIAN     PUBLISHING    CO., 


NZSTTir  EDITION. 

X  -  RAYS 

FOR  EVERYBODY. 

By     Ed'XM/^ard     Trever-t. 


Just  off  the  Press.    93  Pages.    47  Illustrations. 

Fully  describes  in  plain  terms  how  to  perform  experiments  with  the  X-Ray  Outfit. 
Tells  what  electrical  apparatus  is  needed  and  how  to  manipulate  it.  Illustrations  show 
clearly  how  to  connect  up  the  Crookes  Tube,  the  RuhmkorfE  Coil,  and  how  to  run 
them,  either  by  batteries  or  electric  light  currents.  How  to  make  an  X-Ray  Outfit 
very  cheaply,  including  a  Fluoroscope. 

Write  us  at  once,  enclosing  25  Cents  in  stamps,  postal  note,  express  money  or- 
der, and  get  one  of  these  valuable  books. 


ELECTRICIAN  PUBLISHING  CO., 


510  Marquette  BIdg., 
^i-iic:>voo. 


STREET  RAILWAY  MEN 


■And  others  engaged  in 
electric  railway  work  will 
be  interested  in 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-BOOK. 

By  WM.  I.r>TERN. 

The  Motor  Engineers' and  Electrical  "Workers' Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  engineers  and 
street  railway  men.  The  diagrams  of  controUerconQections  and  combinations  will  he  found  of 
great  value  in  practical  work,  The^metbods  of  testing  are  Ixjth  simple  and  reliable.  The  writer 
is  indebted  to  the  Westinghouse,  General  Electric,  Walker  and  Steel  Motor  companies  for  in, 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law,  Watt,  Kilowatt,  Ampere.  Turn.  Hour. 
etc.  Potential,  E.  M.  F..  \"oltage.  Drop  of  Potential,  Resistance  (Ohmic),  Conductivity.  Chapter 
II.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  111. — Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc,  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series, 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  JIachine.  General  Principles,  Field  Windings, 
(Varieties),  Series,  Shunt,  Compound,  etc.  Short  Shunt,  Lorn,'  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  ;Not  Run  in 
Multiple,  Sparking.  Polarity,  Excitation  Grounds.  Generators  in  Multiple.  Connections.  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Jlultiple,  Chapter  VI.— Tbe 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power.  Ef- 
ficiencv.  Clfapter  VII.— Measurements  and  Tests  of  Street  Railway  Jlotors— Faults,  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests.  Voltmeter  Method.  Description  of 
Voltmeter  and  Ammeter.  The  Wheatstone  Bridge,  Instructions  for  Operating.  Drop  of  Potential 
in  Motor  Circuits.  Chapter  Vlll.— Instructions  for  Operating  Car  Apparatus:  Brushes.  Sparking 
at  Brushes,  Bearings,  Bucking,  Fuse,  Block,  Operating  Car,  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel,  Controller.  Reverse  Switch,  Rheostat.  Fuse  Box,  Light- 
ning Arrester.  Heaters.  Chapter  X.— Detinitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
Svstem  (G.  No.  14,  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines.  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  B-ake).  Walker  System  (B2.  E)  Steel  Motor 
Co.  Svstem.  Chapter  Xll.- General  Electrical  anc  Mechanical  Information.  Belting.  Shafting, 
Pulleys  and  Gears,  Melting  Point,  Specilic  Gravity  and  Relative  Conductivity.  Table  Comparing 
Wire  Gauges,  Number,  Dimensions.  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrying  Capacity,  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Po!e)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  SIOO.    Heavy  boards,  50c.    Sent  on  receipt  of  price. 

EliECTRICIAX  FLBJLISHINe  CO.,  510   MARQUETTE  BI.DO.,  CHICAGO. 


The  Westioghouse  Machine  Company, 
Westinghouse,  Church,  Kerr  &  Company, 


Manufacturers, 


Engineers. 
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Ten  years  ago  the  Westinghouse  Compound  Engine  made  the  world's  record  for 
economic  duty  of  non-condensing  engines. 

That  record  was  attested  by  an  engineer  of  unquestioned  ability  and  standing.  It 
has  been  verified  by  able  experts  many  times  since. 

It  stands  to  this  day  UNTOUCHED. 
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SHOPS  AT  PITTSBrKG  AND  CHICAGO. 

New  York,  26  Cortlandt  St.     Pittsburg,  Westinghouse   Bldg.     Boston,  53  State  St.     Chicago,   171  La 
Salle  St.     Detroit,  Union  Trust  Bldg.     Philadelphia,  M.  R.  Muckle,  Jr.,  &  Co.,  Drexel  Bldg. 
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Come  Let  Us  Reason  Together* 


The  Builders  of  the 

Niagara #  St.  Lawrence  Generators 

aggregating    115,000  H  P 
are  the  makers  of  the 

Standard  Electrical  Apparatus. 


The  Degree  of  Excellence 

at  which  our   Products   have  arrived,  shows 
that  we  have  the 

Most  Perfect  Facilities 

for   the  manufacture   of  Electrical  Apparatus. 
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Direct  Current 

"Engine-Type" 

Generator. 
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deal 
Simplicity 

of  Construction 

and  Operation 


a 
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Direct  Current 

Multipolar 

Motor. 
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FOUR  REASONS 

WHY 


Westinghouse  Generators  and  Motors  are  Universally  Adopted 

\ — Excellence  in  Mechanical  and 
Electrical  Design. 

2 — Fine  Workmanship.  >^5^^  4 — Efficient  Operation, 


3 — Convenient    Arrangement    of 
Parts. 


Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Cfiicago,  Cincinnati,  PfiilaJelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacoma.    Denver,  Mountain  Electric  Co, 
For  Canada,  Aiiearn  &  Soper,  Ottawa.    For  Mexico,  G.  &  O.  Braniff  &  Co  ,  City  of  Mexico.    Westinghouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London. 
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EDISON  INCANDESCENT  LAMPS. 


For 

all 

Voltages. 


THE 

STANDARD 
OF  THE 
WORLD. 


• 

For 

all 

Purposes. 


THE 

STANDARD 
OF   THE 
WORLD. 


ILLUMINATION  OF  GRAND  COURT,  OMAHA  EXPOSITION,  WITH  EDISON  INCANDESCENT  LAMPS. 

GENERAL  ELECTRIC  COflPANY, 


PRINCIPAL   OFFICES,   SCHENECTADY,   N.  Y. 


Boston,  Mass. 
New  York.  N    Y. 
Syracuse,  N.  Y. 


Buffalo.  N.  Y. 
Philadelphia,  Pa. 
Baltimore,  Md. 


Pittsburg,  Pa. 
Atlanta,  Ga. 
New  Orleans,  La. 


CiaciDuati,  Ohio. 
Columbus,  Ohio, 
Nashville,  Tenn. 


For  all  business  outside  the  United  States  and  Canada:     Foreie[n  Dept, 


Chicago.  111. 
Detroit.  Mich. 
St.  Louis,  Mo. 
Schenectady,  N.  Y., 


For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 


Dallas,  Texas. 
Helena,  Mont. 
Minneapolis,  Minn, 
and  44  Broad  Street,  N.  Y. 


Denver,  Colo. 

Sao  Francisco,  Cal. 

Portland,  Ore. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Non-Conductors  and  Insulators;  Electro -Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
peres.—CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  IsiaKnets;  Permanent  Magnets.— 
CHAPTER  III:  Armafures.  Construction  of,  Different  Kinds  of;  Commutators.  How  Made  and  Con- 
nected; Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction;  Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  ^':  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  aeries:  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-out;  Three  Wire  Hystem.-CHAPTER  VI:  The  Arc  Light;  How  Formed: 
Causes  of  ITnsteadiness;  Remedy;  F:ffect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutuli 
Lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  VII;  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Stj'les  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Bnishes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  system  of  Automatic  Current  Regulation;  The  DjTianio;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brusii  Armature:  Diagram  of  Cir- 
cuits through  Dj-namo.  Regidator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  DjTiamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator- 
Circuits  of  Regulator:  Circuits  of  DjTiamo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Ojieration.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor: 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator. -CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes:  Controlling  Macnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dj-namo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters. —CHAPTER  XVII:  Voltmeters:  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII;  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature:  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupiing  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compoimd  Wound  Ma- 
chines.—C^HaPTER  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket:  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
Same  as  m  D>'namos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors;  Counter  E.  M.  F. ;  Direction  of  Rotacion  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dj-namos;  Principles  of  tbo 
Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armatiu-e;  Principles  of  I&- 
duction.— CHAPTER  II:  Dj-namos.  Contmued;  The  Mordey  Alternator;  Stationary  Armature; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  ni:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  DjTiamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers: Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef^- 
Eect  of  Induction;  Transformers.— CHAPTER  V:  Transformars  Continued ;  Induction  Coils;  Cod- 
verters;  Transforming  Up  and  Down;  Design  of  TransforiVi^rs;  The  Static  Charge;  Protection. 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation:  Winding  of  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  A'll:  Parallel  System;  Series  Arc- 
Light  Svsteni;  Diagram  of  Circuits;  Parallel  System ;  Primary  Circuit;  Secondary  Circuit;  Placing- 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CECAPTER  IX:  Arc  Lamps;  In  Series;  The  W^estinghous& 
Arc  Lamp;  IMagram  of  Circiiits  in  Lamp;  Action  of  tlie  Mechanism:  Flat  Carbons.— CHAPTER  X; 
Are  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  INIeasuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several,^ 
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ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 
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ING  AND  DESCRIBING  A  LARGE  NUMBER  OP 
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(0H)  DELAWARE  HARD  FIRRE  CO., 

^^^^ha^  WILMINGTON,  DEL. 

SBKB  FOR  GATAI/OG1TE  AUTD  8AalFt.ES. 

Sheets,  Rods,  Tubes   and    Special    Shapes. 


28/-29^  ^^  Shook LYN.  N.  Y' 


DEFINITE  RESULTS. 

with  the  high  vacuum  in  our  lamps, 
With  no  possibility  of  blackening, 
With  an  average  maintenance  of  Initial 

candle  power  for  over  3oo  hours. 
With  a  life  of  over  600  hours, 

The  Beacon  Lamp  Has  No  Equal. 

Write  us  for  particulars.     Agents  Wanted. 

We  make  series  lamps  for  arc  circuit,  together  with  a  full 
line  of  miniature  lamps. 

Beacon  Lamp  Company, 

New  Brunswick,  N.  J. 


AMERICAN"  K" 

ARE  THE  BEST.    S<nd  for  deicrlplivt  Circular. 
'  Absolutely  Non-Infringing.        , 


AMERICAN  BATTERY  CO., 

EST'D  igs9.         174  S.  Clinton  St.,  Chicago,  III, 


C.  H.  SCHIRIYIBR. 


W.  A.  MAQBE. 


DYIMAIVIO    \A/ORKS, 

Also  contractors  for  complett  electric  lighting  plants  and  telephone  systems.  Estimates  furnished  promptly* 

VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insolation  and  mechanical  purposes,  in  sheets, 
tubes,  to6s  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Del. 

WALKER  COMPANY, 

CLEVELAND,  OHIO. 

The  Sun  Never  Sets  on  Wallcer  Apparatus. 

i  Black  Diamond  File  Works.  |{ 
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Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


INSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  following  Letters  Patent 
tesued  by  the  United  States,  which 
liroadly  cover  the  construction  and  basic 
yrlnclple  of  our  cables,  viz.: 

No.  546,361 
No.  546,263 
No,  565.053 
No.  565,178 
No.  565,188 
No.  565.317 
No.  565>4«> 
No.  594>034 
No.  594.247 
No.  594>28i 


lOPPER  CONDUCTOft 
TINNED. 


COPPER  CONDUCTOR* 


THE  MONTflUK  MULT/PH/fSE  C/IBLE. 


ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}  MOIMTAUK  MULTIPHASE  CABLE  CO., 


100     IEIRO^V^>A/^^XV. 


TELEBHONE.   403      CORTLANDT. 


NE:Vi^     YORK. 


$3  per  Annum. 


Electrician  Publishing  Company,  Chicago. 


EVERY  SATURDAY. 


L?iM..    1 0  cents  per  Copy. 
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I  MP  LEX   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

■"h  "Ixson""^'    Sii^pl^^  Electrical  Company, 

(onad'rock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

l137Monadi\ock  Block,  CHICAGO 


R.  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

aOO  AND  a08  KOBTH  THIBD  STBBKT,       -       PHI1/ADEI.PHIA,  PA. 


18S9— Paris  Exposition, 
Medal  for  Rubber  Xnsnlatioii. 

1893— World's  Fair, 
Medal  for  Rubber  Insolation. 


TRADE  MARit 


THE  STAND ARB  FOR 

RITRBER  nrSUIiATIOK. 

Sole  Manufacturers  of 

"»'•  Wires. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 

THE  OKONITE  CO.,  Ltd. 

Wr'inSS'l;,}M»"''8ers.       253  Bfoadway,  New  Yofk. 


Geo.  T.  Manson ,  Gen  'I  Supt 
W.  H.  Hodglns,  Secy. 


JOHN  D.  CBIMMINS,  JB.,  Prest. 


<Fonnerly 
Oalltornla 
Asphalt  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat  ■ 
ing  and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

57  East  spth  Street, 
NEW  YORK. 


THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,   ^V^ORJK:,  DP-A..,   U.    S.   JS.* 

Cable  address,  Broomell,  York,  ABC  Code,  4th  Edition. 

<IREeN   BNGINEERlNa   CO.,    5>8  Western  Union  Building,  Chicago.   III.,  Sales  Agents  for 

Chicaifo  and  Vicinity. 


Charles  Munson  Belting  Co., 

DYNAMO  BELTING 
A  SPECIALTY. 

34  and  36  Canal  Street,      CHICAGO. 


^ESTIIN  ElBGMcal  hmmai  Co., 


H4-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 


U&ated  Dial 


Theee  iQfltnunents  are 
baeed  upon  the  Bame  gen- 
-eral  principle  and  are  jast 
^8  accorftte  as  oar  regular 
Standard  Portable  Wrect 
■Carre  nt  Voltmeters  and 
Ammeters,  bat  are  much 
larRftr,  aud  the  working 
partH  are  Inclosed  in  a 
neatly  deelgned  daet-prooE 
•cast-iron  case  which  effect- 
ively Bhields  the  Inntru- 
menta  from  distorblotc  In- 
"flaences  of  external  mag- 
oetic  fields. 


^Veston  StanilarA    Illnminated 

l>i«l  Fotentlal  Indicator, 

l»tyle  B. 

the  Wkbthes  ELKOTBictAK  when  writing  for  cataloguea 


Vestos  hiiid 

Portable  Direct  Beadlne 
Voltmeters  and  Millivoit- 
meters.  Ammeters  and  MU- 
ammeters,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Oironits. 

Onr portable  instrnments 
are  recognized  aastandards 
throughout  the  civilized 
world. 

Oar  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

Thpy  are  the  most  relia- 
ble, abRolate  standarda  for 
Laboratory  use. 


PARIS  1867. 


CHICAGO  1S93.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cat. 


WIRES  AHD  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRtXEY,  Mfr.  ' 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago.  III. 
M. DUPEROW,     / 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  CO., 
New  Orleans,  La. 


oiuei  uynamos  ana  motors,  o. 

15,  20,  35,  50,  100,  200,  300  and 
500-light  machines.  'A,  1,2,  8, 
5,  10,  15,  30  and  60  h.  p.  mo- 
■    tors.    State  what  yoa  want 
^3  and  get  our  prices  before  or- 
—  dering. 

THE  HOBART  ELECTRIC  MFG.  CO..  •  Troy,  Ohio. 


PLATINUM 

For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased, 

BAKER.  *fc  CO.,  40S-414  Kew  Jersey 
Kailroad.  Ave.,  Hetvark,  N.  J. 


Insulating  Paints  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  Ioq| 
experience  and  careful  Investigation  enablefl  iu 
to  be  of  service  to  wide-awake  electricians. 

MASSAGHUSEnS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


fi  C  ^"^        TRADE   MARK.        V"^  9  9 

■^e:^.a.ivi^i  ^^ 

A.ivUivri:ivtrJvi:  r*.^iiMl*. 

Late.st  Application  of  Aluminum.  Looks  Ulte 
frosTed  silver.  Washable.  Untarnishable.  Water  and 
Oil  ProLit,  Durable.  Easily  Applied.  Bicycles.  Radia- 
tors, Fipes,  Boats,  Metal  Work,  Machinery,  etc 
Makes  tarnished  objects  better  than  new.  A  neces- 
sity in  household,  in  machine  sbop  and  to  engineer. 
Siinijjle  BoMle  and  Circular  for  25  cents. 
AMERICAN  PEGAMOID  CO.,  346  Broadway.  N.  Y. 


Queen  &  Co., 

1012  Chestnut  St.,  PHIUDELPHIA. 

Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X-Ra; 
Focus  Tubes,  Induction  Colte. 


The 


r.H. Brady,  New  Brita)n„Conn., U.S. A^ 

Manufacturer  of  Mast  Anns.Pole  and 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
'WoTi:,— Catalogues  and  Pricts/ur- 
nisJud  on  application. 


FOR  ALL  OPEN  CIRCUIT  WORK. 

Points  of  Superiority  Over  All 

Other  Types. 
In  successful  use  for  ten  years. 
Standard  hish.    Prices  low.    Send 
for  descriptive  circular  and  testi- 
monials. 

The  Burnley  Battery  &  Mfg.  Co., 

PAINESVILLE,   OHIO. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  nECHAIHCAIi  COarSTKVCTIOHr, 

HI«HE)4T  EliECTRICAX  EFFICIENCT. 

THE    EMERSON    ELECTRIC    MFC.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 

National 

India 

Rubber  Co's 

RUBBER  COVERED 

\AAires  and  Oables^ 

OFFICE  AND  FACTORY:  BRISTOL,  R.  1. 


N:  i:  R! 


hhe  Fibre- Graphite  Commutator  Brush  J 


i Holmes  Fibre -Graphite  Mfg.  Co., 

\  station  Z,  Philadelphia. 


(U.  S.  and  Foreign  Patents.) 

No  Soirking  Dnder  Varying  Load. 
No  Wear  on  Commutator, 
No  Shifting  of  Quadrant. 

80  per  cent,  Pure  Graphite. 

For  Sample  Order,  and  Prices,  write  to 


ist\?^mttawfi^'^ 


Un/HKORFF 


oiab'*' 


^TEE-'oCOIbS 


UU/A»"      TO  OPERATB  OM  HIGH  OR 
LrOW  POTEMTIAU-  /'^     ' ' '^ 

ROTART  BREAKUP 

EDWARDS  a  CO.'l^^:W\¥m 

I44TH  ST- FOURTH  A^^  IL  ( 

NEW  YORK    CITY-         ^« 
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SAWYER-MAN  LAMPS 

Still  lead  all  others 
in    efficiency,    maintenance  of  candle    power    and  careful  attention  to 
details  of  construction. 

Ne^r  York,  (20  Broad^^ray;  Philadelphia,  Girard  Building;  Boston,  Exchange  Building;  St.  Louis, 
American  Central  Building;  Chicago,  New  York  Life  Building;  Tacoma,  Wash,,  907  Pacific  Ave.; 
Syracuse,  N.  Y.,  Bastable  Building;  Buffalo,  N.  Y.,  Guaranty  Building;  San  Franscisco,  Mills  Building; 
Pittsburg,  Westinghouse  Building;  Atlanta,  Ga.,  Equitable  Building. 

For  sale  by  leading  supply  houses. 


Sawyer-Man 

Electric 

Company. 

Allegheny,  Pa. 


SANDY  HILL,  N 


MANUFACTURERS  OF 


INDUCTOR  ALTERNATORS. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


OrFiCcS: 

New  York— 39  Cortlandt  St. 
Providence,  K.  I.— Banigan  Bldg. 
Washington  D.  C— 60  KeiloRg  Bldg. 
Charleston,  S.  C— 47  Broad  St. 
New  Orleans.  La.— 228  Henuen  Bldg. 
Dallas,  Texas— 158  Main  St. 
Houston,  Texas. 
Chicago,  m.—iooo  Fisher  Bldg. 
Minneapolis,  Minn  —lOl  First  Ave.  N. 
Harrisburg,  Pa.— u  N.  Market  Square. 
Elmira,  N.  Y.— Y.  M.  C.  A.  Bldg. 
Atlanta,  Ga.— l  N.  Forsyth  St. 
Omaha.  Neb.— 1510  Howard  St. 
San  Francisco,  Cal.— 409  Market  St. 
St.  Louis,  Mo.— 601  Burlineton  Bldg. 
Portland,  Ore.— 124  First  St. 
Yokohama,  Singapore  and  Manila— Bagnall  & 
Hilles. 


DEFINITE  RESULTS. 

With  the  high  vacuum  in  our  lamps. 
With  no  possibility  of  blackening, 
With  an  average  maintenance  of  initial 

candle  power  for  over  3oo  hours, 
With  a  life  of  over  600  hours, 

The  Beacon  Lamp  Has  No  Equal. 

Write  us  for  particulars.     Agents  Wanted. 

We  make  series  lamps  for  arc  circuit,  together  with  a  full 
line  of  miniature  lamps. 

Beacon  Lam|)  Company, 

New  Brunswick,  N.  J. 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity,"  "Electricity  Simplified," 
"Electric  Toy  Making,"  Etc. 

682  Pages,  393  DlustratiODs.  Handsomely  bound  in  cloth,  870,  $3. 

An  Entirely  New  Edition,  Brought  Up  to  Date 

and  Greatly  Enlarged. 

CONIPLETE-CONCISE-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  what  the  work  purports  to  be,  e.xhaustiDg  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  it  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  terra,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  reference,  containing  definitions  of 
tibout  6,000  distinct  words,  terms  and  phrasep. 

The  work  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact.  It  should  he  in  the 
])ossession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science.  " 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 
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nP.nnnn..  ^  ""^^^  ^^D  CHEMICAL  WORKS, 

DEARBORN  laboratories,  water  chemists, 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


VEGETABLE  BOILER  COMPOUNO. 


ALL  KINDS  OF  ANALYSIS.         OILS  A  SPECIALTY.         WATERS  FREE. 


Finest  and  Largest  Laboratories 
in  the  World.. 


29,  30,  31,  32  and  33  Rjalto  Building,  CHICAGO. 


WM.  H.  EDGAR,  President. 


Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


INSULATION  BETWEEN 


We  own  the  followini;  Letters  Patent 
Iflsued  by  the  United  States,  which 
hroadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546,263 
No.  565,053 
No.  565,178 
No.  565.188 
No.  565,217 
No.  565,410 
No.  594.034 
No.  594,247 
No.  594.281 


OPPER  CONDUCTOB 
TINNED, 


m£  MONT/IUK  MULT/PH/fSE  C/IBLE^ 


ADOPTED  BY  THE  QAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONOUCTOH, 


lOPPER  CONDUCTOR; 
PARTLY  TINNED, 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


[  MONTAUK  MULTIPHASE  CABLE  CO., 


100     B^^^XDXA/^^VV. 


TELEPHONE.    403      CORTLANDT. 


rHE'SA/^     YORK. 


ne:\a/^    ^iroci 


1-OCKIE     &     VI 

f  t673  MICHIGAN  AVENUE, 


CHICAGO. 


ANNUNCIATORS  AND  BELLS! 

CATAIiOeUES  AND  PRICES  Oil  APPI/ICATIOIS. 

PARTRICK,  CARTER  &  WILKINS,  ""^^sn^i^^^l^V" 


THE  CHICAGO  RHEOSTAT  CO. 


Automatic  Motor  Starters,   Overload  Motor  Starters. 
Automatic  Pump  Starters.   Belted 
_    ■  Elevator  Starters.    Automatic  Speed  Regulators. 

1649-50  Marquette  Building,  Chicago. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  MIg.  Co, 

Alleu-Hussy  Co 

American  Battery  Co  — 
American  El.  Heater  Co. 

Amer.  El.  Meter  Co 

Amer.  El.  Tel-  Co 

American  Elec.  Worts 

imerlcan  Pegamoid  Co.. 
Amer.  Reilector  &  Ltg.  Co. 

ijnesIroH  Works 

Armmgton  &  Sims  Co 

Atlantic  Alcatraz  ABph.Co, 

Bain.Foree 

Baker  A  Co 

Ball  Engine  Co 

Barnes  Co.,  Ttie  Wallace 

BamettCc.  G.  &  H 

Beftcon  Lamp  Co 

Beck,  A.,  Electric  Co.... 
Berlin  Iron  Bridge  Co.. 
Bertbold  &  Jennings.... 
Bealy  &  Co.,Chft8.  H.... 
Boiler  Expurgator  Co... 
Bossert  Elec.  Const.  Co.. 

Brady,  T.  H 

Brliey,  W.  R 

Broomell,  Schmidt  &  Co. . 

Broughton,  H.  P 

Bnckeye  Electric  Co 

Bullock  Elec.  Mfg.  Co ... . 
Burnley  Batt.  &  Mfg.  Co. 

Cabinet  Mfg.  Co 


XX 
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Carlisle  &  Finch  Co xii 

Central  Electric  Co v 

Central  Mfg.  Co 

C.  B.  &  Q.  R.  R 

Chicago  Armature  Co 

Chicago  Edlaon  Co .  ...  iv,  xll 
Chicago  EL  &.  Stereo.  Co . .        x 

C,  M.  JtSt.  P.  R.  B xUi 

Chicago  Rheostat  Co ill 

Clnn.  Corrugating  Co  ...    xvl 
Cleveland  Electric  Co....       s 

Commercial  EL  S.  Co 

Crocker-Wheeler  El.  Co . .    ix 
Crofton  Storage  Batt.  Co.    li 

Cutler-Hammer  Mfg.  Co.   

Cutter  El.  A  Mfg.  Co 


Dayton  Glo  oe  Ir.  Wks.  Co. 
Dearborn  Drug  &  Ch.  Co. 
Delaware  Hard  Fibre  Co. 

DiehlMfg.  Co 

Dixon  Crucible  Co..  Job. 


xvi 


Eastern  Elec.  Cable  Co. .        xl 

Edison  Lamp  Dept 

Edison,  Tbomas  A.,  Jr.... 

Edwards  &  Co i 

El.  Eng.  Inst.  Corr.  Inst. .       xi 

Elec.  Appliance  Co x 

Electric  Arc  Light  Co.... 

Electric  Ry.  Equip.  Co..  xlll 
Electric  Storage  Batt. Co.  — 
ElecincliinPub.Co...Tlii,  xix 

p-or   Olassl-Flo 


Emerson  El.  Mfg.  Co 1 

Empire  China  Works ....  xx 
Ericsson  Telephone  Co..  xlv 
Eureka  Electric  Co xlv 

Farr  TeL&Cons.Sup.Co.   xlv 

Fisk,  H.  M.,Mfg.  Co xlv 

"ForSale"  Advs xll 

Fort  Wayne  EL  Corp i 

Fuel  Economizer  Go 

Qarlock  Packing  Co 

General  Electric  Co ... .  xix 
Gen'l  Inc.  Arc  Light  Co..  

Hine  <t  Co.,  Lucius  A....    

Hobart  Elec.  Mfg.  Co ... .  1 

Hodge,  Walsh  ALorlng.  xll 

Holmes  Fibre- Graph.  Co.  i 

Holtzer-Cabot  Elec.  Co.  xv 

Huebel  &  Manger xll 

minolB  Electric  Co It 

lUBull,  Martin  J x 

Intemat'l  Cor.  Schools,      xll 

K.  &  W.  Company,  The  .   

Kartavert  Mfg.  Co xx 

Keystone  Elec.  Inst.  Co.  vl 

Keystone  Tel.  Co xv 

Klein  A  Son,  Mathias...  xv 

Kokomo  Tel.&El.Mfg.Co.  xv 
Kupel.  D.  A.,TeL&Eleo. 

Mfg.Co 


LeaMfg.Co xll 

Leclancne  Battery  Co xlli 

LeffelACo.,  James xvl 

Lemon,  L.  E x 

Leonard,  Ward  El.  Co.. .        x 
Leschen-Macomber-Wbyte 

Co lil 

LlndsleyBros v*.    xiil 

Lockie  &  Viall ill 

Lombard  WaterWh.  Q.  Co, 

L.  P.  &  D.  Transmitter  Co. 

Main  Belting  Co xll 

Manhattan  Eleo.  Sup.  Co.    xv 
MansfieldTem.  Cop.  Co. . .      x  x 

Mass.  Chemical  Co 1 

McLennan  A  Co.,  £....  x 

Mica  Insulator  Co x 

Miscellaneous  Advs xii 

MononE.  B xvl 

Montftuk  Multlp.Cb.  Co.        iii 

Moore,  Alfred  P 1 

Munsell  A  Co.,  Eugene..        x 
Munson,  Charles.  Belt.  Co.     1 

National  Carbon  Co vil 

National  India  Rubber  Co.       1 
New  York  Ins.  Wire  Co. . . .    xx 


Ohio  El.  Spec.  Mfg.  Co. 

Okonlte  Co.,  The 

Otto  Gas  EDClne  Wki . . . 


1 

XX 


PalsteCo.,  H.  T xx 

Partrick.  Carter  AWIlkins  ill 

Peerleas  Rubber  Mfg.  Co.  x 

Pelton  Water  Wheel  Co.  xvl 

Peru  Elec.  MIg.  Co 11 

PhlUlpB  Ins'd.  Wire  Co. .  x  i 

Phosphor-Bronze  S.  Co .  xvl 

Proctor-Raymond  M.  Co.  xll 

Queen  A  Co 1 

Rawson  niectrio  Co ■ — — 

Reliinger,  Hugo .     vli 

Roche,  Wm xii 

Roebllng'8  Sons  Co.,  J.  A.     xi 
Rosenberg,  Co.,  A 

St.  Louis  Elec.  Supply  Co.        x 
Samson  Cordage  Wks ....        x 

Sargent  &  Lundy xl 

Sawyer-Man  Electric  Co .       Ii 

Bhnltz  Belting  Co 

Simplex  Electrical  Co.,  The,    i 

Skinner  EnglaeOo xvU 

Standard  Brass  Works .-  .    xll 
Standard  TeL  &KI.C0....    liv 

St&ndardnnderg.CableOo. 

Stanley  Electric  Mfg.  Co.    - — 

Star  Dynamo  Works xx 

Stephenson  Co.,  John...      xx 

Sterling  Electric  Co iv 

Sttlwell-Bitroe  A  Smlth- 
ValleCo xll,xm 


Stone  Cily  Tel.  Mfg.  A 

Cons.  Co XV 

Stout,  Q.  H XX 

Stow  Mfg.  Co 

Stromberg- Carlson  TeL 

MfK.  Co xlv 

Swarts  Metal  Befin'g  Co.  xll 

Torrey  Cedar  Co xiil 

United  Elee.  Imp.  Co 

Varley  Duplex-Mag.  Co..       xl 

Viaduct  Mfg.  Co IT 

Vulcanized  Fibre  Co ... .       xx 

Wagner  EL  Mfg.  Co 

Walker  Company Ix 

Warner  Co.,  Wm.  F 

Warren  Elec.  Mfg.  Co..         xl 

Warren-Medbery  Co ii 

Washburn  AMoenM.  Co.  xi 
Western  Electric  Co....       vil 

Western  Elec.  Supply  Co, 

Western  Tel.  Cong.  Co. . . .  xv 
Westinghouse,  Church, 

Kerr&Co xvli 

WestlnghouBOELAM.Co.  xvlll 
Weaton  Electrical  Init.  Go.  1 
WUhelm  Tel.  Mfg.  Co. ..     xiil 

Williams  Electric  Co xv 

Wisconsin  Central  R.  R..  xlll 
Worcester  A  Co. ,  G.  H . . . .  xlll 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL  KEPAIKS  AlTD  MACHINE  WORK  OF  EVERY  DESCRIP- 
TI09f.  In  having  jonr  repair  work  done  hy  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  heneflt  of  onr  experience. 


CHICAGO  EDISON  COMPANY, 


76     IVIARKI 


CHI 


EDISON,  JR.  IMPROVED 
INCANDESCENT  LAMP. 


Vacuum  Highest 
Improved. 
OjQcentiated, 
Brilliant 'White 
Light 

Carbons  Never 
Become  Red. 
Standard 
Candle  Power. 


«^^<Shs^Sk8>^mSk8«Sk8kS> 


No  Electrician 
who  consults 
the  interests  of 
his  patrons 
will  use  the  old- 
fashioned  kind 
since  the  advent 
of  the 
EDISON,  JR. 


Although  greatly  superior,  the  prices  oE  tLiese  Lamps  have  not  been  Increased. 


ILLINOIS     ELECTRIC    CO.,    Agents, 

239  Madison  Street,  CHICAGO. 

<jr^x3.^r'^i    El^cstrics^l    Sxipjiiies. 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Electrical  Dictionary.     SS^lS'^Ee'science.'  Tn%'^^o.t^fi: 

dispensable  to  the  electrician,  student  and  professor.  Over  11,000  words  and  about  15,000 
definitions.  By  Edicinu.  HouMon,  A.  M.,  Ph. D.  (Princeton).  1  volume,  32ino,  cloth,  $2.50; 
leather,  $3.00. 


Electricity  Made  Easy.     Kf  3^  S?^?i. 

So.  D.    1  volume,  13mo,  cloth,  $1.50. 


A  hand-boofe  for  busy  people.    By 
M.,  Ph.  D.,  and  Arthur  E.  Kennelly, 


Dynamo-Electric  Machinery,     ^..f eTtSn^e^fs'STnd  "enL^rge^a.  ^Pr^iSefy 

illustrated  with  new  engravings.    19  folding  plates.    2  volumes.  8vo,  cloth,  gilt,  S6.00. 
The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 
and  this  is  now  a  new  work.    It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electrotechnics.     Students  and  professors  highlv  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric   Currents  and  Alternate  Current   Motors. 

By  Sih-anus  _P.  Thompson,  D.  Sc,  B.  A.,  F.  R.  S.    1  volume,  8vo.  cloth,  gilt.  $3.50. 
The  most  important  work  on  the  subject.    A  companion  book  to  "Uvnamo-Electric  Ma- 
chinery."   One  of  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  TfY^Ut*'!    lV7r-a/4/>  "P-acTr  ^y  ^^^^  J-  Houston.  Ph.  D.,  and  .4.  E.  Kennelly.  Sc.  D. 

iT.igCUra  IVldUC  J^d&y.  This  little  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, i6mo,  cloth.  75  cents. 

Bv  Edwin  J.  Souston, 
Ph.  D.,  and  A.  E.  Ken- 


The  Interpretation  of  Mathematical  Formulae. 

nelly,  Sc.  D.    1  volume,  12mo..  cloth.  $1  ae, 
A  most  valuable  aid  to  students  and  electrical  workers. 

ATS  /^  -^f  'P1d/-t»M/-}f^r         Xow  approaching  its  ^th  thousand.    By  William  JT,  Jlfeadow- 
i-f  \^  UL  J-LLCCinULy.       croft.    1  volume.  12mo,  cloth.  50  cents.    Fully  illustrated. 
This  excellent  primary  book  has  taken  the  tirst  place  in  elementarj^  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  perso"n  desiring  a  knowledge  of 
electricily,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flisht  of  steps  in  electricit}'. 

Scholars'  A  B  C^of  Electricity.    l^fusTScfo.rso "Sf-  '  ™"""'' ''"°' 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

HTKo  ^  T?ai7*  *""  Phototcraphy  of  the  Invisible  and  Its  Value  in  Surgery.  By  William  J. 
1  lie  ^\.  LKtXyf  Morion,  VI.  D.  Written  in  collaboration  with  £'tZ?mt  W.  Hammer,  1  volume, 
I2mo,  cloth  and  silver,  75  cents;  paper,  50  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  test  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.     ll^'l^f'^slinu'""''''^'-  '™'"'"''  '^''- ''°"' 

The  tirst  primarj- work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  II  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  thi'^  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Kontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Beceipt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bidg.,  CHICAGO. 


■*Vlm"  Medlam  Qrade  Automatic. 


BoUers  of  All  Kinds. 


Ames  High  Grade  Automatic. 


BBANCH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St. 
PHILADELPHIA,  716  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


AMES  IRON  WORKS, 


SAIiES  AeEKTS. 

KALTENBACH  &  GRIESS,  Cleveland.  O. 
HAUBTMAN  &  LOEB.  New  Orleans.  La. 
F.  F.  COLLINS  MFG.  CO..  San  Antonio.  Tex. 
HAKTWELL  IROX  WORKS,  Houston.  Ten. 
HEN'DRIE  &  BOLTHOFF  MFG.  CO.,  Denrer,  Colo. 
H.  TV.  GE.lBER,  Dallas.  Tex. 
GEO.  M.  DILLEY  &  SON.  Palestine,  Tex. 
KELLETT-CHATHAM  MACHINEBT  CO.,  Waco,  Tex. 
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The  20th  Century 

Encyclopedia  of  Electrical 

Supplies 

will  soon  be  ready  for 

distribution. 

Send  us  your  correct  address. 


ALL  STANDARD  SIZES  OF 
ELECTRA  CARBONS 
CARRIED  IN   CHICAGO 
STOCK. 
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CENTRAL  ELECTRIC  CO., 


GEO.   A.  McKINLOCK,   President. 
CHARLES  E.    BROWN,   Secretary. 
S.   R.   FRAZIER,   Treasurer. 


264,  266,  268  and  270  Fifth  Avenue, 


l«l» 


CHICAGO. 


SOUTHERN  ELECTRICAL  SUPPLY  CO.,  ST.  LOUIS. 
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Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  **R"  Instrument. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
■whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  ot^er  details  if  you  will  write  to 
Nliith  Street  and  Uontsomery  Avenne,  Philadelphia. 

New  Tork,  IS  Cortlandt  Street. 

Chicago,  asi  Month  Canal  Street. 


The  Akron  Electrical  Mfg.  Co., 


XiKRON,   OHI^. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All  of  the  highest  effi- 
ciency, most  modern  con- 
struction and  most  grace- 
ful design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 
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CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AMimnelaton. 

Centnl  Electric  Co. 

Commercial  EL  Supply  Co. 

Edwardi  &  Co. 

Electric  APPllAQce  Co. 

Illinois  Electric  Go. 

P»rtrlck,  Carter  &  Wllkins- 

Proctor-RaymonilMfg.  Co. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Aim  liBnps. 

Central  Eleetnc  Co. 

Dlekl  Mfg.  Co. 

Electric  Arc  Light  Co. 

Ti  Wayne  Slec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

InauU,  Martin  J. 

Lea  Mfg.  Co. 

Stout,  G.  H. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WeittnghouAe  £1.  &  Mfg.  Co. 
Are  liisht  Cord. 

Lescben-Macomber-Whyte 
Co. 

aamion  Cordage  Wka. 

Batteries  and  Jare. 

Burnley  Batt.  &  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Slflotrto  Appliance  Co. 

Illinois  Electric  Co. 

Loolanche  Battery  Co.,  The 

Manhattan  Elec.  Sup.  Co. 

National  Carbon  Co. 

Partrick,  Carter  &  Wllklns. 

Peru  Eleo.  Mfg.  Oo. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearinss    and    Bearing 

Metal. 

Leschen-Maoomber-Whyte 
Co. 

Standard  Brass  Works. 
Balla. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Xleotric  Applianoe  Oo. 

Buebel  ft  Manger. 

Illinois  Electric  Co. 

Partrick,  Carter  &  Wllktns. 

Proctor-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
B#ltln«. 

L.  P  &  D.  Transmitter  Co. 

Main  Belting  Co. 

Munson,  Chaa.  Belting  Co. 

£eerleflB  Ruboer  Mfg.  Co. 
Lults  Belting  Co. 
Bailers. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Westlnghouae,  Church,  Kerr 
tiCo. 
Ba«ka,  Bleetrieai. 

■Ivatrioian  PubUahing  Oa 
Brldses,  FloorSt  Cranes. 

Berlin  Iron  Bridge  Co. 
Brmahaa.         ,    „ 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Holmes  Fibre- Graphite  Co. 

K.  &  W.  Company. 

Ohio  Elec.  SDeclalty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Bulldinffa  and  Rooflns* 

Berlin  Iron  Bridge  Co. 
Bmrsiar  Alaraw. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

SlMtrlo  Appliance  Co. 
nebel  &  Manger. 

Partrick,  carter  &  Wllklna. 

Western  E;ect.  Supply  Co. 
Caklas  (See  Insulated  Wirei.) 
CMles,  Bleetric  (Seelnsu- 

latod     Wlrei],     Copper, 

Sheet  and  Bar. 

Amerloan  Elee.  Works. 

Brtxey,  W.  B- 

Oentnl  Electric  Co. 

Oommeroial  El.  Supply  Co. 

BaAtam  Sleetrio  Cable  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F. 

New  York  Ina.  Wire  Oo. 

Umplex  Sleotrieal  Oa 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Carbona.PolBta  Jt  Plates. 

Central  Electno  Co. 

caUeago  Edleon  Oo. 


dommerclal  EL  Supply  Co. 

£leotno  Appliance  uo. 

{National  Carbon  Co. 

Relslnger,  Hoga 

Western  Elect.  Supply  Co. 
Castings. 

Standard  Brass  Works- 
Compound. 

Boiler  Expurgator  Co. 

Dearborn  DrugAChem.Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co.,  K- 

Ohio  Elec.  Specialty  Mfg.Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnlt  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo- 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
ConstmetloB  Jk.  Bepalra. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Chicago  Edison  Co. 

Ft.  Wayne  Eleo.  Corporation. 

Hodge.  Walsh  &  Loring. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company . 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Electric 

liieht  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Force. 

Broughton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Sargent  A  Luudy.- 

Star  Dynamo  Works. 

UniteQ  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouse  Eleo  &  Mfg  Co. 
Copper. 

Besly  &  Co..  Chas.  H. 

Mansfield  Temp.  Copper  Co. 

Standard  Brass  Works. 
Copper  Wires. 

American  Electrical  Works. 

Besly  ft  Co.,  Chaa  H. 

Brlxey,  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonite  Co.,  The. 

Phlllipa  Insulated  Wire  Co. 

Roebling'sSons.  Co.,  J.  A. 

Simplex  Electrical  Co- 
Standard  Underground  C.  Oo. 

Washburn  A  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Cordage. 

Samaon  Cordage  Wka. 
Correspondence  fe^chools. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Sohoola. 
Cross-Anns,    Pins    and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Applianoe  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tei.  A  Cons.  Sun.  Co. 

Western  Elect.  Supply  Co. 

Cnt-Onts  and  Switches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Cbioago  Edison  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  St  Mfg.  Co. 
Edwards  A  Co. 
Eleotrlo  Appliance  Co. 
Emerson  El.  Mfg.  Ca 

General  Eleo.  Co. 
Illinois  Electric  Co. 
Insull.  Martin  J. 
K.  &  W-  Company. 
Leonard,  H.  Ward  Elec.  Co. 
PaisteCo..  H.  T. 
Peru  Else.  Mfg.  Oo. 
Wagner  Eleo.  Mfg.  Co. 
Western  Electric  Co. 


Western  Elect.  Supply  Co. 
WeavLBghmue  BL  a  iuk<uo> 
Dynamos. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Cttcago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Crocker- Wheeler  Elec.  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 

Insull,  Martin  J. 

Sargent  &  Lundy. 

Star  Dynamo  Works. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warner  Co.,  Wm.  F. 

Warren  Elec.  Mfg.  Co. 

Warren- Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  Si  Mfg.  Co. 
EconouilKers.  Fuel, 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Co. 
Elec.  Heafg  Appliances. 

Amerloan  Eieo.  Heater  Co. 
Electric  Meters. 

American  El.  Meter  Co. 
Eleetrlc  Kali  xr  ays. 

General  Electric  Co. 

Walker  Company. 

Westlnghouse  El.  St  Mfg.  Co. 
Electrical  and  INtechanl- 

cal  Engineers. 

Bain.  Force. 

Broughton,  H.  P. 

Lemon.  L    E. 

Sargent  A  Lundy. 
Electrical  Instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Eleo.  Co. 

PaisteCo.,  H.  T. 

Queen  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inat-  Co. 
Electrical  Specialties. 

Carlisle  &  Finch  Co. 

Central  Electrlo  Co. 

Cleveland  Electric  Co. 

Commercial  EL  Supply  Co. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Western  Elect.  Supply  Co. 
Electro-Magnets- 

Varley  Duplex-Magnet  Co. 
Electro-Platinc  nach'y. 

Besly  &  Co.,  Chai.  H. 

General  Electric  Co. 

Hobart  Eleo.  Mfg.  Co. 
Enarlnes,  Gas. 

Otto  Gas  Engine  Wka. 
Ensines,  Steaat. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Ball  Engine  Co, 

Skinner  Engine  Co. 

Westlnghouse,  Church,  Kerr 
A  Co. 
Fan  Ontflts. 

Beck,  A.,  Electric  Co. 

Carlisle  &  Finch  Co, 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Emerion  El.  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg,  Co..  A- 

St.  Louis  El.  Supply  Co. 

Wagner  Elcotric  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartarert  Mf e.  Co. 

Vulcanlied  Fibre  Co. 
Flies. 

Bamett  O0..Q.  AH. 
Ftxtnres.  El.  A  Comb'n. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfe.  Co. 
Fuses.  Enclosed. 

Insull,  Martin  J. 


Fuse  Wire. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  C& 

Western  Elect.  Supply  Co. 
Gaskets. 

Peerless  Rubber  Mfg.  Co. 
Gas  Lighting,  Electric 

Central  Eleotric  Co. 

Partrick.  Carter  A  Wllklns. 

Western  Electric  Co. 
Gears. 

Besly  A  Co..  Chaa.  H. 
General  Elec.  Supplies. 

Beck,  A.,  Electric  Oo. 

Central  Eleotric  Co. 

Chicago  Edison  Co- 
Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

mtnols  Electric  Co. 

Insull,  Martin  J. 

Manhattan  Bleo.  Sup.  Co. 

Partrick,  Carter  A  Wllklns. 

Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrleal 

Giassirare. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  C". 
GoT^ors,  Water  W^heel. 

LombardWater  Wheel  Gt.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Insulators   and  Insulat- 
ing Materials. 

Atlantic  Alcatraz  Asph.  Co. 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co..  The. 

Paiste  Co..  H.  T. 

Peru  Elec.  Mfg.  Co. 

PhllllpB  Insulated  Wire  Co- 

Simplex  Electrical  Co. 

Standard  Underground  O.  Oa 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      W^ires     and 

Cables— Magnet  W^lres. 

American  Electrical  Works. 

Brlxey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eaafeem  Electric  Cable  Oo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Leschen-Maoomber-Whyte 
Co. 

Montauk  Multiph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Inaulated  Wire  Co. 

Okonite  Co.,  The. 

PhllUps  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Washburn  ft  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Eleo.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
Lamps,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Oc. 

Edison  Lamp  Dept. 

Edison,  Thomas  A..  Jr. 

Electric  Appliance  Co- 
General  Eleotric  Co-, 

Illinois  Electric  Co. 

Insull.  MaTtin  J. 

K.  &  W  Comnany. 

Manhattan  Elec.  Sup.  Co. 

Sawyer-ManElec.  Co. 

United  Elee.  Imp.  Co. 

Western  Electric  Co. 


F'or  ^klphab^-tioal    Index   of  ^Vd vor-iiisemen-ts   Soo    ^ae 


Western  Elect.  Supply  Co. 

Wettlnghouse  EL  a  Mfg.  Co. 
Leather. 

American  Pegamoid  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Ca 

General  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Magnet  W^lre. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chaa.  H. 

Stllwell-Blerce  Smith-Valle. 

Westlnghouse,  Church,  Kerr 
A  Co. 
Mica. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Westlnghouae  EL  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck.  A.,  Electric  Co. 

Bullock  Elec.  Mfg.Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Ca 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Sargent  A  Lundy. 

Stanley  Elec.  Mfg.  Co. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S':pply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.  Chaa.  H. 

Oarlock  Packing  Co. 

Peerless  Rubber  Mfg.  Go. 
Paints. 

American  Pegamoid  Co. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Besly  &  Co.,  Chai.  H- 

PhoBphor  Bronze  Sm-Co.Ltd. 

Standard  Brass  Works. 
Platinum. 

Baker  A  Oo. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

Lindsley  Bros. 

Torrey  Cedar  Co. 

Worcester  &  Co  ,  0.  H. 
Porcelain. 

Central  Eleotric  Co. 

Commerolal  El.  Supply  Ca 

Empire  China  Works. 

Peru  Elec-  Mfg.  Co. 
Refiners. 

Swarts  Metal  Refining  Co. 
Keflectors. 

Amer.  Reflector  A  Ltg.  Co. 

Be-Wlnding~Bepalrs. 

Beck,  A.,  Electric  Co. 

Ctiicago  Armature  Co. 

Chicago  Edison  Co. 

Hodge,  Walsh  A  Loring. 
Bheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Oo. 

Insull,  Martin  J. 

Leonard,  Ward.  Electrlo  Co. 

Ohio  Elao.Speeialty  Mfg.  Co. 

WestinghDose  EL  A  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Co. 
Second-Hand  Macbln^y. 

Hodge.  Walah  A  Loring. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 

Speahlns  Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
Partrick,  Carter  A  Wllklna. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Speed  Indicators. 
Besly  A  Co.,  Chas.  H- 
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Keystone  EI.  Instrament  Co, 

Queen  &  Co. 

Weston  Electrical  Inst  Co. 
Springs. 

Harnes  to.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  VlalL 
Street  Cars. 

Stephenson  Co..  John. 
Tapes,  Insulating. 

American  Electrical  Works. 

Briiey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Lescben-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternElectric  Co. 

Western  Elect.  Supply  Co, 
Telephones,     Telephone 

Material   and  Switch- 
boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Ericsson  TelephiteCo. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Flsk,  H.  M..  Mfg.  Co. 

Holtzer-Cabot  ElecirlcCo. 

Insull,  Martin  J. 

Keystone  Ttl.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Kusel. D.A.Tel  A  El  Mfg.Co. 

Manhattan  EIpc.  Sup.  Co. 

Raw  son  Electric  Co. 

St.  Louis  EI.  Supply  Co. 

Standard  Tel.  A  EL  Co. 

Star  Dynamo  Works. 

Sterling  Electric  Co 

Stone  City  Tel.  Mfg.  &  Cons. 
Co. 

Stromberg-Carlaon  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  TeL  Cons.  Co. 

WilhelmTel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  A  Son,  Mathlas. 
Transrormers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Eleo.  Corporation 

General  Electric  Co. 

Stanley  Electric  Mfg.  Oo. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouse  El.  A  Mfg.  Co 
Trolley  Cord. 

Samaon  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Eleotric  Co. 

Westlnghouse  El.  A  Mfg.  Ca 
Turbine  A  Water^'heels. 

Dayton  Globo  Iron  Works  Co 

Leffel  &  Co.,  Jas. 

Pelton  Water  Wheel  Co. 

StilweU-Ble>-«  Smith-Valle 
Tnleanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Bealy&  Co^Chas.  H. 

Brliey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

minois  Electric  Co. 

Leschen-Macomber-Wnyte 
Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling'sSons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Washburn  A  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Woodworh,  Electrical. 

Cabinet  Mfg.  Co. 
X-Bay  Outfits. 

Central  Electric  Co. 

C<nmnerclBl  Bl.  Supply  Co 

Edison  Lamp  Dept. 

Qaeen  &  Oo. 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA.  " 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


^ 


m. 


'w^ 


FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS. 


UNEQUALLED  IN  QUAUT 
AND    EFFICiE^kTf 


S>^  STEADY 
ILLIANT    LIGHT. 


HUGO  REISINGER 11  BROADWAY  NEW  YORK. 


Notice 


•:~X"»x~x-K~X":"K-:":-:~:'*'X":~> 

-The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty,  of  Nuernberjr, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


COLUMBIA  Carbons 


As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


»fl:A.i<fun*A.CTUieEi>   ^^v 


^fin^«pi^ic3itKiEriST«rTfeo . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO, 


The  American  Electric  Meter  Co. 

9th  St.  and  Montgomery  Ave.,  Philadelpliia,  Pa., 


Is  now  prepared  to  take  orders  for 
Immediate  delivery  of  all  sizes  o; 
3-Wire  Constant  Potential  Register- 
ing Meters. 

This  meter  Is  calibrated  ready  for 

Instant  use. 
This  meter  requires  no  knowledge  of 

electric, ty  to  erect. 
This  meter  shows  the  load  passing 

every  Instant. 
This  meter  Is  hermetically  sealed. 
This  meter  measures  correctly  with 

uneven  loads. 
This  meter  is  magnetically  slUelded 

and  has  no  permanent  magnelism. 
This  meter  can  be  calibrated  with  a 

watch  in  six  minutes. 
This  meter  requires  no  lubrication. 
This  metpr  is  direct  reading,  having 

no  multiplier  or  dials. 
This  meter  wlU  operate   for  years 

without  opening. 
This  meter  has  no  springs,  jewels, 

frictional  errors  or  lag. 
This  meter  once    right  Is    always 

right. 


No  framework  in  sight. 


Petite  Enclosed  Long-Burning  Arc  Lamp.    Stalactite  Qlobe 


Manufacturers  and  Dealers 

ELECTRICAL  SUPPLIES  AND  APPARATUS. 

Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dyfniifi«dand  riotors. 
Arc  and  Incandescent  Laropj , 
Switches,  Sockets.  Cut  Outs, 
Fan  Motors,  Telegraph,  Testing  and 
Measuring  Instruments,  Wire,  Bells, 
Batteries  and  ell  Sundries  Required  in 
an  Electrical  Installation. 

WESTERN  ELECTRIC  COMPANY, 

CHICAQO.  NEW  YORK. 


LONDON, 
79  Coleman  Street. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  Breteull. 
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Electricity 
-«u>  IHaenetism. 


325  Pages. 


PRICE  $2.00. 


347  Illustrations. 


A  series  of  Thirty-four  Practical  Liessons  corering  the  Science  of  Electricity  from  Its 
Fundamental  Principles  to  Its  Everj-Day  Applications.  By  Prof.  D.  C.  Jackson,  University 
of  Wisconsin;  Prof.  H.  S.  Carhart,  University  of  Michigan;  Prof.  B.  F.  Thomas,  University 
of  OMo;  Prof.  Wm.  A.  Anthony,  of  Xew  York;  Prof.  Brown  Ayres,  Tulane  University;  Profi 
A.  C.  Perrine,  Eeland  Stanford  University,  Cal. ;  Prof.  Geo.  D.  Shephardson,  University  of 
Minnesota,  and  others. 

A  Comprehensive  Treatise  in  Simple  Uanguage,  Free  from  Algebraic  Equations  and 
Easily  Understood. 
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CHAPTER  I.  The  Nature  and  Properties  of  Electricity.— Orifrin  of  Electricity-;  Two  Kinds; 
u^.ws  of  Attraction  and  Repulsion;  Positive  and  Negative  Charge;  Terms.  Conductors.  Insulators, 
Eiectric  Conductivity;  Conve>ing  Electricity';  Tlie  Electroscope;  Force  Exerted  Between  Charged 
Bodies;  Unit  of  Measurement  of  Quantity  of  Electricity;  Electrometer. 

CHAPTER  ri.  Machines  for  Generating  Electricity  by  Friction  and  by  Electric  Induction.— 
MaMng  Macliine  to  Conlinuously  Generate  Electricity  bv  Fri-tion;  The  Eleclrophonis;  Induction 
Generator;  Units  of  Electric  Current  and  Pressure;  Electricity'  Conveved  by  Lnit  Current  Eacli 
Second;  Negatively  and  Positively  Charged  Conductors;  Relation  of'  Lightning  and  Sparks  of 
Electrical  Machine. 

CHAPTER  III.  Electric  Batteries  or  Appliances  for  Generatine  Electricity  by  Chemical 
Action.— Action  of  Batteries;  Eiectric  Pressure:  Voltaic  Electricity-;  Direction  of  Current  Flow; 
Production  of  Continuous  Current;  Battery  Cells  in  Series;  Production  of  Pressure  by  Cells:  Polari- 
zation and  Its  Avoidance;  Leclanche  Cell;  Open  Circuit  Cells. 

CHAPTER  IV.  Eiectric  Batteries  or  Appliances  for  Generating  Electricity  by  Chemical 
Action  (Concludedj.— Closed  Circuit  Cells;  Local  Action;  Law  of  Electro-chemical  Action:  Electro- 
chemical Equivalent;  Primary  Batteries  Compared  witli  Dynamos  for  Furnishing  Current:  Fses  of 
Batteries:  Difference  Between  a  Primarv  and  Storage  Hatter^";  How  Storage  Batteries  are  Made; 
Parallel  Connection  of  Plates  in  Storage  Batteries. 

CHAPTER  V.  The  Nature  ?^  i  ProiKrties of  Ma^etism,  Magrnetic  Fields.— Permanent  Mag- 
netism; Magnetic  Attraction  and  Repulsion;  Poles  of  M^net;  iMa^ninide  of  Force  Between  Two 
Magnets;  Aging  Magnets;  Earth's  Action  on  Magnetic  Needle;  Magnetic  Field;  Action  of  Lines  of 
Force. 

CHAPTER  Xl.  The  Hagnetic  Effects  of  Electric  Currants  uni  flagnetic  Circuits.— Effect  of 
Electric  Current  on  Magnetic  Needle:  Relation  Between  Direction  of  Lines  of  Force  and  Direction 
of  Current  Flow:  Determmation  of  Current  Direction  by  Compass;  Ampere  Turns;  Solenoids; 
Ampere's  Theory:  Solenoids  with  Steel  or  Iron  Cores;  Kesidual  Magnetism;  Electro-Magnets; 
Magnetic  Permeabll.tv;  Magnetic  Reluctance;  Magneto  Motive  Force  or  JIagnetic  Pressure. 

CHAPTEKA'II.  Ohm's  Law  of  the  Flow  of  ESectricity.— Pressure:  Resistance;  Current; 
Volt;  Ohm;  Ampere;  Mercurj"  Resistances;  Conductivity  of  Copper  Compared  with  Other  IMetals: 
Resistance  of  Circuits  >[ade  Up  of  tlie  Same  Parts  in  Parallel:  .loint  Resist-fncei;  Fall  of  A'oltage 
Over  Resistance;  Effect  of  Temperature  on  Resistance;  Copjier  Temperature  Coefficient. 

CHAPTER  ATII.  Heating  Effects  of  Electric  Currents.  Miscellaneous  Effects  of  Electric 
Currents. — Foot-poimd:  Joule:  Horse-power:  Watt:  Kilowatt;  Watts  per  Horse-power;  Heating 
Effects  on  Bearings  of  ilachinery;  Effect  of  Electricity  on  Nerves  of  Animals;  Muscu:ar  Effect  of 
Strong  Currents. 

CHAPTER  IX.  Galvanometers  and  Voltameters.— Differences  in  Construction  for  Large  and 
Small  Currents;  Presence  and  Direction  of  Currents  Shown  by  Oalvanometer:  Strengtli  of  Current 
Indicated;  Tangent  Galvanometer;  IleilectiDg  Galvanometer;  Needle  Suspension;  d'Arsonval  Gal- 
vanometer: Terms  "Dead-Beat,"  "Calibrate;"  A'oltameter;  Electrolyte,  Electrolysis;  Electrode; 
Forms  of  Voltameters. 

CHAPTER  X.  neasurement  of  Electrical  Resistance.— Resistance  Measured  by  Substitution; 
Resistance  Boxes;  Use  of  German  Silver;  Coils;  Wheatstone  Bridge;  Measuring  Resistances  with 
Bridge:  Measuring  A'ery  High  Resistiinces:  Practical  Examples. 

CHAPTER  XI.  Every=day  Measurements  of  Electric  Currents  and  Pressure.— Three  Effects 
by  Which  Currents  are  Directly  Measured;  Amperemeter-;  ^Ii!h;^:n])ere:  Microampere:  Tl'.ree 
classes  of  Magnetic  Amperemeters;  Weston  Amperemeter;  Electro  DjTiamometeis:  Hot  Wire 
Instruments;  Scales  of  Amperemeters;  Alternating  Current  Measuring  Instruments:  Measuring 
Very  Laree  Currents:  Measuring  Hectric  Pressures;  Voltmeters:  Cardew  \'oltmeter;  Electro- 
meters; Electrostatic  Voltmeters;  Standard  Cells;  Measuring  Currents  by  Voltnieter  and  a  Standard 
Resistance. 

CH.iPTER  XII.  Everyday  Measurements  ci  Eiectric  Power,  Condensers  and  the 
neasurement  of  their  Capacity.— Wattmeters;  Electrodynamometer  Vsed  as  Wattmeter;  Record- 
Inji  Wattmeters:  Coulomb  Meters;  Watt  Hour;  Ampere  Hour:  Capacity:  Farad;  Microfarad;  Con- 
denser; Capacity  of  Condenser:  Charging  Condenser;  Specific  Inductive  Capaeit\":  Selection  of  In- 
sulation for  Telephone  Cables;  Capacity-  of  Underground  Wires;  Comparing  Capacities  by  Ballistic 
Galvanometer;  Practical  Capacitv  ^lea'surements:  Levden  Jar. 

CHAPTER  XIII.  Electrolytic  Deposition  of  il stals.— Electroplating;  Metals  Commonly  Vsed 
in  Plating;  Salt  of  a  Met-ii;  Nitrate  of  Silver:  Cyanide  of  Silver  and  of  Potassium:  Solution  for  Sit- 
ver  Plating:  ^'ats;  Qualitv  of  Electrolytic  Deposit:  Effect  of  Too  Great  or  Small  Currents:  Cleaning 
Articles  to  be  Plated;  Gilding  Inside  iff  Silver  Articles:  Base  Metals  on  ^Vllich  Nickel  is  Usually 
Plated;  Solution  for  Nicicel  Plating:  Electro tjiJiog;  Electrotj-pe  Molds;  Electrotj^pe  Finishing; 
Electrolytic  Refining  of  Copper;  Solution  Lsed. 

CHAPTER  XIV.  The  Electric  Telegraph.— Elements  of  Electric  Telegraph;  Telegraph  Cir- 
cuits; Telegraphic  Signals:  Sending  and  Iteeeivinir;  Telegraph  Lines:  Sounder;  Relays;  Local  Cir- 
cuits; Multiple  Telegraphy;  Duplex  Telesraphv:  Diplex  Telegraphy;  Quadruplex  Telegraphy. 

CHAPTER  XV.  riultiple  TeieEraphy.— Differential  Relay:  Polarized  Relay:  Pole  Changer; 
Principles  of  Operation  of  L>iplex,  Quadruplex,  Bridge  Duplex;  Artificial  Line;  Autographic  Teleg- 
raphy. 


CHAPTER  X"\T".  The  Telephone.— Bell  Telephone;  Microphone;  Blake  Transmitter;  Ex- 
changes; Switchboard;  Loog-Distance  Transmitter. 

CHAPTER  XVII.  The  ConstmcUon  of  Telegraph  and  Telephone  Lines  and  Instruments.— 
Poles;  Cross-Arms:  Pins:  Joints;  Insulators;  Insulation;  Ground  Plates;  Undergroxmd  Cables; 
Conduits:  Fuses:  Multiple  Switchboards. 

CHAPTER  XVIII.  Testing  Lines  for  Insulation  and  ConducUvity  and  the  Location  of  Leaks 
and  Breaks.— Line  Troubles;  Grounds;  Crosses;  Locating  Trouble;  Earth  Currents;  Line  Con- 
ductivity and  Insidation;  Testing. 

CHAPTER  XIX.  Principles  of  Continuous  Current  Dynamos  and  Motors.— Electric  Con- 
ductor in  Magnetic  Field;  Field  Strenuth;  Induced  Electric  PresbXire;  Direction  of  Current;  Mov- 
ing Conductors;  Alternating  Current:  Dynamos:  Magnetos;  Commutator. 

CHAPTER  XX.  Principles  of  Continuous  Current  Dynamos  and  Hotors,  their  Construction, 
Care  and  Attendance.-Gramme  Armature:  Siemens  Armature;  A^mat^u■e  Ciurent;  Laminating 
'Lores;  Foueault  01  Eddy  Currents:  Hvsteresis;  Fundamental  Principles  of  Dynamos  and  Motors; 
Points  of  Good  Dvnamo;  Counter  Electric  Pressure;  Types  of  Field  Windings;  Series.  Shunt  and 
Compoimd  Woimd  Machines;  Multipolar  Machines;  Reeulation;  Care  and  Maintenance. 

CHAPTER  XXI.  ArcLightingand  Arc  Light  Hachinery.— The  Are;  Arc  Lamps;  Principles 
of  Operation;  Connections:  Arc  DjTiamos;  Current  and  Pressure  Required ;  Making oi  Arc  Carbons; 
Regulators:  Arc  Light  Switchboards. 

^CHAPTER  XXII.  Incandescent  Lighting  and  Power  Transmission,  Two,  Three  and  Five 
Wire  Systems  of  Distribution  for  Electric  Lights  and  Motors.— Incandescent  Lamp;  Filaments; 
Vaccuum;  Material  for  and  flaking  of  Filaments:  Advantages  of  Incandescent  Lamps:  Incandes- 
cent Hud  Motor  Circuits:  Constant  Pressure;  Loss  of  Voltage;  Circular  Mils;  Practical  Examples; 
Weight  of  Copper  Required  lor  Transmission  of  Power  at  Different  Pressures;  Three-Wire  System; 
Motor  Starting  Resistances. 

CHAPTER  XXIII.  Construrtion  of  Electric  Light  and  Power  Circuits,  and  Their  Testing.— 
Overhead  Electric  Light  Wires;  Weatlier-Proof  Wire;  Arc  Circuit  Wires;  "Drawing  In'' and  "Bui  t 
In"  Underground  System:  Underground  Electric  Light  Cables;  Edison  Tubing:  Feeders;  Mains; 
Inside  Wiring;  Cleat  Work;  LMoulding  Work;  Concealed  Work:  Dangers  from  Fires;  Distribution 
Svstem, 

CHAPTER  XXIV".  Testing  Electric  Light  Circuits  and  the  Distribution  and  Measu.-ement 
of  Light.— Faults;  Soldered  Joints;  :Magneto  Bell;  Use  of  Voltmeter  to  Locate  Grounds  on  Arc 
Ciremts;  Ground  Detector;  General  Testing;  Photometer;  Standard  Candles;  Illuminating  Effect  of 
Lamps;  Effect  of  Oj)al  Globes. 

CHAPTER  XXV.  Electro=Magnetic  Induction.-Effect  of  Cutting  Lines  of  Force  by  an  Elec-. 
trie  Conductor;  Induced  Currents:  Induction  Coils;  C'>res  of  Induction  Coils;  Transformers;  Direc- 
tion of  Induced  Current;  Self  Induetiou;  Attraction  and  Repulsion  of  Parallel  Wires  Carr>'ing 
Currents. 

CHAPTER  XNAX  Alternating  Currents.- Alternator;  Electrohtic  Effect  of  Pulsating  Cur- 
rent; Heatmg  Effect  of  Alternatmg  Current;  fc-ffective  \alue:  Alternating  Current;  ileasurements; 


Frequency:  Period;  Apparent  Resistance. 
CHAPTER  XXVII.      "  '       ~ 


. f.    Alternating  Currents  and  Alternating  Current  riachinerj-  Concluded).— 

Power  Used  in  Alternating  Circuits;  Altcnating  Currents  lor  Lighting;  Making  Transsformers; 
Testing  Transformers;  Building  Alternators;  Number  of  Alternations;  The  Exciter;  Running 
Alternators  in  Parallel;  Synchronous  Motors.  T\vo-l*hase  and  Three-l'hasa  Systems;  Induction 
Motors;  Squirrel-Cage  Armature;  Mesli  Connection;  Star  Connection. 

CHAPTER  XXVIII.  niscelianeous  Applications  of  Electric  Motors.— Uses  of  Electric  Mo- 
tors; Motors  in  Machine  Shops:  Waste  of  Power  in  Factories:  Advaut^tges  of  Removing  Shafts 
and  Belts:  Estimating  Electrical  Power  Required:  Electric   Elevators:   lleciric  I^im<-hes:. 

CHAPTER  XXiS:.  Eiectric  Railways.— Richmond  Electric  Railroad;  Trolley  Wire;  Trolley; 
Track:  Use  of  Two  Motors;  Rail  Bonds;  HeaT\'  Electric  Locomotives. 

CH.APTER  XXX.  flethods  of  Handling  and  Controlling  Railway  Hotors  and  Generators.— 
Output  Records;  Recording  Voltmeters;  Load  of  Electric  Railway  I'lant;  Application  of  Storage 
Batteries  to  Smooth  Road  Curve;  Jlethods  of  Controlling  Street  Car  Motors;  Station  Instruments; 
Equalizer. 

CHAPTER  XXXI.  Model  Electric  Plants.— First  Central  Station;  Changes  m  General  Me- 
chanical Construction  of  Dynamos;  instruments;  Multiple  Arcing  Galvanometers;  I  se  of  l>ouble 
and  Single  Pole  Switches;  Operating  Dmimos  in  Parallel;  Feeder  Connections  in  Continuous  and 
Alternaling  Stations;  Throwing  Dvhamo  Into  Circuit;  Cutting  D>-namo  Out. 

CHAPTER  XXXIL  Underwriter's  Rules,  Etc.— Necessity  of  Rules;  Special  Points  in  "W  iring; 
Insulation  of  Sockets.  Fuses.  Fixtures:  Annunciator  Wire;  Office  Wire:  Leaky  A\  ires. 

CHAPTER XXXIII.  Electric  Welding,  Forging,  Etc.;  Electricity  Applied  to  the  Kitchen.— 
Electrical  Methods  Applied  to  ^teral  working:  Thomson  Apparatus  for  Heating  Metals:  "VN elding 
by  Thomson  Method;  Bernardos  I'r.up^-nf  Working  Metals;  Bringing  Piece  of  Metal  to  High 
Temperatureby  Dipping  in  Pail  of  Water;  Electric  Current  for  A\  arming  and  Cooking;  Electric 
Heating  and  Stoves  Compared.  „  „      .     ^. 

CHAPTER  XXXIV.  Electro-Therapeutics:  Galvanic  Current;  FaradiC  Current;  Static  Elec- 
tricity; Electric  Osmosis;  Electro-Cautery;  Medical  Electric  Lights. 


lOE  $2.00.    Sent  postage  prepaid  to  any  address  in  the  Avorld  on  receipt  of  price.     The   Ideal  Work 
for  Electricians,  Central  Station  Men,  Engineers,  DjTianio  Tenders,  Linemen^  Stndents,  Etc. 


Electrician  Publisliing  Co., 

510  MARQUETTE  BUILDING,  CHICACO. 


October 


i8(j8 


WESTERN   ELECTRICIAN- 


FRANK  N.  PHILLIPS,  PncaiDCNT. 
C.  H.  WAGCNSCIL,  TncASuncn. 


EUGENE  F.    PHILUPS, 
GcNCBAL  Manager. 


E.  ROWLAND  PHILLIPS,  VlCC-Pnca, 
C.  R.   REMINGTON,  JR.,  Skc. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDEIWCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  U,NDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  lo  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donolioe.  241  Madison  St. 
MONTBEAL  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,  R.  I. 


THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 

St^randed  and  Flex* 

Ible  Wire  and 

Cables  with 

Clork's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says:       •      ■ 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect.-" 

The  Clark  wire  has  been  before  the  public  and  inuse  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
"with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAEK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS.  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


THEY  STILL  USE  IT. 


IT 

COSTS 

SO 


LITTLE 


Stover  Bicycle  Manufacturing  Co. 

FitEETOKT,  III..  March  2nd,  1S97. 
The  Boiler  Expurgator  Co.,  Chicago,  III. 

Gentlemen:—!  have  just  used  your  Boiler  Expurgator 
with  aetoulshlijji  results.  To  benln  with  I  have  always 
been  very  sf.eptlcal  In  rejiard  to  the  dltlerent  boiler 
compoundgand  would  never  have  tried  yours  had  not  a 
friend  of  mine  who  runs  between  i>ubu<jue  and  ChlcaRO 
on  the  Illinois  Central  Induced  me  to  use  It,  telllnR  me 
of  the  results  he  had  obtained  on  his  locomotive.  It 
goes  beyond  anythlne  I  ever  tried  and  we  have  tried 
numerous  compounds,  and  I  can  conscientiously  say 
that  I  never  expected  to  secure  anytlilo(<  that  would  do 
the  work  of  your  Boiler  Expurgator.  We  cheerfully 
recommend  It  to  anyone  and  you  may  refer  to  us  at  any 
time.  Very  truly  yours. 

Stover  Bicycle  Mfg.  Co. 
W.  A.  Hance,  Supt. 


AND 
WORKS 

SO 
WELL 


Cost  per  week  :    to  to  40  h.  p.,  2Sc. ;  40  to  SO  h.  p.,  87V4c. ; 
80  to  lao  h.  p.^  50e. :  IJeo  to  1«0  h.  p.,  6!e'/,c.; 


IGO  to  aO»  h.  p..  75c. 


The  Boiler  Expurgator  Co., 


MANUFACTURERS, 

CHICAGO,   U.  S.   A. 


A  few  agencies  will  be  placed  In  larere  steam  and  manufacturing  centers. 
Write  us  at  once. 


CROFTON  STORAGE  BATTERY. 

NOVEL.    F-EA-TURES. 

Cheap,  Light,  Durable,  Efficient.    Motocycie  Batteries  a  Specialty. 

CROFTON  STORAGE  BATTERY  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


Can  I  Become  an 


Engineer? 


For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 


(Conducted  under  the  auspices  of  Tke  Electrical  Engineer.) 


HERMAN  A.  STRAUSS,  E.  E.,  General  Manager. 


ISO  liiberty  Street,  WEW  YORK,  V.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


SARGENT  I^LUNDY, 

ENOIIMEERS, 

13  and    16  Monadnock  Block,  CHICAGO,  ILL. 

RUBBER  INSULATED  WIRES 


-FOR- 


HOUSE  AND  CAR  WIRING. 

JOHN  A.  ROEBLIIMC'S  SONS  CO. 

Works  at  TRENTON,  NEW  JERSEY. 


117-121  Liberty  Street,  New  York.  171-173  Lake  Street.  Chicago. 

32  S.  Water  Street,  Cleveland.  25  and  27  Fremont  St.,  San  Francisco. 

EVERYTHINB  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL   BOND. 


WASHBURN  ti  MOEN  MFG.  CO., 

■RtNCH  OFFICES  AND  wtREHOUSES:    New  York.  Clilcm|0.  San  Fraiwliix)    Houilon.    Phlladelghla 

Pllltburg.  Bolton. 


Telephone  Induction  Colls,  Ringerand  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  .Also  Gas  Lighting 
Spark  Coils.  THE  VARLEY  DUPLEX  MAGNET  CO., 
138  Sevenlh  St.,  Jersey  City,  N.  J. 


ESTABLISHED     1857. 


Small  Springs  of  Every  Description',  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
RoHed  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

THE  WALLACE  BARNES  CO.,         -        -         Bristol,  Conn. 


SPRINGS. 


WEATHERPROOF  WIRE. 

COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Chicago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  fflinneapolis. 
St,  Lonis  Electrical  Snpply  Co.,  St,  Lonti 
The  Bradford  Belting  Co.,  Cincinnati 

Phillips  Insulated  Wire  Go.f 

Office  and  Factory:    PAWTUCKET,  R,  L 


WESTERN    ELECTRICIAN 


October  22,  1898 


WANTED. 

Position  as  superintendent  -or  engineer  of 
small  llghtin?  or  pon-ar  plant,  by  an  experienced 
man.  Skill,  energvand  faitUful  service  offered 
as  Inducements  for  a  good  position.  Address 
"C.  E.."  care  Western  Electrician,.  510  Mar- 
quette Building. 


WANTED,  FOR  CASH. 

Weston  portable  direct  voltmeter,  ammeter  and 
bridge.  Will  buy  together  or  separately.  Must 
be  in  Ai  condition  and  a  bargain.  Address 
TRUSSELL,  2107  West  Congress  St.,  Chicago. 


WANT  TO  BUY 

An  electric  light  plant  In  operation  in  a  country 
town  in  Illinois,  capitalized  at  $12,000  to  $30,000. 
Address  -'CAFITALIST,"  care  Western  Electri- 
cian, 510  Marquette  Building,  Chicago. 

WANTED. 

Position  by  electrical  engineer  as  manager  or 
superintendent  of  a  light,  power  or  railway  plant. 
Good  technical  education,  two  years'  experience 
constructing  and  operating  and  three  years 
manager  of  plant.  Twenty-five  years  of  age. 
Good  references.  Address  "C.  L.  C."  care 
Western  Electrician,  5io  Marquette  Building. 


AA/A.IM-rED. 

ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westlnghouse 
ihops.  Work  guaranteed.  Ten  years'  experience. 
Light  plants  Installed  complete.  Send  for  prices. 

HODGE,  WALSH  &.  LORINC, 

701  Delaware  St.,  Kansas  City,  mo. 


FOR  SALE. 

600  Edison  lamps  nearly  as  good  as  new  (no 
seconds),  112  volts,  3.1  watts.  Address  W.  H. 
FOSTEK.  Geneseo,  111. 


LEA  ENCLOSED 
ARC  LAMPS. 

Sliile(500  yni, 

Laips  220  n    •, 
(      ;,fir...^3Gir* 

They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg.  Co. 


Elwood,  Indiana. 


MODEL   ELECTRIC  RAILWAYS 

with  track  and  battery,  $3.50  to  $7.00. 

Hand  Power  Dynamos, 
Water  Power  Dynamos, 

Pan  Motors,  etc. 

■Write  ior  Catalogue  "B." 

The  Carlisle  &  Finch  Co. 

832  W.  6th  St.,  Cincinnati,  0. 


BUY  YOUR  BOOKS 

FEOil  THE 

Electrician  Pub.  Co.,  5 1 0  Marquette  BIdg.,  Chicago. 


MANUFACTURERS 

AND  OTHERS  NEEDING 

Clean  solid  copper  castings,  99U  per  cent  copper, 
cast  tempered  copper  castings,  phosphor  and 
other  bronzes,  bra'  s  and  aluminum,  dynamo, 
motor,  engine  and  machine  bearings.  Want  to 
liear  from  you.  Want  to  furnish  you  with  cast- 
ings, completed  parts  ready  to  assemble,  or 
completed  article  Itself.  Nothing  in  abovemen- 
lioned  metals  we  can't  make.  No  one  better 
equipped.  Now's  a  good  time  to  make  contract. 
Send  pattern,  sample  or  drawing.    Write. 

Standard  Brass  Works, 

KALAMAZOO,   MICH. 


A  GOOD  BELL 

At  a  Low  Price. 

No.  189 
TRY  IT. 

HUE^El  &  MANGER, 
286  Graham  Street, 

BROOKLYN,  N.Y. 


A.  Beck  Electric  Co., 

303  Ilarket  St., 

ST.  tOTJIS,  MO. 


YOU  ARE 
TIRED 

Of  using  "DYNA- 
MO" Beltingmade 
(rom  "Shou  Ide  r 
Stock,"  write  us 
for  prices  and  in- 
formation on  "LE- 
VIATHAN" and 
"OAK  LEAF" 
Belting,  and  our 
method  of  "Belt- 
ing up"  ELEC- 
TRIC LIGHT  and 
POWER  PLANTS. 

High  grade  Belt- 
ing only.  Best 
Results.  Least 
Cost. 

Write  fully,  con- 
d  i  1 1  o  n  s  under 
which  Belting 
runs,  power  re- 
quired, etc. 

MAIX  BEI^TIXG  CO., 

G5  and  67  Market  St.,  CHICAGO,  ILL. 

1221-1235  Carpenter  St..  Pliiladelphia. 

120  Pearl  St..  Boston 


ELECTRICAL  BOOKS. 

A^ll    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette,  CHICAeO. 


Selling  Agents: 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILIELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Klsdonlron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


EDUCATION 

Thonsands  have  been  helped  to  bet- 


BY  MAIL 


ter  pay  and  positions  through  our 

system  of 

instruction 


Buildings  erected 
express// 
for  titis 
purpose 
at  a  cost 

of  $226,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture ;  Metal  Pattern  Drafting ;  Prospect- 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

aMnnlh  P'*^^  ^""^  ^  CoUege 
mUlllll  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.  State  subject  you  wish  to  stud}. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


$2 


MAEO  "o^  BELL 


Is  the  Only 

Double  Adjnstment  Bell 

That 

Cannot  Get  Oat 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFC.  CO., 
BufTala,   -    N.Y. 


#8^ 


ITRAOEMAUK) . 


William  Roche, 

Inventor  and 
Sole  Manufacturer 

NEW  STANDARD 
DRY  BAHERY. 


ELECTRICAL 
SPECIALTIES. 

2S9   Oreenwich  St, 
NEW  YORK. 


H 


CALv'o  S7/t/l/^0-C/fpj/3y  a/ PS  ~firrcM£/i 


*f 


THE  FIFTH  EDITION  JUST   OUT. 


(Edition  of  5,000  copies.) 


Inl^i-g^d- 


R^^rised. 


I-I  p'-to-da-fce. 


"Standard  Wiring"  for  Electric  Light  and  Power. 

By  H.  C.  CUSHINQ,  Jr..  Hember  A.  1.  H.  E. 

Electrical  Inspector  Fire  Underwriters'  Tariff  Association  of  New  York. 

ABOPTED  BX  TH£  FIR£  TTSTBEKWRITEBS  OF  TH£  TKITEI)  STATES. 

It  contains  every  table,  formula  and  rule  for  all  systems  of  outside  and  Inside  wiring,  together 
wltb  thirty  illustrations  of  the  newest  and  safest  methods  for  the  installation  of  Pole  Lines,  Dyna- 
mos, Motors,  Switchboards,  Transformers,  etc.,  etc.,  as  reqtiired  by  the  insurance  Inspector. 
BUSSIAIV  Ii£ATHER  COVER,  POCKET  SIZE,   Sl.OO. 

Sent  postpaid  to  any  address  upon  receipt  of  price  by 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


BARBAINS  IN  DYNAMOS  AND  ENBINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  810,  900,  1,075,  ^.33°.  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamos  of  750,  900,  1,300  and  2,000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1,200  and  2, 000  c.  p.; 
Engines,  50,  75,  85,  100,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters,  150,  1,000  and  2,000 h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No.  22. 

CHICAGO  EDISON  COMPANY,  'nSSi'Sir' 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
V»  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc,  Please  com- 
municate with  us. 

SWARTS    IVIETAL     REFINING    CO.*, 

ao  Jr.  Deaplalnes  Street,  CHICAGO,  II.I.. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A-  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  63  PACES.  PRICE|  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  ^'°""^^?,",lTcS""*""^' 


October  22,  18 


WESTERN    ELECTRICIAN 


Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficiehfty 
at  Full  and  Partial  Gate- 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATEO  TTATEB 
WHEICIj  as  particularly  adapted  to  their  use.  on  account  of  its  remarkablr  steady  moiloD, 
blgh  speed  and  great  emclency  aud  larcre  capacitr  for  its  diameter^  being  double 
the  poAVer  of  most  wheels  ot  tlie  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  oi  water  it  is  without  an  equal,  prodrcing  th» 
tiighest  per  cent  oi  useful  effect  eaaranieed. 

SEND    FOR   CATALOGUE   AND    PARTICULARS, 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  t« 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  shalte. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIQ, 


CEDAR  POLES 

We  have  13,000,  20  to  50  foot  poles  In  yard. 

C.  H.  WORCESTER  &   CO., 

Koss  P.  O.,  Mich. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chlcapo, 
Milwaukee,  St.  Paul,  MlDneapolls,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  maklDE  a  journey  to  aTy  of  these  north- 
western points,  Inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  yo\i  complete  information. 
JAS.  C.  POND,  G.  r.  A.,  Milwaukee,  Wis. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  In  dynamos  and 
motors. 

r^rlcse*,    XO   Ce-nts. 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg.,  Chicago. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE    MICH  , 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS 


9   NEW  CATECHISM 
OF  ELECTRICITY. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8END  FOE  CIEOULAK  AND  PKI0E3. 

THE  LECLANCHi  BATTERY  CO., 

HI  to  117  East  131st  St..  N.  Y. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricitj'  will  be  found  to  be 
urprlsinnly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  wliich  it  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
■^tructive;  some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subiects. 

It  IS  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
tjpe  pages;  by  means  of  this  indexa  thousand  items  of 
practical  imponance  are  at  once  available. 

It  is  an  up-to-date  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  ana  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo:  Conductors  and  Non-Con ductors;  SjTn- 
bols  abbreviations  and  definitions  relating  to  electric- 
itj  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;- Wiring;  The  rules  and  require- 
ments of  the  ^'ationa!  Koard  of  Underwriters  in  fuU; 
Elpctrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
IMotor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2  00    plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    Tlie  names  of  the  various  parts  of  the  ma- 
chine are  also  given  with  pictorial  illustratiohs  of  the  same. 

In  the  Catechism  no  less  than  2.'>  full  page  illustratioDS  have  been  given  of  the  various  dynamo 
machines  made  in  different  parts  of  tlie  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  CHICAGO. 


MAST  ARM^ 

.ji^'^'^A  UTOMATl  C^.^ 

^^---MAro  O  D  P  O  L  Er  S 


""■'■f  EASY     OF-  OPERATION  J| 

r/?/MMf/p  c/i/v  rf?/M  rw/cE 
t£   rMtN  rv/r/i/irtr  orHlf) 

MANUFACTURER,,        Cl  NC  I  N  N&TI,  0. 


THE  OMAHA  EXPOSITION. 


When  the  World's  Fair  at  Chicago  ceased  to 
exist,  it  was  supposed  that  we  should  ne'er  look 
upon  its  like  again.  However,  the  Trans-Miss- 
issippi Exposition  at  Omaha  has  effectively  re- 
produced in  similarity  alt  of  the  buildings  which 
made  the  White  City  so  attractive  In  1893. 

It  does  not  now  take  two  weeks  to  wander 
through  grounds  and  structures  and  then  be 
compelled  to  go  away  with  a  jumble  of  Ideas, 
for  the  Omaha  Exposition  people  have  profited 
by  past  experience,  and  have  so  improved  the 
arrangement  of  exhibits  that  no  more  than  two 
or  three  days  of  time  need  be  consumed  In 
admiration  and  inspection  of  the  marvelous 
resources  of  the  West,  collected  together  In  the 
chief  city  of  Nebraska. 

Even  the  new  Midway  is  a  reproduction  of  the 
far-famed  Street  of  All  Nations  of  1893,  with 
many  improvements  upon  the  original. 

The  electric  lighting  of  the  buildings,  grounds 
and  lagoons  at  night  makes  a  scene  of  enchant- 
ing beauty,  alone  worth  traveling  a  thousand 
miles  to  see, 

The  means  of  communication  between  the  city 
and  grounds  are  ample,  and  the  distance  to  be 
traversed  is  short. 

The  ways  of  reaching  Omaha  are  innumerable, 
but  chief  among  them  is  the  direct  Chicago  and 
Omaha  short  lioe  of  the  Chicago,  Milwaukee  & 
St.  Paul  Kailway,  with  its  electric  lighted,  vestl- 
buled  trains,  leaving  Chicago  every  night  at  6: 15 
p.  m.,and  arriving  Omaha  at  8;20  the  next  morn- 
ing.   Dining  car  service  en  route. 

Excursion  tickets  are  on  sale  at  every  coupon 
ticket  oflBce  in  the  United  States  over  the  Chi- 
cago, Milwaukee  &  St.  Paul  Kailway  through 
Norlhern  Illinois  and  Central  Iowa,  as  well  as 
at  95  Adams  street,  and  at  the  Union  Passenger 
Station,  Canal  and  Adams  streets,  Chicago. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


««« 


The 
Cabinet 
Manufacturing 
Company, 

STEUBENVILLE,  OHIO. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
■  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  h'  f  E-cperts  as  containing  features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHOIME  MFC.  CO., 

Caxton  Bunding,  Buffalo,  N.  Y. 
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"DID  YOU  NOTICE" 

MAKE  EVERYTHING 

Telephone 


THAT  WE  MAKE  EVERYTHING  FROM  THE 
Our  Leader,  No.  51,  Pony  Bi-Polar. 


TO  THE 


Switchboard 


ALL    OF   THE   HIGHEST 
GRADE  AND  NAME  THE 

LOWEST 
PRICES 

ON  THE  SAME? 


Get  Our  Prices. 

Iil''illiain8  Magnetos, 
Receivers,  Bi-Polar, 

iSolid  Bacli  Transmitters, 
Telephones,  the  Finest, 
Switchboards,  the  Best, 

Carbon  liightning  Arresters, 
Bistribating  Boards, 
Cable  Boxes. 


Get  Onr  Prices. 


Get  Onr  Catalogne. 


Long  Distance.  Qet  Our  Prices. 


IT  WILL  PAY  YOU.     DON'T  WAIT. 
WRITE  US  NOW. 


Eureka  Electric  Co., 

157-159  CANAL  ST.,  CHICAGO,  U.  S.  A. 


THIS    TRiB^DI 


IVIi 


EK 


STANDS  FOU  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of  the 
BE8T    THINGS    manufactured   or  controlled 
by   us — and    the  fact  of  our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are  the 
■Mew  S-tartdard   ^ry  Ba-t'fe^ri^s. 
apKiono    ^sty    S-fca-fcions. 
rr^s-ter    and    Cu-t-^u-fe    SMvi-fc^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


H.  M.  Fisk  Mfg.  Co., 

^A^i-lea■ton,  III. 

,  Matiufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

E.xchanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


Farr 
Telephones 

Are  so  simple  that  even 
children  can  use  them. 


It  will  pay  you 

To  getour  newcatalogue 
and  hand-book  of  infor- 
mation. 


It  Contains 


Hints  to  telephone  men;  how 
to  Duiid  telephone  lioes;  dia- 
grams and  directions  for  con- 
necting telepliones;  how  to 
overcome  telephone  troubles; 
diagrams  for  connecting  in- 
tercommuuicatlDg  systems ; 
weight  and  resistance  of  line' 
wires;  estimates  for  building 
exchanges;  induction  of  va- 
rious wires;  about  telephone 
patents  Other  valuable  point- 
ers. lllustratioDS  of  difforent 
methods  of  conuectine  lines. 
Over  200illustrations  of  every- 
thing needed  in  telephone 
work.  Thisvaluablecatalogue 
sent  free  on  request.  We 
make  everj'thing  you  need. 


1^^^  1313  ''^^'^p'^o'^G  ^nd 


Construction  Supply  Co. 

Mi7  Dearborn  St.,  CHICAGO. 


Central  Energy  Telephone  System 


AH  parts  subject  to  wear  at  central  office.... 

...Nothing  at  subscriber's  station  to  get  out  of  repair. 


TRANSMITTER 


IWIufY^led    for     Pa^-tory, 


Sealed  to  prevent  opening  by  inexperienced  persons. 


RECEIVERS 


Unequalled  in   Power, 

Practically   Indestructible, 


The  only  make  perfectly  reliable  for  central  energy  system. 


OUR  REGULAR  EXCHANGE  EQUIPMENT 


Is    Complete, 
Reliable. 


Durable, 


The  only  manufacturers  selling  a  complete  line  of  Public  Exchange,  Toll  Line,  Police,  Fire 
Alarm.Street  Railway,  Central  Station  and  Intercommvmlcating  Private  Plant  Telephone  Appa- 
ratus fully  protected  by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson  Telephone  Mfg.  Co., : 


GET  CATALOG. 


■72-83  W.  Jackxon  Blvd..  Chicago,  U.  S.  A. 


Genuine:  Eric&son 
"Swedish  .Coal- 
Grain     - 


c« 


o^ 


^2 


^^  PAC/f///6,  a/O 
'^150    C0/AP1.ETE   ltA/£   i.ON& 

,Jf^/CSS0//T£l.£P//O/V^   Co. 

.JO  i^AK/f£/^S-r.     New.YoKK.        i 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  flanu* 
facturers  of  Tele- 
phones  and  Switch- 
boards in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  In  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices, 

U/C  PIIADAUTCC  Workmanship,  material  and  efficiency 
If  C  uUAnAll  I  lC  of  our  apparatus  to  be  of  the  highest 
erade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
Taw  which  may  be  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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KrO^%2V  ICE>A.I>Y^— OsLtSLlogtie  IVo.  lO. 

A   New   Pocket   Battery   Gauge,  to  retail  $3.50,  win  be   ready  Nov.    ist. 

Something  New  in  Burglar-Alarm  Traps  now  ready,    a  lot  of  specialties 

we  are  now  making  can  be  purchased  at  the  right  price. 

THE    MESCO    DRY    BATTERY    (better  than  ever). 

Prices  to  suit  buyers  who  are  using  cheaper  grades. 

We  are  Manufacturers  of  Miniature  Incandescent  Lamps. 


NET  PRICE,  $6.50. 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32  CORTLANDT  STREET,  NEW  YORK. 


Western  Telephone  Construction  Co., 

aSO-itSi  S.  Clinton  St..  Chicago,  III., 
Largest  Manufacturers   of 


Telephones #  Switchboards  Exclusively 


In  the  Unrted  States. 


gwitGhMs 

Similar  to  the  Bell  for  inde- 
pendent Telephone  Companies. 


Distributing  Boards,  Cable  Terminals  and  Pro- 
tective Devices  the  same  as  those  used  by  the 
Bell  company. 


Sterling  Electric  Co., 

71-73  W.  ADAMS   ST..  CHICAGO. 


THIS  PHONE  $5.00. 

others  from  S3.00  10  SIS. 00. 

For  further  information,  write  to 

STONE   CITY   TELEPHONE 

MFC.  &  CONST.  CO., 

JOLIET,  ILL. 


KOKOMO  TELEPHONES 


I  Free  from 

'         Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


tVe  are  t/ie 
Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones. Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


and  2  13  Randolph  St., 
CHICAGO 


THE     ALLEN-HUSSY     CO.,  " 

MANUFACTUREHS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  In  sending  for  a  copy. 


The  New  H-C  Desk  Set. 


Combines  elegance  in  de- 
sign with  solidity  of  construc- 
tion, and  possesses,  we  believe, 
more  desirable  features  than 
are  to  be  found  in  any  other 
desk  set  on  the  market;  but 
we  want  our  customers 
to  be  the  judge  of  this. 
Order  a  sample;  examine  it 
thoroughly;  and  if  it  does  not 
fully  please  you,  ship  it  back 
at  our  e.xpense. 

The  head  can  be 
made  to  fit  any  style  of 
Transmitter. 


The  Holtzer- Cabot  Electric  Co., 

Boston  (Brookline),  Mass. 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen's' 
and  Construction  Tools 
Catalo£rue  Free...  ^^Send  for  one 
MATHIAS  KLEIN  &  SON.     i 

87-89  W.  Van  Buren  St..  .  Chicago,  Ills. 


P-p«THIS^  HAS  BEEN  MAKING 

FlELEPHONES 

?    20  YEARS,  NOT   CHEAP  BUT 

SERVICEABLE  AND  FULLY  GUAfUNTEED. 
.  ■  CIRCULARS    FURNISHED.  • 

ViADVCT  Electric  C° 

BALTIMORE.MD,  U.S.A. 


THETELEPHOM  HAND-BOOK 

BT 
HERBERT  LAWS  WEBB. 

Price  $1.00. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BulMing,  Glilcagai. 


KEYSTONE  TELEPHONE  CO,,  Telephones  and  Supplies. 


Of£io^    ^nd    F^^otory 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 


I  Our  New  Non-Infringing  Multiple  or  Bridging  Bells.  1 

•  The  recent  decision  in  favor  of  the  Bell  Co.,  on  bridging  bells,  places  us  In  a  position  wliere  we  are  the  only  independent  telephone  manufacturers  whose  • 

•  bridging  system  does  not  infrintie.    We  use  a  special  switching  device  and  a  special  form  of  connecting  our  generators  and  ringers  In  multiple  series,  which  • 

•  renders  them  even  more  efficient  than  straight  multiple  or  bridged  connections.     Our  bridging  and  switchboard  generators  are  the  strongeNt  generators  that  • 

•  have  ever  been  manufactured  and  we  guarantee  success  with  our  instruments  where  other  makes   have    failed.    We  are  positively  headquarters  for  • 

•  everything  high-grade  In  the  line  of  teleplione  signaling  devices.  • 

:  THE  WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  St.,  CLEVELAND,  O.    • 

•  Manufacturers  MAGNETO  BELLS,  TELEPHONE  RECEIVERS,  Etc.  * 
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^  Dayton  Qlobe  Iron  Works  Co.  Dayton.  Q^ 


Shaftiing. 
Gearing, 
Pulleys, 
PillowBlocks^ 
Governors, 
Etc. 


gPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years,  Involving  both  the  theory  and  practice  of  hydraulic 
eng;ineering  as  relates  to  power  development  in  its  widest  range  of  application,  is  at  the  service  of 
Its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  thp  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as  mostforeign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Lrbertr  St.,  New  York  City,  U,  S.  A.  or  121  Main  St..  San  Francisco.  Cal.,  U.  S.  A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  aoy  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  hoses  and  crucibles  resisting  heats 
of  4,000  degrees .         . 

DIXOJT  CRTJCIBIiE  CO., 


JOS. 


Jersey  City,  X.  J. 


CORRUGATED  LATH 


(METALLIC.) 


m 


^» 


This  Lath  is  being  used  extensiveh-  b\-  the  V-  S.  Govtriiineiit;  there  being 
over  180.000  square  feet  used  on  the  U.  S.  Custom  House  and  Post  OfiRce  in  Cin- 
cinnati, Ohio.    Write  for  special  circular. 

THE    CINCINNATI    CORRUGATING    CO. 

Box   533,      PIQUA,  OHIO. 


REG.TRflDE  MARKS  jhe  PHOSPHOR  Bronze  Smelting  Co.  Limited, 

2200  Washington  ave.,philadelphia. 

]      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

lNGOTS,CASTINGiS,WIRE,RODS,SHEETS,ETC. 
''S/to:A/,r>&xnfr-  "^ — DELTA   METAL 


CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL;-         '■-• ■■- 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  : 
The.  Largest  Poiver  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  poicer.      The  highest  vican  efficiency  ever  realized  ivhen 
running  from.  liaJf  to  full  gate.     We  guarantee  also:  A  Tanner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  in  quickiiess  and  eat^e  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  5t0 
Marquette    Bldg.,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  }'Ou 
are  not  a  subscriber  you  will  find  it 
to  )'our  advantage  to  become  one 
at  once. 

$3.00  per  year ; 
$1.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  IHaraueSta  Bldg..  CHICAGO. 


THE  TELaRPHONE  HAKD-BOOK 


BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  ".4  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables,'''    Joint  Author  of  "■Electricity  in  Daily  Life." 


1^6 


iges,  138  lllus-trs 


ir^d-B^^lc 


^rioe  $I.OO. 


i-bions,  Clo-bKi,  He 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.S  it  exists  in  America.    Tbe  time  for  sucha  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  demand 
?or  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HA^'D- 1  OOlv  is  an  ait  mpt  at  meeting  that  demand.     With  the  exception  of  a  few  chapters  dealing  with 
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Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5 10  Marquette  BIdg.,  CHICAGO. 
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iOUR  CATALOGUE 

|OF  THREE  HUNDRED  PACES  ILLUSTRAT 
ilNG  AND  DESOaSINC  A  LARGE  NUMBER  OP 

BRHX^ES  Designed  and 

J      i  BUILDINGS  Is  iioo»  ready  and 

'■  ^  AND  ROOFS  ..tLL""'""^. 

^THE  BERLIN  IRON  BRIDGE  CO. 

'<r">~fi?  ^^^  BERLIN.  CONN.  tQ^ -^ 


|{)  DELAWARE  HARD  FIBRE  CO., 

'm^  WILMINGTON,  DEL. 

SESTD  FOR  CATALOGrE  AKD  SASIPliES. 

Sheets,  Rods.  Tubes   and    Special    ShapeSc 


»JUFACTORY. 


ppCELAIN^ 

BR^^^^^&H  /  c9  Station  G  SB 


'^^■f^m-^ 


Making  knife-switches  our  Specialty 

K        "Write  for  full  particulars,  etc. 
Two  new  styles  of  Baby 
NIFE-SMITCHES 
Low  Prices — that's  wealth  to  you. 
H.  T.  PAISTE  CO. 

CHICAGO  PHILADELPHIA 


Grain's 


PARHELION 


SEE  THAT  CLUTCH? 


ENCLOSED  ARC  LAMP. 

Economical,   Simple,   Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 

RESPONSIBLE  SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Cen.  Sales  Agent, 

I2O8  SHEFFIEIaD  AVE.,  CHICAGO. 


What  Are  You  Paying  for  Lights  or  Power? 

If  more  than  one  cent  per  b.  p.   hour,  or 
one  cent,  you  had  better  put  in  an 

OTTO  GAS  ENGINE 


If  more  than  one  cent  per  b.  p.   hour,  or  getting  less  than  lo  i6-c.-p.  lights  for 
one  cent,  you  had  better  put  in  an 


Hundreds  of  plants  in  successful 
operation  to  refer  to. 

The  Otto  Gas  Engine  Works,  Phila. 

New  York.    Boston.    Chicago.    Omaha. 


"AMERICAN"  Sfr 

ARE  THE  BEST.    Sand  for  daicrlptlvt  Circular. 
'  Absolutely  Non-lnfrlnglriK. 


AMERICAN  BATTERY  CO., 

EtTO  ISS9.         1745.  Clinton  St.,  Chicago,  III, 


C.  n.  SCtilKIVlER. 


W.  A.  MAOEE. 


DYIMAIVIO     \A/ORKS, 

JEP-F-KRSON    CITV-,     IWIO. 

Also  contractors  forcompleloelectrlcllghtlngplantsandtelaphonesystems.  Estimates  furnished  promptly. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINO. 

For  Electrical  and  Mecbanlcal  Purposes,  Eailway  Dust  Guards,  Waskan 
and  Packings.   Patent  Insulating  Cleats. 

MANTJFACTtmED  BY 

THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   Del. 

VULCANIZEDFIBRE. 

Highest  grades  for  electrical  insulation  and  mecfianical  pufposes^  in  sheets^ 
ttil^  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


vulcanized  fibre  CO., 


Wilmington,  Del. 


t  Black  Diamond  File  Works,  t 

• j» 

Inc.  ises.  kA 

I 

4^    01TB  CiOODS  ABE  OUT  SAXK  IST  ETURT'  IiEADiaTfi  HABDWAJtB    }jb 
^  STwBE  ZUr  TJXE  TOnTED  STATES  AUTD  CAKADA.  IX 

|G.  &H.  BARNETT  COMPANY, $ 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 
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PHILADELPHIA,  PA. 
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REWIRED  WITH  RAVEN  WHITE  CORE  WIRE 


■ OFFICE 

1131   THE  ROOKERY. 

Chicago.  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago,  III. 

Gentlkmek: — After  carefully  consider- 
iDg  the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you   are   aware,    the  wire   upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN  BLACK 

CORE,      COMPETITION      LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlandt  St  .  New  York. 


KoaiipHPS.I  CHICAGO:  BOSTON: 

bH»rn,nt!>.^   320  Dearborn  St.     134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building. 


$3  per  Annum.  m.ctHo,.n?ssri^&'A^Ly.cMc.<,..     EVERY  8ATU R DAY. 

VorXXill.  CHICAGO,  OCTOBER  29^  1898. 


aa  mall  matter  of  tbe  wwond  class.       |  \J   CGriXS   PGl     \>OPy  ■ 


No.  1 8 


IIVIPLEX   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "Ixson""^'    ^''"P'^^  Electrical  Company, 

lonadnock  Block, CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

ll37Monadnock  Block,  CHICAGO 


MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

ir|_KXIBI-E     OOROS    >VIMO     OA.B1.KS. 
SOO  AND  aoa  KORTH  THJBD  «iTIlEET,       -       FHILADEI.PHIA,  PA. 


;kON/> 


1889— Paris  Exposition, 
medal  for  Babber  Insulation. 

1893— \rorld's  Fair, 
medal  for  Bnbber  Insolation. 


THE  SITANBABD  FOB 

BrBBFB  IKSVIiATIOW. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee''p»or  Wires. 
THE  OKONITE  CO.,  Ltd 


:."S,'ri!ri?h%t°e';.  i"">9"»-      253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodgins.  Secy. 


JOHN  D.  CBIMMINS,  JB.,  Frest. 


/Formerly 
California 
Aipbalt  Co.) 


Atlantic  Alcatraz  Asphalt  Co., 


Alcatraz  Electrical 
Compound. 

Absolutely  unequaled  for  Insulat- 
ing and  Water-proofing;  not  affected 
by  Acids  or  Alkalies;  elastic  and 
durable.  Alcatraz  Asphalt  Paint  is 
a  tenacious  and  durable  coating  for 
all  kinds  of  metal.  Samples  upon 
application. 

Ask  your  nearest  supply  house  for  it,  or 

57  East  59th  Street, 
NEW  YORK. 


THE  "AMERICAJN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,   "VOIiK:,   PA..,   XJ.    iS.   A.. 

Cable  address,  Broomeil,  York,  ABC  Code,  4th  Edition. 

<]RBBN    BNaiNEBRINa    CO.,    518  Western  Union   Bulldinsr,  Chicago,    111.,  Sales  Agents  for 

ChicasTO  and  Vicinity. 

NOVELTY  IIV  PC BCEI/AIIV 

NIZlXr  PXSRU  FUSZS  PImUG. 

TBY  IT-YOUXIi  BUY  IT. 

I«e-w    C^t^xoei:»e    O-vxt.       Se*i<a   for    It. 

PERU  ELECTRIC   MFC.  CO..  PERU.  INII 


WESTIIS  ElecMeai  immM  Co. 

**  '^■■^      1 14-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 
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^'Bounfl  Pattern"  Ammeter. 
Type  F. 


We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Switchboard  Instru- 
^     ments  for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to 2,5,  Camp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

MeOtlOQ  tbe  WE8TEBN  ELSCTKICIAH   whOQ  -WTltJDg 

for  catulognmi. 


HIOM 

PARIS  1867 


CHICAGO  1893.     PHILADELPHIA  1876, 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mir. 

203  Broadway,  New  York. 

Western  OfRce,  MarqueHe  BIdg.,  CKIngo,  III. 
M.DUPEROW, 
Waslilngton,O.C. 


NEW  ORLEANS  ELEC.  CS., 
New  Orleans,  La. 


Standard  UndergroundCableCo. 


542  The  Kookery, 
Chicago. 


Westlnghouse  Bldg.,        18  Cortlandt  St., 
Pittsburp.  New  York  City. 

607  Security  Building,  St.  Louis,  Mo. 


1225  Hetz  Bldg^ 
Ftalladelphla,  Fa 


Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  Higrli  €>rade  Rubber  Covered  "Wires  wnrt  CnMes, 


ateei  Dynamos  and  Motors*  s. 

15,  20,  35,  50,  100,   200,  300  and 

6uo-liglit  machines.  Ji,  l,  3,  8, 
5.  10,  15.  ^0  and  50  h.  p.  mo- 
tors. State  what  you  want 
and  get  our  prices  before  or- 
derlne:. 
THE  HOeART  ELECTRIC  MFG.  CO,.  -  Troy.  Ohio, 


^LwATINTJM 

For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased. 

BAKJBR  &  CO.,  40S-41  J:  New  .Tersey 
AallroadiLve..  Nen-ark,  N.  J. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  Colls 


HEADQUARTERS 

RHEOSTATS  I 

THE  CUTLER-HAMMER  MFG.  CO., 

CHICAGO. 


^ 


IraPastlriDS. 

T.H.  Brady,  New  Britain,, Conn.,  U.  S.  A., 

Manufacturer  of  Mast  Arms.PoIeanJl 
Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Constructton 
y^ot^r-GatalogueB  and  I'ricea  fur- 
nisTuni  on  aTwli^ation 


iDsnIating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.    Our  loog 

experience  and  careful  investigation  enables  ai 
to  D3  of  service  to  wide-awake  electricians. 

MASSAGHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


fiCi 


TRADE    MARK. 


i99 


BRIGHT  ail^TAIi  PROTECTOR. 

Colorless  liquid.  Easily  appllpd  by  brush  or 
dip.  Dries  rapidly  witlioutbnishmarks.  Leaves 
a  colorless,  invisible,  strongly  adhering  film, 
which  protects  the  surfncn  Hunlnst  rust  and  cor- 
rosion. iTDeqnaled  for  bright  steei  parts  of 
machin''T'v,  nif^Ifpl  piq(-(^.  h!'"''''T'*c.  huT/^-r-i-a  (u 
stock,  etc.  Sample  bottle  and  circular  for  25e. 
AMERICAN  PEGAMOID  CO.,  346  Broadway.  N.  Y. 


I-T-E 

CIRCUIT  BREAKERS 

CUnER  ELECTRICAL  CO.,  PHILADELPHH 


Keystone  Electrical 
Instrument  Co., 

9th  SI.&  Montgomery  Ave., 

PHILADELPHIA. 
Switchboard  Instruments 


Tfew  York.  T6  Cortlandt  Street. 
Chicago.  331  South  Canal  St. 


"HARDY"  LAMPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 

-ti-ie:  k.  &  \f^.  cso.,  i3|-r-rsisriE:i_^,  ivia^ss., 

Maauficlurers  of  Dynamo  Brushes,  Arc  Hanger  Boards,  Spark  Arresters  and  Conjmulator  Compoaad. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meysenburf;  &  Badt.  Chicago.      Pacific  Arc  Lamp  Co.,  33  Stevenson  St.,  San  Francisco. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  MECBANICAIi  COarSTRUCTIOBr, 

HI6HEKT  JBIiECTRICAX  EFFICIEKGIT. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


SOLE 
MAKERS  IN  THB 
D.  S.  A, 


THE  Fuel  Economizer  Co., 


^        ^  MAIN  OFFICE  AND  WORKS;  MAHEAWAN,  H.  Y. 

"^^^  Branch  OFFICES:  74  CnrMaDiit  St.,  New  York;  ior.s  Ex- 
chanpe  Rldp.,  Boston,  Mass.;  no.'',  Monndnock  Blk..  CMoae:o,  HI.:  54 
K'vSt.  Chambers,  Montreal,  Can.;  3-2  First  St.,  Saa  Francisco,  Oal. 
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ELECTRIC  RAILWAY  PLANTS  EQUIPPED 


REQISTERED  SEPTEMBER    1 


-^A/ITM. 


Chloride  Accumulators 


The  netropolltan  Street  Ry.  Co.  of  New^York,  ist  battery,  being  Insi ailed. 

The  netropolltan  StreetlRy.  Co.  ofJNew  York,  ad  battery,  being  Installed. 

Metropolitan  Traction  Co.,  New  York,  being  Installed. 

Alley  "L,"  Chicago,  III. 

Buffalo  Railway  Co.,  New  York. 

Union  Traction  Co.,  Philadelphia,  Pa.  , 

Consolidated  Traction  Co.,  Pittsburg,  Pa. 

Consolidated  Traction  Co.,  Pittsburg.  Pa.,  second  order. 

Consolidated  Tra<.tlon  Co.,  Pittsburg,  Pa.,  third  order,  being  Installed. 

United  Traction  Co.,  Pittsburg.  Pa. 

Central  Railway  Co.,  Baltimore.  Md. 

Brunswick  Traction  Co.,  ist  battery,  New  Brunswick,  N.  J. 


Brunswick  Traction  Co..  3d  battery,  New  Brunswick,  N.  J. 

Rochester  Railway  Co.,  belnglnstalled, 

Woonsocket  uleciric  Machine  &  Power  Co.,  Woonsocket,  R.  I. 

Potomac  Electric  Power  Co.,  Washington,  D.  C. 

Easton  Company,  Ea'<ton,  Pa. 

Barre  &  Mont[>eller  Electric  RailA-ay  Co..  Barre.  Vt. 

Union  Street  Railway  Co.,  Framlngham,  Hass. 

Electric  Light  &  Power  Co.,  North  Abington,  Hass. 

Union  Railway  Co.,  Pawtucket,  R.  I. 

Electric  Railway  Light  &  Power  Co.,  Anaconda,  Hontana. 

Merrill  Railway  &  Lighting  Co.,  Merrill.  Wis. 

Huntington.  L.  I.     Railway  Co. 

Pawtuxet  Valley  Street  Railway  Co  ,  being  Installed. 


THE  ElaZSCTTRIC  STORAGE  BATTERY  CO., 


Drexel  Building, 

PHILADELPHIA,  PA. 


I  NKW  YOKK.  20.22  Broad  St.  SAN  FRANCISfO,  CAL..  10  Front  St. 

SALES  OFFICES:  .!  FiOSTON.  MASS.,  60  State  St.  Catalogues.  BALTIMORK,  MD..  Equitable  Bldp;. 

I  CHICAGO,  ILL.,  Hoom  1424  Marquette  Bldg.  CLEVELAND,  O.,  Koom  914  New  England  Bldg. 

CANADA.  The  Canadian  (ieneral  Electric  Co  .  Limited.  Toronto.  Ont. 


The  Bossert  Electric  Construction  Go., 


Sole  Manufacturers  and  Patentees  of 


Distribntioo  and 
Main  Junction. 


Outlet,  Switch        

and  Cutout.   ~~ 


We  furnish  any  kind  of  a  box  needed 
by  a  contractor  in  wiring  a  building. 


WRITE  FOR  CATALOGUES. 


Switchboards-Panel  Boards.      (JTICA,  N.  Y. 


i>ie>A/^    F3i9C3cess 


L.OCKIE     &     VI 

I  1673  MICHIGAN  AVENUE, 


CHICAGO. 


ANNUNCIATORS  AND  BELLS! 

CATALiOeiT£S  AND  PRICES  ON  APFIilCATlOK. 

PARTRICK,  CARTER  &  WILKINS,  '"'^^Si'^^^iC^I^I^V- 


Automatic  Motor  Starters.   Overload  Motor  Starters. 
Automatic  Pump  Starters.   Belted 
_    ■  Elevator  Starters.    Automatic  Speed  Regulators. 

THE  CHICAGO  RHEOSTAT  CO.,  1  649-50  Marquette  Building,  Chicago. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.xvil 

Ailen-Hust-y  Co xt 

American  Battery  Co —     xx 
American  EI.  Heater  Co.    xU 

Amer.  El.  MeterCo 

Ajner.  El.  TeL  Co xlv 

American  Elec.  Works xl 

American  Pegamoid  Co..        1 
Amer.  Reilector  &  Ltg.  Co.  vll 

&meB  Iron  Works 

Arming  ton  <3E  Sims  Co..  .  X7ll 
Atlantic  Alcatraz  Aspta.  Co.     i 

Bain,  Force x 

Baker  &  Co l 

Ball  Engine  Co xvii 

Barnes  Co.,  The  Wallace  .xl 

BametlCo.,  G.  &  H xx 

Bcftcon  Lamp  Co iv 

Beck,  A.,  ElectrlcCo,...  xli 

Berlin  Iron  Bridge  Co . ,  xx 

Berthold  &  Jennings....  xtU 

BcBly  A  C6.,Chft8.  H XX 

Bossert  Elec.  Const.  Co..  Hi 

Brady,  T.  H 1 

Brlxey,  W.  E 1 

Broomell,  Schmidt  &  Co. .  l 

Broughton,  H.  P x 

Buckeye  Electric  Co Iv 

BnllockElec.  Mfg.  Co....  xlil 

Burnley  Batt.  &  Mfg.  Co.   

Cabinet  Mfg.  Co 

Carlisle  &  Flncb  Co xll 


Ct  ntral  Elfccirlc  Co v 

Central  Mfg.  Co x.il 

C.  B.  A  Q.  K.  R xil 

Chicago  Armature  Co 

Chicago  Edison  Co .  ...  It.  xii 
Chicago  El.  &,  Stereo.  Co . .        x 

C,  M.  A  St.  P.  R.  R 

Chicago  Rheostat  Co....  HI 
Clnn.  Corrugating  Co  ...  xvl 
Cleveland  Electric  Co....      Iv 

Commercial  El.  S.  Co 

Crocker- Wheeler  El.  Co.. 

Crolton  Storage  Batt.  Co.  x 
Cutler-Hammer  Mfg.  Co.  1 
Cutter  El.  A  Mfg.  Co i 

Dayton  Globe  Ir.  Wks.  Co.  xvl 

Dearborn  Drug  &  Ch.  Co.  xl 

Delaware  Hard  Fibre  Go.  xx 

DiehlMfg.  Co vll 

Dlion  Crucible  Co.,  Jos.  xvl 

Eastern  Elec.  Cable  Co . .     

Edison  Lamp  Dept x 

Edison,  Thomas  A,,  Jr.... 

Edwards  A  Co xlv 


El.  Eng.Inst.  Corr.  Inst. .  xl 

Elec.  Appliance  Co x 

Electric  Arc  Light  Co....  iv 

Electric  Ry.  Equip.  Co.  xUl 

Electric  Storage  tiatt.Co.  ill 

Electrician  Pu  b.  Co x  i  x 

Emerson  El.  Mfg.  Co i 


Empire  China  Works xx 

E^ic^son  Telephone  Co..      xv 
Eureka  Electric  Co xl? 

Parr  TeL  &  Cons.  Sup  Co.  xlv 

Fisk,  H.  M.,Mfg,  Co xiv 

"For  Sale"  Advs xii 

Fort  Wayne  EL  Corp x 

Fuel  Economizer  Co i 


Qarlock  Packing  Co 

General  Electric  Co xlx 

Qen'l  Inc.  Arc  Light  Co..  Ix 

Hellc  B  Electric  Co 11 

Hlne  A  Co.,  Lucius  A xil 

Hobart  Elec.  Mfg.  Co....  i_ 

Hodge,  Walsh  A  Lorlng.  xll 

Holmes  Flbre-Qraph.Co.     

Holtzer-Cabot  Elec.  Co.  xv 

Huebel  A  Manger xM 


Illinois  Electric  Co  

Insull,  Martin  J x 

Intemat'l  Cor.  Schools.      xll 


K.  A  W.  Company,  The  .         1 

Kartavert  Mfg.  Co 

Keystone  Elec.  Inst.  Go.         1 

Keystone  Tel.  Co xv 

Klein  A  Son,  Mathlas...      xv 
Kokomo  Tel.AEl.Mfg.Co.     zv 


Ku^el.  D.  A.,Tel.  AElec. 
Mfg  Co...   xill 

LaRoche  A  Co.,  F.  A vll 

Lea  Mfg.  On xll 

Leather  Preserver  Mf-Corp.  vi 
Leclancne  battery  go  ... .    xill 

LeSel  A  Co.,  James xvl 

Lemon,  L.  E x 

Leonard.  Ward  El.  Co.. .        x 
Leschen-Macomber-Wbyte 

Co xli 

LindsleyBros xill 

Lockle  &  Viall Ill 

Lombard  Water  Wh.G.  Co.     xl 
L.  P.  A  D.  Transmitter  Co  vii 

ManhaUan  Elec.  Sup.  Co- 

MansfleldTem.Cop.Co. ..      xx 

Mass.  Chemical  Co 1 

McLennan  A  Co..  E..,,  x 

Mica  Insulator  Co x 

MiscellaneouB  Advs xli 

Monon  R.  R xvl 

Montauk  Multlp  Ch.  Co.       xx 

Moore.  Alfred  F 1 

Munsell  A  Co.,  Eugene..        s 


National  Carbon  Co 

National  India  Bnbber  Co. 
New  York  Ins.  Wire  Co. . . . 

Ohio  El.  Spec.  Mfg.  Co. 
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Otto  Gas  Engine  Wks... 

Palate  Co.,  H.  T 

Partrick,  Carter  A  Wllkins 
Peerless  Rubber  Mfg.  Co. 
Pelton  Water  Wheel  Co. 

Peru  Elec.  Mfg.  Co 
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Phosphor-Bronze  S.  Co. 
Proctor-Raymond  M.Co. 


Queen  AGo 1 

Kawson  Electric  Co xill 

Relsinger,  Hugo 

Roche,  Wm 

Roebllng's  Sons  Co.,  J.  A.  

Rosenberg,  Co.,  A iv 

St.  Louis  Elec.  Supply  Co.    

Samson  Cordage  Wks  —         x 

Sargent  a  Lundy xl 

Sawyer-Man  Electric  Co .    

ShtUtz  Belting  Co xx 

Simplex  Electrical  Co.,  The,    1 

Sipe  A  Slgler ix 

Skinner  EngineCo 
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Standard  Tel.  AEl.Go....  xlv 
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Star  Dynamo  Works xx 

Stephenson  Co.,  John...    

Sterling  ElectrlcCo xv 
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Stout,  G.  H XX 

Stow  Mfg.  Co xl 

Stromberg-Carlson  TeL 

MfE.  Co xiv 

Swarts  Metal  Refln'g  Co.  xil 

Torrey  Cedar  Co xill 

United  Elec.  Imp.  Co 

Varley  Duplex-Mag.  Co..        xl 

Viaduct  Mfg.  Co XV 

Vulcanized  Fibre  Co....       xx 

Wagner  El.  Mfg.  Co x 

Walker  Company xx 

Warren  Elec.  Mfg.  Co..         xl 

Warren-Medbery  Co iv 

Washburn  AMoenM. Co.         xl 

Western  Electric  Co Ix 

Western  Elec.  Supply  Co.  viil 
Western.  Tel.  Cons  Co —  xv 
Westlnghouse,  Church, 

Kerr&Co xvll 

WestinghouseELAM.Co.  xtUI 
Weston  Electrical  Inst.  Co.  1 
Wllhelm  Tel.  Mfg.  Co...     xlil 

Williams  Electric  Co xv 

WlBoonsln  Central  R.  B..  xUi 
Worcester  A  Co.,  O.  H....  xlij 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTBICAL,  KEPATBS  Al^D  MACHINE  WOBK  OF  EVERY  DESCRBP- 
TIOX.  In  having  yonr  repair  work  done  hy  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  snre  of  good  work  and  get  the  henefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


76     l\/IA.RKE' 


PIONEER 

ENCLOSED  ARC  LAMPS  ARE  THE 

STANDARD. 

SIMPLE,  SAFE,  MECHANICAL,  EFFICIENT. 

150— HOURS     150 

ALTERNATING 


AND 


DIRECT  CIRCUITS 

I  10,  220,  550  VOLTS 
3  TO  5  AMPERES. 


THOUSANDS     OF    PIONEERS    IN    USE    IN 
NEW   YORK   CITY. 


ELECTRIC  ARC  LIGHT  CO., 

122  LIBERTY  STREET,  NEW  YORK. 


THE  ONLY  WATER  MOTOR  X,'^^:^^?^ 

Patented  June  zS,  1898. 

Tin.  diameter.  2^  lb.;  brass  turned  balance  a  «  o   CA  SPOT 

wheel  and  pulley,    i'rice 9  I  OaOU  cash. 

in.  diameter,  2H  lb.;  brass  turned  balance       |m   c  a  spot 

wheel  and  pulley     Price I  /  aOw  cash. 

7  In.  diameter,  with  12  in.  polished  brass  fan        j    «    jt  t\  spot 

and  brass  euard.     Price I  4a4U  cash. 

Write  for  Discount  to  the  Trade. 

I  A.  ROSENBERG  CO.,  Baltimore,  Hd.,  U.  S.  A. 


Automatic  Time  Switches 

0 FOB  CONTBOL,IiI?rG o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
appliances  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WHITE  FOR  Bl  LLETIXt^  ASD  PBIfE. 


DoNT  Worry 

ALL  WINTER,  WONDERING  IF  YOU  ARE 
GETTING  YOUR  MONEY'S  WORTH  OF  LIGHT. 

BUY  BEACONS, 

AND  REST  CONTENT;  YOU  WILL  BE  PRO- 
TECTED BY  OUR  GUARANTEE  OF  AN 
AVERAGE  MAINTENANCE  OF  INITIAL  C.P. 
AT  STANDARD  EFFICIENCY  FOR  OVER  300 
HOURS  AND  AN  AVERAGE  LIFE  OF  OVER 
600  HOURS. 

MULTIPLE,  SERIES  FOR  ALL  CIRCUITS, 
MINIATURES,  ETC. 

AGENTS  WANTED. 

BEACON    LAMP  CO., 

New  Brunswick,  N.  J. 


SANDY  HILL,  N.  Y.,  U.  S.  A., 

MANUFACTURERS  OF 

INDUCTOR  ALTERNATORS. 


FOR  LIGHT  AND  POWER  TRANSMISSION. 


OFFICES: 

Hew  York— 39  Cortlandt  St. 
Providence.  K.  1.— Banii:an  Bldg 
^'ashlngton,  D-  c.-njo  Keiioge  Bldg. 
Charleston.  S.  C— 17  Broad  St. 
New  Orleans.  La.— 22s  tf  enn^n  Bldg. 
Dallas.  Texas— 153  .Main  St. 
Houston,  Texas, 
cnicago.  ni.— li«o  Fisher  Bldg. 
Minneapolis.  Minn  —101  First  Ave.  S. 
Harrisburg,  Pa.— n  X.  Market  square. 
Elmlra.  X.  Y.-T.  M.  C.  A.  Bldg. 
Atlanta.  Ga.— 1  N'.  Forsyth  St. 
Omaha.  Xeh.— 1510  Howard  St. 
San  Franeisco.  Cal.— 109  Market  St. 
St.  Louis.  Mo.-eni  Burlington  Bldg. 
Portland.  Ore.-l-24  First  St. 
Yokohama.  Singapore  and  Manila— Bagnall  & 
Hilles. 


BUCBE7E 


iimoaimde:30i 

Monadnock  Building,  Chicago. 


QUALITY 

UNEOUALED 
FACTORY 
PRODUCTION 
TRIPLED. 


THE  BUCKEYe  EtECTRIC  CO.,  Cleveland,  Ohio, 


October  29,  1898 
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The  20th  Century 

Encyclopedia  of  Electrical 

Supplies 

will  soon  be  ready  for 

distribution. 

Send  us  your  correct  address. 


ALL  STANDARD  SIZES  OF 
ELECTRA  CARBONS 
CARRIED   IN   CHICAGO 
STOCK. 
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CENTRAL  ELECTRIC  CO., 


GEO.   A.  McKINLOCK,    President. 
CHARLES   E.    BROWN,    Secretary. 
S.    R.   FRAZIER,   Treasurer. 


264,  266,  268  and  270  Fifth  Avenue, 

CHICAGO. 


SOUTHERN   ELECTRICAL  SUPPLY  CO.,  ST.  LOUIS. 
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CHICAGO,    October  24,    1898. 

GENTLEMEN:  Have  you  any  leather  "belts  that  need  repairs,  or  any  that  are  oil-soaked, 
dirty  and  slipping  on  pulleys?  If  so  send  them  to  us,  we  will  make  you  price  for  putting 
them  in  first-class  condition,  and  if  price  is  not  satisfactory  we  will  return  belts  and  pay 
freight.     If  cannot   spare  belts,   write  us   size,   we  will  loan  you  one. 

If  you  have  any  old  belts  to  sell,  no  matter  what  their  condition,  send  them  in,  we  will 
make  you  an  offer;  if  it  is  not  accepted,  will  return  them  and  pay  freight.  If  these  propo- 
sitions do  not  meet  your  approval  let  us  know  your  objections,  we  will  overcome  them.  Fact  is, 
we  are   out  for  business  and   can  do  you  good  if  given  an  opportunity. 

If  you  want  any  information  about  belting,  ask  us  for  it  ;  we  have  lots  on  tap  GRATIS. 
Do  you  want   to  buy  any  belting?     Let  us  hear  from  you.     Yours   truly, 

LEATHER  PRESERVER  MFG.    CORP. 


P.  s.— We  remove  every  trace  of  oil  from  leather  belting  without  injury  to  leather  or  cement 
We  then  treat  it  with  Amber  Leather  Preserver,  which  renders  it  oil,  water  and  steam  proof, 
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Peru  Elec  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Crlobes  and  Eleetrleal 

Glass^rare. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Western  Elect  Supply  Co. 
GoT*nors,  Water  Wlieei. 

LombardWaterWheelQv.Co. 
Graphite  Specialties. 

Besly  4  Co..  Chas.  H. 

Dlion  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Insulators   and  Insulat- 
ing 31  aterials. 

Atlantic  Alcatraz  Asph.  Co. 

Briiey.  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  vt  Co  .  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo..  The. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

PhllllpB  Insulated  Wire  Co. 

Simplex  Electrical  Co 

Standard  Underground  0.  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      Wires      and 

Cables— Hague t  W^ires. 

.American  Electrical  Works. 

Brixey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Oa 

Electric  Appliance  Ca 

General  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Ca 

New  York  Insulated  Wire  Co. 

OkoniteCo..  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co..  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfe.  P^. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Klec.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
I^amps,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Klectric  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Cc. 

Edlsnn  Lamp  Dept. 

EdisoD.  Thomas  A..  Jr. 

Electric  Appliance  Co. 

General  Electric  Co.. 

Illinois  Electric  Co. 

Insnll.  Ma'-tifi  J. 

K   A  W  Company. 

Manbat'an  Rleo.  Sue.  Co. 

lawyer -Man  Elec  Co. 

United  Elec.  Imp.  Co. 

Western  Electric  Co. 


Western  Elect.  Supply  Co. 

Wettlnghouse  EL  «  Mfg.  Co. 
Leather. 

American  Pegamoid  Co. 

Leather  Preserver  Mfg. Corp. 
Idghtning  Arresters. 

central  Electric  Co. 

Electric  Appliance  Ca 

General  Electric  Co. 

Westinghouse  EL  i  Mfg.  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
3Ieehaniral  Machinery. 

Besly  A  Co..  Chas.  H. 

StUwell-Blerce  Smith-TaUe 

Westinghouse,  Church,  Kerr 
A  Co. 
911  ea. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck.  A.,  Electric  Co. 

Bullock  Eiec.  Mfg.Co. 

Chicago  Eheo=tat  Co. 

Commercial  El.  Supply  Co. 

Diehl  MIg.  Co. 

Ft.  Wayne  Elec  Corporation. 

General  Electric  Co. 

Hobart  Elec  Mfg.  Co. 

Illinois  Electric  Co. 

Insull.  Martin  J. 

Sargent  A  Lundy. 

United  Elec  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S'ipply  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Packing. 

Besly  A  Co.  Chas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfg.  Co. 
Paints. 

American  Pegamoid  Co. 

Atlantic  Alcatraz  Asph.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mass-  Chemical  Co. 
Phosphor  Bronxe. 

Besly  Si  Co.,  Chas.  H. 

Phosphor  BronzB  Sm.Co.Ltd, 

Standard  Brass  Works 
Platinum. 

Baker  A  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg   Co. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Torrey  Cedar  Co. 

Worcester  &  Co  .  C.  H. 
Poree  lain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Worts. 

Peru  Elec.  Mfg.  Ca 
Befiuers. 

Swart*  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  &  Ltg.  Co. 
Re.  Winding— Bepatrs. 

Beck.  A..  Electric  Co. 

CQicago  Armature  Co. 

Chicago  Edison  Co. 

Hodge,  Walsh  A  Lorlng. 
Rheostats. 

Chicago  Rheostat  f^o. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Ca 

Insull.  Martin  J. 

Leonard.  Ward.  Electric  Co. 

Ohio  Eleo.Specia'ty  Mfg.  Co. 

Westinghouse  El.  A  MIg.  Co. 
Rooflns. 

Cincinnati  Corrugating  Co. 

Second-Hand  Maehin'y, 

Rodee.  Walsh  A  Lorlng. 
Shades. 

Amer  Reflector  A  Ltg.  Co. 
Speaking  Tubes. 

Central  Electric  Co. 
Edwards  A  Co 
Electric  Appliance  Co. 
Illinois  Electric  Co. 
PartricK.  Cai-ter  A  Wllklns. 
Western  F.lectric  Co. 
Western  Elect.  Supply  Co. 
Speed  Indieators. 
Besly  A  Co.,  Chas.  H. 


Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Weston  Electrical  InsV  Co. 
Springs. 

uarn^a  \.o..  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Orofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

LockTe  A  VlalL 

Sipe  .t  SIg.er. 
Street  Cars. 

Stephenson  Co.,  John. 
Tapes.  Insulating. 

American  Electrical  Works. 

Brixey,  W.  R. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

Dlinois  Electric  Co. 

Lescnen-Macomber-Wbyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonite  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternElectrlc  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

Material  and  Switch- 
boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  El.  Supply  Co 

Enreka  Electric  Co. 

Ericsson  Telephcte  Co. 

Farr  Tel.  A  Cons.  Snp.  Co. 

Fisk,  H.  M..Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

InsuU,  Manin  J. 

Keystone  Tel.  Co. 

Kokomo  Tel.  A  EL  Mfg.  Co. 

Kusel. D.A.Tel  A  El  Mfg.Co. 

Mantiaitan  Elec  Sup.  Co. 

Raw  son  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  EL  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  TI.M.C0. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  TeL  Cons-  Oo. 

Wllhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Eieln  A  Son,  Mathlas. 
Trausfbrmers. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co, 

Wagner  Elec.  Mfg.  Co. 

Walker  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  EL  A  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Truehs,  Electric  Car. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Ca 
Turbineifi  WaterWheela. 

Dayton  Globe  Iron  Works  Co 

LefTel&Co.,  Jas. 

Peltou  Wat«r  WTieel  Co. 

StUwell-Blarea  Smith- Valle 
Tnlcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire.  Bare. 

Besly  &  Co^  Chas.  H. 

Briiey,  W.  B. 

Central  Electric  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co 

minnis  Electric  Co. 

Leschen-Macomber-Wnyte 
Co. 

Okonlte  Co.,  Thb. 

Phillips  Insulated  Wire  Co. 

Roeblin^'s  Sons  Co..  J.  A. 

Standard  Underground  C  Co 

Washburn  A  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Wood-work,  Electrical. 

Cabinet  Mfg.  Co. 
XBay  Outfits. 

Central  Electric  Co. 

Commercial  BL  Supply  bO 

Edison  Lamp  Dept. 

QnBsn  ft  Co. 
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Exhaust  Fans 

FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 


For  Theatres, 

Hospitals, 

Public  Buildings, 

and  All  Places 

where 

Perfect  Ventilation 

is  Desired. 


All  Fans 

Directly  Connected 

to  Motors. 


Equipped 

with 

Fire- Proof 

Speed  Regulator 

of  the 

Most  Improved 

Type. 


Catalogue 

Sent 

Upon  Application. 


DIEHL  MANUFACTURING  CO., 


Main  Office  and  Factory: 


(  561=563  Broadway,  NEW  YORK.  s 

SHOW  ROOMS:^  128=132  Essex  Street,  BOSTON.  „,  iry  a  Di-nrLin/^ ri^r    xt     i 

(192=194  Van  Buren  Street,  CHICAGO.  I  tLiZrAtSL  I  rlFUKI  »  IN.  J. 


VICTOR. 


VICTOR 

and  IDEAL 

Circuit  Breakers. 

F.  A.  LA  ROCHE  $c  CO., 

652  Hudson  St.,  New  York. 


All    Copper  Switches,    Automatic   Switches, 
Switchboards  and  Panel  Boards, 

Motor  Cut-Outs  and   other  Specialties. 


TheBestSystemofBeltingintlieWorld 


Compared  with  Straight  Beits  - 
Compared  witit  Clutclies  -  -  - 
Compared  witii  Direct  Coupiing 


( Easier  on  bearings, 
'  i  Smailer  per  cent,  of  slip, 
(.  One-lialf  the  space. 

(  Less  expense, 

j  More  efficient  in  operation, 

( Great  saving  in  space. 

( Aliout  the  same  floor  space, 
i  Cost  much  smaller, 
(.  Easier  to  keep  in  repair. 


Write  for  Further  Particulars. 


WESTERN    ELECTRICIAN 


October  29,  1898 


Vloui5,U.5.A'. 


:^^ 


Write  For,,, 

Special  oflFers  in  our  House  Goods 
Department  tiiis  week. 


No.  18A  New  House  Goods  Catalogue  on  Application. 


>«• 


\N\vQks?\e.vs\\w^OT\ws/Jo\ibws 
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FRANK   N.  PHILLIPS,  PREaiDCNT 
C.   H.  WAGENSEtL,  TncASuncR. 


EUGENE  F.    PHILLIPS, 

GCNCRAL  MANAQCn, 


C.  ROWLAND  PHILLIPS,  Vicc-Prcs. 
C.  n.  REMINGTON,  JR.,  See. 


AMERICAN  ELECTRICAL  WORKS, 

11      I     .  PKOVIDESrCE,  K.  I. 

i^  /^^/    BARE  AM  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yokk  Stobe.  P.  C.  Ackerman,  10  Ctfrtlandt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
MONTKKAL  Branch,  Eugene  F.  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES,   PHILUPSDALE,   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Compan}''s  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  ^ 
obtained  under  any  conditions.        = 


Address 


LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS^ 


N 


Drug  and  Chemical  Works, 
Laboratories,  Water  Chemists, 
Vegetable  Boiler  Compound. 

All  Kinds  of  Analysis.       Oils  a  Specialty.       Waters  Free. 

FINEST  AND   LARGEST  LABORATORIES  IN    THE    WORLD 

29,  30,  31,  32  and  33  Rialto  Building.  CHICAGO. 

Wn.  H.  £DGAR,  President. 


WOVEN  WIRE  BRUSHES,  ""le  from  Fare  Copper, 

Alloy,  Brass  or  Bronze. 


(c,  >).  Woven  Wire  Brushes.  I 
\^^v — ■ — 


1 


.Any  degree  of  flexibll  ty. 
(GRAPHITE  Lubrication 
If  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    ^Manufactured  by 


Ohio  Electric  Specialty  Mfg.  GcJroy,  0.,  U.S.  A. 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 


(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 


HERMAN  A.  STRAUSS,  E.  E..  General  Manager. 


lao  liiberty  Street,  'S'EW  YORK,  V.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY  — 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


SARGENT  ^LUNDY, 

ENGINEERS, 

13  and    16  Monadnock  Block,  CHICAGO,  ILL. 


ESTABLISHED  1875 

Stow  Flexible  Shaft 

IRON  CLAD  ELECTRIC  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Keaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg-,  Sonnenthal  &  Co., 

85  Queen  Victoria  Street,  London,  England. 


EVERYTHING  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE   "CHICAGO"    RAIL  BOND. 


WASHBURN  ^  MOEN  MFC.  CO., 

•RMOH  OFFIOM  AND  WAREHOUSES:    New  York.  CKIeau,   San  Fc»Mt>aa    Htwtan,    PklMelpllll, 

Plll>biir«,  Boslmi 


Telephone  Induction  Colls,  Rlngerand  Bridge  Bell 
MaRnets,  Drop  Magnets,  etc.  Also  Oas  Lighting 
Spark  Colls.    THE  MRLEY  DUPLEX  MAGNET  CO., 

138  SeTenlh  St.,  Jersey  City,  N.  J. 


ESTABLISHED     1857. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

Bristol,  Conn. 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  CMcago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St,  Louis  Electrical  Supply  Co,,  St.  Lonia. 
Tbe  Bradford  Belting  Co,,  Cincinnati. 


Phillips  Insulated  Wire  Co.; 

Office  and  Factory:    PAWTUCKET.  R.  I 
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WANTED. 

Position  as  superintendent  or  engineer  of 
Kuiall  lighting  or  powar  plant, byan  experienced 
man.  skill,  energy  and  faitliful  service  ollere.l 
as  inducements  for  a  good  position.  Address 
"C.  E.,"  care  Western  Electrician,  510  Mar- 
quette Building. 


WANTED,  FOR  CASH, 

WestoQ  portable  direct  voltmeter,  ammeter  and 
bridge.  Will  buv  together  or  separately.  Must 
be  in  Ai  condition  and  a  bargain.  Address 
TRUSSELL,  2107  West  Congress  St.,  Chicago. 


WANTED. 

Salesman  well  acquainted  with  cen'ral  station 
trade  in  Illinois,  Iowa,  Wisconsin  and  .Minne- 
sota Must  be  posted  ou  incandescent  and  incan- 
descent enclosi^d  arc  lamps,  and  be  able  to 
secure  business  right  from  the  start.  Give  refer- 
ence andstaiesaiary expected.  Address  LAMP, 
care  of  Western  Electrician,  510  Marquette 
Building,  Chicago. 


WANTED. 

Position  by  electrical  engineer  as  manager  or 
superintendent  of  a  light,  power  or  railway  plant. 
Good  technical  education,  two  years'  experience 
constructing  and  operatine:  and  three  years 
manager  of  plant.  Twenty-five  years  of  ape. 
Good  references.  Address  "*'.  L.  C."  care 
"Western  ElectJ-ician,  510  Marquette  Building. 


^A/^A.NTE:D. 

ARMATURES  TO    REWIND. 

Winders  direct  from  T.-H.  and  Westinghouse 

■hops.  Work  guaranteed.  Ten  years'  experience. 

Light  plants  Installed  complete.  Send  for  prices. 

HODGE,  WALSH  &  LORING, 

701  Delaware  St.,  Kansas  City,  Mo. 


LEA  ENCLOSED 
ARC  LAMPS. 


'«f qiO 


They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg.  Co. 


Elwood,  Indiana. 


MODEL   ELECTRIC  RAILWAYS 

with  track  and  battery.  $3.50  to  $7.00. 

Hand  Power  Dynamos, 
W^ater  Power  Dynamos, 

Fan  Motors,  etc. 

■Write  for  Catalogue  "B." 

The  Carlisle  &  Finch  Co. 

832  W.  6th  St.,  Cincinnati,  0. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


and 
others 


Manufacturers 

needing  Clean,  Solid  Copper  Castings,  99V2  per 
cent  pure,  Cast  Tempered  Copper,  Phosphor 
Manganese,  Aluminum  and  all  of  the  other 
Bronzes,  Brass  (all  grades),  Aluminum,  Gun, 
Bell  Metal,  etc.,  Dynamo,  M'"tor,  Engine  and 
Machine  Bearings  and  other  tilings. 

Want  to  liear  from  you.  Want  to  furnish  you 
castings,  completed  parts  ready  to  assemble,  or 
completed  article  Itself.  Nothing  in  above  men- 
tioned metals  we  can't  make.  We're  fully 
equipped.  Now's  a  good  time  to  make  contract. 
Send  pattern,  sample  or  drawing.    Write 

Standard  Brass  Works, 

KALAMAZOO.  MICH. 


189  Bell. 

made  Well. 
Rines  Well. 

Double  Adjustment. 


HUEBEL  &  IMANGER. 
286  Graham  Street. 

BROOKLYN.  N.  Y. 


ArmaturesRewound. 

A.  Beck  Electric  Co., 

.303  Market  St., 

ST.  I.6UIS,  MO. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Qas 
Lighting  from  Batteries. 

Illustrated  -with  Twenty-two    T>iagrams. 

By  William  A.  Wittbecker. 


Price  in  Paper,  35  Cents. 
Price   in  Cloth.  50  Cents. 


THE  growing  demand  for  simple  electrical  an 
paratus  in  dwelling  lionses,  offices  and  worlc 
shops  and  the  need  of  plain  instructions  whereby 
any  person  without  a  previous  knowledge  of  elec- 
trlcitj'  may  be  enabled  to  undertake  their  suc- 
cessful installation,  has  prompted  tlie  publication 
of  this  little  book.  Itls  not  intended  for  the 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
for  information  that  will  assist  him  in  increasing 
his  daily  earnings  this  httle  volmne  is  addressed. 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  sUghtest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5 1 0  Marquette  BIdg., 


ELECTRICAL  BOOKS. 

.A^ll    ICinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Snite  510  Uarqnette,  CHICACiO. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SJNGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO,, 

DAYTON,    OHIO,    U.    8.    A. 

Selling  Agents     Kisdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


HELP 
YOURSELF 


^  toabetterposition, 
a    better    salary,    by 
securing  a  technical 
education.       Our    tnetliod   leads   to 
sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Sur\'eying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 

Circular  free.  State  subject  you 
wish  to  study.  Established  1891. 
45,000  Btudents  and  graduates. 
Tbe  International  CorrespoDdfnc«  Scbools, 
Box  1002  Scrantfln,  Pa. 


$2.00 
Month 


MAEO  ^i  BELL 

Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFC.  CO., 


Playing  Cards. 

You  can  obtain  a  pack  of  best  quality 
playing  cards  by  sending  fifteen  cents  in 
postage  to  P.  S.  Eusris,  Gen'l  Pass.  Agent. 
C.  B.  &  Q.  R.  R.,  Chicago,  111. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  In  dynamos  and 
motors. 

I»r'ioe,    10   Cexxts. 
Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

sioMarque'te  Rldg..  Chicago. 


SP^C//ljt.7/£S-'a£ACO/r  "s£/lt/MG  /»£TAL 


f  tf  s .  d^-^^  Sx:     C/u,\ 


WANTED. 

Red  brass  wanted.      II 


Best  prices  paid  for 
scrap  copper  wire,  and 
I  commutator  segments. 

LUCIUS  A.  NINE  &  CO. 


^  No.  16  N.  Canal  Street,  Chicago,  III. 


BARaAINS  IN  DYNAMOS  AND  ENBINES. 

Direct  Current  Dynamos  of  350,  700,  725,  800,  810,  900,  1,075,  i.330i  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamosof  750,  900,  1,300  and  2,000  lights  capacity;  Arc  Dynamos,  20,  24,  30,  40,  50  and  60 lights,  both  1.200  and 2,000  c.  p.; 
Engines,  50,  75,  85,  100,  115,  125,  15c,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters,  150,  1,000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we,  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative  condition.     Write  for  Price  List  No,  22, 

CHICAGO  EDISON  COMPANY,  nSrAISi*^ 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  ■will  pay  you  to  communicate  with  us,  as  we  are 
^'c  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    IWIETAL     REFINING    CO., 

ao  N.  Deaplalnes  Street,  CHICAGO,  Wil,. 


American  Electrical 

Heater  Company, 


MANUFACTURERS    OF 


ELECTRIC  SOLDERING  IRONS, 


TAILOKH'    IROSS,    tAirXDRV    IRONS.    HAT    IRONS,    ClIRIilNCf    IBON 
HEATERS,  ETC.    Also  other  Devices  for  Electrical  Heaclnc 


■  97    F9IVI 


IVII4 


October  29,  1898 


WESTERN   ELECl'RICIAN 


Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficiehey 
at  Full  and  Partial  Gate. 

The  attention  of  ELECTRIC  COMPANIES  Is  called  to  this  CELEBRATED  TV ATER 
WHEEL  as  particularly  adapted  to  their  use.  on  account  of  its  remarkablr  steady  motion, 
high  speed  and  great  emciency  and  larze  capacity  for  its  diameter,  being  double 
the  power  of  most  wheels  ol  the  same  diameter.    It  is  used  by  a  number  of  the  leading  electric  com- 

Sanies  with  great  satisfaction.    In  the  economical  use  ol  water  it  13  without  an  equal,  prodj'ciDg  the 
ighest  per  cent  of  useful  effect  gaaranieed. 

SEND   FOR   CATALOGUE   AND   PARTIOULARS. 

The  accompanyinc  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shall  t* 
develop  36  H.  P.  under  3S  feet  head.  Arranged  with  12-inch  Worrell  Frit-tion  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horizontal  sb&ftfl 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S^lLWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OH1&., 


CEDAR  POLES 

We  have  13,000.  20  to  50  foot  poles  In  yard. 

C.  H.  WORCESTER  &   CO., 

Koss  P.  O.,  Mich. 


Central  Manafacturing  Co., 

, ^  _  _       Cbattanooga,  Teon. 

fiijj I ri  g J iTljj^J liJkkl^^J   Manufacturers  and 
BBB^^J^ga        CT'Tig^^-nmnii  Dealers  in 

Yellow  Pine  Cross 

r  Arms,  Locust  Pins 

Oak  Pins,  Electrical  Mouldings,  Oak  Brackets. 

ILargestockH  on  liand.  Delivered  prices  quoted. 
¥.  O.  B.  cars,  youicity,  in  any  q-^antity.   ^g'-Write  lis. 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  runniDg  between  Chicagc, 
Milwaukee,  St.  Paul,  Minneapolis,  Aslilan<l  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  a^  y  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8EKD  FOB  CIECULAR  AND  PRICE3. 

THE  LECLANCH^  BATTERY  CO., 

Ill  lo  117  East  131st  St..  N.  Y 


CEDAR 


LiNDSLEY  Bros.. 

MENOMINEE.  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  GROSSARMS 

BERTHOLD  &  JENNINGS, 


MAST  ARM^ 

-:i^    AUTOMATlC^^-r     n       I 

CuT-Oin>:-T^,^°„V'     ' 

^^^^.---^vrooD  Poles  j 

'^^  EASr     OF  ■  OPERATION  -J 

a      r//^ /vi/Me£-/?  or  £amj>s  /^  rME 

f       SAMe  T/fyie  r»A/v  tvfmAf/r  or^ffR 
MASrA/fH.  „ 

MANUfACTUHER    ,        CINCINNATI, 0. 


CHEMICAL  BUILDING,  ST.  LOUIS. 


Preserve  Your  Copies 

Western  Electrician. 


OF  TH® 


BINDERS  $1.00  EACfi. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Biiildiii«i,        i       j>       »       s. 


CHICAOO. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
'  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  \  f  E-cperts  as   containing  features  that  place  it   far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


The  ORATOR 

Improved  Hunnings 

solid  back  dust  transmitters 
in  Wall,  Desk  and  Cabinet 
styles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  tlieir  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  Is  quite  an- 
other problem. 

The  ORATOR  will. 

MANUFACTURED  BY 


The  RAWSON  ELECTRIC  CO, 

THE  ORATOR.  ELVRIA.  O  .   U.  S.  A. 


CSTABt-ISHED    1  eQ6. 

NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MF6.  COMPANY, 

1105  Pine  St.. 
ST.  liOUIS,  BIO. 


Theoldestand 
most  reUable 
manufacturer  of 
telephones  and 
switchboards  in 
the  West.  Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor. 


.J..I. 


BULLOCK  MOTORS  !| 

:i::i::i::i::i::}:;i::!::}::l::i::i:imummtttt^^ 


BULLOCK  GENERATORS! 
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TELEPHONE  DESK  SET. 


TMIS    TRADI 


IVIA.RK: 


STANDS  FOR  THB 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of  the 
BEST    THIXeS    manufactured  or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is  a   guarantee  of   their  excellence — 

are   the 
New  ^-tandard   Dry  ^o'fc'teri^s. 

^rres-feer    and    Cu-fc-^u-t    S%A'i't^H. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


H.  M.  Fisk  Mfg.  Co., 

\A/hea-ton,  III. 

MamtJacUirers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


Backboards, 

Brackets, 

Wire, 
Transmitters 

Batteries, 


Higlt-Grade  Magneto 
Beli  No.  3. 


Trans.  Arms, 


Cross 
Arms, 


Insulators. 


High.Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FiRE  TELEPHONE  ^  CONSTRDCTION  SDPPL!  CO,, 

357   Dearborn   St.,  CHICAGO. 


Our  Solid  Back  Transmitter 


:bba.ts  theih   a.x-,x^. 


GET   OUR 
CATALOGUE. 


GET   OUR 
PRICES. 


Eureka  Electric  Company, 


GUARANTEED    FOR    TWO    YEARS. 

■  S7-IS9  S.  Canal  St.,  CHICAGO,  U.  S.  A. 

TELEPHONES.     SWITCHBO.ARDS.      PARTS. 


BELLS  & 
BIZZER5 


'  (iQ  ADJUSTMENTS  TO 

B5  DiaPbACBD.      


_™="l  BUZZERS  IN  S  SIZES-J 
^^=K^'^  BELLS  I'"  TO 4"' GONGS- 
EDWARDS  &.C0    '^,VvoRKm*/v 

REDWARDS      -A-UUNGEN-  INC.  w   r  UHI\l,ITT.  \ 


m 


■^"a^"k=^i=r: 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable  i 
qualities  Is  unequaled. 

The  Largest  flanu- 
facturers  of  T  e  I  e» 
phones  and  Switch- 
boards  in  the  United 
States. 

Five  Imndred  exchanges 
agereRating  over  loo.ooo 
telephones  In  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  tjijes  and  prices. 

U/C  PIIADAIUTCC  Workmanship,  material  and  efficiency 
lie  uUAnAll  I  tC  of  our  apparatus  to  be  of  the  bigbeit 
grade,  and  agree  to  defend,  at  our  own  expense,  any  actior  at 
Taw  which  may  be  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


October  29,  i8g8 


WESTERN    ELECTRICIAN 


I  Our  New  Non-Infringing  Multiple  or  Bridging  Bells.  | 

•  The  recent  decision  in  favor  of  the  Bell  Co.,  00  bridplng  bells,  places  us  In  a  position  where  we  are  the  only  Independent  telephone  manufacturers  whose  • 

•  brldginfr  system  does  not  infrinue.    ^^'f  use  a  spediil  switching  device  and  a  special  form  of  connecting  our  generators  and  ringers  In  multiple  nc'  Icm.  which  • 

•  renders  them  even  more  pfllcient  than  «ti'uiy:5it  imiltii'le  or  bridged  connections.     Our  bridging  and  switchboard  generators  are  the  Nfroii{re»t  cenerators  tl)at  • 

•  have  ever  be^-n  manufactured  and  we  eunr;iiite«*  su.i-,-ss  with  our  instruments  where  other  makeu   have    failed.    We  are  jiosltlvely  headquarierH  for  • 

•  evervthing  ]ii:i^h-;::rade  In  tlie  line  of  tu'leplmin.'  slt^ii;iling  devices.  • 

:  THE   WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  St.,  CLEVELAND,  O.    : 

2  Manufacturers  MAGNETO  BELLS,  TELEPHONE  RECEIVERS,  Etc.  * 


KEYSTONE  TELEPHONE  CO.,  Telephonesand Supplies. 


565  Old  Avenue,  PITTSBURCH,  PA. 


C.  W.  BARTIETT.  Western  Agent,  Des  Moines,  Iowa. 


Western  Telephone  Construction  Go. 

250-234  S.  Clinton  St..  Chicago,  III.. 


-Largest  Manufacturers   of- 


Telephones  .#  Switchboards  Exclusively 


In  the  United  States. 


5,000  drops  at  25c.  and 
upwards.  Boards  of  all 
makes  that  we  have 
taken  in  exchange  for  our 
standard  Bell  type  board, 
for  sale  cheap.  For 
standard  goods  take  our 
regular  Bell  type  appa- 
ratus. 


STERLING 
ELECTRIC 
COIVIPAIMY, 

71-73  W.Adams  St., 
CHICAGO,  ILL. 


KOKOMO  TELEPHONES 


iVe  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 

Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


THE     ALLEN-HUSSY 


OQ       3  1  I  and  213  Randolph  St  , 
CHICAGO 


MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT-Our  New  Catalogue.       Don't  delay  In  sending  for  a  copy. 


The  New  H-C  Desk  Set. 


Combines  elegance  in  de- 
sign with  solidity  of  construc- 
tion, and  possesses,  we  believe, 
more  desirable  features  than 
are  to  be  found  in  any  other 
desk    set  on  the  market;  but 

we  want  onr  customers 
to  be  the  judge  of  this. 

Order  a  sample:  examine  it 
thoroughly;  and  if  it  does  not 
fully  please  you,  ship  it  back 
at  our  expense. 

The  head  can  be 
made  to  fit  any  style  of 
Transmitter. 


The  Holtzer- Cabot  Electric  Co., 

Boston  (Brookline),  Mass. 


KLEIN'S  CLIMBERS 

Connectors's,  Linenien'tj 
and  Construction  Tools 

Catalogue  Free...  J^-Send  for  one 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St.,  .  Chicago,  Ills. 


■-p<THlS{5  HAS  BEEN  MAKING 

iTelephones 

f?  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AND  FULLY  EUARJIITEED. 
,  •   CIRCULARS    FURNISHED.  ■ 

VFADVCT  Electric  C» 


BALTIMORE.MD.U.S.A. 


THE  TELEPHONE  HAND-BOOK 

BY 
UERBERT  LAWS  WEBB. 

Prire  §1.00. 

T?ie  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bulldlne.  GMcaKO. 


ELECTRICITY  FOR  ENQINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.50. 


ELECTRICIAN  PUBLISHING  CO. 


510  Marquette  Building, 


^i-ll^>V^^. 


REWIRLOWmi  RAVEN  wurrE  C0REWIR5. 


OFFICE 

Tho   Forris  ^A/Ki^^l    CSo. 

1131   THE  ROOKERY. 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago,  III. 

Gentlemek: — After  carefully  consider- 
ing liie  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  While  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,    the  ^wire   upon  the 
wheel  is  very  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO, 

By  L.  V.  Rice,  Mgr, 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN  BLACK 

CORE,      COMPETITION      LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlanfll  St.,  New  York, 


BRANCHES: 


CHICAGO: 
320  Qearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building, 
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[ii^^  Dayton  Globe  Iron  Works  Co.  Davtom.  0. 


Shafting. 

Gearing, 
Pulleys. 

PlLLOWBlOCKSi 

Governors, 
Etc. 


^PELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods. 

An  experienceof  more  than  fifteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  b.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  eflicient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  tlie  United  States,  as  well  as  mostforelgn  countries. 

Bigliest  efficiency  and  absolute  regulation  guaranteed  under  tlie  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St..  New  York  City.  U.  S.  A.  or  121  Main  St..  San  Francisco.  Cal.,  U.  S.  A. 


DIXON'S  BELT  DRESSING 

AND   LEATHER    PRESERVATIVE. 

Is  guaraoteed  lo  pre^-eiit  olipping  and  to  preserve  ihs  teattier. 
It  will  pay  you  to  send  lor  Oircu/ars  and  tesiimon-als. 

J!OS.  DIXON  CRUCIBLE  CO.,  Jersey  City,  N.  J. 


CORRUGATED  LATH 


(METALLIC.) 


This  Lalh  is  being-  used  extensivelv  bv  the  U.  S.  Government;  there  being 
oyer  18(l,mH)  square  feet  used  on  the  U.  S.  Custom  House  and  Post  Office  in  Cin- 
cinnati, Ohio.    Write  for  special  circular. 

THE    CINCINNATI    CORRUGATING    CO. 

Box   533,      PIQUA,  OHIO. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

i  1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC. 

.ym.j^7,n./j,mjV'  — DELTA    METAL 

^./j\^     --        CASTINGS,  STAMPINGS  bnd  FORCINGS 
ORIGINAL  AND  Sole  Maker  SIN  THE  U.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2O0O  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee  ; 
TJie  Largest  Pourr  ever  obtained  from  a  ivbed  o/'tke  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  poicer.      The  highest  mean  efficiaicy  ever  realized  when 
running  from  half  to  full  gate.     We  guarantee  also :  A  'rnnjier  of  the  greatest  pos^ 
sible  strength.     A  gate  unequaled  in  quickness  and  ca-ie  of  opening  and  dosing. 
Tests  show  over  81  per  cent,  average  efficiency  wiih  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 
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Marquette    Bldg.,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
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at  once. 

$3.00per  year; 
$1.50  for  six  mouths. 
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THE  TELaEPHONE  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American  Inshiute  of  ElectHcal  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables."    Joint  A'uthor  of  ^'Electricity  in  Daily  Life." 
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146  Pages,  138  lllus-tra-tions,  Clo-fchi,  Hancl-Boolc  Size 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.s  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  demand 
Sor  a  practical  boob  on  telephone  working -and  management,  and  the  TELEPHONE  HAND-hOOK  is  an  attempt  at  meeting  that  demand.     With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  w  ao  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  nave  originated  in  this  country." 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.    Jt  is  right  up  to  date,  intenselv  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  it 
i;?ery  thing  regarding  telephone  work  and  management.    It  conf-)rms  in  size  and  style  to  our  other'Hand-Books  which  have  been  so  favorably  received  by  the  enUre  electrical  fraternity. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  In  economy,  simplicity,  durability,  and  regulation. 


CHICAGO  OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


ARMINGTON  &  $IM$  COMPANY, 
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High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEm  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  ;ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper  cover, 
S81.00.     Postage  free. 
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our  guarantee  of  25  per  cent, 
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On  Wiring,  can  be  found  In  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

'Whenever  yoa  are  asked  a  qaestion  on  'Wiring,  refer  tlie 
questioner  to  this  book,  and  lie  will  find  what  he  desires. 

-     THE  BOOK  CONTAINS:    The  Law  of  Resistan"e.  Electromotire  Force  and  Current 
Fully  Explained.    How  to  Calculate  the  Size  of  Wires.    The  Different  Methods  of  Wiring,  with 
Diagrams.    How  to  Apply  the  simple  Formu'a.  in  Calculating  the  size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  Wiring  3  Point,  4  Point,  Head  Light  and  Heat  Kegulating  Switches. 
27  TAB1.es  on  WIBlSiCr  AXD  V'AI.CABI.1:  DATA. 

Ohm's  law  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CC^'riZr  CHICAGO. 


STREET  RAILWAY  MEN 


-And   others    engaged   in 
electric  railway  work  will 
be  interested  in 

THE  MOTOR  ENGINEERS'  AND  ELECTRICAL  WORKERS'  HAND-ROOK. 

By  W3I.  I^r^TERBT. 

The  Motor  Engineers'  and  Electrical  Workers'  Hand-Book  is  compiled  with  a  view  of  fur- 
nishing a  book  of  reference  in  a  simple  and  convenient  form  for  the  use  of  motor  eneineers  and 
street  railway  men.  The  diagrams  of  controller  connections  and  combinations  will  be  found  of 
great  value  in  practical  work.  Thejinethods  of  testing  are  both  simple  and  reliable.  The  writer 
IS  indebted  to  the  Westinghouse.  General  Electric,  Walker  and  Steel  Motor  companies  for  in 
formation  cheerfully  furnished. 

TABLE  OF  CONTENTS. 

Chapter  I.— Elementary  Principles.  Units,  Ohm's  Law.  Watt,  Kilowatt,  Ampere,  Turn,  Hour, 
etc.  Potential.  E.  M.  F.,  Voltage,  Drop  of  Potential.  Resistance  (Ohmic).  Conductivity.  Chapter 
II.— Magnetism  and  Electro-Magnetic  Induction.  Chapter  III.— Circuits:  Varieties  of  Circuits, 
Series,  Shunt.  Parallel  or  Multiple  Arc.  Joint  Resistances  of  Parallel  Circuits,  Multiple  Series. 
Series  Multiple.  Chapter  IV.  Dynamo  Electric  Machine.  General  Principles.  Field  Windings. 
(Varieties). Series,  Shunt,  Compound,  etc.  Short  Shunt,  Long  Shunt.  Chapter  V.— Instructions 
for  Operating  Generators:  Running  a  Single  Generator,  To  Shut  Down  a  Machine  Not  Run  in 
Multiple,  Sparking,  Polarity,  Excitation  Grounds,  Generators  in  Multiple.  Connections,  Running 
Generators  in  Multiple.  To  Shut  Down  a  Machine  Running  in  Multiple,  Chapter  VI.— The 
Electric  Motor:  General  Principles,  Counter  Electromotive  Force  and  Mechanical  Power,  Ef- 
ficiency. Chapter  VII.— Measurements  and  Tests  of  Street  Railway  Motors— Faults.  Measurement 
by  Drop  of  Potential  Method  (Examples),  Insulation  Tests,  Voltmeter  Method.  Description  of 
Voltmeter  an"a  Ammeter,  The  Wheatstone  Bridge.  Instructions  for  Operating.  Drop  of  Potential 
in  Motor  Circuits.  Chapter  VUI.— Instructions  for  Operating  Car  Apparatus:  Brushes,  Sparking 
at  Brushes,  Bearings,  Bucking.  Fuse,  Block.  Operating  Car.  Trolley,  etc.  Chapter  IX.— The  Elec- 
tric Motor  Car  in  Detail.  Series,  Parallel.  Controller.  Reverse  Switch.  Rheostat,  Fuse  Box.  Light- 
ning Arrester.  Heaters.  Chapter  X.— Detinitions  of  Terms.  Chapter  XI.— Diagrams  of  Car  Wir- 
ing and  Controllers,  with  Written  Descriptions  and  Diagrams  of  Combinations:  Westinghouse 
Svstem  (G.  No.  14.  No.  28  and  28  A).  General  Electric  (K.  with  W.  P.  Machines.  K  2;  General 
Electric  Series  Parallel  Controller  with  Magnetic  B.-ake).  Walker  System  (B2.  E)  Steel  Motor 
Co.  Svstem.  Chapter  XII.— General  Electrical  ana  Mechanical  Information.  Belting,  Shafting, 
PulleVs  and  Gears,  Melting  Point,  Specific  Gravity  and  Relative  Conductivity.  Table  Comparing 
Wire  Gauges,  Number.  Dimensions.  Height,  Length  and  Resistance  of  Pure  Copper  Wire,  Elec- 
trical Units  and  Formulas,  Equivalent  Carrving  Capacitv.  Proportions  of  Gear  Teeth  Notes,  Bill 
of  Material  for  Span  Wire  Construction  (Single  Track)  (Double  Track),  Bracket  Construction, 
(Single  Track)  (Center  Pole)  (Double  Track). 

160  pages.    Handsomely  bound  in  cloth,  SlOO-     Heavy  boards,  50c.    Sent  on  receipt  of  price. 

EI.ECTKICIAN  PIIBIilSHIWe  CO.,  510   IttARQUETTE  BI^DG.,  CHICAGO. 
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Mr.  R.  G.  Vance,  Jr.,  Superintendent  of  the  Stevens  Coal  Company,  makes  the 
following  statement  regarding 

A  Westinghouse  Mining  Motor 

in  operation  in  their  mines: 

"It  gives  us  pleasure  to  say  that  this  motor  is  giving  the  very  highest  possible  satis- 
"  faction  and  is  attracting  considerable  attention  in  this  valley.  It  has  been  running  since 
"  May  first  and  has  not  cost  a  dollar  in  the  shape  of  repairs. 


Everything 
Electric 


Standard 
of  Quality 


Baldwin- Vcstinghousc  Electric  Mine  Locomotive,  Class  42"3C. 

"  It  is  running  on  a  road  of  25-lb.  steel  four  thousand  feet  long  over  undulating  grades 
"varying  from  t  to  6  feet  per  100  feet.  Its  regular  load  now  consists  of  20  cars  of  I  1-2 
"tons  capacity,  and  the  time  required  for  each  round  trip  is  from  1 7  to  19  minutes.  We  have 
"pulled  as  high  as  25  of  these  cars  at  one  trip,  which  it  did  with  all  ease.  When  necessity 
"requires  we  can  pull  30  cars,  giving  50  per  cent  more  capacity  than  you  guaran- 
"teed." 


Westinghouse  Electric 


&  Mfg,  Co.,  Pittsburg,  Pa. 


New  York,  Atlanta,  Austin,  Boston,  Buffalo,  Chicago,  Cincinnati,  Philadelphia,  St.  Louis,  San  Francisco,  Syracuse,  Tacoma.    Denver,  Mountain  Electric  Co.         

For  Canada,  Ahearn  &  Soper,  Ottawa.    For  Mexico,  G.  &  O.  Braniff  &  Co.,  City  of  Mexico.    Westinghouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London.  tmr^ 
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REGULATION 


Is  vitally  important  to  the 
success  of  a 


Series  Incandescent  System. 


The  C  R  POTENTIAL  REGULATOR 

(Compensator  Method) 

Gives  Perfect  Regulation, 

Making  a 


SERIES 
SYSTEn 


C  R  RBQULATOR  PANEL. 


as  flexible  as  a 

Write  for  particulars  and  prices. 


PARALLEL 
SYSTEn. 


GENERAL  ELECTRIC  COflPANY, 


BostoD,  Ma&s. 
New  York.  N    Y. 
Syracuse,  N.  Y. 


PRINCIPAL  OFFICES,   SCHENECTADY,   N.  Y. 

Buffalo,  N.  Y.  Piltsburg,  Pa.  Cincinnati,  Ohio.  Chicago,  III.  Dallas,  Texas. 

Philadelphia,  Pa.  Atlanta,  Ga.  Columbus,  Ohio.  Detroit,  Mich.  Helena,  Mont. 

Baltimore,  Md.  New  Orleans,  La.  Nashville,  Tenn.  St.  Louis,  Mo.  Minneapolis,  Minn. 

For  all  business  outside  the  United  States  and  Canada:     Foreign  Dept.,  Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 


Denver,  Colo. 
San  Francisco, 
Portland.  Ore. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated, 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 
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We  have  the  Largest  and 

Most  Coi 

uplete  Electrical                          1 

RERAIR 

SHORSI 

In  the  West.    ELECTRICAL  REPAIRS  AXD 
TION.    In  having  )  onr  repair  work  done  by  . 
and  motors  yon  are  sure  of  good  worli  and  ge 

MACHINE 

a  company  o] 
t  the  benefit 

WORK  <>F  EVERY  DESCRIP- 

terating  hundreds  of  dynamos 
of  our  experience. 

COMPANY, 

CHICAGO  EDISON 

^^9     IVi  >^  r*  1^.  ^u  T^     'm^  1  r<^u^^  1  , 

OHIOAGO. 

The  Akron  Electrical  Mfc.  Go, 


.AICR^IM,    OHII^. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All   of  the    htghest  effi- 
ciency, most  modern  con- 
struction and  most  grace-  ■"     ~-:'_— 
ful  design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 

A  VALUABLE  NEW  WORK. 


ELECTRICIANS'    HANDY-BOOK 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A.  M.,  Teacher  o*  Electricity,  Brown  University, 

Providence,  R.  I. 

CompUed  by  £.  T.  BUBIBB,  '^d. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  5ylvanus  P.  Thompson,  Kapp,  Allsop,  Munroe  and  Jamieson, 

Watson.  Bottone,  Bonney,  Watt,    Poole,  Trevert,  tiaskins. 

riorrow  and  Reld,  and  others. 

This  book  gives  a  large  number  of  receipts  for  making  Battery  Fluids,  Battery  Pastes,  Insulatin;; 
Materials  and  Varnishes,  Electro-Plating  Solutions,  etc.  Tells  how  to  make  Electric  Batteries, 
Bells,  Telephone.  Motors,  Dynamos.  Induction  Coils,  Influence  and  Static  Machines,  etc.  Gives 
formutie  for  winding  Dynamos,  Motors,  Armatures,  Field  Magnets,  Transformers.  Contains  many 
Rules,  Tables,  Data,  etc.  In  fact  it  is  almost  a  complete  cyclopaedia  of  Electricitj'.  It  is  neatlj 
bound  and  of  a  convenient  size  to  be  carried  In  the  pocket  for  handy  reference. 


PART 

1.  History. 

2.  Theory. 

3.  Measurements.    (Electric  and  Magnetic.) 

4.  Electric  Batteries. 

5.  Electro-chemistry  and  Metallurgy. 

6.  The  Telegraph  and  Telephone. 

7.  Dynamos  and  Motors. 

8.  Management  of  Dynamos  and  Motors. 


PART 

9.  Electric  Lighting. 

10.  Transformers. 

11.  Wiring  for  Electric  Power. 

12.  Wiring  for  Bell  Fitting  and  Gas  Lighting 

13.  Electric  Railways. 

14.  Miscellaneous. 

15.  Useful  Tables. 
Logarithms. 


Contains  over  four  liundred  and  fifty  pages  and  many  illustrations. 

PRICE,   CLOTH,    ONLY  $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,      510  larpette  Bit.,     CHICAGO. 


Alternating  Current  Desk  and  Ceiling  Fans. 

PERFECT  MECUANICAli  COKSTRrCTIOSr. 

HieUE^iT  EI.ECTRICAIi  EFFICIESTCY. 

THE    EMERSON    ELECTRIC    MFG.   COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 

Automatic  Time  Switches 

o FOR  COKTROIilillVC o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

EDtirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  Bl'IiliETINS  ASiD  PRICE. 


IF  YOU  KNOW 

AT  IS  TO  YOUR   BEST   ADVANTAGE  \ 

'^BUY  BEACONS. 


WHY? 


BECAUSE  THEY  ARE  GUARANTEED  TO 
AVERAGE  A  MAINTENANCE  OF  INITIAL  C.  P. 
AT  STANDARD  EFFICIENCY  FOR  OVER  300 
HOURS,  AND  TO  HAVE  AN  AVERAGE  LIFE 
OF  OVER  600  HOURS. 

MULTIPLE  SERIES  FOR  ALL  CIRCUITS, 
MINIATURES,  ETC. 


BEACOIM    LAMP  CO., 

New  Brunswicic,  N.  J. 


With  or  Witli= 
out  Tips. 


HIGH  GRADE  INCANDESCENT  LAMPS, 

50,   i  10,  220  VOLTS  OF  ANY  C.  P.    MOUNTED  IN  STANDARD  BASES. 

We  offer  our  lamps  in  competition  with  any  others  on  the  market.  The  HIGHEST  DEVEL- 
OPMENT in  life,  maintenance  of  candle  power,  commercial  efficiency  and  good  workmanship 
ARE  WHAT  WE  HAVE  TO  OFFER. 

We  make  no  claim  to  wonderful  inventions  revolutionizing  the  art,  or  to  the  employment 
of  all  the  lamp  experts  available. 

Series  Lamps  for  any  service  or  socket.  Responsible  representatives  wanted  in  large  cities. 

The  UNITED  ELECTRIC  IMPROVEMENT  CO., 

Allegheny  Ave.  and  Nineteenth  St.,  PHILADELPHIA,  PA., 
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OF  COURSE  YOU  CAN'T  UNDERSTAND  WHY  WE  MUTILATE 
A  FINE  PICTURE  (NEITHER  CAN  OUR  PROSAIC  COMPETI- 
TORS!) WE  DO  IT  TO  CATCH  YOUR  EYE  (MR.  BUYER  OF 
TELEPHONE  SUPPLIES).  WE  REMOVE  THE  PRETTY  FACE 
WITH  THE  EFFECT  OF  CONCENTRATING  YOUR  ATTENTION 
ON  THE  FACT  THAT  WE  ARE  THE  SOUTHWESTERN  EMPO- 
RIUM OF 

TELEPHONE  SUPPLIES. 


SEND  IN  YOUR  FALL  ORDERS. 


Commercial  Electrical 


Supply  Coi 


ST.  LOUIS. 
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The  American  Electric  WIeter 

9th  St,  and  Montgomery  Ave.,  Philadelphia,  Pa,, 


Is  now  prepared  to  take  orders  foi 
immediate  delivery  of  all  sizes  o 
3=Wire  Constant  Potential  Register- 
ing Meters. 

Tliis  meter  is  calibrated  ready  foi 

instant  use. 
This  metpr  requires  no  knowlcdgo  o, 

electric  ty  to  ei  ect. 
This  meter  sliows  the  load  passini 

every  instant. 
This  meter  is  hermetically  sealed. 
This  meter  nipasures  correctly  wltl 

uneven  loads. 
This  meter  Is  masnetically  slileldri: 

and  has  no  permanent  iiiaii,neiisi!i 
This  meter  can  be  calibrated  with  b 

watch  in  hix  minutes. 
This  meter  requires  no  lubrication. 
This  met'^r  is  direct  reading,  having 

no  multiplier  or  dials.  '  i- 

This  meter  wi  1  operate   for  years 

iviihout  opening. 
This  meter  has  no  springs,  jewels, 

frictional  errors  or  lag. 
This  meter   cnce    right  is    always 

right. 


Drug  and  Chemical  Works, 
Laboratories,  Water  Chemists, 
Vegetable  Boiler  Compound. 

All  Kinds  of  Analysis.       Oils  a  Specialty.       Waters  Free. 

FINEST  AND   LARGEST   LABORATORIES   IN    THE    WORLD. 

29,  30,  31,  32  and  33  Rialto  Building,  CHICAGO. 

WM.  H.  EOGAR,  President.  i 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Annmielators. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Electric  Appliance  Co, 

Illinois  Electric  Co. 

Partrlck,  Carter  &  Wilklns, 

Proctor-Kaymond  Mfg.  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 
Are  Liamps. 

Central  Electric  Co. 

DleM  Mfg.  Co. 

Electric  Arc  Light  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

ineuU,  Martin  J. 

Lea  Mfg.  Co. 

Stout,  G.  H. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlngtiouse  El.  4  Mfg.  Co. 
Are  Ijislit  Cord. 

Lesdien-Macomber-Whyte 
Co. 

SEuaaon  Cordage  Wits. 
Batteries  and  Jars. 

Burnley  Batt.  &  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El,  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leclanche  Battery  Co.,  The 

Manhattan  Elec.  Sup.  Co. 

National  Carhon  Co. 

Partrick,  Carter  A.  Wilklns. 

Peru  Elec.  Mfg.  Co. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearin£:8     and    Bearing 

aietal. 

Leschen-Macomber-Whyte 
Co. 

Standard  Brass  Works. 
Bells. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Huebel  &  Manger. 

lUlnoIs  Electric  Co. 

Partrlck,  Carter  &.  Wilklns. 

Proctor-Raymono  Mlg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Beltins. 

L.  P.  &  D.  Transmitter  Co. 

Peerless  Ruboer  Mfg.  Co. 

^ultz  Belting  Co. 
Boilers. 

Ames  Iron  Works. 

Armington  JS.  Sims  Co. 

Weatinghouae,  Church.  Kerr 
&Co. 
Books,  Blectrieai. 

Bleetriolan  Publishing  Co. 
BrideeSi  Floors,  Cranes. 

Berlin  Iron  Bridge  Co- 
Brnsbes.         ,    „ 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Holmes  Fibre- Graphite  Co. 

15.  &  W.  Company. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Buildings  and  Kooflng. 

Berlin  Iron  Bridge  Co. 
Burglar  Alarms. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Huebel  &  Manger, 

Partrlck,  Carter  &  Wilklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulated  Wires.) 
Cables,  Blectrlc  (Seelnsu- 

latsd     Wires),     Copper, 

^heet  and  Bar. 

American  Elec,  Works. 

Brliey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Carbons.Points  A^  Plates. 

Central  Electric  Co. 

fThlcago  Edison  Co. 

dommerclal  El.  Supply  Co. 

Electric  Appliance  Co. 

tJTational  Carbon  Co, 


Relstnger,  Hugo. 

Western  Elect.  Supply  Co. 
Castings. 

Standard  Brass  AVorks. 
Circuit  Breakers- 

LaRoche  &Co.,  F.  A. 
Compound. 

Dearborn  Drug&Chem.Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co.,  K. 

Ohio  Elec.  Specially  Mfg.  Co. 

Western  Electric  Co.  ■ 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Construction  &  Bepairs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec  Mfg.  Co. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Corporation. 

Hodge,  Walsh  &  Loring. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg-  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Contractors  andBlectric 
liigbt  Plants. 

Akron  Elec.  Mfg.  Co. 
Bain.  Foree. 
Broughton.  H.  P. 
Bullock  Elec.  Mfg,  Co. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
DIehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 
Sargent  &  Lundy. 
Unitea  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  Elec  &  Mfg  Co. 
Copper. 
Bealy  &Co..Ohaa.  H. 
Mansfield  Temp.  Copper  Co. 
Standard  Brass  Works. 

Copper  Wires. 

American  Electrical  Works. 
Bealy  aCo.,  Chas  H. 
Briiey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
OkoniteCo.,The. 
Phillips  Insulated  Wire  Co. 
Roebliog'sSons.  Co.,  J.  A. 
Slmplei  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  A  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 
Cordaffe. 
Samson  Cordage  Wks. 

Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 

Cross-Anns,     Plus     and 

Braebets. 

Brady,  T.  H. 
Central  Electric  Co. 
central  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tei.  &  Cons.  Sun.  Co. 
Western  Elect.  Supply  Co. 
Cat-Onts  and  Swltobes. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg,  Co, 
Edwards  A  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Elec.  Co. 
Illinois  Electric  Co. 
InsuU.  Martin  J. 
K.  A  W.  Companv. 
LaRoche  &  Co.,  F.  A. 
Leonard,  H.  Ward  Elec.  Co. 
PalsteCo.,  H.  T, 
Peru  Elec.  Mfg.  Co, 
Wagner  Elec,  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  Ki  MIg.Oo. 


Dynamos. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Commercial  El,  Supply  Co. 
Crocker- Wheeler  Elec  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 
General  Electric  Co. 

insull,  MarDln  J. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co, 

Warren  Elec.  Mfg.  Co. 

Warren-Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
JSconomizers,  JPnel. 

Broomeil,  Schmidt  &  Co. 

Fuel  Economizer  Co. 
Elec.  Heat'g  Appliances. 

American  Elec.  Heater  Co. 
Electric  Meters. 

American  El.  Meter  Co. 
Electric  KailTv^ays. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co, 
Electrical  and  mechani- 
cal Engineers. 

Bain.  Foree. 

Broughton,  H.  P. 

Lemon,  L    E. 

Sargent  &  Lundy. 
Electrical  instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Elec.  Co. 

PalsteCo..  H.  T. 

Queen  &  Co. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Hpeclalties. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mf.  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Lea  Mfg.  Co, 

Ohio  Elec  Specialty  Mfg.Co. 

Ohio  Electric  Works. 

Western  Elect.  Suppjy  Co. 
Electro-Magnets. 

Varley  Duplex-Magnet  Co. 
Electro- Plating  Macb'y. 

Besly  &Co.,Chas.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co, 
Engines,  Has. 

Otto  Gas  Engine  Wta. 
Engines,  Steam. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Ball  Engine  Co. 

Skinner  Engine  Co. 

Westinghouse,  Church,  Kerr 
&  Co. 
Fan  Outfits. 

Beck,  A.,  Electric  Co. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Rosenberg.  Co..  A.. 

St.  Louis  El.  Supply  Co. 

Wagner  Electr'c  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
FUes. 

Bamett  Co..  G.  A  H. 
Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  On. 
Fuses,  Enclosed. 

ChlcagoFuse  Wlre&Mf.Co. 
Insull.  Martin  J. 
Fuse  W^lre. 
Central  Electric  Co. 
Chicago  Fuse  Wire  .t  Mt.  Co. 
Commercial  El.  Supply  Co. 


Electric  Appliance  Co. 
Western  Elect.  Supply  Co. 
Craskete, 
Peerless  Rubber  Mfg.  Co. 
Robertscn  &  Sons,  J.  L. 
&as  liighting,  Electric. 
Bcgart,  A.  L.,  Co. 
Central  Electric  Co. 
Partrick,  Carter  &  Wllkins. 
Western  Electric  Co. 
Grears. 

Besly  &  Co..  Chas.  H. 
Creneral  Elec.  Kupplies. 
Beck,  A.,  Electric  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
InsQli,  Martin  J. 
Manhaiian  Blec.  Sup.  Co. 
Ohio  Electric  Wc  rks. 
Partrick,  Carter  &  Wilklns. 
Peru  Elec.  Mfg.  Co. 
St.  Louis  El.  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Grlobee  and  Electrical 
Crlassirare. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Western  Elect.  Supply  C". 
CrOT'nors,  IVater  IVheel. 
LombardWater  Wheel  Gv.Co. 
frraphite  Specialties. 
Besly  A  Co.,  Chas.  H- 
Dlron  Crucible  Co.,  Jos. 
Holmes  Fibre-f^raphite  Co. 
Onards,  Inc.  Ijanip. 

Inglis,  Wm.,  Wire&  ir.  Wks. 
Insulators    and  Insnlat- 
ing  Materials. 
Brlxey.  W.  R. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Delaware  Hard  Fibre  Co. 
Electric  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
Empire  China  Works. 
Illinois  Electric  Co. 
Kartavert  Mfg.  Co. 
Mass.  Chemical  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo..ThP 
PalsteCo.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Phillips  Insulated  Wire  Co- 
Simplex  Electrical  Co. 
Standard  Underground  O.  Oo. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Insulated      IVires      and 
Cables— Magnet  Wires, 
American  Electrical  Works. 
Brliey,  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Eastern  Electric  Cable  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Leschen-Macomber-Wbyte 

Co. 
Montauk  Multlph.  Cable  Co. 
Moore,  Alfred  F. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
PhlUIps  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.Co. 
Washburn  &  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 
Junction  Boxes, 
Bossert  Elec.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 
Ijamps,  Incandescent. 

Beacon  Lamp  Co. 
Buckeye  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Cc. 

Edison  Lamp  Dept. 

Edison,  Thomas  A. ,  Jr. 

Electric  Appliance  Co. 

General  Electric  Co., 

Illinois  Electric  Co. 

Insull.  MaTtin  J. 

K.  *  W.  Company. 

Manhattan  Elec.  Sun.  Co. 

Ohio  Electric  Works. 

Sawyer-ManElec  Co. 


United  Elec.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  dt  Mig.  Co. 
liCather, 

American  Pegamoid  Co. 
l^ightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Go. 
Magnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  &  Co.,  Chas.  H. 

Stllwell-Bierce  Smith-Valle 

W  estinghouse.  Church,  K  err 
&Co. 
Mica, 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  *t  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Westinghouse  El,  &  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck,  A.,  Rlectrlc  Co. 

Bullock  Elec  Mfg.Co. 

Chicago  Kheo'lat  Co. 

Commercial  El,  Supply  Co. 

Diehl  Mlg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  .7. 

Sargent  A  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Flee.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S'ipply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Packing. 

Besly  &  Co.  Chas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfp.  Co. 

Robe-tson  A  Sons,  J.  L. 
Paints. 

American  Peeamoid  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  am.  Co.Ltd. 

Standard  Brass  Works. 
Platinum. 

Baker  &  Co. 
Poles. 

Berthold  <fe  Jennings. 

Central  Mfg  Co. 

Electric  Ry.  Equipment  Co. 

Lindsley  Bros. 

Torrey  Cedar  Co. 

Worcester  &  Co  ,  C.  H. 
Porcelain. 

Central  Electric  Co. 

Commercial  EI.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Befiners. 

Swarts  Metal  Refining  Co. 
Beflectors. 

Amer.  Reflector  &  Ltg.  Co, 
Be-TVindlug— Bepairs. 

Beck,  A..  Electric  Co. 

Cass  &  Aaron  Co. 

Chicago  Armature  Co. 

Chicago  Edison  Co. 

Hodge,  Walsh  A  Loring. 
Bbeostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Go. 

General  Electric  Co. 

Insull.  Martin  J. 

Leonard,  Ward.  Electric  Co. 

Ohio  Elec. Specialty  Mfg.  Co. 

Westinghouse  El.  &  Mlg.  Co. 
Boofing. 

Cincinnati  Corrugating  Co, 
Second-Hand  Machin'y. 

Cass  A  Aaron  Co. 

Hodge.  Walsh  &  Loring. 
Shades. 

Amer  Reflector  &  Ltg.  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

PartricK,  Carter  A  Wilklns. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 


Speed  Inflicatora. 

Besly  &  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Robertson  &  Sons,  J.  L. 

Weston  Electrical  insi.  Co. 
Springs. 

ijarnes  lo..  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co, 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  &  Viall. 

Sipe  A  Sig.er.  , 
Tapes,  Insulating. 

American  Electrical  Works- 

Brixey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Wbyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Washburn  &  Moen  Mfg.  Co. 

WesternEIectrlc  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

Material  and  Siritch- 

boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Cabinet  Mfg.  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Farr  Tel.  &  Cons.  Sup.  Co. 

Fisk,  H.  M..  Mfg.  Co. 

Holtzer-Cabot  Electric  Co. 

Jnsull,  Martin  J. 

Keystone  Tel.  Co- 

Kofcomo  Tel.  &  El  Mfg.  Co. 

K usel.  D.  A.  Tel.  A  El.  Mfg. Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  &  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co- 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  Tel.  Cons.  Co. 

Wllhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  &.  Son,  Mathlas. 
Tran  sf orm  ers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Elec.  Corporation 

General  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  EL  &  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Turbine  A  IVater  Wheels. 

Dayton  Globe  Iron  Works  Co 

LeCfel  &  Co.,  Jas. 

Pelton  WattJF  Wheel  Co. 

StilweU-BisrM  Smith- Vaile 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  &  Conchas.  H. 

Brlxey.  W.  R. 

Central  Electric  Co. 

Commercial  El,  Supply  Co. 

Electric  Appliance  Co- 

IlUnols  Electric  Co. 

Leschea-Macomber-Wnyte 
Co. 

Oionlte  Co. ,  The. 

PhlUIps  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co 

Washburn  &  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
^Vood^rork,  Electrical. 

Cabinet  Mfg.  Co. 
XBay  Outfits. 

Central  Electric  Co. 

Commercial  Bl.  Supply  Oo, 

Edison  Lamp  Dept, 

Queen  &  Oo. 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


Notice 


UNEQUALUH)  IN  QUALIT 
AND    EFFICIEbKT^ 


S.:(  STEADY 
I4LLIANT.  LIGHT. 


HUGO  REISINGER 11  BROADWAY  NEW  YORK. 


-The  "ELEC- 
TRA "  Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


mi 
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Columbia  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  ''COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


JVIA.I*f^JF^A.CT^aIeE;r»   :b^v 


mH^^^j^svt^s^^^ 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO, 


SECOND-HAND 
DYNAMOS  and  MOTORS, 

REPAIRS-REWINDING. 

CASS  &  AARON  CO.,  141  S.  Clinton  St., 

CHICAGO. 


IDEAL )  Circuit  Breakers. 

"AtSD" 

VICTOR 


F.  A.  La  Roche  &  Co. 


652  Hudson  Street 


! 

NEW  YORK. 


A  complete  and 
large  assortment 
of  Receptacles — 
Edison,  T=H  and 
Westinghouse 
Base. 

Manufacturers  and  Dealers 

ELECTRICAL   SUPPLIES  AND 
APPARATUS. 


Arc  and  Incandescent  Lighting  Dynamos. 
Power  Dynamos  and  flotors. 
Arc  and  Incandescent  Lamps, 
Switches.  Sockets,  Cut  Outs, 
Pan  Motors,  Telegraph,  Testing  and 
Measuring  Instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  Required  In 
an  Electrical  Installation. 


WESTERN  ELECTRIC 
COMPANY. 


CHICAQO. 


NEW  YORK. 


LONDON.  ANTWERP, 

79  Coleman  St.        33  Rue  Boudewyns. 

PARIS, 
45  Avenue  de  Breteuil. 
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THE  GENERAL  PRINCIPLES 


OF 


Telephony 


^ 


^ 

S 


Are  Now  Well  Established. 


t^ 


TELEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB, 

Deals  with  them.  No  matter  what  kind  of 
Telephones  and  Switching  Apparatus  you  use, 
or  expect  to  use, 

YOU   WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00   POSTPAID. 


^ 


ELECTRICIAN  PUBLISHING  CO., 


510  Marquette  Building,  CHICAGO. 
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FRANK  N.  PHILLIPS,  PncsiDCNT. 
C.   H.  WAGEMSEIL,  Trcasurch. 


EUGENE  F.   PHILLIPS. 

GcNcBAL  Manager. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■  PKOTIDESJCE,  K.  1. 

BARE  AND  INSULATED  ELECTRIC  WIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  lo  Cortlaudt  St. 
Chicago  Stoke,  F.  E.  Donohoe,  241  IMiulIson  St. 
MoNTBKAL  Branch,  Eugene  F.  Piillllps'  Electrical  Worlso. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,   R.  I. 


THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 
Stranded  aad  Flex- 
ible Wire  and 
Cablf  s  with 
CUrk's  Insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAKK,  Treas.  and  Gen'l  Manager. 
HERBERT  H,  EDSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


A  Man  of  Sense 

hesitati's  fH'f'irt*  (Joluu  business  with  Irre- 
spousiblei»erhoDs  wliusBoiily  blm  se»-ms  to  be 
to  make  a  sale,  Ket  their  money  and  then  let 
the 


wli(."ther 
I»al(l  for 
or  DOt. 


IMPROVED  ROBERTSON  INDI- 
CAIOR.  A  superb  tnstrumenl 
at  modern  price. 


EUREKA  PACKING. 

The  PEER  of  all  olhets. 

Seud  ftir  cataloir. 


JAMES  L  ROBERTSON,  198  Fulton  St.,  New  York. 


NINE  ELIMINATOR. 
Separates   WATER,   ex- 
tracts OIL. 
A  perfect  device. 

BOSTON  BRANCH: 
12  Pearl  SI. 


We  nave  tssned  a  NEW  C3.ta.io\pif: 
lit    flectrical     bookn    containing   100 

fiaces,  listinif  every  work  on  electrtc- 
ty.  A  copy  will  be  cheerfully  nuiiled 
on  receipt  of  a  two-cent  stamp. 

ELECTRICIAN  PUBLISHINGCO., 
510  Marquette  Bldg., .  Chicago. 


CROFTON  STORAGE  BATTERY. 


N^VEI- 


"AT-OR- 


Cheap,  Light,  Durable,  Efficient.    Motocycie  Batteries  a  Specialty. 

CROFTON  STORAGE  BATTERY  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL, 


Can  I  Become  an  Electrical  Engineer? 

For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 


{Conducted  under  the  auspices  of  The  Electrical  Engineer.) 


HERMAN  A.  STRAUSS,  E.  E.,  General  Manager. 


ISO  liiberty  Street,  'SKW  YORK,  V.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

—m^    OHIO 


Frederick  Sargent. 


A,  1).  Lundy. 


SARGENT  &LUNDY, 


ENOIIMEI 

13  and   16  Monadnock  Block,  CHICAGO,  ILL. 


RUBBER  INSULATED  WIRES 


-FOK- 


HOUSE  AND  CAR  WIRING. 

JOHN  A.  ROEBLINC'S  SONS  CO. 

Works  at  TRENTON,  NEW  JERSEY. 


117-121  Liberty  Street,  New  York. 
32  S.  Water  Street,  Cleveland. 


171-173  Lake  Street,  Chicago. 

25  and  27  Fremont  St.,  San  Francisco. 


EVERYTHINB  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL  BOND. 


WASHBURN  ^  MOEN  MFC.  CO., 

BRtNCH  OFFICES  AND  w/tREHOUSES:    Ne.  York,  Chliat<,  Sin  Franeisco    Houston,    Phlladeliilila. 

Pllttburg,  Bolton. 


Telepbone  Induction  Colls,  Kingerand  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Qas  Lfgbtlag 
Spark  Colls.    THE  PARLEY  DUPLEX  MAGNET  CO,, 

138  Seventh  St.,  Jersey  City,  N.  J, 


ESTABLISHED     1857. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

Bristol,  Conn. 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co,,  New  York, 
Electric  Appliance  Co.,  Chicago. 
Pettlngell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Loots  Electrical  Snpply  Co.,  St.  Lonia. 
Tlie  Bradford  Belting  Co.,  Cincinnati. 


Pliillips  Insulated  Wire  Co.; 

Office  and  Factory:    PAWTUCKET.  R.  I. 
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WANTED. 

Position  as  superintendent  or  engineer  of 
small  lighting  or  powHr  plant. byan  experienced 
man.  8kUl.  energy  and  faithful  service  offered 
as  Inducements  tor  a  good  position.  Address 
"C.  E.."  care  Western  Electrician,  510  Mar- 
quette Building. 


ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  'Westinghouse 
ihops.  Work  guaranteed.  Ten  years'  experience. 
IJgnt  plants  installed  complete.  Send  for  prices. 

HODCE,  WALSH  &  LORING, 

701  Delaware  St..  KANSAS  City.  Mo. 


FOR  SALE. 

The  controlling  interest  In  the  stock  of  an 
electric  light  plant  in  one  of  tbe  best  towns  in 
Northern  Illinois;  modern  maehinerj  and  up- 
to-date  In  every  respect.  Good  reasons  for  sell- 
ing. Address  "WATTS,'"  care  Western  Elec- 
trician, 510  Marquette  Building,  Chicago. 


LEA  ENCLOSED 
ARC  LAMPS. 


Laijs  220  ™ 
f" qiO 


They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg.  Co. 


Elwood,  Indiana. 


MODEL   ELECTRIC   RAILWAYS 

■with  track  and  battery,  $3.50  to  $7.00. 

Hand  Power  Dynamos, 
Water  Power  Dynamos, 

Fan  Motors,  etc. 

■Write  for  Catalogue  "B." 

The  Carlisle  &  Finch  Co. 

832  W.  6th  St.,  Cincinnati,  0. 


Bound  Volumes 


I^ESTERN  [lECTRICIAN 


From  Vol.  1   to  Vol.  XXI. 

ADDKESS 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  CHICAGO. 


and 
others 


Manufacturers 

needing  Clean,  Solid  Copper  Castings,  99i;  per 
cent  pure,  Cast  Tempered  Copper,  Phosphor 
Slanganese,  Aluminum  and  all  of  tlae  other 
Bronzes,  Brass  (all  grades),  Aluminum,  Gun, 
Beil  Metal,  etc.,  Dynamo,  Motor,  Engine  and 
Machine  Bearings  and  other  things. 

^Vant  to  hear  from  you.  "Want  to  furnish  you 
castings,  completed  parts  ready  to  assemble,  or 
completed  article  itself.  Nothing  in  above  men- 
tioned metals  we  can't  make.  We're  fully 
equipped.  Now's  a  good  time  to  make  contract. 
Send  pattern,  sample  or  drawing.    "Write 

Standard  Brass  Works, 

KALAMAZOO,  MICH. 


ArmaturesRewound, 

A.  Beck  Electric  Co., 

303  Market  St., 

ST.  tOUIS,  MO. 


Mechanical 
Engineers 

who  are  intarested  in  elec- 
tricity should  write  for  our 


catalogue  of 


ELECTRICAL 
BOOKS. 


Electrician  Publishing 
Company, 

Suite  510  Marquette  Building, 

CHICAGO 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty.    New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Klsdon Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 

"  BY  MAIL 

Buildings  erected 
eicpressfy 
for  t/iis 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture ;  Metal  Pattern  Drafting ;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 

aMnnth  P^y^  ^""^  ^  CoUege 
mUlllll  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   Stale  subject  you  wish  to  stud;. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


$2 


MAEO  ^i  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Ont 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFC.  CO., 
Buffalo,    -    l^.'V. 


Playing  Cards. 

You  can  obtain  a  pack  of  best  quality 
playing  cards  by  sending  fifteen  cents  in 
postage  to  P.  S.  Eustis,  Gen'l  Pass.  Agent, 
C,  B.  &  Q.  R.  R.,  Chicago,  111. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dinamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free 

ELECTRICIAN  PUBLISHING  COMPANY, 

.510  Marquette  Bide..  Chicago 


K 


//iisi/i/i7£o  -  aosre/^.  crisis  ^AfCf^s  - 


'*% 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pages,  140  Illustrations.     Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $i.oo. 

This  13,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  7,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


BARBAINS  IN  DYNAMOS  AND  ENGINES. 

Direct  Current  Dynamos  of  350,  700,  725,  Soo,  Sic,  gpo,  1,075,  1,330,  1,610  and  2,500  lights  capacity;  Alternating  Current 
Dynamos  of  750,  900,  1,300  and  2,000  lights  capacity;  Arc-Dynamos,  20,  24,  30,  40,  50  and  60  lights,  both  1.200  and  2,000  c.  p.; 
Engines,  50,  75,  85,  100,  115,  125,  150,  175  and  200  h.  p.;  Boilers,  100,  250,  375  and  500  h.  p.;  Heaters,  150,  1,000  and  2,000  h.  p.; 
Pumps,  all  sizes.  Most  of  this  apparatus  has  been  in  use  in  our  own  stations,  and  we.  therefore,  know  its  exact  history,  and  can 
state  that  it  is  in  thoroughly  good  operative,  condition.     Write  for  Price  List  No,  22, 

CHICAGO  EDISON  COMPANY, 


1 39  Adams  St. 

CHICAGO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
^\  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send, 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    IMETAL     REFINING    CO., 

so  K.  Deaplainea  Street,  CHICAGO,  11.1,. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  XVlcManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publistiing  Co.,  s.owa^quette^Buiiding, 


November  5,  1898 
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Victor  Turbine  Water  Wiieel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficiehpy 
at  Full  and  Partial  Gate- 

Xiic  aitentiun  of  ELECTRIC  COMPANIES  is  called  Vj  this  C'ELEBRATEn  IVATEIt 
WHEIEL  .Ts  particularly  adapted  to  tticir  use.  on  account  o(  its  remarkably  *iteady-  nioiluii. 
lil^h  speed  and  great  efficleucy  and  larze  i-apaelly  fur  its  dluinetcr^  being  double 
the  power  of  most  wliccls  of  the  same  diameter.  It  is  used  by  a  number  ol  tlic  leading  electric  co:v-- 
panies  witli  great  satisfaction.  In  the  economical  use  of  water  it  is  without  aa  cgual,  prodrciag  the' 
highest  per  ceat  oi  uselul  effect  gaaraateed. 

SE/\/D   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  lO-inch  Victor  Turbine  on  horizontal  3haU  t* 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-inch  Worreit  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  paira^  on  horizontaJ  ihftltfl 
and  where  the  situation  admits  of  their  use  we  recoromend  them. 

THE  S"»"iLWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIQ, 


CEDAR  POLES 

We  have  l:J.OOO,  20  to  50  foot  poles  in  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 


Ctaattaaooga,  Tenn. 

Miinuliicturers  and 


Yellow  Pine  Cross 
^^  Arms.  Locust  Pins 
Oak  Pins,  Electrical  Mouldings.  Oak  Brackets. 

I.ai*se MtockN  on  liaiid .  Delivered  prioe-s quoted, 
K.  O.B.  caiH,  j-riuifity,inany  quimtity.    ^f"  Write  us. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE.  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sys*^em  ruDniDK  between  Chlcaeo, 
Milwauliee,  St.  I'aul,  MiDneapoIis,  Ashlima  aud 
Duluth,  known  as  theAViseonsin  Central  Lines, 
Before  making  a  journey  to  a*^  yof  tliese  nortli- 
westpm  points,  inquire  relative  to  the  fast  and 
ele^ntly  equipped  trains  which  leave  Chicaco 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  PO>"D,  G.  r.  A.,  Milwaukee,  Wis. 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


?]; 


-'■1 ,  - ,         .aa®  ■.  I   ^, 


The  Standard  Open  Circuit  Batteries 
of  the  Worid. 

SESnO  FOB  CIKCULAR  AND  PKICE3. 

THE  LECLANCHE  BATTERY  CO., 

til  to  117  East  131st  St..  N    Y 


chine  are 

In  the 

machines 


Plan  of  the  Work,  Contents,  Etc. 

Tlie  Xew  Catechism  of  Electricity  will  he  found  to  be 

rprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  is  arranged  is  unifiue. 

The  book  is,  first  of  all,  intended  to  he  plain  and  in- 
tructive;  some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
f  the  sublects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
tl  rough  the  index  of  seventeen  douhie  columns  of  line 
t  pe  pages;  by  means  of  this  index  a  thousand  items  of 
1  ractical  impbriance  are  atonce  available. 

It  is  an  up-to  date  work,  which  lias  cost  a  large  outlay 

f  capital  and  time,  and,  in  short,  itisdouhllui  if  any 
n  ore  attractive  book  has  ever  been  issued— or  one  more 

eful. 

The  subjects  treated  UFon  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conduetors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the"  Dynamo  and  Motor. 

Electric  Lighting;  "Wiring:  The  rules  and  require- 
n  eots  of  the  ^s'ational  ]3oara  of  Underwriters  in  full; 
Elpctrieal  Measurements. 

The  Electric  KaiAvay;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Eoom;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electroplating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  antl 
n  anagement:— all  the  directions  are  given  in  the  sinv 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    Tlie  names  of  the  various  parts  of  the  ma- 
ven  with  pictorial  illustrations  of  the  same. 
■atecliisni  no  le.ss  than  2r.  full  page  illustrations  have  been  given  of  the  various  dj-namo 
ade  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


MAST  ARM^ 

^s*'''^  Automatic 

CUT-OUT^^-^RONo^ 
^^^^WooD  Poles 

EASY    OP'OPERATION'^lj 

I     i/iMp  r/t/MMS/F  CAAT  r/p/M  nv/ce 
SAME  T/Me  rMAAf  tv/mA/vr  or^£R 


MANUFACTURER    ,,        Cl  NC  INN  ATI,  O. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  Us  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  In 
relation  to  resources,  adapt ibilit>'  and  advantages 
for  manufacturing,  and  seeks  to  secure  manuf  ac^dr- 
ing  plants  and  industries  wliere  the  command  of 
raw  material. markets  and  surroundings  will  ensure 
clieir  permanent  success.  < 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
af  soft  and  hard  wood,  quarrie-:,  clays  of  fill  kinds, 
tanhark.  flax  and  other  raw  materials  exist  in  itis 
lerritory  in  addition  to  the  vast  agricultural 
fesources.    ^ 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6.150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  Theeiglit 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan. Iowa,  Missouri,  Jlinnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
Che  industrial  success  of  the  territory— a  people 
who  form  one  live  and  tliriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  tliis  company— at  points  along  its  lines. 
Tlie  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  Ht.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  CM.  &  St.  P.  R'y. 

450  Old  Colony  Building  Cuicago,  iix. 


^ 


Who  Leads  in  Tele- 
phone Wood  Special- 
ties? 


««^ 


The 
Cabinet 
Manufacturing 
Company, 

STEOBENVILLE,  OHIO. 


THE  BEST  ANSWER  TO  A  QUESTION 


££ 


On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  yon  are  asked  a  qaestion  on  Wiring,  refer  the 
questioner  to  this  boolc,  aud  he  will  find  what  lie  desires. 

THE  BOOK  CONTAINS:  The  La^v  of  I^esistan'^e,  Electromotive  Force  and  Current 
Fully  Explained.  II.iiv  lu  i  alnilatr  the  Size  of  Wires.  The  Different  Methods  of  "Wiring,  with 
Diaf^ram'i.  How  (n  Apply  the  simple  I'ormula.  in  Calculating  tlie  Size  of  Wires  Under  all  Condi- 
tions.   Diacrauis  fur  wirinj^s  T'oiut,  4  Point,  Head  Light  and  Heat  Kegulating  .Switches. 

27  T.*.BL,liS  ON  WIB1>«  ASH  VAtIJABJL,E  DATA. 

Ohm's  laiF  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in,    Sent,  prepaid,  on  receipt  of  price,  $1,00. 

ELECTRICIAN  PUBLISHING  CO.,  ^'rsr  CHICAGO. 


xiv 


WESa:^RN   ELECTRICIAN 


November  5,  1898 


Divided  Circuit 

Toll  Line  System. 

FAR  BETTER  THAN  BRIDGING  OR  SERIES. 


Absolutely  free  from  all  patent 
claims  of  others,  including  the 
broad  claims  of  the  CARTY 
PATENT  for  bridging  telephone 
systems,  recently  upheld  in 
Pennsylvania  as  valid. 


Don't  buy  a  law-suit— 

buy  S.=C.  Apparatus. 

All  Our  Goods  are  Fully  Patented. 

Non-Infringing. 

Guaranteed  Indefinitely. 


CORRESPONDENCE  SOLICITED. 


Tie  Stromlierg-Carlsfln  Teleioiie  Mfg.  Co. 

72-82  W.  JACKSON  BLVD.,  CHICAGO,  U.  S.  A. 


TMIS    -rRA,DI 


IVIARK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of   the 
BEST    THINGS    manufactured  or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is  a   guarantee  of  their  excellence — 

are   the 
IM^w  S't^ndard   Dry  B^'fc'fc^rl^s. 

^rres-fcer    and    ^u-t-^tj-fc    Swi-fc^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


H.  M.  Fisk  Mfg.  Co., 

\A/Kiea-ton,  III. 

Manufacturers  0/ 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchahges    constructed   under  very  favorable  terms. 

Our  equipment  ia  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


Wire, 
Transmitters 


Cross 
Arms, 

Glass 
Insulators. 


Migh-QradeTELEPHONES  with  Arm  Rest  TableC  at  WHOLESALE  PRICES. 


SEND    FOR    CATALOGUE. 


FARE  TElEPll  #  COISTEDCTION  SIPPLY  CO., 


357   Dearborn   St.,  CHICAGO. 


Our  Patent  Policy. 


We  believe  ia  respectiug  the  patent  rights 
of  others  and  are  assiduous  in  compelling 
others  to  respect  ours. 

We  unqnaliflPdly  gaarantee  our  instru- 
ments to  be  positively  non-infringing. 
We  will  send  our  instruments  on  ten  days'  trial 
to  any  responsible  party. 

WE  MANUFACTURE: 

Itonble  and  single  pole  receivers  that 
lead  the  world.  The  strongest  switch- 
board generator  on  eartll.  The  only  non- 
infringing and  efficient  bridging  system  on 
the  market.  And  our  watchword  is:  HIGtH 
QUALITY,  REA!SO:N'ABIi£  PRICES. 

The  Williams  Electric  Co., 

84-86  SENECA  ST.,  CLEVELAND,  0. 


THE  FIFTH  EDITION  JUST   OUT. 


Ertl^rg^d. 


(Edition  of  5,000  copies.) 


U|=>--fco-cla«e. 


"Standard  Wiring"  for  Electric  Light  and  Power. 

By  H.  C.  CUSHINQ.  Jr.,  Hember  A.  I.  R.  E. 

Electrical  Inspector  Fire  Underwriters'  Tariff  Association  of  New  York. 

ADOPTED  BV  THE  FIRE  rKDERAVRITERi^  OF  THE  UAITED  STATES. 

It  contains  every  table,  formula  and  rule  for  all  systems  of  outside  and  inside  wiring,  together 
with  tliirty  illuslrations  of  the  newest  and  safest  metliods  for  the  iostallation  of  Pole  Lines,  Dyna- 
mos. Motors,  Switchboards,  Transformers,  etc.,  etc.,  as  required  by  the  insurance  inspector. 
RUSSIAN  LEATHER  COVER,  POCKET  SIZE,   Sl.OO. 

Sent  postpaid  to  any  address  upon  receipt  of  pi'ice  by 

ELECTRICIAN  PUBLISHING  CO.,  SIO  Marquette  Bldg.,  Chicago. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  imequaled. 

The  Largest  Hanu* 
facturers  of  Tele- 
phones  and  Switch- 
boards in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices, 

WC  PIIRDAMTCC  Workmanship,  material  and  emciency 
UL   bUAnAn  I  tC  of  our  apparatus  to  be  of  the  highest 

prade,  and  agree  to  defend,  at  our  own  expense,  any  action,  at 
law  which  may  be  brought  against  OUR  patrons  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 


November  5,   li 


WESTERN    ELECTRICIAN 


ivOAzv  i^E>^\.r>^5r— CatciiogrtAe  :ivo.  lo. 


A  New  Pocket  Battery  Gauge,  to  retail  $3.50, 
Something  New  in  Burglar-Alarm  Traps  now  ready 

we  are  now  making  can  be  purchased  at  the  right  price. 

THE     MESCO    DRY    BATTERY    (better  than  ever). 

Prices  to  suit  buyers  who  are  using  cheaper  grades. 

We  are  Manufacturers  of  Miniature   Incandescent    Lamps. 


be   ready   Nov.    ist. 
A  lot  of  specialties 


50. 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32  CORTLANDT  STREET,  NEW  YORK. 


Western  Telephone  Construction  Co., 

2S0-»54  S.  Clinton  St.,  Chicago,  III., 
Largest  Manufacturers   of 


Telephon8s#Switchboards  Exclusively 


In  the  United  States. 


5,000  drops  at  25c.  and 
upwards.  Boards  of  all 
makes  that  we  have 
taken  in  exchange  for  our 
standard  Bell  type  board, 
for  sale  cheap.  For 
standard  goods  take  our 
regular  Bell  type  appa- 
ratus. 


STERLING 
ELECTRIC 
COIVIPAIMY, 

71-73  W.Adams  St., 
CHICAGO,  ILL. 


THE  TELEPHONE  HAND-BOOK 

BY 
HERBERT  I^WS  WEBB. 

Price  $1.00. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUELISHEO  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BulldlDg,  ChlcaEC. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  ulhers  liave 
failed. 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


THE     ALLEN-HUSSY 


00       "  '  3"^  ^'3  Randolph  St  , 
'  CHICAGO. 


MANUFACTURERS  OF    INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  In  sending  for  a  copy. 

THE  DOUBLE  DIAPHRA6M 

of  the  Wilhelm  Transmitter  secures  a  double  compression   of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
"  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpencil  jabbing. 

Recognized  t  y  E'^perts  as  containing  features,  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


n-ted 


lepHony^. 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COSfTESfTS  :  Introductory.— Percentageot  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Hunnings  Transniitler.-Subscribers' Calls. 
— Switcliboards.— Law  System.— Mann  System.- Multiple  Board.— Express  System.— Kaverot-Hess 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccnclusions.— Index. 


IX^I^USTieA.TIOT«®= 


No. 


Patent   of 


Patent  of. A.  G.  Bell.  No.  174,465.  Patent  of  Emlie  Berllnei',  _  - 
Emile  Berliner,  No.  463,569.  Patents  of  Emile  Berliner  In  Parallel  Columns.  Patent  of 
O.  A.  Clieever.  No.  208.463.  Patent  of  H.  H.  Eidred,  No.  303.714.  Patent  of  Thos.  A. 
Watson.  No.  256.258.  Patent  of  L.  B.  Firman.  No.  283.334.  Patent  of  M.  G.  Kellogg, 
No.  247.199.  Patent  of  C.  B.  Scribner,  No.  330,058.  Patent  of  C.  E.  Scribner,  No.  300,144. 
Trunklng  Principle.  Patent  of  Sbaw  &  Clliids,  No.  319,856.  Mann  System,  Patent  of 
L.  B.  Firman,  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton,  No.  513.634.  Subscriber's  Automatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  258,886.    ApostoioS  System. 

Handsomely  Bound  in  Cloth,  Sent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Pnblisliing  Co.,  510  Ularqnette  Bldg.,  Chicago. 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen'ct 
and  Construction  Tools 

Cataloeue  Free...  ^"Send  for  one 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St..  .  Chicago,  Ills, 


i.»T"TNIS  e  HAS  BEEK  MAKINIS 

ITelephones 

&■  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AHD  FULIY  CUAWKTEED. 
.-  CIRCULARS    FURNISHED.  - 

Viaduct  EiECTRic  ft 

BALTIMORE.MD.,  U.S.A. 


1 


JUST  PUBLISHED. 

DYNAMOS 

A  practical  explanation  of  the  DesigTiing', 

Construction,  Operation,  Main- 
tenance and  tiie 

CARE  AND  MANAGEMENT 

...OP\.. 

DVINAiVIOS, 

BY    F.     S-    HUNTING, 

Chief    Eng-ineer    Fort    Wayne    Electric   Cor- 
poration. 


20  Pages,  Size   7   by   10  inches,   26   Illustrations, 

Pamphlet  Form. 


ELECTRICIAN  PUBLISHING   COMPANY, 
Saite  510  Marquette  Bids.,      Chicago. 


KEYSTONE  TELEPHONE  CO.,  Telephones  and  Supplies 


0€*4o^    ^fi.<3.    I'^^otory, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 
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iPELTON  WATER  WHEEL  CO. 


Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
en^'iueering  as  relates  to  power  development  in  Its  widest  range  of  application,  Is  at  the  service  of 

its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

AKgregatins  some  700,000  li.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  th'^  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  tlie  United  states,  as  well  as  mostforeign  countries. 

Bighest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load,    catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Libert?  St.,  New  York  City,  U,  S.  A.  or  121   IVIain  St..  San  Francisco.  Cai.,  U.  S.  A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  alnaost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .  .         - 

JOS.  I>IXO:!ir  crucible  CO.,        -        -         Jersey  City,  :8r.  J. 


CORRUGATED  ARCHES 


for  strength,  lightness,  durabili- 
ty and    fire-proof  qualities    are 

unexcelled.  A.  printed  schedule 
of  tests  made  of  diflfereut  gauges 
and  lengths  of  sheets  used,  of 
especial  value,  to  architects  and 
enquirers  free.     Write. 

CORRUGATED  LATH. 
SHUTTERS  AND  DOORS. 


THE  CINCINNATI  CORRUGATING  CO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especiallv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  vis  to  guarantee  ; 
The  Largest  Power  ever  obtained  Jrom  a  iplied  of  the  same  dinmclcr.    The  hitjhcsl  Kjjerd 
ever  obtained  for  the  same  power.      The  highest  mean  efficiatcy  erer  rcalizrd  irlien 
running  from  half  to  fall  gate.     We  guarantee  also;  A  -runner  of  the  greatest  pos- 
sible strength.     A  gate  unequaled  in  quickness  and  ecL^e  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficienc}/  tmth  half  to  full  ivatcr. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    BIdg.,  Chicago. 


2ox    533,      PIQUA,  OMIO. 


l(EG,TRADE MARKS  Jhe  Rhosphor  Bronze  SmeltingCo.Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

,)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

lNGOTS,CASTINGS,WlRE,RODS,SHEETS,EtG. 

....,-. J>dcrv3umfr    .""  -.      -^— t  DELTA   METAL ... 

>'  XVCv      <        CASTIN9S,  STAMPINGS  AND  FORCINGS 
'^  ORIGINAL  AND  Sole  Makers. IN  the  U.S  ■ 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
(electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

$3.00  per  year; 
$1.50  fo^r  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  IHarauette  BIdg.,  CHICAGO. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

Tills  lianabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  is  extremely  useful  to 
telephone  inspectors  and  operntors. 

PATL^NTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
ricii   bound:   fullv  illustrated.    Price  $1.50. 

THE  ELECTRIC  TELEPHONE.  Bv  E.  J.  Houston, 
Ph.  D..  and  A.  E.  Kennellv,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.     Price  ?l-06. 

This  bonk  describes  the  construction  of  the  various 
firms  of  transmitting  and  receiving  devices,  the  signaling 
iiirc-hanisms,  and  the  switchboard  apparatus  at  the  central 
sialliin.  It  is  written  by  two  well-known  electricians, 
and  lias  the  merit  of  being  the  latest  work  on  the  enbiect. 

TIIR  PRACTICAL  TELEPHONE  HANDBOOK.  By 
.Tost'ph  Poole,  A.  \.  E.  E.  Second  edition,  revised  and 
eubirged.     360    pp.     2S8    illustrations.     Price    $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,   aa  far  as  space  will  allow,   the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  Inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth    edition.    16mo,    50   pp.    Price"  25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  P.  R.  S..  and  A.  J.  Stubbs.  508 
pajres.    333  illustrations.    Price  $4.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Cary.  The  purpose  for  which  this  book  is  written 
is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale 
Price  $1.00. 

TELEPHONES.     THEIR    CONSTRUCTION     AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents, 

MAGNETO  HAND  TELEPHONE.  Its  Construction. 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
SO  pages.    23  illustrations.     Price  $L(jO. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention.  Construction,  Application,  Modification  and 
History.  By  Prescott.  New  edition,  revised  and  enlarged. 
795  pages.      516  illustrations.     Price  $4.00. 

PHILIPP  REIS.  INVENTOR  OF  THE  TELEPHONE. 
.\  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  1S2  pages.  3 
plates   and   48  engravings.     Price  $3.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OP  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330   pages.    88  Illustrations.    Price   $1.00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price- 

ELECTRIOIA^    POBLiSHII^G    CO-,   5IO  R^ARQUETTE    BLDC„     CNIGA^ 


Novetnber  S'  1898 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


ARMINGTON  &  $IM$  COMPANY, 


:iM< 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


The  skinner  AUTOMATIC 


Self=Adjusting 
Slide  Valve. 


Five  years'  guarantee  not  to  leak  or  require  at- 
tention, t     '"*'' 

One=Balf  Per  Cent.  Regulation. 

GOVERNOR   with   frictionless   bearings.     Re-  ' 

quires  do  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
"^        bearing. 

i  Returned  to  supply  tank  freed  from   water  and 

all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  ■  ERIE,  PA 


MDARO 
DlGfONAW- 


624  pages,  $3.00. 


f#feT# 


150  pages,  $1.00. 


5L0ANE. 


150  pages,  $1.00. 


lELecTRiejAM 


158  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

BV  T.  O'CONNOR  SLOKN©. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY. 


Suite  510  Marquette  Building.  Chicago. 


0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 


WeStinghOUSe     Machine   Co.,   Manufacturers. 

WestinghoUSe,  Church,  Kerr  &  Co.,  E„g 

The  World's  Record 

made  JO  years  ago  by  a 

Westinghouse  Engine  for  Economic  Duty 

is  Still  Without  a  Parallel. 


WORKS  AT  PITTSBURG  AND  CHICAGO. 

andt  St.    PlttsburK.  WestlDKhouse  BuildlDK.    Eoyton,  D3 
Ion  Trust  Bldg.    Philadelphia,  M.  R.  Muckle,  .Jr.,  &  Co.,  1 

o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-  CJompOUnd    ilUg^inc.  -o-o~o-o-o-o-o-a 


o       OFFK'.KS;       Nmv  York,  20  Cortlandt  St.    PlttsburE,  WestlnKhouse  BulldlDK.    Boston,  03  State  St.    Chicago,  171  La  Salle  St. 
Detroit.  Union  Trust  Bldg.    Philadelphia,  M.  R.  Muckle,  .Jr.,  &  Co.,  Drexel  Bldg. 
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Electricity  for  Machine  Driving, 


p 


erfect  r'ervice 
ower    System 


oM^ 


Builders  of  the 

A^&se  Induction  ^ 


^i 


^ 


The 

Only  Motor 

Supplying 

Niagara 

Power 

in  Buffalo. 


Westinghousc  Motor  Operating  Vertical 
Boring  Mill. 


-"^e  .. 


C'> 


Westinghouse 
Electric 


&  Mf  ^.  Co,,  Pittsburg,  Pa. 

Omces  in  All  Principal  Cities. 
Westinnbouse  Electric  Co.,  Ltd.,  32  Victoria  St.,  London. 


Tesia  Polyphase  Induction  Motor  Operating  Rolls.  1 

I 
-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o -0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.50. 

ELECTRICIAN  PUBLISHING  CO., 
310  Marquette  Building,  -  -  CSMIC^VOO. 


REWIRED  Wrm  RAVEN  WHITE  C 


OFFICE 

TTKi^   Forris  ^A/I-«^^I    ^o. 

1 131  THE  Rookery. 

Chicago.  April  30,  189C. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago,  III. 
Gentlemen; — After   carefully   consider- 
ing the  merits  of   the   various  brands  of 
^  "Wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are   aware,    the  wire   upon  the 
wheel  is  v  ry  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  trulv, 

THE  FERRIS  WHEEL  CO. 
By  L.  V.  Rice,  Mgr. 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN   BLACK 

CORE,      COMPETITION      LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  CortiandtSt..  New  York. 


. I  CHICAGO: 

'  I   320  Dearborn  St. 


BOSTON: 
134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building 


^  oooD  book:  1 1 


ELECTRIC  TRANSMISSION  HAND-BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which 
45, GOO  copies  have  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  SI.OO. 


Electrician  Publishing  Company,  510  Marquette  Building,  Chicago. 


November  5,  i8()8 
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REGULATION 


s  vitally  important  to  the 
success  of  a 


Series  Incandescent  System. 


The  C  R  POTENTIAL  REGULATOR 


(Compensator  Method) 


Gives  Perfect  Regulation, 


SERIES 
SYSTEH 


-Making  a- 


C  R  REGULATOR  PANEL. 


as  flexible  as   a 

Write  for  particulars  and  prices. 


PARALLEL 
SYSTEfl. 


GENERAL  ELECTRIC  COflPANY, 


Boston,  Maes. 
New  York,  N    Y. 
Syracuse,  N.  Y. 


PRINCIPAL   OFFICES,   SCHENECTADY,    N.  Y. 

ButEalo,  N.  Y.  Pittsburg.  Pa.  Ciocinnati,  Ohio.  Chicago.  111.  Dallas,  Texas. 

Philadelphia,  Pa.  Atlanta.  Ga.  Col\wobus,  Ohio.  Detroit,  Mich.  Helena,  Mont. 

Baltimore,  Md.  New  Orleans,  La.  Nasfivrlle,  Tenn.  St.  Louis,  Mo.  Minneapolis,  Minn. 

For  all  business  outside  the  United  Stales  and  Canada:     Foreign  Dept,,  Schenectady,  N.  Y.,  and  44  Broad  Street,  N.  Y. 
For  Canada,  address  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ont. 


Denvei^,  Colo- 

San  Francisco.  Cal. 

Portland.  Ore. 
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JUST   iAiHAT  YOU  KRE   LOOKING   FOR! 

^^~-' — A   New  and  Valuable  Book -=^ 

Electric  Lighting   Plants, 

THEIR   COST   AND   OPERATION. 

By  W.  J.  Buckley.  With  numerous  illustrations,  diagrams,  plans,  tables,  etc.  275  pages.  Cloth.  Price,  S2.00,  postage  free.  This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.   The  cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lighting.. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost  of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour.  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — ■ 
iron.  Cost  of  Stacks — brick,  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distri- 
bution, Circuits — overhead.  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dynamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shaftings  Incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.E.L.A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curves,  Wiring  Tables — Primary  Wiring,  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  only  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

ELECTRICIAN    PUBLISHING    COMPANY, 


Suite  51 0  Marquette  Building,  Chicago. 


PAPER  COVER,  PRICE  $1.00. 


WESTERN    ELECTRICIAN 


Xoveniber  5,  1898     • 


RIDGE 


UlLDl 


OUR  CATALOGUE 

OF  THREE  HUNDRED  PAGES  tLLUSTRAT 
ING  AND  DESCRIBING  a  LARGE  NUMBER  OP 

BREX}ES  Designed  and 

BUILDINGS  Is  TO^o  rady  »ral 

AND  ROOFS       c<toa».   .     ^ 
^THE  BERLIN  IRON  BRIDGE  CO. 

Yr->.,fi*  EAST  BERUN.  CONN.  ^^ j> 


:0H)  DELAWARE  HARD  FIBRE  CO., 

^^^^ik!^  WILMINGTON,  DEL. 

SE3n>  FOB  CATALOen:  AXD  sahfues. 

Sheets,   Rods,  Tubes   and    Special    Shapes. 


ipcEiAiNw; 


POR" 


IFACTORY. 


'run c  St 

SrnnoH  G 


*5^^A''/^^.|2J 


Making  Knife-switches  Our  Specialty 

K         Write  for  full  particulars,  etc 
Two  new  styles  of  Baby 


NIFE-SMITCHES 

Low  Prices — that's  wealth  to  you. 

H.  T.   PAISTE  CO. 

CHICAGO  PHILAOELPHI* 


LL-U5A 


SEND  fOR  300  PAGE  ILLU5.CATAL0GUE 


Grain's 


PARHELION 


SEE  THAT  CUUTCH? 


""S^ 


<m 


ENCLOSED  ARC  LAMP. 

Economical,   Simple,   Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
RESPONSIBLE   SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Gen.  Sales  Agent, 

1208  SHEFFIELD  AVE.,  CHICAGO. 


What  Are  You  Paying  for  Lights  or  Power? 

If  more  than  one  cent  per  h.  p.    hour,   or 
one  cent,  you  had  better  put  in  an 

OTTO  GAS  ENGINE 


If  more  than  one  cent  per  h.  p.    hour,   or  getting  less  than  lo  T6-c.-p.  lights  for 
one  cent,  you  had  better  put  in  an 


Hundreds  of  plants  in  successful 
o[}eration  to  refer  to. 

The  Otto  Gas  Engine  Works,  Phila. 

New  York.     Boston.     Chicago.     Omaha. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS^  RODS  AND  TUBWa. 

For  Electrical  and  Mechanical  Purposes,  Kailway  Dust^uards,  WaalMn 
and  Backings.   Packet  TngiHaMng  cleats. 


aiAXTTFACTtTKED  BT 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   Del. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechaiiical  purposes,  in  sheets^ 
tubeSf.-rods  and  special  shapes.    Catalogues  axid  samples  en  ^jplicaUoo. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Del. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  Marquette  BIdg..  CHICAGO. 


BOOKS 


^i^*ife*i^4^***i^J^4l  life*4fe*ife**ife*jfeifeife|B 
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♦J 

49 

49 
49 
49 
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Black  Diamond  File  Works. 


Inc.  18»S. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


AMERICAN"  SHr 

ARE  THE  BEST.    Sinil  lor  d«icrlpti«i  Circular. 
'  Absolutely  Non-Infringing.        ^ 


AMERICAN  BATTERY  CO., 

csT'o  1SS9.         174  S.  Clinton  St.,  Chicago.  Ill, 


49    OICnB  6OOD8  ABB  OJtSAI^IX  KVEBX  IXAItrSti  HABD-WAJMS    )l^ 
^  STOBE  m  TSCB  VKITED  STATES  AKS  CAKADA.  )X 

|G.  &H.  BARNETT  COMPANY,^ 

^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  follow'iDg  Letters  Patent 
Ueaed  by  tlie  United  States,  which 
tJToadly  cover  the  constractloa  and  basic 
principle  of  our  cables,  viz.; 

No.  546,361 
No.  546,263 
No.  505<aS3 
No.  565,178 
No.  565. 18S 
No.  565,317 
No.  565,410 
No.  594.034 
No.  594.247 
No.  594.281 


OPPER  CONDUCTOa 
TINNED. 


COPPER  CONDUCTOR. 


;OPPER  CONDUCTOR, 
PARTLY  TINNED. 


7//£  MONTflUK  MULT/PH/fSE  C/IBLE 


ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


"Sllr^^I^-i..^..  \  MONTAUK  MULTIPHASE  CABLE  CO., 


100 


IR^iCk^NA^^W^. 


TELEPHONE.   403      CORTLANDT. 


IME=>A/     Y^ISKC. 


$3  per  Annum. 


Electrician  PubllBhiDg  Company,  Chlc«go. 


EVERY  SATURDAY. 


as  mall  matter  or  tbe  b«cob(1 


r  tbe 


??n>«.    I O  cents  per  Copy. 


Vol.  XXIII. 


CHICAGO,  NOVEMBER  12,  1898. 


No.  20 


I  MP  LEX.   WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

""  "'"1^1""^    Simplex  Electrical  Company, 

I.  R.  HIXSONf 

lonadnock  Block,  CHICAGO.  75-81   Cornhlll,  BOSTO  N,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


;lon/> 


MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

SOO  Aint  802  KOBTH  TJEIBU  STREBT,  PHIIiADEIiFHIA,  PA. 

18S9— Paris  Exposition, 
Medal  for  Rubber  Insolation. 

1893— "World's  Fair, 
Medal  for  Rubber  Insulation. 

THi;  STANDARD  FOB 

■  nnw..  i—Kiiw  3qIq  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Can(iee*"p?r>r- Wires. 
THE  OKONITE  CO.,  Ltd. 

g."r.nSghM.°e'r-, [""'■■"'•      253  BroaHway,  New  York.      %'.'';,\'il^l-sX'""' 

TUC  flMIV  WATCQ   HnTHD  which  can  be  adjuited  or  tilted 
I  lie   UnLl    VlAltn    mUlUn   In«DVdirectIoa  while  rPDDlog.      ^.^ 
Patented  June  28,  189S.  A^W 

7  in.  diameter;  2^  lb.;  brass  turned  balance  |K  f  o  £t/%  spot 

wheel  and  pulley,    frlce 9  I  OaOU  CASri. 

9  In.  diameter.  2^  ib.;  brass  turned  balance       «  m  £»/*  SPOT 

wheel  and  pulley.    Price I  /  aOV  cash. 

7Jn.  diameter,  with  12  In.  polished  brass  fan       ajm    jggx  spot 

and  brass  guard.    Price \  *¥%*¥\3  cash. 

Write  for  Discount  to  the  Trade. 

jA.  ROSENBERQ  CO.,  Baltimore,  fid.,  U.  S.  A. 

THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SGHNIIDT  &  CO.,  Ltd. 

MANUFACTURERS,   'X'OIilC,  'E*A^.,   XJ.    <S.  A., 

Cable  address,  Broomell,  York,  ABC  Code,  4th  Edition. 

OREBN   ENaiNBERlNQ   CO.,    518  Western  Union  Building.  Chicago,   III.,  Sales  Agents  for 

Chicago  and  Vicinity. 


MIOM 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


PARIS  1867.     CHICAGO  1893.     PHILADELPHIA  1876. 

iivsmvA.TE>r> 

WIRES  AND  GABLES, 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

icjeieiTB  lCAJP:Ei, 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago,  III. 
M.  DUPEROW, 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  M.. 
New  Orleans,  La. 


Standard  Underground  Cable  Go. 


542  The  Rookery, 
Chicago. 


Westlngliouse  Bldg.,        18  CortUndt  .St., 
Pittsburg.  New  York  City. 

507  Security  Building,  St.  Louis,  Mo. 


1225  Betz  Bldg^ 
Pliiladelphla,  P», 


Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  nigrb  Grade  Bnbber  CoTered  Wires  9nd  Cables. 


Queen  &  Co., 

1012  Chestnut  St.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-Wlrt 
Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  Colls 


HEADQUARTERS 

RHEOSTATS! 

THECUTLER-HAIVIIVIERIVIFG.CO., 

CHICAGO. 


Ihe 


hpastlnis. 

r. H.  Brady,  New  Britain,. Conn.,  U.  S.  A. 

Manufacturer  of  Mast  Arms.Pole  ant 
Swinging  Hoods,  House  Brackets  an€ 
other  Specialties  for   Constructioi 

'WovX,— Catalogues  and  Prices  fur- 
nixhed  on  avplication. 


Insnlatiog  Paint  #  Varnish. 

We  were  tbe  first  chemists  lo  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experience  and  careful  investigation  enables  ns 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPARY, 

Boston,  Mass.,  U.  S.  A. 


C  g  PM^       TRADE    MARK.        P^^  9  9 

r' E  <^  ^^  ivi  o  i  L^ 

BRIQHT  MKTAr.  PBOTECTOK. 

Colorless  liquid.  Easily  applied  by  brush  or 
dip.  Dries  rapidly  without  brushraarlis.  Leaves 
a  colorless.  Invisible,  strongly  adhering  film, 
which  protects  the  surface  against  rust  and  cor- 
rosion. Unequaled  for  bright  steel  parts  ot 
machinery,  nickel  platpi.  bicycles,  hardware  In 
stock,  etc.  Sample  bottle  and  circular  for  25C. 
AMERICAN  PEGAMOID  CO  ,  346  Broadway.  N.  Y 


l-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO..  PHIUDELPMI 


Alternating  Current  Desk  and  Ceiling  Fans. 

PESFJEGT  UTECKAKIGAI.  C01VSTR1TCTI0K, 

HXCIHEHT  £I.ECTItICAI.  JBFFICIENC'S'. 

THE    EMERSON    ELECTRIC    MFC.  COMPANY, 

ST.  LOUIS.  MO.,  U.  S.  A. 


WESTON  ElBGWieal  Ingtafflent  Co. 

**  —^—      114-120  WUHam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


"Round  Pattern"  Voltmeter. 
Type  P. 


We  desire  to  call  attention  to  a  line  of 
cheap  but  excellent  Swltcli board  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Type  F. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  In  ranges  from  3  to 750  volts. 
Ammeters  in  ranges  from  1  to2,5C0amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

Mention  tho  Westbbn  Electbiciah  when  writing 
for  catalogues. 


(( 


HARDY"  LAIVIPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 
TME   K.  &  y/^.  C^..  P»ITTSIFr|EU.D,  ■VIA.SS., 

Mlaaftdurers  of  Dyoamo  Bruslles,  Arc  Hanger  Boards,  Spark  Arrealers  and  Commatator  Compoaod. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

MeyacnburK  &  Badt.  Chlcaeo.     Pacific  ArcLamp Co.,  23  Stevenson  St., San  Franclaco. 


SOLE 
MAKEKS  IN  THB 
tr.  S.  A, 

THE  Fuel  Economizer  Co., 

MAIN  OFFICE  AND  WORKS:  MAHEAWAN.  N.  Y. 
Branch  Offices:    74  CortlaDdt  St..  New  York;  105:1  Ex- 
cbance  RIdg.,  Boston.  Mass.;  1105  Monadnock  Plk.,  Cliieago,  III.:  54 
K'vSt.  Chambers,  Montreal, Can.;  32  First  St.,  San  Francisco.  Oal. 
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EDDY   ELECTRIC   MFG.  CO.  WARREN   ELECTRIC   MFG.  CO,  JNO,  A.   ROEBLING'S  SONS  CO.  INDIANA  RUB,  AND  INS.  WIRE  CO-  ^ 

THE  ADAMS-BAGNALL  ELECTRIC  CO.  ^ 


& 

Ik 
& 
V; 

^  GENERAL  Agents: 

% 
% 
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% 
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% 
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Western  electrical  Suppip  Co-, 

Electrical  Supplies, 


Ik 

I  OPEN  LETTER. 


^ 


I  tO' and  12  North  9th  Smet,  ^==..^--St.  Louis.  % 


t  NOV.   I,  J898 

fc  GENTLEMEN:— We  are  pleased  to  advise  that  we  have  secured  the  General  5 

k  Selling  Agency  for  the  Warren  Electric  Mfg.  Co.,  Manufacturers  of  the  Warren  % 


^ 


fc  Alternator,  also  of  the  Moloney  Electric  Co.,  Maflufacturers  of  the  Moloney  Trans-  ^ 


^ 


^  formers.  ^ 

I  In  the  "WARREN  ALTERNATOR,"  we  are  able  to  offer  to  the  trade  an 

k  inductor  type  of  machine  that  combines  with  a  medium  price  the  very  salient  features  4 


^ 


5k  of  simplicity,  durability,  high  efficiency  and  close  regulation.    This  machine  has  no  ^ 

^  Revolving  Wires,  Brushes  or  Commutator.   We  can  furnish  this  machine  in  all  sizes.  ^ 


I  In  the  "MOLONEY  TRANSFORMER,"  we  are  able  to  offer  to  the  trade  a  ^ 

^  transformer  equal  if  not  superior  to  any  on  the  market.    We  are  able  to  offer  it  at  a  % 


% 


k  reasonable  price,  and  we  back  it  up  with  strong  guarantees.  '^ 


% 


Vi  We  will  be  pleased  to  furnish  descriptive  pamphlets  and  quote  you  prices  on  ^ 

^  application.  -  ^ 


% 


^  We  can  make  prompt  shipments  of  them  from  St.  Louis.  % 

&  In  connection  with  the  above  we  are  now  prepared  to  make  shipments  of  the  "^ 


^ 


I  ■  "ADAMS-BAGNALL  ALTERNATING  ENCLOSED  ARC  LAMPS,"  which 

^  are  up  to  the  usual  high    standard  of  the  Adams-Bagnall  Arc  Lamps  for  other  ^ 

*  Circuits.  '  "^ 

I  We  have  ready  for  distribution  our  ALTERNATING  CURRENT  BULLE-  I 


"^ 


fc  TIN  containing  cuts  and  full  descriptions  of  the  above  Generators,  Transformers  and  ^ 


% 


fc  Arc  Lamps,  and  we  will  be  pleased  to  mail  same  upon  application.  i,  ^ 


% 


fc  WESTERN  ELECTRICAL  SUPPLY  CO.  2^ 
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WESTERN  ELECTRiCiAN 


TOADE     MAflK  t 


"  (UtiiloviXie  accumulator" 


ELECTRIC  RAILWAY  PLANTS  EQUIPPED 


REQiaTERED   SEPTEMBEfl    ' 


-^A/lT•^. 


Chloride  Accumulators 


The  Hetropolltan  Street  Ry.  Co.  of  New  York,  ist  battery,  being  insi ailed. 

The  netropolltan  Street  Ry.  Co.  of  New  York,  zd  battery,  being  Installed. 

/vietrupoiliun  I'racllon  Co.,  New  York,  being;  Installed. 

Alley  "L."  ChlcaRo,  111. 

Buffalo  Railway  Co.,  New  York. 

Union  Traction  Co. ,  Philadelphia,  Pa. 

Consolidated  Traction  Co.,  Pittsburg,  Pa.  ' 

Consolidated  Traction  Co.,  Pittsburg,  Pa.,  second  order. 

Consolidated  TraUion  Co  ,  Pittsburg,  Pa.,  third  order,  being  Installed. 

United  J  raction  Co.,  Pittsburg.  Pa. 

Central  Railway  Co.,  Baltimore,  Md. 

Brunswick  Traction  Co.,  ist  battery.  New  Brunswick,  N.  J. 


Brunswick  Traction  Co.,  2d  battery.  New  Brunsvtlck,  N-  J. 
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WoonsocKet  i.lecLric  Machine  &  Power  Co.,  Woonsocket,  R. 
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Barre  &  Montnelier  Electric  Rail  a'bv  Co.,  Barre,  Vt. 

Union  Street  Railway  Co.,  Framingham,   /lass. 

Electric  Light  &  Power  Co.,  North  Ablngton,  flass. 

Union  Railway  Co.,  Pawtucket,  R.  I. 

P.lectric  Railway  Light  &  Power  Co.,  Anaconda,  Hontana. 

Merrill  Railway  &  Lighting  Co.,  Merrill.  Wis. 

Huntington.  L.  I.     Railway  Co. 

Pawtuxet  Valley  Street  Railway  Co  ,  being  Installed. 


THE  XSLZSCTRIC  STORAGE  BATTERY  CO. 


Drexel  Building, 

PHILADELPHIA,  PA. 


1  NEW  YOKK.  2n-22  Broad  St.  SAN  FRA^'0IS'^O,  CAL..  if)  Front  St. 

SALES  OFFICES:  -'  BOSTON.  MASS..  CO  State  St.  Catalogues.  BALTTMORF,  MD..  Equitable  Bldg. 

(  CHICAGO,  ir>r..,  Knnm  1424  Maninette  Rldg.  CLEVELAND.,  O.,   Room  914  New  Englaod  Bldg. 

CANADA.  TheCanaiHau  General  Electric  Co.,  Limittd,  Toronto,  Ont. 


Most   iiiteiestiut* 
Toy  tJrifiiie  iiiade. 

Electric 
Beam  Knsine 

Korlichting 

ritvuitsoi- 
liiitlerit-?'- 
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Write  for  Price  List  now  od  the  press. 
This  will  be  the  most  comprehensive 
Fase  \%''ire  Catalogue  ever  issued. 
(Pigeon  hole  size).  It  gives  full  infor- 
mation for  ordering 


Fuse  Wire, 
Fuse  Strip, 
Fuse  Links, 


Also  "Standard"  Tel.  & 
Tel.  Fuses  and  Bases, 

ESTIMATES  AND  DISCOUNTS  GIVEN  PROMPTLY 
ON  RECEIPT  OF  SPECIFICATIONS. 

CMcap  Fuse  Wire  &  Mfg.  Co., 

J54  Lake  St.,  CHICAGO. 

NEW  YORK  office:  853  BROADWAY. 


ANNUNCIATORS  AND  BELLS! 

CATAI.OGIIES  ASTD  PRICES  OX  APPI,ICAT10X. 

PARTRICK,  CARTER  &  WILKINS,  '"^P^Al'SoW^^t^V- 

THE  AKRON  ELECTRICAL  MFG.  CO., 


iBkKF30IM,     C3IHIO, 


MANUFACTURE 

ELECTRIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  ^vith  52° 
rise  in  temperature. 


Engineers 
Should  Investigate 

the  quality,  hence  the  economy  of  all  sup- 
plies purchased  for  their  plants.  This  par- 
ticularly applies  to  packing  for  steam,  hot 
and  cold  water,  gas,  ammonia,  etc. 

BEWARE 

of  the  fellow  that  tells  you  that  A/s  pack- 
ing is  just  as  good  as  Oarlock's,  but  is 
also  much  cheaper.  Garlock's  Packings 
have  been  the  standard  for  nearly  a  quar- 
ter of  a  century,  and  are  so  recognized  by 
engineers  in  all  sections  of  the  globe. 

Every  Box  of  Oarlock  Packing  has  our 
label  with  Red  Trade  Mark.  Send  for 
Samples,  New  Catalogue  and  Prices. 


THE  GARLOCK  PACKING  CO., 


Pittsburgh 
Denver 
St.  Louis 


Main  Offices  and  Factories: 
Palmyra,  N.  Y.,  Rome,  Ga. 


Automatic  Motor  Starters.   Overload  Motor  Starters. 
Automatic  Pump  Starters.   Belted 
.  _   ■  Elevator  Starters.    Automatic  Speed  Regulators. 

THE  CHICAGO  RHEOSTAT  CO.,  1  649-50  Marquette  Building,  Chicago. 
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Drug  and  Chemical  Works, 
Laboratories,  Water  Chemists, 
Vegetable  Boiler  Compound. 

All  Kinds  of  Analysis.       Oils  a  Specialty.       Waters  Free. 

FINEST  AND   LARGEST   LABORATORIES  IN    THE    WORLD. 

29,  30.31,  32  and  33  Rialto  Building,  CHICAGO. 

WIS.  11.  EDGAR,  President. 
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Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mlg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfe.  Oo. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co-.G-  A  H. 
Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 

Commercial  El.  Supplv  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfe.  On 
Fuses.  Enclosed. 

ChlcagoFuse  WireA  Mf.  Co. 

InsuU.  Martin  J. 
Fuse  IFire. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mt.  Co. 

Commercial  El.  Supply  Co. 


Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Gaskets. 

Peerless  Rubber  Mfg.  Oo. 

Robertscn  A  Sons,  J.  L. 
Gas  Lighting,  Electric. 

Bogart,  A.  L.,  Co. 

Central  Electric  Co. 

Partrlck,  Carter  A  Wllkins. 

Western  Electric  Co. 
Gears. 

Besly  ACcChas.  H. 
General  Elec.  Hupplies. 

Beck,  A.,  Electric  Oo. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Manhattan  Bleo.  Sup.  Co. 

Ohio  Electric  Works. 

Partrlck,  Carter  A  Wllkins. 

Peru  Elec' Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Electrical 

Glass-n-are. 

Central  Electric  Oo. 

Commerolal  El.  Supply  Co. 

Western  Elect  Supply  Co. 
GoT^ors.  Water  IVlieel. 

LombardWater  Wheel  Gt.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chaa.  H. 

Dlion  Crucible  Co.,  Jos. 

Holmes  Flbre-Granhite  Co. 
Guards.  Inc.  Ijanip. 

Inglls,  Wm.,Wlre&  Ir.  Wks. 
Insulators   and  Insulat- 
ing Materials. 

Brirey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commerolal  El.  Supply  Oo. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Illinois  ElectrleCo. 

Kartavert  Mfg.  Oo. 

Mass.  Chemical  Co. 

Mica  Iniulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo-LThe. 

PalsteCo.,  H.  T. 

Peru  Elec.  Mfg.  Oo. 

PhllllpH  Insulated  Wire  Co. 

Simplex  Eleetrinal  Co- 
Standard  Underground  0.  Oo. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      Wires      and 

Cables— magnet  W^ires. 

American  Electrical  Works. 

Brlxey.  W.  R. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Eastern  Electric  Cable  Oo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Klect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Eleo.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
Lamps,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Oo. 

Commercial  El.  Supply  Oc. 

Edison  Lamp  Dept. 

Edison,  Thomas  A..  Jr. 

Electric  Appliance  Co. 

General  Electric  Co.. 

lUinols  ElectrleCo, 

InsuU.  MaTtln  J. 

K-  A  W  Comoany. 

Manhattan  Eleo.  Suo.  Co. 

Ohio  Eleotrlo  Works. 

Bawyer-ManElec.  Co. 


Shelby  Electric  Co. 

United  Eleo.  Imp.  Co. 

W^estern  Electric  Co. 

Western  Elect.  Supply  Co. 

Webtinghouse  EL  &  MIg.  Co. 
Leather. 

American  Pegamoid  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Magnet  IV  ire. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chas.  H. 

Stllwell-Bierce  Smith-Valle. 

Westlnghouse,  Church,  Kerr 
A  Co. 
Mica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Co. 

MunseU  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck,  A.,  Electric  Co. 

Bullock  Elec.  Mfg.Co. 

Chicago  Rheo=tat  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Sargent  A  Lundy. 

United  Elec.  imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S-ipply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.  Chas.  H. 

Garlock  Packing  Oo. 

Peerless  Rubber  Mfg.  Oo. 

Robeitson  A  Sons,  J.  L. 
Paints. 

American  Pegamoid  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co, 
Phosphor  Bronze. 

Besly  ft  Co.,  Chaa.  H. 

Phosphor  Bronze  Sm.Oo.Ltd. 

Standard  Brass  Works, 
Platinum. 

Baker  A  Oo. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg  Co. 

Electric  Ry.  Equipment  Co. 

Llndaley  Bros. 

Tnrrey  Cedar  Co. 

Worcester  A  Co..  0.  H. 
Porcelain. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Beflners. 

Swarta  Metal  Refining  Co. 
Keflectors. 

Amer.  Reflector  A  Ltg.  Oo, 
Be-W^inding— Bepairs. 

Beck,  A.,  ElectrleCo. 

Pass  A  Aaron  Co. 

Cblcago  Armature  Oo. 

Chicago  Edison  Co. 

Cleveland  El.  Tradin-  Co. 

Hodge,  Walsh  A  Lorlng. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Oo. 

InsuU,  Martin  J. 

Leonard.  Ward,  Electric  Co. 

Ohio  Elec. Specialty  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Co. 
Second- Hand  Macliln^y. 

Cass  A  Aaron  Co. 

Cleve'and  El-  Trading  Co. 

Hodee.Walih  A  Lorlng. 
Shades. 

Amer  Reflector  A  Ltg.  Co. 
Speaking  Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appllanoe  Co. 

lUinola  Electric  Co. 


Partrlci£,  Carter  A  Wllklna. 

Western  Electric  Co. 

Westtrn  Elect.  Supply  Oo. 
Speed  Indlcatom. 

Besly  A  Co.,  Chaa.  H. 

Keystone  El.  Instrument  Co. 

Queen  ft  Co. 

Robertson  A  Sons.  J.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  \.o.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Orofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  Vlall. 

Slpe  A  Slgler. 
Tapes,  Insulating. 

American  Electrical  Works. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Conimerclal  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Oo 

Okonlte  Co.,  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternEIectric  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

Material  and  Switch- 
boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Pisk,  H.  M..  Mfg.  Co. 

Insuil,  Martin  J. 

Keystone  Tel.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

K usel.  D.  A.  Tel-  A  El. Mfg.Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co- 

Stromherg-Carlson  TI.M.C0. 

Viaduct  Mfg.  Co. 

A'lctorTel.  Mfg.  Co. 

Western  ElectrleCo. 

Western  Elect  Supply  Co. 

Western  Tel.  Cons.  Oo, 

WUhelm  Tel,  Mfg.  Oo. 

Williams  Electric  Co. 
Tools. 

Klein  A  Son,  Mathl&s. 

Transfbrmers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Pt,  Wayne  Eleo.  Corporation 

General  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Oo. 

Tnrbinedt  Water  Wheels. 

Dayton  Globe  Iron  Works  Oo 
Leflel  ft  Co,,  Jas. 
Pelton  Water  Wheel  Co. 
StllweU-BIeree  Smith- valle 

Viijcanized  Fibre. 

Vulcanized  Fibre  Co. 
W^ire,  Bare. 

Besly  ft  Co^Qhas.H. 
Brixey,  W.  R. 
Central  ElectrleCo. 
Commercial  El.  Supply  Co. 
Eleotrlo  Appliance  Co. 
Illinois  Electric  Co. 
Leschen-Macomber-Whyte 

Co. 
Okonlte  Co.,  Th&. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C-  Co 
Washburn  A  Moen  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
XBay  Outfits. 
Central  Electric  Co. 
Commercial  Bl.  Supply  0«, 
Edison  Lamp  pept. 
Qaeen  ft  Oo. 
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XH  AUST  Fans 

FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 


For  Theatres, 

Hospitals, 

Public  Buildings, 

and  All  Places 

where 

Perfect  Ventilation 

is  Desired. 


All  Fans 

Directly  Connected 

to  Motors. 


Equipped 

with 

Fire- Proof 

Speed  Regulator 

of  the 

Most  Improved 

Type. 


Catalogue 

Sent 

Upon  Application. 


DIEHL  MANUFACTURING  CO., 


(  561=563  Broadway,  NEW  YORK. 
SHOW  ROOMS:  ^  128=132  Essex  Street,  BOSTON. 

(192=194  Van  Buren  Street,  CHICAGO. 


Main  Office  and  Factory: 

ELIZABETH  PORT,  N.  J. 


WOVEN  WIRE  BRUSHES.  ^'^^^  ^''"^  P"''^  (^opp^^ 

Alloy,  Brass  or  Bronze. 


I 


/$v)<y-  — = — — 

U  A  Woven  Wire  Brushes. 

Nft>pV — 


_l 


Any  degree  of  flexibility. 
Graphite  Lubrication 
If  required.  Any  style  at 
lowest  prices.  Send  for  de- 
scriptive circulars  and 
prices.    Manufactured  by 


Ohio  Electric  Specialty  Mfg.  CcJroy,  0.,  U.S.  A. 


IDEAL )  Circuit  Breakers. 

--AND-- 

VICTOR 


F.  A.  La  Roche  &  Co. 


652  Hudson  Street 


NEW  YORK. 


THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Boole, 

"WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

WtoeneTcr  yon  are  asked  a  qnestion  on  Wiring,  refer  the 
questioner  to  this  book,  and  he  Trill  find  what  he  desires. 

THE  BOOK  CONTAINS!  The  Law  of  Eesistance,  Electromotire  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  Wirmg  3  Point,  4  Point,  Head  Light  and  Heat  Kegulating  Switches. 

27  TABLES  ON  WIBlWCf  AISD  VAXCABIiE  DATA. 

Ohm's  lafr  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7^  in,    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  ^^"B^r  CHICAGO. 


A  complete  and 
large  assortment 
of  Receptacles — 
Edison,  T=H  and 
Westinghouse 
Base. 

Manufacturers  and  Dealers 

ELECTRICAL   SUPPLIES  AND 
APPARATUS. 


Arc  and  Incandescent  Lightln^r  Dynamos, 
Power  Dynamos  and  flotors. 
Arc  and  Incandescent  Lampj, 
Switches,  Sockets,  Cut  Outs, 
Pan  Motors,  Telegraph,  Testing  and 
Measuring  instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  Required  in 
an  Electrical  Installation. 


WESTERN  ELECTRIC 
COMPANY. 


CHICAQO. 


NEW  YORK. 


LONDON, 
79  Coleman  St. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  BreteulL 


^^JliC^i^^ 
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^ 


THE  GENERAL  PRINCIPLES 


OF 


Telephony 


Are  Now  Well  Established. 


gr 


TELEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB, 

Deals  with  them.  No  matter  what  kind  of 
Telephones  and  Switching  Apparatus  you  use, 
or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00   POSTPAID. 


^ 


ELECTRICIAN  PUBLISHING  CO., 


510  Marquette  Building,  CHICAGO. 


'^mmmmmt:\ 
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FRANK   N.  PHILLIPS,  PrCSIOCNT. 
C.  H.  WAGCNSCIL,  TncASURcn. 


EUGENE  F.   PHILLIPS, 
General  Manager. 


E.  ROWLAND  PHILLIPS,  VlCC-Pnca. 
C.  R.   REMINGTON,  JR.,  ScC. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEIVGE,  H.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  10  Corflaiidt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
MOKTKEAL  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIP8DALE,   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be 
obtained  under  any  conditions.  \ 
Address  .= 

LOMBARD  WATER-WHEEL  GOVERNOR  COIVIPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASSi     


F  BELL 

I'llMllJItattOHH, 

Floor   PoMlies, 
^initcIiCM, 
Window  and 
Door  SpriDKH,  etc. 


HUEBEL  &  MANGER,  ^.ll^^%'\. 


*^ 

LAMP    GUARDS, 

GLOBE        METS, 

^^ 

WIRE        GOODS. 

we^ 

WM.INCLIS 

oS^ 

WIRE   A  IRON    WORKS 

"<g5s' 

DETROIT.   MICH. 

Bound  Volumes 


Western  [lectrician 


C  WE  MAKE  CUTS  % 
U   OF  ALL  KINDS.   | 

I  Readers  of  this  JournaHn  need     % 

of  cuts    will    do  well  to  get  our     ^ 
^    prices  beforeorderingelsewhere.    ^    FPOm     Voi.     1     tO    Vol.    XXI. 


l-'iR  SALE. 


20  years  in  the  business. 


Chicago  Electro,  &  Stereotype  Co.,  f 

149-I5&  Plymouth  Place,  Chicago.  III.         S 


ELECTRICIAN  PUBLISHING  CO.. 

Suite  r,lo  Marfinette  nullil  dk.  CHICAGO. 


11 


//usi/i/iTeo  - aosroM  C/i3i£ ^Atee/if  . 
6AJ.v'o  ST/^AA/p-C/f0j/3y  calf's  -ftfrc/ze/^ 

SPfC//IJ.7/£S-'a£ACO/T  "s£/tie//tG  AliTAL  - 


Cc 


Can  I  Become  an 


Engineer? 


For  our  free  book  entitled  "Can  I  Become  an  Electrical  Engineer?"  address 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPONDENCE  INSTRUCTION, 


(Conducted  under  the  auspices  of  The  Electrical  Engineer.) 


HERMAN  A.  STRAUSS,  E.  E.,  General  Manager. 


180  Liiberty  Street,  NEW  YORK,  U.  S.  A. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY    — 

OHIO 


Frederick  Sargent. 


A.  1).  LuDdy. 


SARGENT  lb  LUNDY, 


EIMOINEI 

13  and   16  Monadnock  Block,  CHICAGO,  ILL. 


SWITCH- 

■    NO  MORTISING.  ATTACHED    t- 
TO  OUTSIDE   OF  BOX.  ^ 

REbAV5 

LOW    PRICED.    RELIABLE. 

ANY     RESISTANCE. 

EDWARDS  8c  CO. '%i;uRrH  AVE. . 

R.EDWABDS-  »l-UNOeN-         NEW  YORK    CITY. 


EVERYTHIN6  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL  BOND. 


WASHBURN  ^  MOEIM  MFC.  CO., 

MUNCH  OFFIOIS  AND  WAREHOUSES:    Na«   York,  CKIea«a,  Sail  FiaiMtaoo    Houtlm,    Phll.iteliMiti. 

Pllt.burg,  Bolton. 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lighting 
Spark  Colls.    THE  WRLEY  DUPLEX  MAGNET  COr, 

138  Seventh  St.,  Jersey  City,  N.  J. 


ESTABLISHED    185T. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

Bristol,  Conn. 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co,,  New  York. 
Electric  Appliance  Co,,  Chicago, 
Pettingell  Andrews  Co,,  Boston, 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Loois  Electrical  Supply  Co.,  St,  Louis. 
The  Bradford  Belting  Co,,  Cincinnati. 


Phillips  Insulated  Wire  Go., 

Office  and  Factory:    PAWTUCKET.  R.  I 
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WANTED. 

Position  as  supermteniient  or  engineer  of 
small  lighting  or  power  plant. byan  experienced 
man.  Skill,  energy  and  faithful  service  offered 
as  inducements  for  a  good  position.  Address 
"C.  E.,"  care  Western  Electrician.  510  Mar- 
quette Building. 

WANTED. 

Position  as  filament  maker  or  superintendent 
of  Incandescent  lamp  factory.  The  cellulose  fila- 
ments made  by  me  hare  been  several  years  and 
are  at  present  well  known  In  the  trade.  Address 
'•CARBON."  101  Greenwood  St..  Springfield. 
Mass. 


WANTED. 

A  well-known  manufacturer  of  lubricating  oils 
desires  to  correspond  with  reliable  traveline 
salesmen  who  are  in  position  to  carry  an  addi- 
tional line;  exclusive  territory  given  to  energetic 
men;  references  required.  Address  LOCK 
BOX  75,  Station  D,  Cltveland,  Ohio. 


ARMATURES  TO   REWIND. 

WLnaers  direct  from  T.-H.  and  "Westinghouse 
ihops.  Work  guaranteed.  Ten  years'  experience. 
ILlgnt  plants  mstalled  complete.  Send  for  prices. 

HODCE,  WALSH  &  LORING, 

701  Delaware  St.,  Kansas  City,  mo. 


FOR  SALE. 

Electri3  light  plant  in  northwestern  city  of 
2,500  peojjle.  New  plant  on  paying  basis.  Am- 
ple capacity  for  future  business.  Good  franchise 
and  citj' contract,  aildnlght  service.  Good  in- 
vestment and  closest  investigation  invited.  Ad- 
dress "'LIGHT,"  care  Western  Electrician,  510 
Marquette  Buildins,  Chicaso. 


CONDUIT 

For  sale  at  sacrifice  prices.  50,ooo  feet 
standard  steel  armored  conduit  with  elbows  and 
couplings;  inside  diameter  13-32.  with  regular  in- 
sulating lining  and  threads.  Samples  furnished. 
Address  <4EXERAL  INCANDESCENT  AKC 
LIGHT  CO..  572  First  Avenue.  New  York. 


LEA  ENCLOSED 
ARC  LAMPS. 


,  LaijsSfl  ^"" 

i'«f 'no 


They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg.  Co, 


Elwood,  Indiana. 


MODEL   ELECTRIC  RAILWAYS 

with  track  and  battery,  $3.50  to  57.00. 

Hand  Power  Dynamos, 
"Water  Power  Dynamos. 

Fan  Motors,  etc. 

Write  for  Catalogue  "B." 

The  Carlisle  &  Finch  Co, 

832  W.  6th  St.,  Cincinnati,  0. 


and 
others 


Manufacturers 

needing  Clean,  Solid  Copper  Castings,  Oa';  per 
cent  pure.  Cast  Tempered  Copper,  Phosphor 
Manganese,  AlumiDum  and  all  of  the  other 
Bronzes,  Brass  (all  grades),  Aluminum.  Gun, 
Bell  Metal,  etc.,  Dynamo,  M-  tor.  Engine  and 
Machine  Bearings  and  other  things. 

Want  to  liear  from  you.  Want  to  furnish  you 
castings,  completed  parts  ready  to  assemble,  or 
completed  article  Itself.  Nothing  in  above  men- 
tioned metals  we  can't  make.  We're  fully 
equipped.  Now's  a  good  time  tomakecontract. 
St  nd  patiern.  sample  or  drawing.    Write 

Standard  Brass  Works, 

KALAMAZOO,  MICH. 


ArmaturesRewound, 

A.  Beck  Electric  Co.. 

303  Market  St., 

ST.  L.OUIS,  MO. 


HELP 
YOURSELF 


%  to  a  better  position, 

a    better    salary,    by 

securing  a  technical 

education.       Our    method   leads   to 

sure  success.     Complete   courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Dravring;  Sun^eying;  Plumbing; 
Architecture;  JMetal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you 
wish  to  study.  Established  1891. 
45.000  Btudents  and  graduates. 
TIu  lutemaUoDal  Correspondence  Scbools, 
Box  1002  Scranton.Pa. 


$2.00 
Month 


SMITH-VfllLE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 


Pumping  Machinery  for  Every  Possible  Duty 
Catalogue  Free. 

Manufactured  bv 


New 


THE  STILWELL-BIERCE  &  SMITH-YMLE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    KIsdon  Iron  Works,  San  Francisco,  Cal.;  C.  li.  Boothe  &  Co.,  Los  Angeles,  Cal. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfuU)'   in   the   study     of 
electricit}'.     Subscribe  now. 
S3  00    per  3'ear,  in  advance. 

Electrician  Publishing  Co., 

^uite  510  Marquette  BIdg,.      .      CHICAGO 


MAEO  B^  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjastment. 

PROCTOR-RAYMOND 

MFC.  CO., 
Buffalo,    -    M.-V. 


Ill  H  M  T  r  il  ^^^^  prices  paid  for 

WIIIN   I   1*11       scrap  copper  wire,  and 
■  ■  niV   I   Ll#l  commutator  segments. 
Red  brass  wanted.      [yQIUS  A.   HINE    &    CO. 

^  Nq.  16  N.  Canal  Street,  Chicago,  IIL^ 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wra.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins, 


SIXTH  EDITION. 


53  PACES. 


PRICE,  25  CENTS. 


Electrician  Publishing  Co., 


The  large  number  of  telephone  exchange  managers  and.  employes  will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies,  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

5 10  Marquette  Building, 
CHICAGO- 

BARGAINS  IN  DYNAMOS,  ENGINES. 

Write  for  Price  List  No.  22. 

Direct  Current  Dynamos,  Alternating  Current  Dynamos,  Arc  Dynamos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes.  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
historj',  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

139  Adams  St., 

CHICACO. 


CHICAGO  EDISON  COMPANY, 


Cleveland  Electric  tradino^ 


BU 

OR 


SECOND  HAND 

e:lectrical 

MACHINERT. 


TALK  ABOUT  PRICES! 

A  Brush  No.  S  Arc  Dynamo.  65  lights.  2.000  c.  p..  in  exlra  fine  condition,  ring-  _  _ 

oiling,  nearly  a  nen-  machine ^25  00 

A  T.-H-  M.  D.  t  Arc  Dynamo.  50  lights.  2.000  c.  p.,  in  good  condition,  thoroughly 

overhauled  and  warranted ^  '^ 

An -^American-Wood"  Arc  Dynamo.  50  lights.  2,000  c.  p..  thoroughly  overhauled. 

in  unusuallv  flne  condition ™?  SS 

An  extra  King  Armature  for  T.-H-.  M.  D.  2.  entirely  rewound "^  00 

A  Xo.  *;  Brush  Arc  Dynamo.  ^0  lights.  1.200  c.  p..  overhauled,  flne  condition,  ring- 

oiler — ....  — ....  iw  ou 

A  45  K.  W.  Edison.  125  volts,  late  type,  almost  a  new  machine,  self-oillog 510  00 

And  a  lot  more. 

IF  XOU  I>OX'T  SEE  WH ATTOU  W^AXT,  ASK  FOB  IT. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  deBcripUon  to 
dispose  of,  it  -will  pay  you  to  commuDicate  with  us,  as  we  are 
*L*.  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  "We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

20  N.  Deaplalnea  Street,  CHICACO,  I1.I.. 


BARGAINS  IN 

SECOND-HAND  MOTORS^  DYNAMOS. 

REPAIRING  AND  REWINDING. 

Send  for  liatest  Price  I<ist. 

CASS  &  AARON  CO.,  141  South  Clinton  Street,  Chicago,  III. 


November  12,  1898 


WESTERN  ELECTRICIAN 


Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficiency 
at  Full  and  Partial  Gate- 

The  attention  of  ELECTRIC  COMPANIES  Is  called  to  this  CBLEBRATEH  -fVATEIL 
WHEV^li  as  particularly  adapted  to  their  use.  on  account  of  its  remartcablr  Nteady  moiion, 
blgb  speed  and  great  emclcncy  aud  larcre  capacity  (or  its  diameter,  being  double 
the  poAver  of  most  wheels  ot  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies uitli  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  equal,  prod;*cing  ths 
Highest  uer  ctut  of  usetul  effect  gaarauleed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on   hon/'jnta    sr.al'.  ifc  * 
develop  36  H.  P.  under  38  feet  head.    Arranged  with  r2-inch  Worrell  Friction  Coupling  at  <jtii:  sqc  *© 
disconnect  pulley. 

We  are  now  prepaied  to  furnish  Victor  Turbines,  cither  single  or  In  pairs,  do  roizoQ.?]  gf:;!':! 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STiLWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHiO , 


CEDAR  POLES 

We  have  13.000.  20  to  50  foot  poles  Id  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 


Cbattanooga,  Tenn. 


^  Yellow  Pine  Cross 

^^^  Arm'.  Locust  Pins 
Oak  Pins,  Electrical  Mouldings.  Oak  Brackets. 

X.ar;;e  stock  Noll  liiiild.  Deliverefl  iirit-e^'i  noted, 
F.  O.U.  cars,  youri-ity,  inany  qv.antitv-   ^S^ Write  tib. 


PERHAPS  VOU  HAVE   HEARD 

Of  a  railway  system  ninniDE  between  Chicafro, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashlaml  aud 
Duluth,  known  as  theAVisconsln  Central  Lines. 
Before  making  a  journey  to  a' y  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEKD  FOR  CIECULAR  AND  PKICEa. 

THE  LECLANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE.  MICH., 

WHOUESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Slock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINCS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 

Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out.  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


n-tecS 


lepHony^. 


A  review  of  patents  pertaining  to  Telephones  aud  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COXTESiTS  :  Introductorv.— Percentapeof  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Intluction  Coil.— Drawbaugli  Cases.— Hunnings  Transniitler.- Subscribers'Calls. 
— Switeliboards.- T.aw  System.— Mann  Sj>teni.— Irtultiple  Board.— Express  System.— Kaverot-Hess 
System.— Comparative  .\dvantages.  Multiple  and  I>lvliled  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switcliboards.-Ccncltisions.- Judex. 

II.,r^USTI«A.TIOIWS  = 
Patent  of  A.  G.  Bell.  No.  174,405.  Patent  ai  Entile  Bevllnef,  No.  233,969.  Patent  of 
Emile  Berliner,  Xo.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of 
O.  A.  Cheever.  Xo.  208.463.  Patent  of  H.  H.  Eldtecl,  Xo.  303.714.  Patent  of  Thos.  A. 
Watson.  No.  256,258.  Patent  of  L.  B.  Firman,  Xo.  283,334.  Patent  of  M.  G.  Kellogg. 
No.  247.199.  Patent  of  C.  E.  Scribner.  No.  330,058.  Patent  of  C.  E.  Scribner,  No.  300.144. 
Trunklng  Principle.  Patent  of  Sbaw  &  Childs,  No.  319,856.  Mann  System.  Patent  of 
L.  B.  Firman.  No.  252.576.  AVcstern  L'nion  Pin  Switch.  Expres.s  System.  Patent  of 
Sabin  i:  Hampton.  Xo.  513.534.  Snbscriber's  .\tiliitnatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  258.886.    Apo.sttilutl  System. 

Handsomely  Bound  in  Cloth.  5ent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Pnblishing  Co.,  510  Marquette   Bldg.,   Chicago. 


MAST  ARM^    ' 

^^^  Automatic 

CUT-OUT^^RONo^l 
^^-^/TooD  Poles     I 


EASY     OF  '  OPERATION  J,j 

S     sAMe  TMe  r//Af/  iv/mAA/y  orWR 

MANUFACTURER    ,.        Cl  NC  IN  N  ATI,  0. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  in 
relation  to  resources,  adapt-ibility  and  advantages 
for  manuf  acturiuc,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
raw  material. markets  and  surroundmgs  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territorj'  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  G,i50  miles  of  rallwav.  exclusive  of 
second  track,  connecting  track  or  sidings.  I  he  eight 
States  traversed  i>y  the  Company,  Illinois  Wiscon- 
sin, Northern  Miehigan.Iowa,  Slissouri.  Minnesota, 
South  Dakota  and  JSorth  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  tlie  primefacfor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Cliicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reU- 
ahle.    Address. 

LUIS  JACKSON, 


Industrial  Commissioner,  C,  M.  &  St.  P. 


450  Old  Colony  Building  CnrcAGO, 


RV. 

O,  ILI,. 


PEOPLES'  ELECTRIC  MFG.  CO., 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS, 

Aii«l  Maimfactnrers  of 

Open  and  Enclosed  Arc  Lamps 

FOR  SERIES,  ALTERNATING  AND  DIRECT  CURRENT. 
Dynamos  and    IN/lo-fcors.        SM^i-tchb^ards.  Pan^lb^ards. 


Factory:  Ocean  Ave.  and  South  St.,  BROOKLYN  HILLS,  L.  I. 
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ANOTHER  COMPLIMENT  TO  OUR  MAGNETO  BELLS. 

One  of  our  Cleveland  competitors  has  brought  suit  against  the  Eureka  Electric  Co.  of  Chicago  for  selling  our  magneto  bell.  We  are 
defending  this  suit  at  our  own  expense. 

I^OTICEi  We  liereby  guarantee  to  defend  at  our  expense  any  and  all  patent  suits  that  are  brought  against  our  customers  or 
anybody  else  for  the  use  of  our  apparatus. 

Their  magnetos  are  made  under  an  old  Williams'  patent.  Our  magneto  bell  is  manufactured  under  new  Williams'  patents.  Which  do 
you  prefer,  the  out  of  date  or  the  up  to  date? 

MORAL.  I^°  no'  be  bluffed  into  using  old  and  out  of  date  apparatus.  Buy  the  best  which  the  market  affords,  which  on  magneto 
bells  and  receivers  is  of  our  make.     We  will  defend  you. 

THE  WILLIAMS  ELECTRIC  CO.,    Manufacturers  of  Modern  Magneto  Bells  and  Receivers,    80-82  Seneca  St.,    CLEVELAND,    0. 

The  ORATOR 

Improved  Hunnings 

solid  back  dust  transmitters 
iu  Wall,  Desk  auU  (.  abintt 
styles.  Tbey  are  Conven- 
ient, Durable  and  tbe  best 
of  talkers. 

A  trial  will  convince  anyone 
of  llieir  supsriorlty  on  either 
sbort  or  long  dislance  work. 

A  nvone  can  make  an  ins!  ru- 
ment"  that  ivill  work  Tell  at 
tirst,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  will. 

MAXVFACTVRED  EV 

The  RAWSON  ELECTRIC  CO, 

ELVRIA.  O  ,  U.  S.  A. 


5,000  drops  at  25c.  and 
upwards.  Boards  of  all 
makes  that  we  have 
taken  in  exchange  for  our 
standard  Bell  type  board, 
for  sale  cheap.  For 
standard  goods  take  our 
regular  Bell  type  appa- 
ratus. 


Backboards, 

Brackets, 

Wire, 
Transmitters, 


STERLING 
ELECTRIC 
COMPANY, 

71-73  W.  Adams  St., 
CHICAGO,  ILL. 

JUST  PUBLISHED. 


DYNAMOS, 

A  practical  explanation  of  the  Desigiung', 
Construction,  Operation.  Main- 
tenance and  the 

CARE  AND  MANAGEMENT 

...OF... 

DVINAiVIOS, 

BY    F.    S.    HUNTING, 

Chief   Eng'ineer    Fort    Wayne    Electric-  Cor- 
poration. 


20  Pages,  Size  7  by  10  inches.  26  Illustrations, 
Pamphlet  Form. 

PRICE,     25     CENXS. 


ELECTRICIAN  PUBLISHING  COMPANY, 
B^nite  510  Marquette  Bldg^.,      Clticago. 


High-GradeTELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FARE  TEIEPME  /  COiTRDCTIflN  SlIPPL!  CO., 

357   Dearborn  St.,  CHICAGO. 


THE     ALLEN-HUSSY     CO..  '"a"''  |;,^cac"o.°''"'  ®* ' 

MANUFACTURERS  OF   jNTERiOB    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


Western  Telephone  Construction  Co., 

230-354  S.  Clinton  St..  Chicago,  IU., 


-Largest  Manufacturers  of- 


Telephon8s#Switchboards  Exclusively 


In  the  United  States. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 
carbon  granules  in   the  pocket   between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not      "pack"    under 


■p~  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  t  p  experts  as   containing   features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


KLEIN'S  CLIMBERS 

Connectors's,  T,ineinenV 
and  Construction  Tools 

Catalogue  Free...  ^"Send  for  one 
MATHIAS  KLEIN  &  SON.     < 

87-89  W.  Van  Buren  St..  .  Chreago,  Ills, 


vr^TNISeHASBEEH  MAKING 

fTELEPHONES 

'^  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  AKD  FULLY  CUARJNTEED. 
.■   CIRCULARS    FURNISHED.  ■ 

VIADUCT  ElECTRlCC«: 

BALTIMORE.MD,  U.S.A. 


THE  TELEPHONE  HAND-BOOK 

BY 
HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Bulldlne.  ChicaEO- 


ESTABLISHED    1 


NOTICE  ! 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St.. 
ST.  I.OUIS,  MO, 


The  oldest  aud 
most  rehable 
manufacturer  of 
telephones  and 
suitcliboards  in 
the  "West.  Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor. 


KEYSTONE  TELEPHONE  CO.,  Teiepho^eslindSupplles. 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 
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Divided  Circuit 

Toll  Line  System. 

FAR  BETTER  THAN  BRIDGING  OR  SERIES. 


Absolutely  free  from  all  patent 
claims  of  others,  including  the 
broad  claims  of  the  CARTY 
PATENT  for  bridging  telephone 
systems,  recently  upheld  in 
Pennsylvania  as  valid. 


Don't  buy  a  law-suit— 

buy  S.-C.  Apparatus. 

All  Our  Goods  are  Fully  Patented. 

Non-Infringing. 

Guaranteed  Indefinitely. 


n 


CORRESPONDENCE  SOLICITED. 


Stroilierg-Carlsoi  Telepiioiie  Ifi.  Co., 

72-82  W.  JACKSON  BLVD.,  CHICAGO,  U.  S.  A. 


IVIA.RK 


STANDS  FOR  THE 


IVI: 


Best  Transmitter 

FOU  ALL  PURPOSES 

EVER  PRODUCED. 


Among  other  of  the 
BEST    THIKO»«    manufactured  or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are   the 
■Mew  ^-tEind^rcl   ^ry   Bei't'fc^ri^s. 

^Vrress-fcer    and    ^u-t-^u-t    Swi-fccH. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 

MADISON,    WIS. 


H.  M.  Fisk  Mfg.  Co., 

\A/Hea1:on,  III. 

Mauujactiirers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

E.xohanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


We  Are  Headquarters 

FOR    THE     BEST 

TELEPHONES, 
SWITCHBOARDS, 
RECEIVERS, 
TRANSMITTERS 
AND  PARTS, 

at  the  lo\vc»>t  prlcew.    Write  iih  for  the  Telephone 

Pay  {Station  Sienx  that  we  are  giving 

away  freegratiH. 

Eureka  Electric  Company, 

157-159   S.  CANAL   STREET,  CHICAGO. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable  i 
qualities  is  unequaled. 

The  Largest  flanu* 
facturers  of  Tele- 
phones and  Switch" 
boards  in  the  United 
States. 

Fire  hundred  exchanges 
a^'ereeatinp  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  sliowlng  new  types  and  prices. 

U/C  PIIKDAUTCC  Workmanship,  material  and  efficiency 
IT  C   UUAnAn  I  lC  of  our  apparatus  to  be  of  the  highest 

^rade,  and  agree  to  defend,  at  our  own  exoense,  any  action,  at 
law  wlilchmay  bebrouRlit  auainst  otTR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co.. 

171-173  S.  RANAL  ST.,  CHICAGO. 


The  Victor  Apparatus  Is  Fully  Protected  by  Patents. 


Our 

Style 

"C"  'Phone 


is  particularly  adapt- 
ed fpr-excbange  work. 
It  is  ef|iiipiied  witb 
'"powerful  generator, 
llie  \'ictor  Double 
I'ole  Receiver  ar  d 
solid  back  transmitter 
and  is  unquestionably 
the  finest,  mo.st  effi- 
cient and  duDille  in- 
slnimenion  the  mar- 
ket to-day.  \^■e  gtmr- 
antee    our  a|>jaralns. 


Our 

Style 

"K"  'Phone 


i.s  especially  adapted 
for  long-distance  and 
toll  line  work.  Jt  is 
pro\  ided  witb  power- 
ful generator  a  n  d 
ringer.  loni;-disiaiice 
arm  transmitter  and 
double-pole  receiver. 
an  instrument  o  f 
merit  and  fully  equal 
to  any  service  for 
which  it  may  be  de- 
sired. We  gua  antee 
our  a)iparatiis.  W'g 
make  'phones  of  every 
descriiuion. 


OtjrSlyk     'C"    'Phone. 


The 
Victor 
Express 
Switch= 
board 


has  no  wires  running 
into  the  back  of  jacks: 
all  others  have  from  three 
to  six.  This  board  is  the 
most  satisfactory  ever 
ottered  to  the  telephone 
public.  It  is  durable  and 
simple,  containing  no 
useless  trappings  or  su- 
perficial parts.  It  is  dur- 
able and  simple  in  con- 


cur Style  "K"  'Phone. 


struction.  easy  and  rapid 
to  operate  and  inexpen- 
sive    to      maintain.     All 

1  arts  aie  interchangeab'e 
and  accessible  without 
interfering  with  other 
parts  or  interruption  of 
operation.  This  board  is 
built  in  sections  of  five 
drops  and  jacks,  mounted 
on  bard  rubber,  invisibly 
wired  and  so  constructed 
that  when  assembled  it 
has  the  appearance  and 
in  fact  is  one  solid  front 
Each  subscriber  has  an 
individual  ringing  key. 
and  the  gravity  drop  used 
i^  a  special  feature  owing 
to  its  positive  action  and 
easy  restoration. 


We  make  a  full  line  of 
Telephone  Apparatus. 

Write  for  any  informa- 
tion. 


Front  View  Showing  s  Sections 
Drops  and  Jacks. 


Back  View  Showing;  s  Sections 
Drops  and  Jacks. 


Victor  Telephone  Manufacturing  Co., 

166  to  174  S.  CtlNTOlV  ST.,  CHICAGO. 
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tfH^  Dayton  Globe  Iron  Works  Co.  Dayton,  o. 


Shafting. 

Gearing, 
Pulleys. 

PlLLOWBlOCKSi 

Governors, 
Etc. 


iPELTON  water  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods . 

An  experience  of  more  than  fifteen  yeats.  involving  both  the  theory  and  practlcfi  of  hydraulic 
eng:ineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  th^"  most  relialileand  efficient  power  for  such  service,  and  are  running 
tlie  majority  of  stations  of  this  character  in  the  United  States,  as  well  as  most  foreign  countries. 

Uigliest  efficiency  and  absolute  r»-gulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 


143  Liberty  St.,  New  York  City,  U.  S.  A. 


121   Main  St..  San  Francisco,  Cai.,  U.  S.  A. 


DIXON  S  BELT  DRESSING 

AND   LEATHER   PRESERVATIVE. 

Is  guaranieed  cc  present  c.l:pp:Dg  and  to  preserve  ihe  ieatner. 
It  will  pay  you  to  send  lor  circuiars  and  testimonials. 

JOS.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


CORRUGATED  ARCHES 


for  streDg"th.  Hg-htness.  durabili- 
ty and  fire-proof  qualities  are 
unexcelled,  A  printed  schedule 
of  tests  made  of^different  gauges 
and  lengths  of  sheets  used,  of 
especial  value,  to  architects  and 
enquirers  free.     Write. 

CORRUGATED  LATH. 
SHUTTERS  AND  DOORS. 


THE  CINCINNATI  CORRUGATING  CO. 


Box    533,      PIQl'A,  OHIO. 


REG.TRADE  MARKS    jHE  PHOSPHOR  Bronze  Smelting  Co.  Limited, 

2200  Washington  ave.,philadelphia. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE^^ 

1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,etc. 


.jM,:i:'iAc^M'u 


^^  DELTA   METAL 

CASTINGS,  STAMPINGS  bnd  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  the  U.S. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especiallv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  Qs  to  guarantee  : 
The  Largest  Poiffr  ever  obtained  from  a  wheel  of  the  same-  diameter.    The  highest  speed 
ever  obtained  for  the  same  poicer.      The  highdt  mean  efficiency  ever  realized  xchen 
running  /rom  half  to  full  gate.     We  guarantee  also :"  A  runner  of  the  greatest  pos- 
sible strength.     A  gate  vnrgualfd  in  quichtess  and  eaae  of  opening  aJid  closing. 
Tests  show  oier'Sl  pa-  edit,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    BIdg.,  Qiicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
f.lectrical  newspaper,  and  if  you 
are  not  a  subscriber  }'0u  will  find  it 
to  j'our  advantage  to  become  one 
at  once. 

$3.00  per  year; 
$1.50  for  six.  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marauetti!  BIdg.,  CHICAGO. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo.  150  pp.    Price  5L00. 

This  hanabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard -American  practice.  It  is  extremely  useful  to 
telepiione  inspectors  and  oppnitors. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
(JInih  bound:  fullv  illustrated.    Price  §1-50. 

THE  ELECTRIC  TELEPHONE.  Bv  E.  J.  Houston, 
Ph.  D..  and  A.  E.  Kennellv,  Sc.  D.;  12mo,  cloth.  422  pp., 
142  illustrations.     Price  ?1.00. 

This  bonk  describes  the  construction  of  the  various 
firms  of  transmitting  and  receiving  devices,  the  signaling 
meolmuisnis.  and  ihe  switchboard  apparatus  at  the  central 
stntiiiD.  It  is  written  by  two  well-known  electricians, 
and  li.is  the  merit  of  being  the  latest  work  on  the  subject. 

THE  I'RACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Ponle,  A.  1.  E.  E.  Second  edition,  revised  and 
enlarged.     360   pp.     2S8   illustrations.     Price    SI. 50. 

In  "this  work  the  writer  has  endeavored  to  produce  a 
manual  nf  ninrlwate  size  and  cost,  but  thoroughly  prac- 
tical, and  aetalllDg,  as  far  as  space  will  allow,   the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sixth    edition.    16mo.    50   pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
Bv  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  ?1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  F.  R.  S..  and  A.  J.  Stubbs.  508 
pajres.    333  illustrations.    Price  54.50. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  is  written 
is  to  furnish  information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES.     THEIR    CONSTRUCTION     AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Dp  and  Main- 
tenance of  Telephone  and  AuiUiary  Apparatus.  By  F.  C. 
Allsop.    191  pp.,  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OP 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
?4.50, 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
SO  pnses.     23  illustrations.     Price  SLljO. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention.  Construction,  Application,  Modification  and 
History.  Bv  Prescoit.  N'ew  edition,  revised  and  enlarged. 
795  pages.    '516  illustrations.    Price  54.00. 

PHILIPP  REIS,  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  1S2  pages.  3 
pintes   and   4S  engravings.     Price  53.00. 

ELECTRICAL  TRANSMISSION  OF  TNTELLIGENCR 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hous- 
ton.   330  pages.    88  illustrations.    Price  |L00. 


"X-S-'-  The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING    CO.,  510  MARQUETTE   BLDC.    CHICAGO. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


ARMIN6T0N  &  SIMS  COMPANY. 


>ROVIDEIMOI 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


A  VALUABLE  NEW  WORK. 


ELECTRICIANS'    HANDY=BOOK 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A.  M..  Teacher  of  Electricity,  Brown  University, 

Providence,  R.  I. 

Compiled  by  £.  T.  BUBIER,  Sd. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  Sylvanus  P.  Thompson,  Kapp,  Allsop,  Munroe  and  Jamieson, 

Watson,  Bottone,  Bonney,  Watt,    Pooie,  Trevert,  Haskins, 

riorrow  and  Reid,  and  others. 

This  book  gives  a  large  number  of  receipts  for  making  Battery  Fluids,  Battery  Pastes,  Insulating 
Materials  and  Varnishes,  Eleetro-Ptating  (Solutions,  etc.  Tells  how  to  make  Electric  Batteries, 
Bells,  Telephone,  Motors,  Dynamos,  Induction  Coils.  Influence  and  Static  Macliines,  etc.  (lives 
formulse  for  winding  Dynamos,  Motors,  Armatures,  Field  Magnets,  Transformers.  Contains  many 
Rules,  Tables,  Data,  etc.  In  fact  it  is  almost  a  complete  cyclopiiedia  of  Electricity.  It  is  neatl> 
bound  and  of  a  convenient  size  to  be  carried  in  tlie  pocket  for  handy  reference. 

PART 


1.  History. 

2.  Theory. 

3.  Measurements.    (Electric  and  Magnetic.) 

4.  Electric  Batteries. 

5.  Electro-Chemistry  and  Metallurgy. 

6.  The  Telegraph  and  Telephone. 

7.  Dynamos  and  Motors. 

8.  Management  of  Dynamos  and  Motors. 


15. 


Electric  Litihting. 

Transformers. 

Wiring  for  Electric  Power. 

Wiring  for  Bell  Fitting  and  Gas  Lighting 

Electric  Railways. 

Miscellaneous. 

ITseful  Tables. 

Logarithms. 


Contains  over  four  hundred  and  fifty  pages  and  many  illustrations. 

PRICE,    CLOTH,    ONLY   $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,      510  larptte  Bli„     CHICAGO 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  ;ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper  cover, 
11.00,     Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  sio  Marquette  BIdg..  Chicago 


!§)TANP^RD 
D1C||||' 


SloA^lE. 


5L0AN£ 


I  ELECTllfelAN 


624  pages,  $3.00. 


150  pages,  $1.00. 


150  pages,  $1.00. 


158  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

BV  T.  O'CONNOR  SL-OHNS. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHINC  COMPANY. 


Suite  510  Marciuette  Building,  CJiicago. 
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WestinghoUSe  Machine  Co.,  Manufacturer.. 
WestinghOUSe,  Church,  Kerr  &  Co.,  Engineers 

The  World's  Record 

made  JO  years  ago  by  a 

Westinghouse  Engine  for  Economic  Duty 

is  Still  Without  a  Parallel. 


WORKS  AT  PITTSBURG  AND  CHICAGO. 

OFFICES:       New  York,  26  Cortlandt  St.    Pittsburg.  Westinghouse  Building.    Boston,  53  State  St.    Chicago,  171  La  Salle  St 
Detroit,  Union  Trust  Bldg.    Philadelphia,  M.  H.  Muckle,  Jr.,&  Co.,  Drexel  Bldg. 


o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-doQlpOund    Eng^ine. 
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Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


of  the 

Standard 

Direct- 
Connected 


100  K  V\"  •'En2:ine-T.vpe''" 
Generator  Armature. 


by  aU 

requiring 

the 


100  K  W  '-Engine-Type" 
GenerfitoT — Front  View. 


100  K  W  'Ensiae-Type' 
Generator— Rear  View. 


Westinghouse 


Electric 


/    I-  \ 

/     deal  in     \ 
/   Simplicity.   \ 

/    of  Construction  \ 

/  and  Operation.  ° 

0-0-0-0-0-0-0-0 -o-o-o-o-o-O'O- 0-0- 


Electric 


Tesla  Polyphase  Induction  Motors 


Type  "C" 


Type  "C"  Motor,  Complete. 


Are  the  only 
Motors 

Supplying 

Niagara  Power 

in  Buffalo. 


Revolving  secondary. 


"Their  work  is 
giving  perfect  satis- 
faction." 

Vicfcer's  Article, 

Electrical  World, 
Feb.  12,  '98. 


Stationary  Primary, 


NewTork,  Atlanta.  Austin,  Boston.Buffalo,  Chicago.  Cincinnati,  Philadelphia.  St.  Louis,  San  Francisco. 

Syracuse.  Tacoma.    Denver.  Mountain  Electric  Co.    Canada.  Aheam  &  Soper,  Ottawa.    Mexico. 

G.  &  O.  BranUf  &Co.,  Cityot  Mexico.    Westlnghouse  Electric  Co.,  Ltd.,  M  Victoria  St.. London. 


-0-0-0-0-0-00-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0- 
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For  Three  Phase 
Alternating  Current 
Circuits. 


No  other 

Induction   Motor 

so  widely  used. 


For  Two  Phase 

Alternating  Current 

Circuits. 


.«* 


Ol_IC' 


•n 


Easy  to 
Handle. 


No  Trouble, 
Little  Attention. 


GENERAL  ELECTRIC  COflPANY, 


PRINCIPAL  OFFICES,  SCHENECTADY,   N.  Y. 


Bolton,  Mass. 
New  York.  N.  Y. 
Syracuse,  N.  Y. 


Buffalo,  N.Y. 
Philadelphia,  Pa. 
Baltimore,  Md. 


Pittsburg,  Pa. 
Atlanta,  Ga. 
New  Orleans,  La. 


Cincinnati,  Ohio. 
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THE  "ZECO" 

Enclosed  Arc  Lamp 


.FOR. 


Direct  and  Alternating  Current. 

cA  simplicity  of  design  and  construction  that  insures 
perfection  of  operation,     Neiv  designs  and  ne<w  finishes. 


SEND  FOR  CIRCULARS  AND  PRICES. 


Central  Electric  Company, 


DIRECT 
CURRENT. 


GEO.  A.  McKINLOCK,  President. 

CHARLES  E.  BROWN,  Secretary, 

S.  R.  FRAZIER,   Treasurer.  -4»tojas«S^ 

Distributing  Agents  for  Wagner  Transformers 


264=266=268=270  Fifth  Avenue, 


\^^^I  . . , .  CHICAGO, 


ALTERNATING 
CURRENT. 


ANNUNCIATORS  AND  BELLS! 

CATAl/OeUES  AJTD  PBICE8  ON  APPIilCATIOSf. 

PARTRICK,  CARTER  &  WILKINS, 


125  South  Second  St., 
PHILADELPHIA. 


■>iE\A/^     F»RO^I 


L-OCKIE     &     VI 

i  1673  MICHIGAN  AVENUE, 


CHICAGO. 


AutomatiG  Motor  Sfarters.   Overload  Motor  Starters. 
Automatic  f  ump  Starters.   Belted 
■  Elevator  Starters.  \  Automatic  Speed  Regulators. 

THE  CHICAGO  RHEOSTAT  CO.,  1  649-50  Marquette  Bi\ilding,  Chicago. 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTBICAL  BEPATRS  AJTD  MACHINE  WOBK  OF  EVERY  DESCBIP- 
TIOX.  In  haring  jour  repair  work  done  by  a  company  operating  hundreds  of  dynamos 
and  motors  yon  are  sure  of  good  worli  and  get  the  benefit  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


76     IVI^^RKI 


EDISON,  JR.  IMPROVED 
INCANDESCENT  LAMP. 


Vacuum  Highest 
Improved- 
Concentrated, 
Brilliant  "White 
Light. 

Carbons  Never 
Become  Red. 
Standard 
Candle  Power. 


<&^$'^>^<SXgH?>^-^>-«>'S.4^  ^ 


% 


No  Electrician 
who  consults 
the  interests  of 
his  ipatf  ons 
will  use  the  old- 
fashioned  kind 
since   the   advent 
of  the 
EDISON,  JR. 


f 

Although  greatly  superior,  the  prices  of  ttese  Lamps  have  not  been  Increased. 


ILLINOIS     ELECTRIC    CO.,    Agents, 

239  Madison  Street,  CHICAGO. 

Cierxerc^l    Eleotrloal    S-uppldes. 


Alternating  Current  Desk  and  Ceiling  Fans. 

FEBFECT  KECHAmCAl.  COSTBTBIJCXTOH, 

HIGHEST  EliECTBICAX  EFFICCElTCnr. 

THE    EMERSON    ELECTRIC    MFG.  COMPANY, 

ST.  LOUIS,  MO.,  U.  S.  A. 


Automatic  Time  Switciies 

0 FOB  COXTBOIJCIBiG o 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WBITE  FOB  Bi:i.l4ETIXS  AHD  PBICE. 


IF  YOU  KNOW 

WHAT  IS  TO  YOUR   BEST   ADVANTAGE  YOU 

WILL 

BUY  BEACONS. 


WHY? 


BECAUSE  THEY  ARE  GUARANTEED  TO 
AVERAGE  A  MAINTENANCE  OF  INITIAL  C.  P. 
AT  STANDARD  EFFICIENCY  FOR  OVER  300 
HOURS,  AND  TO  HAVE  AN  AVERAGE  LIFE 
OF  OVER  600  HOURS. 

MULTIPLE  SERIES  FOR  ALL  CIRCUITS, 
MINIATURES,  ETC. 

BEACON   LAMP  CO., 

New  Brunswick,  N.  J. 


PEOPLES'  ELECTRIC  MFG.  CO., 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS, 


-And  Mannfactnrers  of- 


Open  and  Enclosed  Arc  Lamps 


FOR  SERIES,  ALTERNATING  AND  DIRECT  CURRENT. 


Dynam< 


ind    IVIo't^ri 


S^A^i-tol-l  boards. 


melboard! 


Factory:   Ocean  Ave.  and  South  St.,  BROOKLYN  HILLS,  L.  I. 
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BEHIND  THIS  NAME 


You  will  find  the 


Best  Enclosed 


Alternating 
Constant  Potential 
Constant  Current 
Railway  and  Power 
ii^O-Yolt 


Lamp 


Send  for  Catalogue  containing  new  features  of  interest. 


m  JANDUS  ELECTRIC  CO 

CLEVELAND,   OHIO. 

1  1   Broadway,  New  York.  753  Monadnock  Block,  Chicago. 

552  The  Bourse,  Philadelphia.  524  Tremont  Building,  Boston. 

AGENCIES    IN    ALL    LARGE    CITIES. 


WESTERN  ELECTRICIAN 


November  19,  i? 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "K'    iluminated  Dial. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  it  you  will  write  to 

Kinth  fe^troet  and  Srontsomery  Avenue,  Philadelphia.  ^ 

New  Ifork,  15  Tortlandt  tstreet. 

Chtcaso,  331  Month  Canal  Street. 


The  Akron  Electrical  Mfg.  Co., 


^XKIROIM,    OHIIO. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All    of   the    highest   effi- 
ciency, most  modern  con- 
struction and  most  grace-  _  --• 
ful  design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR    GUARANTEE. 
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InsuU,  Martin  J. 

Jandua  Electric  Co. 

Lea  Mfg.  Co. 

Peopl*'S'  Electric  Mfg.  Co. 

Stout,  G.  H. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestilDghouse  El.  &  Mfg.  Co. 
Are  Jii«lLt  Cord. 

Leschen-  Macoml)er-*Whyte 
Co. 

Samson  Cordage  Wka. 
Batteries  and  Jars. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appliance  Co. 
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Leolanohe  Battery  Co.,  The 

Manhattan  Elec-  Sup.  Co. 
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Obio  Electric  Works. 

Partrlck.  Carter  A  WUklns. 

Peru  Eleo.  Mfg.  Co. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearinss    and    Bearing 

Metal. 

Ledchen-Maoomber-Whyte 
Co. 

Standard  Brass  Works. 
Bells. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Edwards  &  Co. 
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Central  Electric  Co. 
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Ohio  Elec.  Soeclalty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Buildings  and  Roofing. 

Berlin  Iron  Bridge  Co. 
Bnrfflar  Alarma. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

glMtrlo  AppUanoe  Oo. 
uebel  &  Manger. 

Partrlck.  Carter  A  WUklns. 

Western  F-lect.  Supply  Co, 
Cables  (Hee  Insulated  Wlrei.) 
CUilea,  Blectrlc  (See  Idbu- 
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Baatem  Eleotrlo  Cable  Oo. 
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Hew  York  Ins.  Wire  Oo- 

Simplex  Bleotrical  Co. 

Standard  Underground  C.  Co. 
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Oommerclal  El.  Supjily  Co. 
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Western  Elect.  Supply  Oo. 
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Standard  Brass  Works. 
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LaRoche  A  Co,,  P.  A. 
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nilnols  Electric  Co. 
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Ohio  Elec.  Specialty  Mfg.Co. 

Western  ElectrleCo. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Oectral  Electric  Co. 

Commercial  EI.  Supply  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Construction  &  Kepalrs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec  Mfg.  Oo. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Corporation. 

Hodge,  Walsh  A  Lorlng. 

Sargent  fii  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contractors  and  Klectrlc 

Light  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Foree. 

Broughton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 
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Westlnghouse  Eleo  s  MfgCo. 
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Brliey,  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appllanoe  Oo. 

General  Electrio  Co. 

Illinois  ElectrleCo. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons.  Co.,  J.  A. 

Simplex  Eleotrical  Co. 

Standard  Underground  C.  Co. 

Washburn  A  Moen  Mfg.  Oo. 

Western  Elect.  Supply  Co. 
Cordage- 
Samson  Cordage  Wks. 
Correspondence  tScltools. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Cross- Arm«,     Pins    and 

Brackets. 

Brady,  T.  fl. 

Central  Electric  Oo. 

Central  Mfg.  Co. 

Commerolal  El.  Supply  Oo. 

Eleotrlo  Appliance  Co. 

Electric  Ry.  Equipment  Go. 

Farr  Tei.  A  Cons.  Sun.  Co. 

Western  Elect.  Supply  Co. 
Cnt-Onts  and  Birltehes. 

BoBsert  Elec.  Const.  Co. 

Central  ElectrleCo. 

Chicago  Edison  Co . 

Cleveland  Electric  Co. 

Oommerclal  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Edwards  A  Co. 

Eleotrlo  Ajipllance  Oo. 

Emerson  Ei.  Mfg.  Co. 

General  Eleo.  Co. 

Illinois  ElectrleCo. 

InsuU.  Martin  J. 

K.  A  W.  Company. 

LaRoche  A  Co.,  F.  A. 

Leonard,  H.  Ward  Elec.  Co. 

PalBteCo.,  H.  T. 

Peru  Elee.  Mfg.  Oo. 

Wagner  Eleo.  Mfg.  Co. 

Weatem  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghonse  Et  tt  Mfg.Co. 
Dynamos. 

Akron  Elec.  Mfg.Co. 


Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co- 
Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Crocker- Wheeler  Elec  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Electric  Oo. 

Inaull,  Martin  J. 

Ohio  Electric  Works. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec  Mfg.  Co. 

Warren- Medbery  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Economizers,  Fuel. 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Oo. 
Elec.  Heat's  Appliances. 

American  Eleo.  Heater  Co. 
Eleetrlc  Railways. 

General  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Electrical  and  Ulechani- 

cal  Engineers. 

Bain.  Foree. 

Broughton,  H.  P. 

Lemon,  L,  E. 

Sargent  A  Lundy. 
Electrical  instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Oo. 

General  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Elec.  Oo. 
,  Ohio  Electric  Works. 

Palate  Co.,  H.  'B. 

Queen  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Eleotrloal  Inst.  Co. 
Electrical  Specialties. 

Carlisle  A  Finch  Co. 

Central  Electric  Oo. 

CtneaeoPuse  Wire  A  Mt.  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Davis  &  Sons,  M. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Ohio  Electric  Works. 

Western  Elect.  Supply  Co. 
Electro-9Iagnets. 

Varley  Duplex-Magnet  Co. 
Electro- Plating  Hacli'y. 

Besly&Co.,  Chaa.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 
Engines.  Ctas. 

Otto  Gas  Engine  Wki. 
Engines,  Steam. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Ball  Engine  Oa 

Skinner  Engine  Co. 

Westlnghouse,  Church,  Kerr 
A  Co. 
Fan  OntlltB. 

Beck,  A.,  Electric  Co. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mtg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Ohio  Electric  works. 

Rosenberg.  Co.,  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Eieotr'c  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Oo. 

Vulcanlied  Fibre  Co. 
FUes. 

Bamett  Co.,  G.  &  H. 
Fixtures,  El.  A  Comb'n. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfe.  Co. 
Fuses.  Enclosed. 

ChlcagoFuse  Wlre&Mf.  Co. 

InsuU,  Martin  J. 
Fuse  VT^ire. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  M(.  Co. 

Oommerclal  El.  Supply  Co. 


Electric  Appliance  Oo 

Western  Elect.  Supply  Co. 
CJaskets. 

Peerless  Rubber  Mfg.  Co. 

Robertson  &  Sons.  J.  L. 
Cras  Lighting,  Electric. 

Bogart,  A.  L.,  Co. 

Central  Electric  Co. 

Partrlck,  Carter  A  Wilklne. 

Western  Electric  Co. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  Supplies. 

Beck,  A.,  Electric  Oo. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Oo. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Manhattan  Bleo.  Sup.  Co. 

Ohio  Electric  Works. 

Partrlck,  Carter  A  WUklns. 

Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Eleotrieal 

Glassware. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect-  Supply  Co. 
GoT'nors,  Water  Wlieel. 

LombardWater  Wheel  Gv.Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chaa.  H. 

Dlion  Crucible  Co.,  Joa. 

Holmes  Flbre-Granhite  Co. 
Guards.  Inc.  Jjainp. 

Inglis,  Wm.,  Wire&  ir.  Wks. 
Insulators  and  Insulat- 
ing Materials. 

Briiey,  W.  R- 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Illinois  Electrio  Oo. 

Kartavert  Mfg.  Go. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Palate  Co.,  H.  T. 

Peru  Elec.  Mfg.  Oo. 

PhilllpB  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Vulcanized  Flbrs  Oo. 

Western  Electric  Co. 

Western  Fleet.  Supply  Co. 
Insulated      Wires      and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Oo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Leschen-Maoomber-Whyte 
Co. 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Boasert  Elec  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co, 
I^antps,  Incandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Inc.  Lamp  Co. 

Commercial  El-  Supply  Cc. 

Edison  Lamp  Dept. 

•Edison,  Thomas  A. .  Jr. 

Electric  Appliance  Co. 

General  Electric  Co.. 

Illinois  Electric  Co. 

Insull.  Martin  J. 

K.  A  W  Comnany. 

Manhattan  Eleo.  Sun.  Co. 

Ohio  Electrio  Works. 

Sawyer-ManElec  Co. 


Shelby  ElectrleCo. 

United  Eleo.  Imp.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co- 

Wefatlnghouse  El.  &  Mig.  Co 
I^eather. 

American  Pegamoid  Co. 
Itlffhtning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co.,  Chaa.  H. 

Stllwell-BIerce  Smith- Valle. 

Westlnghouse,  Church,  Kerr 
A  Co. 
Mica. 

Central  Electric  Co. 

Oommerclal  El.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus.  Elec. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck,  A.,  Electric  Oo. 

Bullock  Elec  Mfg.Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Oo. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Obio  Electric  Works. 

Sargent  A  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S':pply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.  Chas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfg.  Oo. 

Robeitson  A  Sons,  J.  L. 
Paints. 

American  Pegamoid  Co. 

Central  Electrio  Oo. 

Commercial  El.  Supply  Oo. 

Mass.  Chemical  Co, 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.Ltd. 

Standard  Brass  Works. 
Platinum. 

Baker  A  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

Lindsley  Bros. 

Torrey  Cedar  Co. 

Worcester  A  Co  ,  0.  H. 
Poreelaln. 

Central  Eleotric  Co. 

Commerolal  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Refiners. 

Swarts  Metal  Refining  Oo. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Be- W^inding— Repairs. 

Beck,  A.,  Electric  Co. 

Cass  A  Aaron  Co. 

Cdlcago  Armature  Oo. 

Chicago  Edison  Co. 

Cleveland  El.  Trading  Oo. 

Hodge,  Walsh  A  Lorlng. 
Rheostats. 

Chicago  Rheostat  Co. 
'cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Insull,  Martin  J. 

Leonard,  Ward.  Eleotrlo  Co. 

Ohio  Sleo.Speoialty  Mfg.  Oo. 

Westlnghouse  El.  A  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Co. 
Second- Hand  Machin^y. 

Cass  A  Aaron  Co. 

Cleve'and  El,  Trading  Co. 

Hodge,  Walsh  A  Lorlng. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 
Speaking  Tubes. 

central  Electric  Co. 

Edwards  A  Co. 

Electric  Appllanoe  Oo. 

Illinois  Electric  Oo. 


Partrlck,  Carter  A  WUklna. 

Western  Electric  Co. 

Westtrn  Elect.  Supply  Co. 
Speed  Indioatura. 

Besly  A  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Robertson  A  Sons,  J.  L. 

Weston  Electrical  Insi.  Oo 
Springs. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Oo. 

Electric  Storage  Battery  Co. 

Lockle  A  Vlall. 

Slpe  &  Sigler. 
Tapes,  Insulating. 

American  Electrical  Works 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Oo. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternElectric  Co. 

Western  Elect.  Supply  Co. 
Telephones,    Telephone 
Material  and  Switch- 
boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Flak,  H.  M..  Mfg.  Co. 

Gordon,  A.  Y. 

Insull,  Martin  J. 

Keystone  Tel.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Kusel.  D.  A.  Tel.  A  El.  Mfg. Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Western  ElectrleCo. 

Western  Elect  Supply  Co. 

Western  Tel.  Cons.  Co. 

WIlhelmTel.  Mfg.Co. 

Williams  Electric  Co. 
Tools. 

Klein  &  Son,  Mathlas. 

Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Eleo.  Corporation 

General  Electric  Oo. 

Wagner  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El,  A  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wka. 
Trucks,  Electric  Car. 

General  Eleotrlo  Oo. 

Westlnghouse  El.  A  Mfg.  Co. 

Turblned:  Water  Wlieels. 

Dayton  Globo  Iron  Works  Co 
Leffel  &  Co.,  Jaa. 
Pelton  Wat«r  Wheel  Co. 
StilweU-Bieree  Smith- Valle 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  &  Conchas.  H. 
Brixey,  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Electrio  Anpllanoe  Co. 
Illinois  ElectrleCo. 
Leschen-Macomber-Wcytt 

Co. 
Okonlte  Co. ,  Thb. 
Phillips  Insulated  Wire  Co. 
RoebUng's  Sons   Co..  J.  A. 
Standard  Underground  C.  Co 
Washburn  A  Moen  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
XBay  Outfits. 
Central  Electrio  Co. 
CoBunercIal  Bl.  Supply  Do. 
Edison  Lamp  Dept. 
Queen  ft  Oo. 
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All  genuine  "  ELECTRA " 
Carbons  are  put  up  in  packages 
bearing  a  label  with  the  TRADE 
MARK  "  ELECTRA." 


Infringers  of  my  trade-mark 
will  be  rigidly  prosecuted  to 
protect  the  interest  of  purchas- 
ers of  my  carbons. 


FOR  ENCLOSED  LONG-BURNING   ARC  LAMPS. 


UNEQUALLED  IN  QUAL 
AND    EFFICIEX;^ 


OLUfEt^  STEADY 
■RILLI ANT,  LIGHT. 


HUGO  REISINGER 11  BROADWAY  NEW  YORK. 


Notice 


—The  "ELEC- 
TRA" Highest 
Grade  Nuernberg  Carbons  are, 
as  heretofore,  manufactured  for 
me  by  the  world-renowned  firm 
of  C.  Conradty,  of  Nuernberg, 
who  owns  both  the  oldest  as 
well  as  the  largest  carbon 
works  in  existence,  and  whose 
carbons  are  recognized  as  the 
standard  all  the  world  over. 


m^. 


Columbia  carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  ''COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


*1KiHp^*tv3^t¥  crrv^^TcrCA  kWow  x:  o  . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO, 


The  Bossert  Electric  Construction  Go. 

0 MANUFACTURERS  OF- ■' 

STEEL  OlITJLET  AlVD  .lUNCTIOlT  BOXES, 
SWITCHBOARDS,    PAKFL,    UUAKDS,     SWITCHES,  ETC. 

WILL    MAKE  YOUR  COMMUTATORS  SHINE. 


WILL  NOTGUM  THE 
BRUSHES. 


CONTAINS  NO  OIL. 
CREASE   OR   ACID. 


Satisfaction 

Guaranteed 


BETTER  THAN  ANY  SO-CALLED       COMPOUND" 

PRICES: 

'^O&t'WS  ^     One  Dozen.     $5.00 

One-half  Doz.,  2.76 
Singlestick,       .60 


;CpMMyT>=a-OR 

LUBRICANT. 


end  for  Trial 
Stick. 


OHIO    ELECTRIC    SPECIALTY  MFC.  CO.,  TROY,  OHIO. 

ALSO  MANUFACTURERS  OF  PERFECTION  BRUSHES  AND  IMPERIAL  RHEOSTATS. 


IDEAL )  Circuit  Breakers. 

"AND" 

VICTOR 


F.  A.  La  Roche  &  Co. 


652  Hudson  Street 


J 

NEW  YORK. 


With  legal  and  editorial  opinions,  tables  and  cost  of  lights  as  furnished  by 
private  companies  and  municipal  plants. 

^V^   IVI.  J.   F'F94Xr4^IS^O. 

Fourth  edition,  revised.  loo  pages.     Price  50c.    Full  of  valuable  information 
for  everyone  interested  in   the  subject. 


ELECTRICIAN  PUBLISHING  CO.  ""b^iS^:" 


Chicago. 


For  outdoor  or  indoor  use. 


110  and 
220  Volts 

Direct 
Current. 


Enclosing  Globe  Q,  or  Stalactite  Globe. 

Manufacturers  and  Dealers 

ELECTRICAL   SUPPLIES  AND  APPARATUS. 

Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  flotors, 
Arc  and  Incandescent  Lamps , 
Switches,  Sockets,  Cut  Outs, 
Pan  Motors,  Telegraph,  Testing  and 
Measuring  Instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  Required  in 
an  Electrical  Installation. 

WESTERN   ELECTRIC  COMPANY, 

CHICAQO.  NEW  YORK. 


LONDON, 
79  Coleman  5t. 


ANTWERP, 
Z3  Rue  Boudewyns. 


PARIS. 
45  Avenue  de  BreteuM. 
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=BOILER= 
COMPOUNDS 


» i;'// 


WE  ARE  SELLING 


S>  '.00  Electric  Bell  Outfits  for. 

21.00  Telephones,  complete,  for 

12.00  Fail  Motors,  with  Batteries,  for.. 

8.00  Electric  Hand  Lanterns  for 

10.00  Electric  Carriage  Lights  for 

S.OO  Medical  Batteries  for 

5.00  Electric  Belts,  the  genuine,  for  . . 

3.00  Necktie  Lights,  with  Dry  Battery 

14-CandlcHaneringLamp,with  Battery. 

Telegraph  Outfits,  complete,  for 

Miniature  Electric  Lamps  for 

Sewing  Machine  Motors  for 

^_  _^  All  Electrical  Books  at  low  prices. 

Ve  ttadcrsell  all  oh  Everylbing  Electrical. 


$1.00 
5.95 
5.95 
8.00 
3.115 
S.95 
I.OO 
1.50 
10.00 
2.26 
.40 
5.00 


Electric  Carriage*  0  QC 
Light  $0.39 


OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOYELTIES  AND  SUPPLIB*. 

Agents  wanted.    Send  for  New  Catalogue  just  out. 


A.  L  BOGART  GO. 

EI.ECTRIC  UAiS 
LKiHTINCl  SPECIAJLTIES. 

New  Multiple  Porcelain  Tip, 

Fiictional  Gas  Lighting  Ma- 
chines. 

Ruhmfcorff  Induction  Coils. 

Bar tholdi  Automatic. 

Attachments  for  Welsbach 
Lights. 

Dynamo-electric  Torches. 

Gas  Lighting  Supplies   of  5IQ 
Kinds. 

No.  123  Liberty  street,  NEW.YORK  Gin. 


The  only  machine  that  embod- 
ies  all  of  the   experience 
achieved   in  the  making 
of  writing  machines.   It 
began  at  the  beginning 
and  led  the  way  up  to 
the  utmost  perfection  of 
mechanism  yet  attained, 
i.  e.,  to  the  Remington 
Models  Nos.  6,  7,  and  8 
(wide  carriage). 

WYCKOFF,  SEAMANS  &  BENEDICT 

144  MADISON  ST.,  Cri  CAGO. 


Standard  Electrical  Dlctlonarj. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity."  ''Electricity  Siniphfied," 
■'Electric  Toy  Making,"  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  ciotli,  Sv?,.  $3. 

An  Entirely  New   Edition,  Brought  Up  to   Da^e 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

Id  publlshlnc  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  what  tlie  work  purports  to  he,  exhausting  the 
subject  of  electrical  terms,  giving  eacli  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  it  compiete 
without  unnecessary  elaboration.  In  this  wonr,  every  electrical 
word,  term,  or  phrase  wIU  be  found  intelligently  defined. 

A  practical  handbook  of  ref'  rence,  containing  definitioQs  of 
about  5.000  distinct  words,  terms  and  phrase.«. 

The  work  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  worhman.  In  fact,  it  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  ol 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg..  Chicaao. 


The  skinner  AUTOMATIC 


Self=Adjusting 
Slide  Valve. 

Five  years'  guarantee  not  to  leak  or  require  at- 


One=tIalf  Per  Cent.  Regulation.     I 


GOVERNOR   with  frictionless   bearings.     Re- 
quires DO  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGfNE. 


SKINNER  ENGINE  CO.,  ■  ERIE,  PA 


"Vim"  Medium  Grade  Automatic. 


BBANCH  OFFICES. 

BOSTON,  8  Oliver  St. 
NEW  YORK,  38  Cortlandt  St, 
PHILADELPHIA,  716  Fidelity  Mutual  Bldg. 
CHICAGO,  1452  Monadnock  Bldg. 


Bailers  of  All  Kinds. 


Ames  High  Orade  Automatic. 


AMES  IRON  WORKS, 


IM.  V. 


SAIiES  AeENTS. 

JCALTENBACH  &  GRIESS.  Cleveland,  O. 

HAUBTMAN  &  LOEB,  New  Orleans,  La. 

F.  F.  COLLINS  MFG.  CO..  San  Antonio,  Tex. 

HARTWELL  IRON  WORKS,  Houston.  Tex. 

HENDRIE  &  BOLTHOFF  MFG.  CO.,  Denver.  Colo. 

H.  W.  GRABER,  Dallas,  Tex. 

GEO.  M.  DILLEY  &  SON,  Palestine,  Tex. 

KELLEIT-CHATHAM  MACHINERY  CO.,  Waco,  Tex. 
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WESTERX  ELECTRICIAN 


rnANK   N.   PHILLIPS,   PnCBIDCNT. 

C.  H.  WAGCN6CIL,  THCAauncn. 


EUGENE  F.   PHILLIPS, 

GCNEKAL  MANACCPI. 


AMERICAN  ELECTRICAL  WORKS, 

FROTXDENCE,  B.  JL 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  10  Cortlaudt  St. 
Chicago  Stork,  F.  E.  Donohoe,  241  Madison  St. 
MoKTBKAL  Branch,  Eugene  F.  Phillips'  Electrical  Worlss. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,   R.  I. 


THE    CLARK   WIRE, 


FOR 
SWITCHBOARD 

RAILWAY 
and  MOTOR  USE. 


All  SiZCB  of 

stranded  aod  Flex- 
ible Wire  sad 
Cables  with 
Clark's  Insulation 


■'  Inspector  Boston  Fire  Underwriters'  Union  says: 

"A  thoroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  AVe  guarantee  our  insulation  "wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  "We  shall  be  pleased  to  mail  Catalogues, 
■with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAKK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EDSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


A  IVIan  of  Sense 

lieisltalt-t;  ljH[.,re  iJhIll'  bu8ineBB  with  irre- 
sponsible i>eihous  wftoseoDlyaiitt  seems  to  be 
to  make  a  sale,  uet  their  money  aod  tlieu  let 
tJie 

our 

iDterests 
are 

wittj  tlie 
uoods 
alway^i. 
whi'tnei 
paid  for 
or  not. 


wront;. 


IMPROVED  ROBERTSON  INDI- 
CATOR.  A  superb  Instrument 
at  modern  price. 


EUREKA  PACKING. 
The  PEER  of  all  olhe'S. 

Send  fur  cataloi;. 


JAMES  L  ROBERTSON,  198  Fulton  St.,  New  York. 


HINE  ELIMINATOR. 

Stparatts  WATER,  ci- 

IractsOIL. 

A  perfect  device. 

BOSTON  BRANCH: 
12  Pearl  St. 


CROFTOIM  STORAGE  BATTERY. 

NOVei-    F-EA-TURES. 

Cheap,  Light,  Durable,  Efficient.    Motocycle  Batteries  a  Specialty, 

CROFTON  STORAGE  BATTERY  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


■ 


SPfe//ij.T/£s~'a£Acojr  "si/i«jMC  /n£r/iL  - 


/9  f  fy^^  S^j  c/^' 


Can  I  Become  an  Electrical  Engineer? 

This  question  Is  answered  in  our  FREE  illustrated  bock,  entitled:    "CAN  I  BEC0.>1E  AN  ELECTRICAL  ENGINEER?"    Address 

The  Elei-trical  Engineer  Institute  of  Correspondence  Instruction,  Dept.  K, 


130  laa  L,IBEIITY  ISTREKT.  MiW  YOMK.  I'.  H.  A. 


ELECTBICaL 
ENOINEEH. 


(Conducted  under  tlie  auspices  of  "The  Electrical  Engineer.") 


Instruction  Payable  in  Instalments  of  $2.00  PER  MONTH. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  LuDdy. 


SARGENT  &LUNDY, 

ENGINEERS, 

13  and    16  Monadnock  Block,  CHICAGO,  ILL. 


RUBBER  INSULATED  WIRES 


-FOK- 


HOUSE  AND  CAR  WIRING. 

JOHN  A.  ROEBLINC'S  SONS  CO. 

Works  at  TRENTON,  NEW  JERSEY. 


117-121  Liberty  Street,  New  York.  171-173  Lake  Street,  Chicago. 

32  S.  Water  Street,  Cleveland.  25  and  27  Fremont  St. ,  San  Francisco. 

EVERYTHING  IN  WIRE. 

BARE  AND  INSULATED. 

*LSQ  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL  BOND. 


WASHBURN  1^  MOEN  MFC.  CO., 

tMNCH  OFFlOU   tKD  WAREHOUSES:    Ne>   York.  Clilcae«,   San  Franciaoo    HoualiHi.    Plilladalvhia, 

Pllftburo.  Boatan. 


Telephone  Induction  Colls,  Kingerand  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Ligbtlam 
Spark  Colls.    THE  VARLEY  DUPLEX  MAGNET  CO.. 

138  Seventh  St.,  Jersey  City,  N.  J. 


ESTABLISHED     1B57. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs   of  Every    Description,   Fiat, 
or    Round    Wire,     Steel    or    Brass,    Co!d 
Rolled  Steel  .003   to  .062,    kept  in    stock. 
Springs  enameled  or  plated.     Send  sample 
for  quotation. 

Bristoli  Conn. 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co,,  New  Yort 
Electric  Appliance  Co.,  Ctiicago, 
Pettingell  Andrews  Co,,  Boston, 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Lonis  Electrical  Supply  Co,,  St.  Lorn, 
Tlie  Bradford  Belting  Co,,  Cincinnati. 


Phillips  Insulated  Wire  Go.r 

Office  and  Factory:    PAWTUCKET.  R,  I. 


WESTERN  ELECTRICIAN 


November  19,  1898 


WANTED. 

My  aa  experienced  nian,  position  as  superln- 
lendeot  or  engineer  of  small  plant.  Can  furnish 
lirst-class  references.  Address  C.  E.  E.,  care  of 
Western  Electrician,  5lfi  Manpieite  miildin.L'. 
Chlca;iO. 


WANTED. 

PosUioD  as  filament  maker  or  superintendent 
of  lncandescf»ut  lamp  fnctory.  Tlie  cellulose  fila- 
ments made  by  ni**  have  Iipen  several  years  and 
are  nt  oresent  well  known  Id  the  trade.  Address 
'CAllBOX.''  101  Greenwood  St..  Sprioiifield. 
Mass. 


WANTED. 

Competent  salesman  wanted  to  carry  as  side 
line  electrical  instruments.    Address 

Care  Western  Electrician,  Chicago,  III. 

\A/ ^v  N -r  e:  D . 

ARMATURES  TO    REWIND. 

winders  ■llrect  from  T.-H.  and  Westinehouse 

ibops.  Work  ^aranteed.  Ten  years'  experience. 

Llpbt  plants  Installed  complete.  Send  for  prices. 

HODCE,  WALSH  &  LORINC, 

701  Delaware  St.,  Kansas  City,  Mo. 


FOR  SALE. 

Electric-light  plant  in  Illinois,  within  i;i")  miles 
oE  Chicago.  All  new  macninery.  been  run  three 
years.  lt>  years*  franchise  yet  with  the  citv- 
Flaut  on  paying  basis.  Good  reason  for  selling. 
Investigation  invited.  Address '"B.  M.,"  care  of 
"Western  Electrician,  5io  Marquette  Buildinti. 
Chicago. 

FOR  SALE. 

Electri3  light  pi  nt  in  northwestern  city  of 
2,500  people.  New  plant  on  paying  basis.  Am- 
ple capacity  for  future  business.  Good  francliise 
and  city  contract.  Midnight  service.  Good  in- 
vestment and  closest  Investigation  invited.  Ad- 
dress "LIGHT,"  care  Western  Electrician,  .'»lo 
jMarquette  Building.  Chicago. 


CONDUIT 

For  sale  at  sacrifice  prices.  50,0oo  feet 
standard  steel  armored  conduit  with  elbows  and 
couplings;  inside  diameter  13-32,  with  regular  in- 
sulating tlnint;  andtlireads  Samples  furnished. 
Address  GEXERAL  INCANDESCENT  ARC 
LI'iHT  CO. ,572  First  Avenue,  New  York. 

LEA  ENCLOSED 
ARC  LAMPS. 


t 


laws  220  ™ 
f«f qiO 


They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 

Lea  Mfg.  Co., 

Elwood,  Indiana. 


MODEL   ELECTRIC  RAILWAYS 

with  track  and  battery ,  $3. 50  to  $7.  oo . 

Hand  Power  Dynamos, 
Water  Power  Dynamos, 

Fan  Motors,  etc. 

Write  for  Catalogue  "B." 

The  Carlisle  &  Finch  Co. 

832  W.  6th  St.,  Clncirnali,  0. 


Manufacturers 


and 
others 

needing  Clean.  Solid  Copper  Castings,  99' i  per 
cent  pure,  Cast  Tempered  Copper,  Phosphor 
Manganese,  Aluminum  and  all  of  the  other 
Bronzes,  Brass  (all  grades),  Alumlnim,  Cun, 
Bell  Metal,  etc.,  Dynamo,  M  tor.  Engine  and 
Machine  Bearings  an  1  other  things. 

Want  to  hear  from  you.  Want  t  >  furnish  you 
castings,  completed  parts  ready  to  assemhle.  or 
completed  article  Itse:f.  Xothlng  in  ahove  men- 
tioned metali  we  can't  make.  We're  fully 
equipped.  Now's  a  good  time  to  malve contract. 
Send  pattern,  sample  or  drawing.    Write 

Standard  Brass  Works, 

KA  .\Ma200.MICH. 


ArmaiuresRewound. 

A.  Beck  Electric  Co., 

.^03  Market  St., 

i      ST.  I.OUIS,  MO. 


EDUCATION 


Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system  of 
instruction 


BY  MAIL 

Buildings  erected 
express/y 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistrj'^;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

^9  a  MAnlh^^^^  ^°^  ^  College 
«||£  a  mUlllll  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.  State  subject  you  wish  to  study. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


SNIITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    8.    A. 

Selling  Agents:    Rlsdon  Iron  Works,  San  Francisco,  Cal.;  C.  li.  Booths  &  Co..  Los  Angeles,  Cat, 


STUDENTS 


Will   find    that    the  Western 
Electrician    can    help    them 
wonderfully   in   the    study     of 
electricity.     Subscribe  now. 
$3  oo   per  year,  in  advance. 

Electrician  Publisliing  Co., 

suite  510  Marauette  BIdg.      .     CHICAGO 


MARLO  S,x  BELL 


Is  the  Only 

Double  Adjustment  Bell 

That 

Cannot  Get  Oat 
Of  Adjustment. 

PROCTOR-RAYMOND 

MFC.  CO., 
Buffalo,    -    IM.'V. 


BARGAINS  IN 

SECOND-HAND  MOTORS#  DYNAMOS. 

REPAIRING  AND  REWINDING. 

Send  for  Latesl  Price  i<i8t. 

CASS  &  AARON  CO.,  141  Souih  Clinton  Street,  CIticago,  III. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,  140  Illustrations.    Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2X3  inches.    Price  $i.oo. 

This  13,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  Ihan  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders.  Linemen.  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9.000  copies  of  the  old"  Dynamo  Tenders' 
Fland-Book  sold,  and  over  7,000  of  tlie  new. 

Electrician  Publishing  Co., 

510  Marquette  Building.  CHICAQO. 


BARCAIiMS  IN  DYNAMOS,  ENGINES. 

Write  for  Price  List  No.  22. 

Direct  Current  Dynamos,  Alternating  Current  Dynamos,  Arc  Dynamos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes.  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
history,  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

139  Adams  St., 

CHICAGO. 


CHICAGO  EDISON  COMPANY, 


Cleveland  Electric  TradinoCo 

^^  V<E  606  CUTAMOGA  B'L'D.  CLEVtLANDO.^ 


SE.L. 


SECOND  HAND 
ELECTRICAL 
MA6HINERT. 


TALK  ABOUT  PRICES! 

A  Brush  No.  S  Arc  Dynamo.  U5  lights,  2.000  c.  p..  in  extra  fine  condition,  ring- 

oiling.  nearly  a  new  machine ^2o  00 

A  T.-H..  M.  D.  -l  Arc  Dynamo,  50  lights,  2,000  e.  p.,  in  good  condition,  thoroughly 

overhauled  and  warranted -130  w 

An  "American-Wood"  Arc  Dynamo,  50  iigbts,  2,000  c-  p.,  thoroughlv  overhauled. 

in  unusually  fine  condition '. 375  00 

An  extra  Ring  Armature  for  T.-H..  M.  D.  2,  entirely  rewound 235  00 

A  No.  6  Brush  Arc  Dvnamo,  ;30  lights.  1,200  c.  p..  overhauled,  fine  condition,  ring- 
oiler 190  00 

A  45  K.  W.  Edison.  12.i  volts,  late  type,  almost  a  new  machine,  self-oiling 510  00 

And  a  lot  more. 

IF  XOU  DOWT  SEE  WHAT  YOU  W^AWT,  ASK  FOR  IT. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
ilispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
V.  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    GO., 

so  N.  Desplalnea  Street,  CHICAeo,    ILI.. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wra.  H.  Hyde  and 
J.  A.  McManraan,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS, 

T^e  large  number  of  lelephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  .elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  s'OMa^quette^Buiidmg, 


November   ig,   1898 


WESTERN  ELECTRICIAN 


Victor  Turbine  Water  Wlieel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficieney 
at  Full  and  Partial  Gate. 

The  atleniioo  o(  ELECTRIC  COiMPANlES  is  called  to  this  C'ELBBRATEn  WATEB 
WU.ElEi4  as  particularly  adapted  to  their  use.  on  account  of  its  remarkablr  steady  motloDi 
iiigli  speed  and  groat  efficiency  aud  Jaree  capacity  for  its  diameter^  being  double 
the  power  of  most  wheels  ol  the  same  diameter,  ft  is  used  by  a  number  of  the  Iead)Dg  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  o)  water  it  is  without  an  equal,  prodrcmg  thB 
highest  per  cent  of  useful  effect  guaranteed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  acconipanying  engraving  represents  a  single  lO-inch  Victor  Turbine  on  horizontal  snail  t» 
develop  36  H.  P.  under  38  feet  head  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  t» 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  cither  single  or  In  pairSj  on  borizoatal  ihaftS' 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON.  OHIG, 


CEDAR  POLES 

We  have  13.000.  20  to  50  foot  poles  In  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  manufacturing  Co., 

Chattanooga,  Tena. 


Yellow  Pine  Cross 

Arms,  Locust  Pins 

Oak  Pins,  Electrical  Mouldings,  Oak  Brackets. 

f.a  rge  stoclts  on  hand.  Delivered  prices  q\ioted. 
K.  O.  B.  cars,  your  city,  in  any  q-jantity.  ^^- Write  us, 

PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chicago, 
Milwaukee,  St.  Paul,  MiDneapoUs,  Ashlamt  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  ariy  of  these  north- 
westPTQ  points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Cbleago 
dally  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  comrtlete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


The  Standard  Open  Crrcuit  Batteries 
of  the  World. 

SEND  FOK  CIRCULAR  AND  PEI0E3. 

THE  LECLANCHE  BAHERY  CO., 

Ill  to  117  East  131st  St..  N,  y 


CEDAR 


LiNDSLEY  Bros.. 

MENOMINEE    MICH 
WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  foimd  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms,    l^he  plan  upon  which  it  is  arranf^ed  is  imique. 

The  book  is,  first  of  all.  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  scuool  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
151)6  pages;  by  means  of  this  index  a  thousand  items  of 
practical  iinporiance  are  at  once  available. 

It  is  an  up-to  date  work,whichhas  cott  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  foMows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  pf  Elec- 
tricity and  Magnetism. 

Tlie  Dynamo;  Conductors  and  Non-Con duetors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  fuU; 
Elf  ctrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  thedy 
namo,  and  particular  directions  relating  to  its  care  aud 
management;— all  the  directions  are  given  in  the  sim- 
PRICE  $2  00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    The  names  of  the  various  parts  of  the  ma- 
chine are  also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  lu  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


MAST  ARM^    ' 

CUT-OUT^^lRONo^ 
^^-^VfooD  Poles 

-rr 


^    -^  EASY     OF     OPERATION-^! 

■fli      SAM£  TIMS  rMA/v  mirnANr  orWR 
MANUFACTURER    .        Cl  NC  IN  N  ATI,  0. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  in 
relation  to  resources,  adaptability  and  advantages 
[or  manufacturing,  and  seeks  to  secure  manufactrir- 
ing  plants  and  industries  wliere  the  command  of 
raw  material.markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

Tlie  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  b^  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan, Iowa,  Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  priinefactor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  tliriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company — at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON. 

Industrial  Commissioner,  C.  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  iix. 


THE  TELaEPHONR  HAKD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  American.  Institute  of  BlectHcal  Engineers,  and  of  the  Institution  of  Electrical  EngineerSy  London.    Author  of  "A  Practical  Guide  to  the  Testing  of 

Insulated  Wires  and  Cables."    Joint  Author  of  '^Electricity  in  Daily  Life." 

146  Pages,  133  lllus-fcra-tions,  Clo-fcH,  Mand-Boolc  Size,  Price  $I.OO. 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  f>,s  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  it  is  felt  that  there  is  a  demand 
*nr  a  practical  book  on  telephone  working  and  management,  and  the  TI-]LEPHONE  HAND-liOOK  is  an  attempt  at  meeting  that  demand.     With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  \^  ho  may  wish  to  enggige  in  the  manufacture  of  telephones,  the  book  is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.    It  Is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  it 
t7Ery thing  regarding  telephone  work  and  management.    It  conf->rms  in  size  and  style  to  our  other  Haud-Books  which  have  been  so  favorably  received  by  the  entire  electrical  fraternity. 
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IVO\2V  I«E>A.r>^ir— Catalogtie  IVo.  lO. 

A    New   Pocket   Battery  Gauge,   to  retail  $3.50,  win  be   ready  Nov.    ist. 

Something  New  in  Burglar-Alarm  Traps  now  ready,    a  lot  of  specialties    | 

we  are  now  making  can  be  purchased  at  the  right  price.  I 

THE    MESCO    DRY    BATTERY    (better  than  ever) 
Prices  to  suit  buyers  who  are  using  cheaper  grades. 
We  are  Manufacturers  of  Miniature   Incandescent   Lamps. 


NET  PRICE    $6  50 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32  CORTLANDT  STREET,  NEW  YORK. 


5,000  drops  at  25c.  and 
upwards.  Boards  of  all 
makes  that  we  have 
taken  in  exchange  for  our 
standard  Bell  type  board, 
for  sale  cheap.  For 
standard  goods  take  our 
regular  Bell  type  appa- 
ratus. 


THE     ALLEN-HUSSY     CO.,  »"  ^"^  =^3  Randolph  st , 

^_^^^^^^^^.— .^-^-^^^^^^^.^^^^^^.^^^^^^^^^^^^_  CHICAGO. 

MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 

Western  Telephone  Construction  Co., 

350-354  S.  Clinton  St.,  Chicago,  III., 
Largest  Manufacturers  of 


Telephon8s#Switchboards  Exclusively 


In  the  United  5tates, 


KOKOMO  TELEPHONES 


STERLING 
ELECTRIC 
COMPAIMY, 

71-73  W.Adams  St., 
CHICAGO,  ILL. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


We  are  ihe 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


SEND  FOR  LIST  OF 

ARTICLES  ON 


X-RAY 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 


ELECTRICIAN  PUBLISHING  COMPANY, 


SUITE    610 
MARQUETTE    BLDG. 


CHICAGO. 


n-tecfl 


lephony. 


A  review  of  patents  pertaining  to  Telephones  and  Telephpoic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COWTEBJTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Hunnings  Transmitter.— Suhscribtrs' Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board.— Express  System.— Eaverot-Hess 
System.— Comparative  .vdvantages.  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Ccnclusions.— Index. 

ii.,i:^usTieA.'rioi«®:     _ 

Patent  of  A.  G.  Bell.  No.  174,465.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of 
Emile  Berliner,  No.  463,569.  Patents  of  Emile  Berliner  in  Parallel  Columns.  Patent  of 
O.  A.  Cheever.  No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A. 
Watson,  No.  256,268.  Patent  of  L.  B.  Pirmau.  No.  283,334.  Patent  of  M.  G.  Kellogg, 
No.  247.199.  Patent  of  O.  E.  Scvibner,  No.  330,058.  Patent  of  O.  E.  Sciibner,  No.  300,144. 
Truuking  Principle.  Patent  of  Shaw  &  Childs,  No.  319,856.  iMann  Sy&tem.  Patent  of 
L.  B.  Firman.  No.  252,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton.  No.  513,534.  Subscriber's  Automatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  268,836.    ApostoloEE  System. 

Handsomely  Bound  in  Clotti.  5ent  Prepaid  on  Receipt  of  Price,  $1.50, 

Electrician  Pnltlishing  Co.,  510  3Iarqnette   BIdg.,   Chicago. 


THE  TELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PORLISHING  CO., 

Suite  BIO  Marquette  Bulldlne.  Chlcaeo 


KLEIN'S  CLIMBERS 

Connectors's,  tinenien's 
and  Construction  Tools 

Catalogue  Free...  i^*"Send  for  one 
MATHIAS  KLEIN  &  SON.     ' 

87-89  W.  Van  Buren  St.,  .  Chicago.  Ills. 


ULnr""™'S<5  HAS  BEEN  MAKING 

iTELEPHONES 

"ly  20  YEARS,  NDT  CHEAP  BUT 
SERVIISEABl^  AKD  FUUY  CUARINTEED. 
.  ■  CIRCULARS    FURNISHED.  • 

viADVCT  Electric  0; 

BALTIMORE, MP.  U.S.  A. 


JUST  PUBLISHED. 

DYNAMOS, 

A  practical  explanation  of  the  Designing-, 
Construction,  Operation,  Main- 
tenance and  the 

CARE  AND  MANAGEMENT 

...OF... 

DVINAiVIOS, 

BY    F.    S.    HUNTING, 

Chief   Eng-ineer   Fort    Waj-ne    Electric  Cor- 
poration. 


20  Pagres,  Size  7  by  10  inches,  26  Illustrations, 
Pamphlet  Form. 

PRICE,     25     CBNXS. 


ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  510  Marquette  Bids:..      Chlcaso. 


We  Have  No  Time  To  Howl  "Infringement." 

We  are  too  busy  niaiiufactnring  and  SELLiIN^G  oni*  IIODERIV  Magneto  Bells  and  Receivers. 

Our  switchboard  generators,  bridging  system,  receivers  and  series  exchange  bells  are  gaining^  new  friends  every  day   and  are  rapidly 
displacing  the  out=of-date  apparatus  of  the  "infringement"  liowlers.  We  defend,  at  our  expense,  all  our  customers  in  the  use  of  our  apparatus. 

THE  WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  St.,  Cleveland,  Ohio. 


KEYSTONE  TELEPHONE  CO.,  Telephones  and  Supplies, 


565  Old  Avenue,  PITTSBURGH,  PA. 


C.  W.  BARTLETT.  Western  Agent,  Des  Moines,  Iowa. 
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WESTERN  ELECTRICIAN 


Divided  Circuit 

Toll  Line  System 

FAR  BETTER  THAN  BRIDGING  OR  SERIES. 


Absolutely  free  from  all  patent 
claims  of  others,  including  the 
broad  claims  of  the  CARTY 
PATENT  for  bridging  telephone 
systems,  recently  upheld  in 
Pennsylvania  as  valid. 


Don't  buy  a  law-suit— 

buy  S.=C.  Apparatus. 

All  Our  Goods  are  Fully  Patented. 

Non-Infringing. 

Guaranteed   Indefinitely. 


CORRESPONDENCE  SOLICITED. 


Slirjwjne  arm  In  vanoiiM 
IJO^ItioH!;.- 


THE  NEW  GORDON 

Long  Distance 

Adjustable   Transmitter   Arm 

Can  be  raised,  lowered  or  swun^  laterally. 

Instantly,  to  sutt  the  user.    Transmitter 

Is  held  In  a  horizontal  position  always. 

A.  Y.  CORDON,  Patentee  and  Manufacturer, 

MASSILLON.  O. 

I^OU  EHT  PKICK  O.V  31 ARKKT! 


Tie  Slroieri-Carlsfli  Telenloie  Ig.  Co., 

72-82  W.  JACKSON  BLVD.,  CHICAGO,  U.  S.  A. 


IVIA.RK 


STANDS  FOR  THE 


IVIs 


Best  Transmitter 


FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other  of   the 
BEST    THI?r€}S    manufactured   or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence — 

are  the 
IMew  S-fcandard   ^ry  ^a-fc'fc^ries. 
tl^ph^n^    \Psty    S'fca'tions. 
X^rres-ter    and     Cu-fc-^uHb    S'wvi'fcdi. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,    WIS. 


H.  M.  Fisk  Mfg.  Co.^ 

^A/l-lea■ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Wftite  for  particulars  and  circular. 


Backboards, 

Brackets, 

Vlfire, 
Transmitters, 

Batteries. 


iiiL 

HIgli-Grade  Magneto 
Beil  No.  3. 

Trans.  Arms, 

Cross 
Arms, 

Glass 
Insulators. 


High-Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FARE  TELEPHONE  *  CONSTRDCTIOI SDPPLT  CO., 

357  Dearborn  St.,  CHICAGO. 


THE  DOUBLE  DIAPHRAGM 

o£  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
■  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  h  f  experts  as  containing   features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  traos- 
mlssioD,  distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  flanu* 
facturers  of  Tel  e= 
phones  and  Switch- 
boards in  the  United 

States. 

Five  hundred  exchanges 
aggregating  over  loo,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

\A/C  OIIKDAIUTCC  Workmanship,  material  and 
IIL  bUAnAn  I  lC  of  our  apparatus  to  he  of  the  highest 
grade,  and  agree  to  defend,  at  our  own  expense,  any  actior  at 
Taw  which  may  he  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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itH^  Dayton  Globe  Iron  works  Co.  Dayton,  cy 


kV^^ii^^ 


Shafting. 

Gearing, 
Pulleys. 

PlLLOWBlOCKSi 

oovernors, 
Etc. 


^PELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  developnient  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  b.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  ^Vheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  tlie  United  States,  as  well  as  mostforeign  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Libert)  St.,  New  York  City.  U.  S.  A.  or  121   Main  St..  San  Francisco,  Cai.,  U.  S.  A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  "We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        ■ 

JOS.  BIXOX  CKUCIBIiE  CO.,        -       -        Jersey  City,  X.  J. 


CORRUGATED   ROOFINGS 


and  Siding  of  Galvanized  Iron,  Steel  and 
Painted  Iron,  made  with  our  Patented  Edge 
Corrugation,  insare  satisfaction  and  protec- 
tion. Adapted  for  any  kind  of  building. 
Cheaper  than  any  other  known  material. 
Easier  applied,  more  durable.  Write  for  spe- 
cial circular  and  book  of  reference. 


The  Cincinnati  Corrugating  Co, 

Box  533,  PIQUA,  OHIO. 


REG.TRADE  MARKS   THE  Rhosphor  Bronz  E  Smelting  Co.  liNiiTED, 

2200  Washington  AVE.,PHiLADELPHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

"y/to:.Uc'vJ8'ur,if-    .  ^—r  DELTA   METAL 

'j/X        =        CASTINGS,  STAMPINGS  and  FORCINGS 

^  ORIGINAL  AND  SoUeMaKERS. IN  THE    LJ.S, 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft, 

Especiallv  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarautee ; 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  Jor  the  same  power.      The  highest  mean  efficiency  ever  realized  ichen 
running  from  half  to  full  gate.     We  guarantee  also;  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  in  quickness  and  eat^e  of  opening  and  cloHng. 
Trsts  show  over  81  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    BIdg.,  Chicago. 


DON'T  THINK 

That  3-0U  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
f.Iectrical  newspaper,  and  if  5'ou 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

83.00  per  year; 
91.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO.. 

Suite  510  Marauette  BIdg..  CHIMGn 


Important  Telephone  Books. 


THE  TELEPnOXE  HANDBOOK.  By  Herbert  Lawa 
Webb.    16mo,  150  pp.    Price  ?1.00. 

This  hanabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloih  bound;   fullv  illustrated.     Price  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston, 
Ph.  D.,  and  A.  E.  Kennellv,  Sc.  D.;  12mo,  cloth.  422  pp.. 
142  illustrations.    Price  $1.00. 

This  book  describes  the  construction  of  the  various 
f.irms  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288  illustrations.    Price  §1-50. 

In  this  work  the  writer  has  endeavored  to  produce  & 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
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ELECTRICIAN    PUBLISHING    COMPANY, 


Suite  51 0  Marquette  Building,  Chicago. 


PAPER  COVER,  PRICE  $1.00. 


WESTERN  ELECTRICIAN 


OUR  CATALOGUE 


OF  THREE  HUNDRED  PAGES  ILLUSTRAT 
ING  AND  DESCRIBING  A  LARGE  NUMBER  OP 

^  BREXSES  Designed  and 

^      I  BUILDINGS      ■;■  Is  no~  ready  anj 

'    'AND  ROOFS  S.pfaiio.v  ■RM, 
■STHE  BERLIN  IRON  BRIDGE  GO. 

,^.;--,>^  EAST  BERLIN.  CONN,  ^j^^-r^ 


H)  DELAWARE  ^m  FIBRE  CO., 

m^  WILMHICTON,  DEL. 

8EKD  FOB  CATAIiOeVE  AJSV  SAaiPL.ES. 

Sheets,   Rods.  Tubes   and    Special    Shapes. 


)[]flCElAIN)WFACT 


'FACTORY. 


l**-l5SClt££NC  St 


Making  Switches  Our  Specialty  m 

Write  for  full  particulars,  free  Samples, 
etc.      A  new  brand — Pioneer 

MITCHES 

Good  goods  at  low  figures. 
H.  T.  PAISTE  CO. 

CHICAGO'  PHILADELPHIA 


5END  FOR  300  PAGE  ILLUS.WTALOGUE 


Grain's 


PARHELION 


SEE  THAT  CUUTCM? 


ENCLOSED  ARC  LAMP. 

Economical,  Simple,  Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing:  orders. 

',  Liberal  discounts  to  the  trade. 

RESPONSIBLE   SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Gen.  Sales  Agent, 

1208  SlTEFFFRIiD  AVF...  CHICAOO. 


[fTHBR/AO  STATS 


S"R-EDWAROS-  A-LUNGEN- 

EDWARDS  8(  CO.  " 


K4.T- 5T.P0URTH  AVE. 
NEW   YORK   CITY- 


AMERICAN"  Sir 

ARE  THE   BEST.    Sind  lor  daicrlplivl  Circular. 

■  Absolutely  Mon-lnfrlnging.       , 


AMERICAN  BATTERY  CO., 

EST'o  issg.         I7«S.  Clinton  St..  Chicago,  III, 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

For  Electrical  and  Mechanical  Purposes,  Kallway  Dust  Guards,  'Waskan 
and  Packings.    Patent  Insulating  Cleats. 


MLAJTUFACTUKED  ET 


THE   KARTAVERT  MANUFACTURING  CO.,  Wilmington,   DeL 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  instilation  and  mectianiral  purposes,  in  slieets, 
toKS,  rc^  and  special  sliapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington,  Dei. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  Marquette  BIdg.,  CHICAGO. 


iioioioioioijoioioi^i^ioio  lioioioioioioioioiJoioidoiyBI 


h» 


Black  Diamond  File  Worics.  % 


Est.  ises. 


Inc.  18»5. 


twelve 
Medals 
Awarded  at 
International 
Expositions. 


Speclil 
Prize 

Gold  Madtl 
at  Atlanta, 
1895. 


4^    OITB  CiOODS  ARE  ON  SALE  IIV  ETEBY  liEADDTC}  HABDWAJBB 
^  STOBE  rS  THE  17NITEI>  STATES  ASTD  CASTADA. 

|G.  &H.  BARNETT  COMPANY,^ 

4^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


.NSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  following  Letters  Patent 
Usued  by  the   United    States,    which » 
broadly  cover  the  construction  and  basic 
principle  ol  our  cables,  viz.: 

No.  546,261 
No.  546,363 
No.  565,053 
No.  565,178 
No.  565,188 
No.  565,317 
No.  565,410 
No.  594.034 
No.  594.347 
C4o.  594,381 


;OPP£R  CONDUOTOA 
TINNED. 


m£  MONT/IUK  MULT/PH/ISE  C/fBl£, 

INSULATION  BETWEEN  CONDUCTORS,. 

ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONDUCTOn. 


OPPER  CONDUCTOR; 
PARTLY  TINNED. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


j  MONTAUK  MULTIPHASE  CABLE  CO., 


100 


IF904VO\A/^^W^. 


TELEPHONE.   403      CORTLANDT. 


Ne\^    YORK. 


$3  per  Annum.  Bi^trieian 


CopyriKht,  !8M,  by 
PubllHhing  Company,  Chicmgo. 


EVERY  SA^ 


I  mall  matt«r  < 


??iM.^   1 0  cents  per  Copy. 


"Vol.  XXIII. 


CHICAGO,  NOVEi\:r.ER  26,  iS 


No.  22 


llVIPLEX   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "Jxso'n""^'    Simplex  Electrical  Company, 

lonad'nock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS. 


WeSTCRN  GELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


ZD  F".  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

ieOO  ANB  aoa  north  THIBD  STBEET,       -       FHII.ADEIiPHIA,  PA. 


;t.ON'/. 


18S9— Paris  Exposition, 
medal  for  Bobber  InsnlatioB. 

1893— World's  Fair, 
lEedal  for  Rubber  Insulation. 


TRADE  te^niw 


THE  STASTDABD  FOB 

B1TBBBB  IHrSHLATIOX. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee ''".or  Wires. 
THE  OKONITE  CO.,  Ltd. 


Wllllrd  L.  Candee,   i  uannnars 


253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Sunt 
W.  H.  Hodglns,  Secy. 


it 


HARDY"  LAMPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 

-tihie:  k.  &  ^A/^.  ^o.,  F3|-r-r^R'iE:i-^,  ivi.ass., 

Maouflcturers  ol  Dynamo  Brasbes,  Arc  HaoEcr  Boards,  Spark  Arresters  and  Commutator  CompoDfld. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meysenburg  &  Badt,  Chicago.      Pacific  Arc  Lamp  Co..  23  Stevensoa  St.,  San  Francisco. 

THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,  "S^OIiK:,  F-A..,  XT.   S.  A.. 

Cable  address,  Broomell,  York,  ABC  Code,  4tb  Edition. 

<]REEN   BNQINEERINO   CO..    518  Western  Union  Bulldlnff.  Chicago.   III..  Sales  AgtaU  for 

Chicago  and  Vicinity. 


MIOME 

PARIS  1867. 


CHICAGO  1893.     PHIUOELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cal. 


iJVfSUi:vA.TEr> 

WIRES  AND  CABLES, 

AERIAL,  UNOERCROUNO, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago,  III. 
M.OUPEROW, 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  M., 
Nsw  Orleans,  La. 


Standard  UndergroundCableCo. 


542  The  Bookery, 
Clilcago. 


Westlnghouse  Bldg.,        18  Cortlandt  St., 
Pittsburg.  New  York  Clt}'. 

607  Security  Building,  St.  Louis.  Mo. 


1225  Betz  Bldg^ 
Plilladelpbls,  Fa, 


p  Electric  Cables,  Conduits,  Wires  and  Accessories* 

Also  Xlisli  Crrade  Robber  Covered  W^ires  and  CableH. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 

Acme  Testing  Sets,  Queen-Wlrt 

Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


HEADQUARTERS 

RHEOSTATS! 

THECUTLER-HAMIVIERIVIFG.CO., 

CHICAGO. 


\  r. H.  Brady.  New  Britain,, Conn..  U.  S.  K 

\  Manufacturer  of  Mast  Arms.PoIe  kxA 

Swinging  Hoods,  House  Brackets  and 
other  Specialties  for  Construction 
"WoT^.— Catalogues  and  Pric^a  fur- 
nished on  avplication. 


Insnlating  Paint  #  Varnish. 

We  were  the  first  ctaemlsts  In  the  world  to 
make  a  special  study  of  this  problem.  Our  lont 
experience  and  careful  Investigation  enablei  oi 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPARY, 

Boston,  Mass.,  U.  S.  A. 


t  g  P— %       TRADE    MARK.        V**^  9  9 

r^  e:c9  A.  ivi<D  I L^ 

BKICiHT  METAli  PHOTECTOB. 

Oolorless  liquid.  KasUy  appllpd  by  brush  or 
dip.  Dries  rapidly  withuutbr-.ish  marks.  heH-v^-s 
a  colorless,  invisible,  sirnngly  adherinc  lilm. 
wlileh  protects  the  surfnc^  inrnlnst  rust  :nid  cor- 
rosion. Xlneqnaled  lor  brlelit  .steei  puris  of 
ma(>hinf'''v,  ni^k-fi  plat".  hW-vi***:.  i<nr'''v'-o  Id- 
stock,  etc.  Sample  bottle  and  circular  for  25c. 
AMERICAN  PEGAMOID  CO  .  346  Broadway.  N.  Y. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..  PHILADELPHM 


ANNUNCIATORS  AND  BELLS! 

CATAXOerCS  ASTD  PBICES  on  AFFEiICATION. 

PARTRICK.  CARTER  &  WILKINS,  '"p^tVEl^^afA?'- 


^ESTUN  ElBDWical  Ingtament  Co., 

""^^^      114-120  WiUiam  St.,  NEWARK,  N.  J.,  U.  S.  A. 

feslonSlidard  Portable  DirMtkdiM  !*f"'  "J""*''''^'  ™'"»'"''> 

^  Ammeters,    Milllammeters, 

Ground  Detectors  and  Circuit  Testers, 
Olimmeters,   Portable  6aivanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy. 

Weston  Standard  Portable  Direct  Mention  the  Wkstebk  Elmieioi4h  when  wrttlnir 

Beading  Voltmeter.  for  catal<ieaee, 


-sroTKi.T'r  lir  fobci:i.ain- 


NZSITIT  PERU  FXXSX:  PI.UG-. 

TRY  IT-YOUXI.  BUY  IT. 

PERU  ELECTRIC  MFG.  CO.,  PERU,  IND. 


SOLE 
MAKERS  IN  THB 
XS.  S.  A. 


THE  Fuel  Economizer  Co., 


MAIN  OFFICE  AND  WORKS:  MAUEAWAN,  N.  Y. 

^  Bbanch  Offices:    74  Cortlandt  St..  New  York:  Vfxs  Kx- 

»*^       change  Tfldg.,  Boston.  Mass.;  1105  MonndnocW  Bllt.,  ChicaRo.  Hi.;  54 

B'vSt.CliamDers,  Montreal,  Can.;  32  First  St.,  San  Francisco,  Csl. 
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WESTERN  ELECTRiaAN 


TRADE    MARK  1 


"ffifjioritrr  accumulator" 


REGISTERED   SEPTEMBER    1 


Ohklorid 


Ace  u  nn  u  I  a'to  rs 


IN    RESIDENTIAL    PLANTS. 


Rhinecliff,  Dutchess  Co,,  N.  Y.,  Aug.  2nd,  1898. 
THE  ELECTRIC  STORAGE  BATTERY  CO.,  New  York. 

Gentlemen:  The  battery  which  you  installed  for  us  in  October, 
1896,  has  been  in  constant  operation  ever  since,  giving  splendid  satisfac- 
tion. It  is  of  720  Amp.  hour  capacity  and  we  have  frequently  taken  over 
Soo  Amp,  h'rs  from  it  for  electric  lighting.  It  is  very  remarkable  but 
true  that  after  the  hard  service  sometimes  required  of  it  there  is  no 
visible  deterioration.  The  battery  has  given  absolutely  no  trouble 
whatever,  the  only  care  required  being  to  charge  and  discharge,  and 
occasionally  replace  evaporation.         Yours  very  truly, 

C.  H.  VAN  WERT,  JR.,  Chief  Engineer. 


New  York,  July  i8,  '98. 
THE  ELECTRIC  STORAGE  BATTERY  CO..   New  York. 

Gentlemen:  In  answer  to  your  inquiry  as  to  how  we  are  satisfied 
with  the  storage  battery  of  5S  cells  installed  by  your  Company  at  the 
White  Plains  residence  of  Mr.  Whitelaw  Reid.  will  say  that  battery  has 
been  in  constant  use  every  day  for  3  yrs.  and  10  mos.,  and  it  has  done 
all  you  said  it  would.  Battery  has  not  cost  us  one  cent  for  any  purpose 
since  it  was  put  in  and  has  required  but  very  little  attention. 
Very  respectfully, 

JA3.  A.  STILLMAN, 

Ch.  Engr.  Tribune  Bldg. 


THE  ZSIaXSCTRIC  STORAGE  BATTERY  CO. 


I  NEW  YORK,  20-22  Broad  St.  SAN  FRANCISCO,  CAL..  10  Front  St. 

SALES  OFFICES:  ■',  BOSTON,  MASS.,  CO  State  St.  Catalogues.  BALTIMORE,  MD.,  Equitable  Bldg. 

I  CHICAGO,  ILL.,  Marquette  Bldg.  CLEVELAND,  O.,  New  EnRland  Bldg. 

CANADA,  The  Canadian  General  Electric  Co.,  Limited,  Toronto,  Ont. 


Drexel  Building, 

PHILADELPHIA,  PA 


SPi:CIAl.IST8  IN  THE 

DIRECT   CONNECTION   OF  ELECTRIC   MOTORS 

TO  AL.Ii  OIjA!!iSE!i>  OF  L,I««HT  MACHINERV. 

Manufacturers  of  DESK,   CEILINQ  FAN   AND   POWER   IMOTORS,   also  notors  for  SEWENG 

OACHINES,  PUnPS,  ORGAN  BLOWERS,  LABORATORY  WORK  and  all  SPECIAL 

PURP05ES,  KNIFE  SWITCHES,  SWITCHBOARDS,  ETC. 

We  Make  Over  100  Kinds  of  A.  C.  Motors,  from  1-30  to  3  Horse  Power. 

The  Emerson  Electric  Mfg.  Co.,  ^■"-^'l7.'to^iis?raa?°  ^*- 


Making   Sockets  Our  specialty ' 

Write  for  full  particulars,  free  Samples, 
etc.     We  make  many  brands  of 

OCKETS 

Have  saved  others  money.    Can  save  yoi*. 

H.  T.   PAISTE  CO. 

PHILADELPHIA 


IMEINA/^     F>R0<3E:SS 


l-OOKIE     & 

I  1673  MICHIGAN  AVENUE, 


\f\A 


CHICAGO. 


Moat  interesting 
Toy  Engine  mode. 

Elet'tric 
BcaiiiEns^ine 

I-'orliphting 

Circuits  or 

Batteries. 
Sent    prepaid   on 
receipt  of  SI -50. 
M.  I>AVI!$  & 

Snipin.  Ohio. 


Keystone  Electrical 
Instrument  Co., 

9ib  Sl.&  Montgomery  Ave,, 

PHILADELPHIA. 
Switchboard  Instruments 

For   Central    Stations    anj 
Isolated  I'lants. 
New  York.  15  Cortlandt  Street. 
Cblcaco.  231  South  Canal  St. 


The  Best  SystemofBeltinglnthe  World 


^ONTp^WBjJECyx. 


When  you  want  to  enlarge  your  plant 
and  need  a  larger  building,  write  us.  We 
can  save  you  money. 

When  your  belts  slip  and  bearings  heat, 
remember  us.    We  can  do  you  good. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akroo  Electrical  Mfg.  Co.xtU 

C.  B.  &Q.  R.  R 

xiv 

.XlT 

Chicago  Armature  Co ... . 
Chicago  EdlBOn  Co .  ...  iv 

American  Battery  Co.-.- 

XX 

xii 

American  El.  Heater  Co. 

Till 

Chicago  EL  &  Stereo.  Co . . 

X 

Amer.  El.  Tel.  Co 

XV 

Chicago  Fuse  Wire  A.  Mfg 

American  Elec.  Works .... 

xi 

(JO 

imerlcan  Pegamoid  Cc. 

i 

CM.iSt.  P.  R.  R 

xiv 

Amer.  Reflector  &  Ltg.  Co 

.    iv 

Chicago  Rheostat  Co ... . 

xll 

Ames  Iron  Works 



Cinn.  Corrugating  Co  ... 

xvt 

Armmgton  &Slma  Co..   . 

xvil 

Cleveland  ElectrlcCo.... 

xiii 

Cleveland  El.  Trading  Co 

xli 

X 

Cling-Surface  Mfg.  Co. . . 

vi 

X 

Commercial  El.  S.  Co 

BaU  Engine  Co 

xvti 

Crocker-Wheeler  El.  Co. 



Barnes  Co.,  The  Wallace 

xl 

CroftOD  Storage  Bait.  Co 

X 

BftrnettCo..G-  &  H 

XX 

Cutler-Hammer  Mfg.  Co. 

i 

xi 

Cutter  El.  &  Mfg.  Co 

Beck,  A.,  ElectrlcCo.... 

sli 

Berlin  Iron  Bridge  Co.. 

XX 

slit 

ill 

Bertbold  &  Jennings  — 

Dayton  Globe  Ir.  Wks.  Go. 

xvi 

XX 

Dearborn  Drug  &  Ch.  Co. 

vlii 

BogartCc,  A.  L 



Delaware  Hard  Fibre  Co. 

XX 

Bossert  Elec.  Const.  Co.. 
Brady  T.  H  

XX 

1 

DlehlMfg.  Co 

Dixon  Crucible  Co..  Joa. 

vii 

Broomell,  Schmidt  &  Co. 

1 

Eastern  Elec.  Cable  Co. . 

BTOUghton,  H.  P 

X 

Edison  Lamp  Dept 

X 

Bockeye  Electric  Co 

Till 

Edison,  Thomas  A.,  Jr... 

BuUockElec.  Mtg.  Co.... 

xlil 

Carlisle  &  Finch  Co 

xli 

El.  Eng.Inst.Corr.  Inst.  . 

xi 

Central  Electric  Co 

V 

Electric  Arc  Light  Co.... 

ix 

Central  Mfg.  Co 

xlli 

Electric  Ry.  Equip.  Co.. 

ilii 

Electric  Storage  Batt.  Co .  i  i  1 

Electrician  Pub.  Co xlx 

Emerson  El.  Mfg.  Co iii 

Eimplre  China  Works ....  xx 

Eureka  Electric  Co xv 

Farr  Tel.  &  Cons.  Sup.  Co.  xv 

Fisk,  H.  M.,Mf&,  Co xv 

"For  Sale"  Advs xil 

Fort  Wayne  El.  Corp x 

Fuel  Economizer  Co 1 


Garlock  Packing  Co 

General  Electric  Co ... . 
Gen'l  Inc.  Arc  Light  Co.. 
Gordon,  A.  Y 


Hlne  &  Co.,  Lucius  A —  xll 

Hobart  Elec.  Mfg.  Co....  vlll 

Hodge,  Walsh  ALorlng.  xli 

Holmes  Fibre-Graph. Co.     

Huebel  &  Manger xil 

Illinois  Electric  Co 

Inglis,  Wm.,  W.  &  Ir.  Wks.    x 

Insull.  Martin  J x 

Internat'l  Cor.  Schools,      xiv 

K.  A  W.  Company,  The  .  l 

Kartavert  Mfg.  Co 

Keystone  Elec.  Inat.  Co.  ill 

Klein  &  Son,  Mathlas...  xiv 

KokomoTel.&ELMfg.Co.  xiv 
Kupel,  D.  A.,Tel.  &Elec. 

Mfg.  Co xiv 


LaRoche  &  Co.,  F.  A xvil 

Lea  Mfg.  Co xiii 

Leclanche  Battery  Co ... .    xiii 

Leflel&Co.,  James xvl 

Lemon,  L.  E x 

Leonard,  Ward  El.  Co . . .      .  x 
Leschen-Macomber-Wbyte 

Co xi 

Llndsley  Bros xiii 

Lockle  &  Vlall ...       Hi 

Lombard  WaterWh.  G.  Co.    xl 
L.  P.  &  D.  Transmitter  Co.   ill 

Manhattan  Eleo.  Sup.  Co. 

MansfleldTem.  Cop. Co. . .  xx 

Mass.  Chemical  Co 1 

McLennan  &  Co.,  K —  x 

Mica  Insulator  Co -. .  x 

MiscellaneouB  Advs xli 

MononR.  R xvl 

MontaukMultlp.Cb.Co.  xx 

Moore,  Alfred  P 1 

Munsell  A  Co.,  Eugene..  x 

National  Carbon  Co 

Nationallndla  Rubber  Co. 

New  York  Ins.  Wire  Co...   vlii 

Ohio  El.  Spec.  Mfg.  Co.  xil 

Ohio  Electric  Works....  vlii 

Okonlte  Co.,  The 1 

Otto  Qaa  Engine  Wks. . .    


Pacific-Electric  Co.' li 

PaiflteCo.,  H.  T .„.,       Ill 

Partrlck,  Carteri  Wllkins  i 
Peerless  Rubber  Mfg.  Co.  x 
Pelton  Water  Wheel  Co.  xvl 
Peoples'  Electric  Mfg.  Co.  xvl 


Peru  Elec.  Mfg.  Co 

Phillips  Ina'd.  Wire  Co. . 
Phosphor-Bronze  S;  Co . 
Proctor- Raymond  M.Co. 

Queen  <&  Co 


I 

xl 

xvl 

xil 

1 

Kawson  Electric  Co xiv 

Relsinger,  Hugo 

Robertson  A.Sons,  J.  L..    

Roche,  Wm 

Roebling's  Sons  Co.,  J.  A.  

Rosenberg,  Co. ,  A 

St.  Louis  Elec.  Supply  Co.   

Samaon  Cordage  Wks ....        x 

Sargent  &  Lundy xi 

Sawyer-Man  Electric  Co.     xiv 

Shelby  ElectrlcCo I 

Shultz  Belting  Co xx 

Simplex  Electrical  Co.,  The,    1 

Sipe&Sigler ix 

Skinner  Engine  Co 

Standard  Brass  Works.. .  xii 
Standard  Tel.  AEl.Co....  xv 
StandardUnderg.Cable  Co.       1 

Sterling  Electric  Co xv 

Stewart  Electrical  Co It 


StllweU-Bltrce  A  Smith- 

ValleCo.., lil.xlll 

Stout,  G.  H XX 

Stow  Mfg.  Co Tlil 

Stromberg- Carlson  Tel. 

Mfg.  Co Xiv 

SwartB  Metal  Befln'g  Co.  xil 

Torrey  Cedar  Co xill 

United  Elee.  Imp.  Co 

Varley  Duplex-Mag.  Co.,       xi 

Viaduct  Mfg.  Co xiv 

Vulcanized  Fibre  Co xx 

Wagner  El.  Mfg.  Co x 

Warren  El.  &  Spec-  Co....  ii 
Warren  Elec.  Mfg.  Co. .  xi 
Washburn  AMoanM-Co.  xi 
Western  Electric  Co....  vli 
Western  Elec.  Supply  Co. 

Iv,  vlii,  Ix,  xvli 

Western  Tel.  Cons.  Co —  xiv 
Weatinghouse,  Church, 

Kerr&Co xvil 

WestlngbouseEL&M.Co,  xtIU 
Weston  Electrical  Inst.  Co.  1 
Wllhelm  Tel.  Mfg.  Co...       xv 

Williams  Electric  Co xiv 

WiscODBin  Central  R-  R..  xlil 
Worcester  &  Co.,  0.  H,...  xiii 
Wyobcff,  Seamens  & 

Benedict xvl 
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We  have  the  Larg^est  and  Most  Complete  Electrical 


In  the  West.  EL,ECTRICAL,  REPAIRIS  AHfD  MACHINE  WORK  OF  EVERY  DESCRIP- 
TIOIV.  In  having  yonr  repair  work  done  by  a  company  operating  hnndreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  benefit  of  onr  experience. 


CHICAGO  EDISON  COMPANY, 


76     IS/IA.RKE' 


SINGLY  ON  90  TO  J  25  V. 
SINGLY  ON  220  TO  240  V. 
TWO  OR  MORE  IN  SERIES 
ON  200  TO  600  V. 


BERGMANN 

E  ENCLOSED  ARC  LAMPS.  B 
R  DIRECT  CIRCUITS.       E 

6 

M 
A 

ARC  LAMP  SALES   DEPT.:  II 

II  General  Incandescent  Arc  Light  Co.,  n 

p|  572  First  Avenue,  New  York.  ^j 

BERGMANN 


ALTERNATING 


SINGLY    ON   JOO  TO  J30  V. 
ANY  ALTERNATIONS. 

ARC  LAMP  SALES   DEPT.: 


R 

e 

M 


■■  1  •■  •  •  •  •  r-  ■  •■  •■.^S.<»>5.«>«>«^»«KSKS><S><S>«><^<^«•■S'<8.«>?>«><5>'S.•?>>»<S.^«S■«><$^«*>••^$>^ 

Stewart  Electrscal  Co., 

CINCINNATI,  OHIO. 


I  FOR  SALE  QUICK, 

%  ;W  street  cars,  both 

,g.  op  en  and   closed, 

<fc.  equipped  each  with 

4>  puir  No.  6    Edison 

<?>  motors  at  $200  per 

<5>  car. 


Write  us  for  prices  on  anytliing  in  tlie  following  li^t  <  r  any 

otluT  macliinery  wantt^d.    This  list  coinprist- s  a 

f  -w  of  uur  large  stock. 


<-eiiei-ator«<.  fjOO  \olt. 

One  T.-H.  ciass  16.  io  k.  w. 
Two  Edison  ISo.  2u,  6o  k.  yf. 
Four  Kdihon  No.  3-^.  100  k.  w. 
TwoT-H.  ni-p.75k.  w. 

Itynamos 

Two  200ligllt.  ICC.  p.,  nOTOlt. 

One  100  light,  in  c.  p..  no  volt. 
TWO2.0U0  c.  p.  T.-tl.  L.  I). -2, 

35  light. 
One2.ou0  c.  p.  Standard, 40  It. 
One  3.000  e.  p.  hrush.  i  It. 
One  10  ampere  U  ood,  3  It. 


Motors, 500  volt. 

One  Vs  h  p.  Kevstone. 
Oi.e  1  h.p.  T.-H. 
TW0  7W  li.  p.  T-H. 
Oi.e  10  h.  p.  Hddy. 
One  25  h.  p  Brush. 
One  50  h.  p,  T.-H. 

aiotorK  220  volt. 

One  ^i   h.  p.  Varwicb. 
One7'/s  h    p.  Mather. 
One  10  h.  p.  Daft. 
One  l.>h.  p.  Kddy. 
One  16  h.  p.  Edison. 


The  above  are  second-hand,  in  good  condition. 


N 
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W 
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D 
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H 
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I  R°ini;ir's"or  electrical  machinery. 


s^.oaci'^QPoSci.Q.aP.o.o.ofeqAaaSaaaiP 


Monarch  Lamps 

Have  been  for  the  past  six  years  well  and 
favorably  known. 

They  always  maintain  their  high  standard.    Write  for  prices. 


WESTERN  ELECTRICAL  SUPPLY  CO., 

10  AND  12  N.  NINTH  STREET,  ST.  LOUIS,  MO. 


November  26,  iS 
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WAGNER  TRANSFORMERS 


TYPES 


New  Types,  New  Designs,New  Prices. 


II 


II 

II 


f<S> 


■s>l 


<8>«> 
*«> 

II 
II 


II 

44 


II 
II 

II 
II 

41 
4| 


The 

Wagoner 

5elf= 

Starting: 

5ingle= 

Phase 

Power 

Motors 


Increase 

The 

Earning; 

Capacity 

of 

Single= 

Phase 

Systems. 


Distributing  Agents  for  Wagner  Products, 


Fully  described  in  our  new  catalogue. 


If  directly  engaged  ip  the  electrical  business,  send  us  your  business-card  or  letter-head  and 
secure  a  copy. 


CENTRAL  ELECTRIC  COMPANY, 


GEO.  A.  McKINLOCK,   President. 

CHARLES  E.  BROWN,   Secretary. 

S.  R.  FRAZIER,  Treasurer. 


f 


^Oi3APP01NT9     (^ 


264=266=268=270  Fifth  Avenue, 

CHICAGO, 


Headquarters  for  Pass  &  Seymour  Specialties. 
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Our  Method  of  Treating 

Oily  Dynamo  Belts  with 


iEJiYj-suj]acE?4o^ 


We  ^arantee  satisfaction  on  all  belts .  If  not  entirely  satis- 
factory tbe  goods  are  subject  to  our  order,  and  we  will  pay 
transportation  both  ways. 


Clinq=Surface 

\A/ill   S-top   all   Slippingr, 
Relieve  -thie    Bearings, 

And  Increase  the  Power,  in  some  cases  as  much  as  thirty  per  cent,  and  keep 
the  belts  soft  and  pliable. 


GLING-SURFAGE  MFG.  CO.,  177-182  VIRGINIA  STREET,  BUFFALO,  N.  Y. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AjmunoiBtors. 

Central  Jilectric  Co. 

Conunerclal  Kl.  Supply  Co. 

Edwarae  &  Co. 

Eleotrlo  4pplianoe  Co. 

IQlnois  Electric  Oo. 

OqIo  Electric  Works. 

Partrick,  Carter  &  WUkins. 

Proctor-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Are  l^ampa. 

Central  Gleotnc  Co. 

Dlehl  Mfg.  Co. 

Electric  Arc  Light  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Qen'l  Inc.  Arc  Light  Co. 

InsuU,  Martin  J. 

Lea  Mfg.  Co. 

Peoples'  Electric  Mfg.  Co. 

Stout.  G.  H. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

WestitQghouse  El.  &  Mfg.  Co. 
Are  lilffht  Cord. 

Leschen-  Macomber-Whyte 
Co. 

aaxDBon  Cordage  WkB. 
Batteries  and  Jars. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appllanoe  Co. 

Illinois  BleotrlcCo. 

L««laft«he  Battery  Co.,  The 

Manhattan  Else.  Sup.  Co. 

National  Carbon  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  A  WUkins. 

Peru  Eleo.  Mfg.  Oo. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearings    and    Bearing 

Metal. 

Lesohen-Maoomber-Whyte 
Co. 

Standard  Brass  Works. 
BeUa. 

Central  Electric  Co. 

Conunerclal  El.  Supply  Co. 

Edwards  A  Co. 

Sleotrlo  Appllanoe  Co. 

Huebel  &  Manger. 

Illinois  Electric  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  &  WUkins. 

Proctor-Raymond  Mtg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Cling-Surface  Mfg-  Co. 
Beltlns, 

L.  P.  &  D.  Transmitter  Co. 

PeerleM  Ruboer  Mfg.  Co. 

Sbolti  Belting  Oo. 
Beilers. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

WeatlnghouBe,  Church,  Kerr 
&Co. 
Beokti.  Bleetneal. 

Btniriolan  PubUBhlng  Oo. 
Bridges,  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
Brnshea. 

Central  Eleotrlo  Co. 

Commercial  El.  Supply  Oo. 

Holmes  Plbre-Qraphlte  Oo. 

K.  &  W.  Company. 

Oblo  Elec.  Specialty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Buildings  and  Boofing. 

Berlin  Iron  Bridge  Go. 
Bnrglar  Alarms. 

Central  Electric  Co. 

Commercial  El.  Supply  Go. 

Edwards  A  Co. 

tleetrio  AnpUanoe  Ca 
uebel  &  Manger. 

Partrick,  Carter  A  Wilklns. 

Western  Elect.  Supply  Co. 
Cables  (See  Insolated  Wires.) 
Cables.  Blectrlc  (See  Inau- 

aiad     WlreBj,     Copper, 

Mheet  and  Bar. 

Amerloan  Eleo.  Works. 

Brliey,  W.  E. 

Central  Electric  Co. 

Commercial  El.  Supply  Go. 

Eastern  Eleotrlo  Cable  Oo. 

General  Electric  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F. 

Mew  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  O.  Co. 

Washburn  &  Moen  Mfg.  Oo. 

Western  Elect.  Supply  Co. 
Carbons. Points  A  Plates. 

Ocntral  Electric  Co. 


Chicago  EdlBon  Co. 

Cnommerolal  El.  aupjtly  Co. 

iSleocrio  Appliance  tjo. 

Rational  carbon  Co. 

Keialnger,  Hugo. 

Western  Elect.  Supply  Co. 
Castings. 

Standaid  Brass  Works. 
Circuit  Breakers- 

LaRoche  &Co.,  F.  A. 
Compound. 

Dearborn  DrugAChem.Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

MoLennan  &  Co.,  K- 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Oo. 

Western  Elect.  Supply  Co. 
Constraction  A.  Itepairs. 

Akron  Elec.  Mfg.  Co. 

Bullock  Elec.  Mtg  Co. 

Chicago  Edison  Go. 

P6.  Wayne  Eleo.  Corporation. 

Hodge.  Walsh  &  Lorlng. 

Sargent  &  Lundy. 

Wagner  Elec.  Mifg.  Co. 

Western  Electric  Co. 

Western  Eleot.  Supply  Co. 
Contractors  and  Blectrlc 

IdfflLt  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Foree. 

Broughton.  H.  P. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Oo. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation- 
General  Electric  Oo. 

Sargent  &  Lundy. 

Unitea  Elec.  Imp.  Co. 

Wagner  Eleo.  Mfg.  Oo. 

Warren  El>ec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  Eleo  &  Mfg  Oo. 
Copper. 

Belly  &  Co..  Ohaa.  H. 

Mansfield  Temp.  Copper  Co. 

Standard  Brass  Works, 
Copper  W^lres. 

Amerloan  Bleotrloal  Worka. 

Bealy&Co.,  Chas  H. 

Brliey,  W.  R. 

Central  Blectrlc  Oo. 

Ohloago  Edison  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appllanoe  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

National  India  Rubber  Co. 

Okonlt©  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng'sSons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Cordace. 

Samson  Cordage  Wks. 
Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 

Int.  Correspond.  Schools. 
Oross-Arnis,    Pins     and 

Brackets. 

Brady,  T.  H. 

Central  Electric  Co. 

Central  Mfg.  Go. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appllanoe  Co. 

Electric  Ry.  Equipment  Co. 

Farr  Tei.  &■  Cons.  Sun.  Co. 

Western  Elect.  Supply  Co. 
Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Go. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Cleveland  Electric  Go. 

Commercial  ffil.  Supply  Co. 

Cutter  TCI.  &  Mfg.  Co. 

Edwards  *  Go. 

Eleotrlo  Appliance  Oo. 

Emerson  El.  Mfg.  Go. 

General  Elec.  Co. 

Illinois  Electric  Co. 

InsuU.  Martin  J. 

K.  &  W  Company. 

LaRoche  &  Co.,  F.  A. 
Leonard,  H.  Ward  Elec.  Co. 

Palate  Co.,  H.T. 

Peru  Elec.  Mfg.  Co. 

Wagner  Eleo.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouae  EL  ft  Mfg.Oo. 


Dynamos. 

Akron  Elec.  Mfg.  Oo, 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

GrocKer-Wbeeler  Elec  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Eleotrlo  Co. 

InsuU,  Martin  J. 

Ohio  Electric  Works. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warrfiu  Elec.  Mfg.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Economizers,  Fuel. 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Go. 
Elec.  Ueafg  Appliances. 

American  Eleo.  Heater  Go. 
Electric  Bailn^ays. 

General  Electric  Go. 

Westlnghouse  El.  &  Mfg.  Oo. 
Electrical  and  Uechanl- 

eal  Engineers. 

Bain.  Force. 

Broughton.  H.  P, 

Lemon.  L.  E. 

Sargent  &  Lundy. 
Electrical  Instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  ^.ppUance  Oo. 

General  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Elec.  Co. 

Ohio  Electric  Worka. 

Palste  Co..  H.  T. 

Queen  &  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weaton  Electrical  Inst.  Oo. 
Electrical  Specialties. 

Carlisle  &  Finch  Go. 

Central  Electric  Go. 

Chicago  Fuse  Wire  &  Mf .  Co. 

Cleveland  Electric  Oo. 

Commercial  El.  Supply  Oo. 

Davis  &  Sons,  M. 

Lea  Mfg.  Oo. 

Ohio  Elec  Specialty  Mfg.Go. 

Ohio  Electric  Works. 

Paolflc  Electric  Oo. 

Western  Elect.  Supply  Co. 
Electro-Magnets. 

Varley  Duplex-Magnet  Co. 
Electro-Plating  lUach'y. 

Besly&CcGhas.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 
Engines,  6as. 

Otto  Gas  Engine  Wki. 
Engines,  Steam. 

Ames  Iron  Works. 

Armlngton  &  Sims  Co. 

Ball  Engine  Co. 

Skinner  Engine  Co. 

Westlnghouse,  Church,  Kerr 
»fcCo. 
Fan  Outfits. 

Beck,  A.,  Electric  Oo. 

Carlisle  &  Finch  Oo. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Go. 

Illinois  Electric  Go. 

Ohio  Eleotrlo  Works. 

Rosenberg,  Co.,  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Electr'c  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Suoply  Co. 

Weatinghouae  El.  &  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
FUes. 

Barnett  Co..  G.  &  H. 
Fixtures.  El.  &  Comb*n. 

Central  Electric  Co. 

Commeroial  El.  Supply  f^o. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfcr.  Co 
Fnses,  Enclosed. 

Chicago  Fuse  Wire  &  Mf,  Co 

InsuU.  Martin  J. 
Fuse  VTIre. 

Central  Electric  Co. 


Chicago  Fuse  Wire  &  MI.  Co- 
Commercial  El.  Supply  Co. 

Electric  Appliance  Co- 
Western  Elect.  Supply  Oo. 
(icaskets. 

Peerless  Rubber  Mfg.  Co. 

Robertson  &  Sons,  J.  L. 
€ras  Lighting,  Electric. 

Bogart,  A.  L.,  Go. 

Central  Electric  Co. 

Partrick.  Garter  A  WUkins. 

Western  Electric  Co. 
6rears. 

Besly  A  Co..  Chas.  H. 
General  Elee.  Supplies. 

Beck.  A.,  Electric  Co. 

Central  Electric  Co. 

Chicago  Edison  Go. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Manhattan  Bleo.  Sup.  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  &  WUkins. 

Peru  ElecMfg.  Co. 

St.  Louts  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Go. 
dobes  and  Electrical 

Cilassn^are. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Ca. 
<^OT'^or8,  Water  IFheel. 

LombardWater  Wheel  Gt. Co. 
4i;raphlte  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dlion  Crucible  Co.,  Jos. 

Holmes  Flbre-Granhite  Co. 
1>;nards,  Inc.  l^anip. 

IngUs,  Wm.,  Wire&  ir.  Wks. 
Insulators   and  Insulat- 
ing Materials. 

Briiey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Sunply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Illinois  Electric  Oo. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mloa  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Go. 

Okon(teCo..The. 

Palste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

PhllUpa  Insulated  Wire  Co. 

Simplex  Electrical  Go. 

Standard  Underground  0.  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      Wires      and 

Cables— magnet  Wires. 

American  Electrical  Works. 

Brlxey.  W.  R. 

Central  Electric  Co. 

Commeroial  El.  Supply  Co. 

Eastern  Electric  Cable  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Lescheu-Macomber-Whyte 
Co. 

Montauk  Multiph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfe.  Co. 

Western  Elect.  Supply  Go. 
Junction  Boxes. 

Bossert  Elec.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
LrampH,  fucandescent. 

Beacon  Lamp  Co. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chlcaco  Edison  Oo. 

Commercial  El.  Supply  Cc. 

Edisfin  Lamp  Dept. 

Edison,  Thomas  A.,  Jr. 

Electric  Appliance  Co. 

General  Electric  Co.. 

Illinois  Electric  Co. 

InsuU.  Ma'"tin  J. 

K.  A  W  Oomnany. 

Manhattan  Eleo.  Sun.  Co. 

O^io  Electric  Works. 

Sawyer -Man  Elec.  Co. 


Shelby  Electric  Co. 

United  Eleo.  Imp.  Co. 

Warren  Elec.  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
liCather. 

American  Pegamoid  Co. 
l^ightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westlnghouse  EI.  A  Mfg.  Co. 
Slagnet  W^ire. 

(See  Insulated  Wires.) 
Mechanical  Slachlnery. 

Besly  A  Co.,  Chas.  H. 

StllweU-BIerce  Smith- Valle. 

Westlnghouse,  Church,  Kerr 
A  Co. 
aiica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Blec, 

General  Electric  Oo. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beck,  A..  Electric  Co. 

Bullock  Elec  Mfg.  Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Oo. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Oo. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Ohio  Electric  Worka. 

Sargent  A  Lundy. 

United  Elec.  Imp.  Oo. 

Wagner  Elec.  Mfg.  Co. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S':pply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Packing. 

Bealy  A  Co.  Ohas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfg.  Co. 

Robeitson  A  Sons.  J.  L. 
Paints. 

American  Pegamoid  Co. 

Central  Electric  Go. 

Cling-Surface  Mfg.  Co. 

Commeroial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Bealy  ft  Co.,  Ohaa.  H. 

Phosphor  Bronze  Sm. Co.  Ltd. 

Standard  Brass  Works 
Platinum. 

Baker  A  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Go. 

LIndsley  Bros. 

Torrey  Cedar  Go. 

Worcester  A  Co.,  C.  H. 
Porcelain. 

Central  Electric  Oo. 

Commeroial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
Refiners. 

SwartR  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Re-  Winding— Repairs. 

Beck,  A..  Electric  Co. 

rass  A  Aaron  Co. 

Cnicago  Armature  Co. 

Chicago  Edison  Co. 

Cleveland  El.  Trading  Co. 

Hodge,  Walsh  A  Lorlng. 

Stewart  Electrical  Co. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Oo. 

General  Eleotrlo  Co- 

InsuU.  Martin  J. 

Leonard,  Ward.  Electric  Co. 

Ohio  Eleo.Speoift'ty  Mfg.  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Co. 
Second-Hand  Machin^y. 

Cass  A  Aaron  Co. 

Cleve'and  El.  Trading  Co. 

Hodee.  Walsh  A  Lnrlug. 
.  Stewart  Electrical  Co. 
Shades. 

Amer  Reflector  A  Ltg.  Co. 

Speaking  Tubes. 

Central  Electric  Co. 


Edwards  A  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

PartrlcK,  Carter  A  Wllklna. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Speed  intUoatorB, 

Besly  A  Co.,  Ohas.  H. 

Keystone  El.  Instrument  Oo. 

Queen  &  Oo. 

Robertson  A  Sons,  J.  L. 

Weston  Electrical  Insi.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  Vlall. 

Slpe  A  Slgler. 
Tapes.  Insulating. 

American  Electrical  Works. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  .^ppUance  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  P. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Oo. 

Washburn  A  Moen  Mfg.  Oo. 

WesternElectric  Co. 

Western  Elect.  Supply  Co. 
Telephones,    Telephone 
Material  and  Switch- 
boards. 

Allen- Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Oo 

Eureka  Electric  Co. 

Farr  Tel.  ACona.  Sup.  Co. 

Fisk,  H.  M..  Mfg.  Co. 

Gordon.  A.  Y. 

InsuU,  Martin  J. 

Kokomo  Tel.  A  EL  Mfg.  Co. 

Kusel,  D.A.Tel.  A  El.  Mfg.  Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Oo. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  Tel.  Cons.  Oo. 

WUhelm  Tel.  Mfg.  Oo. 

WUllama  Electric  Co. 
Tools. 

Klein  A  Son,  Mathlaa. 
Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft,  Wayne  Elec.  Corporatiou 

General  Electric  Co. 

Wagner  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  £1,  A  Mtg.  Oo 
TroUey  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Oo. 
Turbined:  Water  Wheels. 

Dayton  Globe  Iron  Worka  Oo 

Leffel  ft  Co.,  Jas. 

Pelton  Water  Wheel  Co. 

StUweU-Biswta  Smlth-vaUe 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  ft  Co.,  Ohaa.  H. 

Briiey,  W.  R. 

Central  Eleotrlo  Co. 

Commercial  El.  Supply  Co. 

Electric  ADplianoe  Co 

IlUnmg  Electric  Co. 

Leschen-Macomber-Wcyte 
Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Oo. 

Roebllng'sSons  Co.,  J  A. 

Standard  Underground  C  Co 

Washburn  A  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
XRay  Outfits. 

Central  Electric  Co. 

Commeroial  Bl.  Supply  (jo 

EdtBon  Lamp  Dept. 

Queen  ft  Co. 
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Exhaust  Fans 

FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 


For  Theatres, 

Hospitals, 

Public  Buildings, 

and  All  Places 

where 

Perfect  Ventilation 

is  Desired. 


All  Pans 

Directly  Connected 

to  Motors. 


Equipped 

with 

Fire- Proof 

Speed  Regulator 

of  the 

Most  Improved 

Type. 


Catalogue 

Sent 

Upon  Application. 


DIEHL  MANUFACTURING  CO., 


SHOW  ROOMS: 


561=563  Broadway,  NEW  YORK. 
128=132  Essex  Street,  BOSTON. 
192=194  Van  Buren  Street,  CHICAGO. 


Main  Office  and  Factory: 

ELIZABETH  PORT,  N.  J. 


S.  K.  C.  INDUCTOR 
GENERATORS 

FOR  SINGLE  PHASE, 
TWO  PHASE  or 
THREE  PHASE- 
HIGH  OR  LOW  Voltage. 


Smaller  Machines  Wound  for  from   1,200  Volts 
to  6,600  Volts. 

Larger  Machines  Wound   for   from    1,200  Volts 
to  12,000  Volts. 


The  S.  K.  C. 
Inductor  Alternator 

represents  the  latest  development  in  al> 
ternating-current  apparatus  and  is  destined 
to  supersede  Revolving  Armature  and  Re* 
volving  Field  flachines.  It  possesses  the  ad- 
vantages of  both  and  the  disadvantages  of 
neither. 


Western  Electric  Company 

Manufacturers  of  and  Dealers  In  Electrical  Apparatus  and  Supplies. 


CHICAGO. 


NEW  YORK. 


LONDON, 
79  Coleman  St. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  Breteull. 


EXCLUSIVE  WESTERN  AGENTS  FOR 

STANLEY   ELECTRIC  MANUFACTURING   COHPANY 

PITTSFIELD,  HASS, 
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Dearborn  Saccharated  Tannins 

INSTEAD  OF  ''SODA  MIXTURES," 
CLEAN    BOILERS   WITHOUT  THAT   AWFUL    CORROSIVE   ACTION. 


American  Electrical  Heater  Company, 


MANUFACTURERS  OF 


ELECTRIC  SOLDERING    IRONS, 

TAlIiOKS'    IROXS.     I^AUIVORV     IKOKS.    HAT    IKOXS,    C1TRJL.1NG    IRO^ 

HEATERS,  ETC.    Also  other  Devices  for  Electrical  HeatiDg^. 
IS-y    RIVER    STREET-,  ^ETF^^IT,    IVII^I-«. 


ESTABLISHBD  1875 


Stow  Flexible  Shaft 

AND 

IRON  CLAD  ELECTRIC  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  TappiDR,  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingiiamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  5onoenthaI  &  Co,, 

85  Queen  Victoria  StroHt.  London.  England. 


Electric  Carriage*  0  QC 

Light !po.93 


WE  ARE  SELLING 

i  ■  .00  Electric  EeU  Outfits  for S  1.00 

l-SSBSffiSI^^V^'^^       21.00 Telephones,  complete,  for 6.95 

iS^ffil^^*/ isfe^tr        12.C0  Fan  Motors,  with  Batteries,  for..     6.95 

IfflEHSyMMlff  /r^e=-l|—        3-00  Electric  Hand  Lanterns  for 8.00 

■^^•MKWift.' y^ll^      10.00  Electric  Carriage  Lights  for 3.95 

B^HRflnmiW -^'-^//.  g.oo  Medical  Batteries  for 3.95 

5.C0  Electric  Belts,  the  genuine,  for  . .     1  00 

3.00  Necktie  Lights,  with  Dry  Battery     1.50 

14-Candlc  I  landing  Lamp,with  Battery.   10.00 

Telegraph  Outfits,  complete,  for 2.25 

Miniature  Electric  Lamps  fur 40 

Sewing  Machine  Motors  for 5.00 

^,  ^^  All  Electrical  Books  at  low  prices. 

We  undersell  all  on  Everything  Electrical. 
OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOVELTIES  AND  SUPPLIES. 

Agents  wanted.    Send  for  New  Catalogue  just  out- 


Steel  Dynamos  and  Motors,  8, 

15,  20,  35,  50,  100,  200,  300  and 

500-light  machines.  %,  i,  2,  8, 
5,  10,  15,  30  and  50  h.  p.  mo- 
__    tors.    State  what  you  want 
^3  and  get  our  prices  before  or- 
dering. 
THE  HOBART  ELECTRIC  IWFG.  CO.,  •  Troy,  Ohio. 


The  Electrician  Publishing 
Co.,  Suite  5  lo  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue, 


BUCgEyE 


IIMCAND 

Monadnock  Building,  Chicaero. 


QUALITY 

UNEOUALED. 
FACTORY 
PRODUCTION 
TRIPLED. 

;iM'r  uAiviPS. 

THE  BUCKEYE  ELECTRIC  CO.,  Cleveland,  Ohio. 


Th^  F"^rri^ 


OFFICE 


»l 


1  131   THE  ROOKERY. 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago,  III. 

Gentlemen: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you  are  aware,   the  wire   upon  the 
wheel  is  v  ry  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


Grimshaw  White  Core, 

RAVEN  WHITE  CORE,  RAVEN  BLACK 

CORE,      COMPETITION     LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 

MAIN  OFFICE:  DDnurucci  CHICAGO:  BOSTON:  SAN  FRANCISCO: 

13-17  Cortlandl  St.,  New  York.      ""'""'""■I   320  Deartorn  St.     l34Congres>  St.  71  Flood  Building. 


WE  ARE  IN  THE  LEAD.  1° WHY? 


Our   Double   Adjustment  Wood   and  Iron  Box  Bells   are  Equal  to  the   Best. 
Our   Perfection   Annunciators    are    Electrically    and    Mechanically    TJnequaled. 
Our  No.    1    Telephone   Battery  Excels   All  Others. 
Our   Giant  Battery  Has   Never  Been   Equaled. 
Our  Bronze   Pushers   are   of  the   Most   Modern   Design. 

Our    House    Goods    and    Telephone    Departments    are    Complete   Throughout   and 
Second   to    None. 


Western  Electrical  Supply  Co., 

10  and  12  North  Ninth  Street,  ST.  LOUIS,  MO. 


'Ivf?)veriib6r;  %6v- 1 8if8 
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FRANK   N.  PHILLIPS,  PRESIDENT. 
C.   H.  WAGENSEIL,  TRCASUnCfi. 


EUGENE  F.   PHILLIPS, 
General  Manager. 


E.  ROWLAND  PHILLIPS,  VICC-PRCS, 
C.  R,  REMINGTON,  JR.,  ScC. 


AMERICAN  ELECTRICAL  WORKS. 


PBOVTDEIVCE,  B.  I. 


BARE  AND  INSULATED  ELECTRIC  WIRE, 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 


-Railway  Feeder  and  Trolley  Wire, 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman,  lo  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  PhlUlps'  Electrical  "Works. 

MAIN  OFFICES  AND  FACTORIES.   PHILLIPSDALE,   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  ■? 
obtained  under  any  conditions.        % 


Address 


LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASSi 


Frederick  Sargent. 


A.  I).  Luudy. 


SARGENT  &LUNDY 


e:imoine:i 

13  and    15  Monadnock  Block.  CHICACO.  ILL. 

IF  YOU  KNOW 

WHAT  IS  TO  YOUR  BEST  ADVANTAGE  YOU 
WILL 

BUY  BEACONS.       . 

WHY? 

BECAUSE  THEY  ARE  GUARANTEED  TO 
AVERAGE  A  MAINTENANCE  OF  INITIAL  C.  P. 
AT  STANDARD  EFFICIENCY  FOR  OVER  300 
HOURS,  AND  TO  HAVE  AN  AVERAGE  LIFE 
OF  OVER  600  HOURS. 

MULTIPLE  SERIES  FOR  ALL  CIRCUITS, 
MINIATURES,  ETC. 


i 


BEACON   LAMP  CO., 

New  Brunswick,  N.  J. 


K 


■  SPfC//li7/£S~'a£/tCOjV  "S£/It/MG  AliTAL  - 

/^  s.  a^*^^  St:    c/u.<i 


Can  I  Become  an  Electrical  Engineer? 

This  question  Is  answered  in  our  FREE  Illustrated  boik,  entitled:    "CAN  I  BECO.UE  AN  ELECTRICAL  ENGINEER?"    Address 


V«0»5^^ 


ELECTBICat 
k     ENGIIVEER. 


The  Electrical  Engineer  Institute  of  Correspondence  Instruction,  Dept.  K, 

120-183  1,IBEKTY  STBEET,  SEW  ITOIIK.  U.  S.  A. 

(Conducted  under  the  auspices  of  "The  Electrical  Engineer.")  Instruction  Payable  in  Instalments  of  $2.00  PER  MONTH. 


IMPROVED 
WARREN 


2,000  LIGHTS. 


ALTERNATOR 

SANDUSKY  a» 

OHIO 


Save 
Your 
Eyes 


— coocenirate  the 
rays  of  liglil  where 
light  is  needed— by 


Espcrscn 
Adjustable  Shade  Lamp 


Ada  [fled  lo  use  at  any  desk,  table,  piano,  type- 
writer, bench,  etc.,  where  incandescent  electric 
light  is  obtainable.  Increases  light  50  per  cent. 
Adjustable  to  nnj  po=itiuu  Con  pktclj  shades 
iho  eye=  Hai  d  ome 
illustrated      nta    er"      -sag 

agents  de  ir    1  ''"*W 

cachcity     Au  ir        i        ■^■x 

PACIFIC  ^- 

ELECTRIC 

CO., 

DepLG 
taCro'se 

Wis    USA        wd^iA  l  LsT^iiarnHp'o  _ 
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Write  for  Price  List  now  on  the  press. 
This    will    be    the    most     comprehensive 

Fuse  liVire  Cataloene  ever  issued. 
{Pigeon  hole  size).  It  gives  full  infor- 
mation for  ordering 


Fuse  Wire, 
Fuse  Strip, 
Fuse  links. 


Also  **5tandard"  Tel.  & 
Tel.  Fuses  and  Bases. 

ESTIMATES  AND  DISCOUNTS  GIVEN  PROMPTLY 
ON  RECEIPT  OF  SPECIFICATIONS. 

CMcaio  M  fire  &  H  Co., 

J54  Lake  St.,  CHICAGO. 

NEW  YORK  office:  853  BROADWAY. 


EVERYTHINB  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  JHE   "CHICAGO"    RAIL   BOND. 


WASHBURN  $c  MOEN  MFC.  CO., 


\A/OF9CeSTEF9p   i 

BXAKCH  OFFICES  AND  WARCHOUSES:    N»   York,  CMaifO.   S*n  FntKlaoo    Houtlon.    Phllailoltiihbi, 

PItltburg,  Baiton. 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.    Also  Qas  Lu'  " 
Spark  Col/B.    THE  VARLEY  DUPLEX  KtAGN: 

138  Seventh  St.,  Jersey  City,  N.  J. 


cor, 


ESTABLISHED     1BST. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

Bristol,  Conn. 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRiED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co,,  Chicago. 
Pettingell  Andrews  Co,,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Loais  Electrical  Supply  Co.,  St.  Lonis, 
The  Bradforcl  Belting  Co,,  Cincinnati, 


Phillips  Insulated  Wire  Co.; 

Office  and  Factory:    PAWTUCKET,  R,  I. 
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WANTED. 

r  By  an  experienced  man,  position  as  superin- 
tendent or  engineer  of  small  plant.  Can  furnish 
flrst-class  references.  Address  C.  E.  E.,  care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


WANTED. 

^  A  man  competent  to  do  line  work,  trim  lamps 
and  assist  engineer  In  the  operation  of  an 
electric  light  plant.  Wages  thirty-flve  dollars 
per  month.    Apply  to 

SPRING  VALLEY  ELECTRIC  LIGHT  CO., 
Spring  Valley,  Illinois. 


WANTED. 

Second-hand  Corliss  engine  of  800  to  1.200 
horsepower;  must  be  In  first-class  shape;  ^ve 
full  description  and  price.  Answer  quick. 
Address  A.  B.  STIFFENS,  855  The  Kookery. 
Chicago. 


and 
others 


WANTED. 

Competent  salesman  wanted  to  carry  as  side 
line  electrical  Instruments.    Address 

"231." 
Care  Western  Electrician,  Chicago,  111. 


<4RMATURES  TO   REWIND. 

.Winders  direct  from  T.-H.  and  Westinghouse 
■hops.  Work  guaranteed.  Ten  years'  experience. 
Light  plants  Installed  complete.  Send  for  prices. 

HODGE,  WALSH  &  LORING, 

701  Delaware  St.,  Kansas  City,  Mo. 


FOR  SALE. 

750  light  alternator  or  will  trade  for  smaller 
machine  and  cash.  Address  "  C.  C.,"  care 
Western  Electrician,  Chicago. 


FOR  SALE. 

One-fourth  interest  In  paying  electrlc-Iight 
plant  that  cost  $23,000  three  years  ago;  if  sold 
soon  will  take  $3,500  cash  for  my  interest  and  re- 
sign my  position  as  superintendent  in  favor  of 
purchaser.  Address  "H,"  care  Westkrn  Elec- 
trician. 


FOR  SALE. 

Electric-light  plant  in  Illinois,  within  135  miles 
of  Chicago.  All  new  machinery,  been  run  three 
years.  16  years'  franchise  yet  with  the  city. 
Plant  on  paying  basis.  Good  reason  for  selling. 
luTestlgatlon  invited.  Address  "B.  M., "care  of 
Western  Electrician,  510  Marquette  Building, 
Chicago. 

FOR  SALE. 

Electrb  light  plant  In  northwestern  city  of 
2,500  people.  New  plant  on  paying  basis.  Am- 
ple capacity  for  future  business.  Good  franchise 
and  city  contract.  Midnight  service.  Good  in- 
vestment and  closest  investigation  Invited.  Ad- 
dress "LIGHT,"  care  Western  Electrician,  510 
Marquette  Building.  Chicago. 


PROPOSALS  FOR  ELECTRIC  LIGHT  PLA^T 
.  Department  of  the  Interior,  Office  of  Indian 
Affairs,  Washmgton,  D.C.,  Xov.  lo.isas,— Sealfd 
pr<Tposals,  indorsed  ■■Proposal  for  Electric  Llglit 
Plant,  iVIt.  Pleasant  School,  Mich  ."  and  ad- 
dressed to  tlie  Commissioner  of  Indian  Affairs. 
Washington.  D.  C  .  will  be  received  at  this  office 
until  one  o'clock,  p.  m.,  of  Tuesday,  Dec.  '/f, 
1S9S,  for  furnishing  and  dellverlnc  the  necessary 
materials  and  labor  required  In  the  construction 
andcojmpletlonof  an  electric  light  plant  at  the 
Indian  Industrial  School,  Mt.  Pleasant.  Mich., 
in  strict  accordance  with  plans,  specifications 
and  instructions  to  bidders,  which  may  be  ex- 
amined at  this  office;  the  U.  S.  Indian  Ware- 
house, No.  1G02  State  ^  t.,  (Chicago,  III. ;  the  Build- 
ers'and  Traders' Exchange.  Omaha,  Neb.;  the 
office  of  the  "State  Republican,"  of  Lansing, 
Michigan,  and  at  said  school. 

For  any  additional  information  apply  to  this 
office  or  R.  S.  Graham.  Superintendent.  Mt. 
Pleasant,  Mich.    W.  A.JONES,  Commissioner. 


189  BELL 

Rings  better  than  you 

would  think  at 

the  price. 

TRfV    IT. 


HUEBEL  &  MANGER,  1%IIS^?S%'\: 


Manufacturers 

needing  Clean,  Solid  Copper  Castings,  99'/j  per 
cent  pure,  Cast  Tempered  Copper,  Phosphor 
Manganese,  Aluminum  and  all  of  the  other 
Bronzes,  Brass  (all  grades),  Aluminum,  Gim, 
Bell  Metal,  etc.,  Dynamo,  Motor,  Engine  and 
Machine  Bearings  and  other  things. 

Want  to  hear  from  you.  Want  to  furnish  you 
castings,  completed  parts  ready  to  assemble,  or 
completed  article  Itself.  Nothing  In  above  men- 
tioned metals  we  can't  make.  We're  fully 
equipped.  Now's  a  good  time  to  make  contract. 
Send  pattern,  sample  or  drawing.    Write 

Standard  Brass  Works, 

KALAMAZOO,  MICH. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC, 

also 

Pumping  Machinery  for  Every  Possible  Duty.    New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Klsdon  Irou  Works,  San  Francisco,  Cal.^  C.  B.  Bootbe  &  Co.,  Los  Angeles,  Cal. 


Straight  Line 

Pivoted  Armature, 
Double  Adjastment, 
Chang^eable 
Platinum  Contacts, 
Binding:  Posts. 
Tllasnets  or  Cilong 

Cannot    turn    or  loosen,  and  eTery 
part  Itas  an   improvement. 

PROCTOR -RAYMOND  MFG.  CO., 

Buffalo,  N.  Y. 


VIODEL   ELECTRIC  RAILWAYS 

with  track  and  battery,  $3.50  to  $7.00. 

Hand  Power  Dynamos, 
Water  Power  Dynamos, 

Fan  Motors,  etc. 

Write  for  Catalogue  "B." 

The  Carlisle  &  Finch  Co. 

832  W.  6th  St..  Cincinnati.  0. 


BlIOST 


Automatic  Motor  Starters.  Overload  Motor  Starters. 
Automatic  Pump  Starters. 
Beited  Eievator  Starters. 

Automatic  Speed  Regulators. 


THE  CHICAGO   RHEOSTAT  CO.,    1649-50  Marquette  Building,  Chicago. 


WILL    MAKE  YOUR  COMMUTATORS   SHINE. 


WILL  NOT  GUM  THE 
BRUSHES. 


CONTAINS  NO  OIL. 
GREASE   OR   ACID. 


Satisfaction 

Guaranteed. 


BETTER  THAN  ANY  SO-CALLED       COMPOUND' 


"  W'""  ^';;-- ;:  "ttOeit^JS ; 


LUBRICANT. 


"^ 


PRICES: 
One  Dozen.     $5.00 
One-half  Doz.,  2.75 
Singlestick,       .60 


Send  for  Trial 
SUck. 


OHIO    ELECTRIC    SPECIALTY   MFC.   CO.,  TROY,  OHIO. 

ALSO  MANUFACTURERS  OF  PERFECTION  BRUSHES  AND  IMPERIAL  RHEOSTATS. 


WANTED. 

Red  brass  wanted.      1 1 


Best  prices  paid  for 

scrap  copper  wire,  and 

I  commutator  segments.  • 

LUCIUS  A.  HINE  &  CO. 


^  NiJ.  IG  N.  Canal  Street,  Chicago, 


BARGAINS  IN  DYNAMOS,  ENGINES. 

Write  for  Price  List  No.  22. 

Direct  Current  Dynamos,  Alternating  Current  Dynamos,  Arc  Dynamos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes.  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
history,  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

CHICAGO  EDISON  COMPANY,  '^?rclSSr 


Cleveland  Electric  tradingCo 

^^  W^E  606  CUTAMOGA  BID,  CLEVtLAND_O.V 


SECOND   HAND 
ELLECTRICAL 
MACHINERT. 


TALK  ABOUT  PRICES! 

A  Brush  No.  S  Arc  Dynamo,  (!5  lights,  2,000  C;'  p.,  in  extra  fine  condition,  ring- 
oiling,  nearly  a  new  machine ; So25  00 

A  T.-H.^M.  D.  2  Arc  Dynamo,  50  lights.  2,000  c.  p.,  in  good  condition,  thoroughly 

overhauled  and  warranted 430  00 

An  "American -Wood"  Arc  Dynamo,  50  lights,  2,000  c.  p.,  thoroughly  overhauled. 

in  unusually  fine  condition 375  00 

An  extra  King  Armature  for  T.-H..  M.  D.  2,  entirely  rewound 325  00 

A  No.  I'l  Brush  Arc  Dynamo.  30  lights.  1,200  c.  p.,  overhauled,  fine  condition,  ring- 
oiler : lilOOO 

A  45  K.  W.  Edison,  125  volts,  late  type,  almost  a  new  machine,  self-oiling 510  00 

And  a  lot  more. 

IF  XOU  DOX'T  SEE  WHAT XOU  WAWT,  ASK  FOK  IT. 


Armaturesjlewound. 

A.  Beck  Electric  Co., 

.303  Market  St., 

ST.  I.OUIS,  MO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
V.  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.     We  pay   cash  and  send 


prompt  returns.     We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.   Please  com- 


municate with  us. 


SWARTS    METAL     REFINING 

so  ST.  Desplainea  Street,  CHICAOO,   Ilili. 


CO., 


^^5>^.5,.|>^^«^^^^^^><^^KS>^^«^^>^^x5><$«S^>^■S^.S>4>.«><J><8KJKS>^>^^ 


CASS  &  AARON  C0./^^'*c^VcYJ*o^7r"''| 


LOOK  AT  OUR  PRICES. 

Traabfornierp,  35  Cents  per  I^iglit. 

One  600  light  Roval.  125  volt $350.00 

One  501)  light  Rockford,  self-oiling  bearings 2S0.00 

One  450  light  Rockford 235.00 

One  275  light  T.-H 250.00 

One  250  light  Motor  Type 250,00 

One  ;i50  light  U.  S 225.00 

Onel3o  light  Bain,  self-oiling  bearings 135.00 

One  100  light  U.  Elec.  Imp.  Co.  (new) 126.00 

One  100  light  Detroit  Electric  Worlis 125.00 

One  250  light  l-'isher 215.00 

One  150  light  Colbourn,  (new) SO.OO 

One  150  light  Chicago 50.00 

One  150  light  Detroit  slow  speed  450  R.  P.  M 200.00 

MOTORS. 

Three  h.  p.  Chicago , S  50.00 

one  10  h.  p.  Brownell  Motor,  self-oiling  bearings 100.00 

One  10  h.  p.  220  volt  BrowneH  Motor 100.00 

One  15  h.  p.  Sprague.  self -oiling  bearings 200.00 

One  12  h.  p.  Bain,  1 .200  volt 135.00 

One  25  h.  p.  U.  S..  110  volt 225.00 

One  30  h.  p.  Rockford.  self -oiling  bearings 260.00 

One  16  h.  p.  Eddy.  220  volt 200.00 

One  15  h.  p.  Detroit.  320  volt 175.00 

One  20  h.  p.  Fuller.  500  volt 165.00 


^^kS>^^^^^«S><^^^>^>«^>^^S>^"2>^>^>^^S><2>^>^^^ 
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Victor  Turbine  Water  Wlieel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficieney 
at  Full  and  Partial  Gate. 

,„_ihe  attention  of  ELECTRIC  COMPANIES  Is  called  to  tliis  rELEBRATEn  WATER 
WHEEL  as  particularly  adapted  to  their  ase.  on  account  ol  its  rcmurkablr  steady  tuoflon, 
lili;;n  speed  and  groat  efficiency  and  larce  capacity  for  its  diameter,  Ijcinr;  double 
tl]ij  power  of  most  wheels  ol  thu  sann;  diameter.  It  is  used  by  a  numbc-r  of  tlie  Jcadiiii;  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  efjual,  prodccing  th» 
highest  percent  oi  usclul  effect  guaranteed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanyin|T  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  t* 
develop  38  H.  P.  under  38  feet  head.     Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  tft  • 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizootal  ■bftftf' 
and  where  the  situation  admits  »( their  use  we  recommend  them . 

THE  S^ILWELL-BIERCE  &   SMITH-tfAlLE  CO.,  DAYTON.  OHin, 


CEDAR  POLES 

We  have  13.000,  20  to  50  foot  poles  in  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 


Cbattaaooga,  Tenn. 


Yellow  Pine  Cross 
r  Arms,  Locust  Pins 
Oak  Pins,  Electrical  Mouldings,  Oak  Brackets, 

Lnrse  stocks  oil  hand.  Delivered  prices  quoted. 
K.  O.  B.  cars,  youroity,  in  any  q'.:;antity.  f:^" Write  us. 

PERHAPS   YOU  HAVE   HEARD 

Of  a  railway  Eys*em  running  between  ChlcafS), 
Mllwauliee.  St.  Paul,  MiDneapolls,  Ashlaml  aud 
Duluth,  known  as  the  Wisconsin  Centrall.lnes. 
Before  makiriK  a  journey  to  a  yof  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIECULAE  AND  PHICES. 

THE  lECLANCHE  BATTERY  CO., 

in  to  117  East  13IstSt.,  N.  Y. 


CEDAR 


LiNDSLEY  Bros.. 

MENOMINEE.  MICH. 
WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &,  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


Automatic  Time  Switches 

o FOK  CONTROIililKG^ 0 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
IVRITE  rOK  BUliLiETlIVIsi  AND  PRICE. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 

510  Marquette  BIdg.,  Chicago. 


MAST  ARM^ 

ji^"^*  Automatic 
CuT-Oin^^^RoNoK| 

^.-^-"VToODPOtES       i 


^     SAMe  T/Me  r//A/v  iv/M  A/vy  ar^f^ 

MASTAffM.  _ 

tii^^isr.^^- 

MANUFACTURER    .,        Cl  NC  I  N  N  ATI,  O. 


THETELEPHONE  HAND-BOOK 

Br 
HERBERT  LAWS  WEBB. 

Price  91.00. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Bulldlue.  Chicago. 


LEA  ENCLOSED 
ARC  LAMPS. 


Lais  220  ^''" 
* qiO 


They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  ihe  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg,  Co. 


Elwood,  Indiana. 


I|itms:i$$$$$$$i$$mi$i:iimti^ 


4-* 

4..J. 


BULLOCK  MOTORS! 


44-  TI-IE:     BUI-L.OCK     St-E^-TRI^     IVI  p-O.     CO.,     (31 N^  I N IM  A.-ri,     O.  44 

■I»I..i..l..I.!l!4'4'4-?4'-l'4''rv'l'??y4^ 


M-4.j_iA4.^.A4_|..!..j.j_HH-«^4-f4-4-H-H-ttttiii-4-t4^ 


ffim 


BULLOCK  GENERATORS! 

TI-IE     ^UI-t-O^K     EI_E^-rf9i^     IS/IF-^.     CSO.,     CI  IM^I  IM  IM^k-TI,     ^. 

.■fnT..T».T.»T»T«.T..TnTi.T.»T..T» ■T«.T«.TMT..T..T«.T»»T.»T»»T«fTTiTiiTnTnT.iri -*--*- -*-  %  %  f.X  \    *  .f.-*. .Ti.T.iT..T..T».r.»T..T».T«»T»»f«»TnT..%»T«»r..r« JU ■TnTnTiiTi.TiiTiiTi.TiiT..TiiT.iTiirnT 
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SAWYER-MAN  LAMPS 

Still  lead  all  others 

in    efficiency,    maintenance  of  candle    power    and   careful   attention  to 
details  of  construction. 

New  York.   120  Broadway:  Philadelphia,  Giraxd  Building;  Boston,  Exchange  Building;  St,  Louis, 
American  Central  Building;  Chicago,  New  York  Life  Building;  Tacoma,  Wash.,  907  Pacific  Ave.; 
Syracuse,  N.  Y.,  Bastable  Building;  Buffalo,  N.  Y.,  Guaranty  Building;  San  Franscisco,  Mills  Building; 
Pittsburg,  Westinghouse  Building;  Atlanta,  Ga.,  Equitable  Building. 
For  sale  by  leading  supply  houses. 


Sawyer-Man 

Electric 

Company. 

Allegheny,  Pa. 


■nF"'™'^  (2  N'^S  BEEH  MAKING 

fTELEPHONES 

'$    20  YEARS,   NOT   CHEftP  BUT 
SERVICEABLE  A«D  FULLY  QUAMdTEED. 

^  .  ■   CIRCULARS    FURNISHED. 

VIADUCT  Electric  C° 

BALTIMORE.MD.U.S.A. 


NOTICE  ! 

The  old  original 

D,  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MFG.  COMPANY, 

1105  Pine  St., 

ST.  r.oi:is,  MO- 


Theoldestand 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
the'^'est.  Write 
for  catalogue 
and  price  libt. 


D,  A.  KUSEL, 

Proprietor. 


HELP 
YOURSELF 


9  to  a  better  position, 

a    better    salar\-,    by 

securing  a  technical 

education.       Our    method   leads   to 

sure  success.     Complete   courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry"; 
Mining;  Mechanical  or  Architectural 
Drawing;  Sun'eying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 

Circular  free.  State  subject  you 
wieh  to  study.  Established  1SS»1. 
45,000  students  and  graduates. 
The  International  Correspondence  Sdiools, 
Boi  1002  ScrantoD.Fa. 


THE     ALLEN-HUSSY     CO.,  »"  a"'' 213  Randolph  st , 

MANUFACTURERS   OF    INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT    Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy,  i 

I 

Western  Telephone  Construction  Co.,   I 

350-254  S.  Clinton  St..  Chicago.  111.. 
Largest  Manufacturers  of i 


Telephones^Switchboards  Exclusively 


In  the  United  States. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  ^Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo.  Ind.»  U.  S.  A. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A   McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


53  PACES. 


PRICE,  25  CENTS. 

The  large  number  of  .r-lepbone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co.,  s'owa^que^e^Buiidmg, 

Central  Energy  Telephone  System 

A  Marvelous  Success. 

All  parts  subject  to  wear  at  central  office. 
Nothing  at  subscriber's  station  to  get  out  of  repair. 

Our  REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of  Public  Exchange 
Toll  Line.  Police.  Fire  Alarm,  Street  Railway,  Central  Station  and 
IntercoDununicating  Private  Plant  Telephone  Apparatus  fully  pro- 
tected by  patent.    NYe  respect  all  patent  claims  of  others. 

The  Stromberg-Carlsan 
Telephone  IMfg-  Co., 

72-83  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,  F.  S.  A. 


KLEIN'S  CLIMBERS 

Connectors's,  Linetnen*8 
and  Construction  Tools 
Catalogue  Free...  J^^Send  for  one 
MATHIAS  KLEIN  &  SON.     ' 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills. 


The  ORATOR 

Improved  Runnings 

?olid  back  dust  traosmitters 
iu  Wall,  Desk  and  (.abinet 
Styles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  cooTince  anyone 
of  their  superioritj'  on  either 
short  or  long  distance  work. 

Anyone  can  make  aninstru- 
ment  that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  wiU. 

MANrFACTrBED  BY 

The  RAWSON  ELECTRIC  CO,, 

ELYRIA.O  ,  U.S.  A. 


THE  ORATOR. 


Map  of  the   United   States. 

A  large  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.EusTis,  Gen'l  Pass.  Agent,  C,  B. 
&  Q.  R.  R.,  Chicago,  111. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwatikee  &  St.  Paul 
Railway  has  long  been  Identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  In 
relation  to  resources,  adapt  tbiUt^•  and  advantages 
for  manufacturing,  and  seeks  to  secure  man ufacriu-- 
ing  plants  and  industries  where  the  command  of 
rawmaterial, markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal.  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarrie*.  claj's  of  wllki*  ds. 
tanbark.  flax  and  other  raw  materials  exist  in  its 
territor;'  In  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  :Milwaukee  &  St.  Paul  Railway 
Company  owns  6.150  miles  of  railwav,  exclusive  o'f 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin. Xorthern  ^Ilchigan. Iowa, Missouri,  Minnesota, 
South  Dakota  and  >orth  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
the  industrial  success  of  the  territon,-— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  nmnber  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  hv  the 
Chicago.  Milwaukee  &  St.  Paul  Railwav  makes  it 
possible  to  command  all  the  markets  of  the  Fnited 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inciuirles  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 


able.  Address. 


LUIS  JACKSON. 


Industrial  Commissioner.  C  .  :\I.  &  Pt.  P.  R'y, 

450  Old  Colony  J^uilding  CnicAGo,  ili« 


"The  UNDER  Dog  Generally  Howls"  (INFRINGEMENT). 

That  is  the  reason  our  Cleveland  competitor  is  suing  us  for  aUeged  infringement,  and  one  of  our  patrons  forseUing  onr  appa- 
ratns,  both  of  which  suits  we  are  defending  at  onr  own  expense,  as  we  will  defend  an}-  of  our  customers  who  are  sued 
for  using  or  selling  our  apparatus. 

WHX  don't  the}-  sue  more  of  our  customers? 

WHY  haven't  they  put  up  a  bond  to  secure  injunction? 

.A.sk  yourselves  these  questions  and  see  how  easily  you  can  answer  them. 

The  WILLIAMS  Electric  Co.,  Mfrs.  modern  Magneto  Bells  and  Receivers,  84-86  Seneca  St.,  Cleveland,  Ohio. 
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INDEPENDENT  TELEPHONE  FIELD. 

The  highest  commendation  that  we  could  ask  is  the  fact  that  other 
manufacturers  are  endeavoring  to  copy  our  apparatus. 

This  is  a  public  acknowledgment  of  its  superiority  and  merit. 

SWITCHBOARDS,  IMSTBIBrTING  BOARDS, 

CABI.I:  TERMINAIiS,  PROTECTORS 

AKD  L.IKE  FUSES. 


STERLING  ELECTRIC  CO., 

■71-73  W.  ADAMS  STREET,  CHICAGO, 


They  Are  Afraid  to  Meet  Us  on  Equal  Ground 
of  Merit,  Quality  and  Price, 

As  has  been  tlie  custom  in  the  telephone  business  for  the  last  few  years  whenever  a  com 
paoy  has  goods  of  superior  merit,  some  short  horse  commences  to  squeal,  and  it  is  self-evideut 
those  who  squeal  the  loudest  must  be  hit  tlie  hardest. 

Our  co.apecUors,  not  being  able  to  meet  us  on  Merit.  Price  and  Qoaiify.  are  attempting 
a  bluff  by  suing  us  upon  the  celebrated,  latest  up-to-date  Williams  single  core  riirger,  which  mag- 
neto we  are  placing  upon  all  of  our  lelephones.  We  have  called  their  Bluff  and  will  Prove  to  their 
entire  satisfaction,  before  many  moons,  that  their  methods  are  the  wrong  way  and  onrs  the 
riglit. 

When  It  comes  to  Prices,  Hnality  and  Merit  we  throw  down  the  gaantlet  and  defy  them. 

We  are  placing  upon  the  market  only  the  Tery  best. 

We  protect  you  in  the  use  of  the  same,  and,  last  but  not  least,  we  make  you  riglit  prices. 

Investigate  our  apparatus.    €iet  our  prices  and  catalogues. 

ZSURZSKA  KImZSCTRIC  CO., 

0 MAKERS  OP o 

Higli-Orade  Telephones,  Switchboards,  Distribating 
Boards,  Carbon  liightning  Arresters,  Magneto  Bells, 
Doable    Pole    Receivers,    Transmitters    and     Parts. 

Nos.  1 57- 1 59  S.  Canal  Street,      CHICAGO,  ILL. 


IS    TR^ADI 


IVI^^RK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of  the 
BEST    THINGS    manufactured   or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is   a  guarantee  of  their  excellence — 

are  the 
IMow  S-fcandard   ^ry  Ba-fc-fceri^s. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON.    WIS. 


Thes 


H.  M.  Fisk  Mfg.  Co., 

'NA/h^a-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


Sliowlneariii  In  1 
positl'tn.H. 


THE   NEW  GORDON 

Long  Distance 

Adjustable   Transmitter   Arm 

Can  be  raised,   lowered  or  swunK  laterally  , 

ins'antly,  to  suit  the  user.    Transmitter 

is  held  in  a  horizontal  position  always. 

A.  Y,  GORDON,  patentee  and  Manufacturer, 

MASSILLON,  O. 

I.on  KST  PICK'K  O.V  IIABKKT! 


Backboards, 

Brackets, 

Wire, 
Transmitters, 

Batteries. 


Higli-Grade  Magneto 
Belt  No.  3. 


Trans.  Arms, 

Gross 
Arms, 

Giass 
Insulators. 


High-QradeTELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FAIR  TELEPlffi  *•  COiTEDGTlON  SOPPLI  CO,, 

357   Dearborn   St.,  CHICAGO. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 
carbon  granules  in   the  pocket  between  them,   greatly  increasing  the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not      "pack"    under 

r 

'  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  t  c  experts  as   containing  features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


NO.  30  AMERICAN  TRANSMITTER. 

This  iDstrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  Hanu- 
facturers  of  Tel  e^^ 
phones  and  Switch= 
boards  in  the  United 

States. 

Five  hundred  exchanges 
aggregating  over  lOO,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices.' 

lA/C  niADAMTCC  Workmansliip,  material  and  efBciency 
IT  t   uUAnAn  I  CC  of  our  apparatus  to  he  of  the  higher  ■ 

grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  he  brouglit  against  OUR  patro]s-s  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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w  Dayton  Guobe  Iron  Works  Co.  Daytom.  o. 


Shafting. 

Gearing, 

Pulleys. 

PillowBlockSi 

Governors, 

Etc. 


iPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods. 

An  experienceof  more  than  fifteen  years.  Involving  hoth  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  tiiis  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  appUcation. 

Address.  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City.  U.  S.  A.  or  121  Main  St..  San  Francisco.  Cal.,  U.  S.  A. 


DIXON'S  BELT  DRESSING 

AND    LEATHER    PRESERVATIVE. 

Is  guaranieed  to  prevent  supping  and  to  preserve  the  leather. 
It  wili  pay  yoa  to  send  ior  circulars  and  testimonTals. 

40S.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


CORRUGATED   ROOFINGS 


and  Siding  of   Galvanized    Iron,    Steel  and 

Painted  Iron,  made  with  our  Patented  Edge 
Corrugation,  insure  satisfaciion  and  protec- 
tion. Adapted  for  an^  kind  of  building. 
Cheaper  than  any  other  known  material. 
Easier  applied,  more  durable.  Write  for  spe- 
cial circular  and  book  of  reference. 


The  Cincinnati  Comgating  Co, 

Box  533,  PIQUA,  OHIO. 


REG.JRADEMAPKS 


■  raiS/mMli 


jlHE  Phosphor  Bronze  SmeltingCo.Iimited, 
1 2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE " 

ING0TaCASTINGS,WIRE,RODS.SHEETS.ETC. 
'^— DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 


WATER  WHEELS 


For  all  Heads  from  3  Ft',  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  tognaraiitee : 
The  Largest  Poicer  ever  obtained  from  a  wheel  of  the  fame  diameter.    The  highest  speed 
ecer  obtained  for  the  same  poicer.      The  high^  inran  eifjcieney  ever  realized  vhen 
running  from  half  to  full  gate.     We  guarantee  also :  X  rtmner  of  the  greatest  pos. 
sible  strength.    A  gate  unejfualed  in  quickness  and  ea.<€  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  eficiencij  irith  half  to  foil  icater. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
trical Books.  Contains  100 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


The  only  machine  that  embod- 
ies  all  of  the   experience 
achieved   in   the  making 
of  writing  machines.   It 
began  at  the  beginning 
and  led  the  way  up  to 
the  utmost  perfection  of 
mechanism  yet  attained, 
i.  e.,  to  the  Remington 
Models  Nos.  6,  7,  and  8 
(wide  carriage). 

WYCKOFF,  SEA.MANS  &  BENEDICT 

144  MADISON  ST.,  CH  CAGO. 


PEOPLES'  ELECTRIC  MFG.  CO., 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS, 


-And  Jfannfactnrers  of- 


Open  and  Enclosed  Arc  Lamps 


FOR  SERIES,  ALTERNATING  AND  DIRECT  CURRENT. 


dynamos  and    IVIo-tors. 


»^A/i-tch  board: 


inelboard: 


Factory:   Ocean  Ave.  and  South  St.,  BROOKLYN  HILLS,  L.  1. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and  High 
Speed  Engines.  They  embody  all  modern  requirements,  and  are  unequaled  for 
electric  lighting.  The  workmanship  and  materials  are  of  the  highest  quality,  and 
the  engines  excel  in  economy,  simplicity,  durability,  and  regulation. 


CHICAGO   OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA. 


ARMINGTON  &  $IM$  COMPANY 


:iM< 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


IDEAL )  Circuit  Breakers. 

■•AND--  \ 

VICTOR  i 


F.  A.  La  Roche  &  Co. 


652  Hudson  Street 


NEW  YORK. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 

510  Marquette  BIdg.,  Chicago. 

THE  AKRON  ELECTRICAL  MFG.  CO., 


AI^ROIM,     OHIIO, 


MANUFACTURE 


ELECTRIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY,. 

ALU  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


I  OF  INTEREST  TO 

I  Superintendents  of  Electric  Railways. 


TROLLEY  WIRE. 

EMERGENCY  CLAMP  OR  PICK-UP. 


PATENTED  JAN.    12,    1897. 

The  above  illustration  shows  our  Emergency  Clamp  or  Pick-up,  used 
to  handle  broken  Trolley  or  other  live  wires.  The  handles  are  made  of 
hard  wood,  w^hich  gives  perfect  insulation,  and  with  each  clamp  twenty 
feet  of  rope  is  furnished,  which,  being  attached  to  handle,  enables  man  in 
charge  to  place  broken  wire  where  it  will  be  harmless  until  linemen  can 
place  it  in  its  proper  position.  One  of  these  clamps  on  each  car  would 
save  the  company  many  times  its  cost.  Made  with  or  without  wire 
cutter. 

Our  Price  Will  Interest  You. 


-RAILWAY   DEPARTMENT- 


WESTERN  ELECTRICAL  SUPPLY  CO.,  | 

10  AND  I2N.  NINTH  STREET,  ST.  LOUIS,  MO.  % 
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WeStinghOUSe     Machine   Co.,   IVTanufaCurers. 

WestinghOUSe,  Church,  Kerr  &  Co.,  Eng, 

The  World's  Record 

made  10  years  ago  by  a 

Westinghouse  Engine  for  Economic  Duty 

is  Still  Without  a  Parallel. 


WORKS  AT  PITTSBURG  AND  CHICAGO. 

OFFICES:       New  York,  2G  Cortlandt  St.    Pittsburg.  WestlDRhouse  Building.    Boston,  53  State  St.    Chicago.  171  La  Salle  St 
Detroit.  Union  Trust  Bldg.    Philadelphia,  M.  R.  MuckTe,  Jr.,  &  Co.,  Drexel  Bldg. 


-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-o-i 


-Compound   Engine. -o-o-o-o-o- 
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WHERE  REASON  IS  THE  STANDARD 
THERE  IS  WESTINGHOUSE  QUALITY. 


I  Builders  of  the 

I  Niagara  and  St,  Lawrence 

I  Generators                I 

I  Aggregating  115,000  H.  P.             | 

I  I 


—  «>. 


Owners 


of   the 


Tesla   Polyphase  System 

of 

Electrical   Transmission. 
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Offices  in  All  Principal  Cities. 


Westinghouse  Electric  Go.,  Ltd., 
32  Victoria  St.,  London. 


One  of  the  three  2,500  H.  P.  "Wcstinghousc  Generators  for  the  Metropolitan  Electric  Supply  Co,,  Ltd.,  London,  Eng. 

Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

In  1897, 

[wEsnucn^sEi^  We  sold  more  H  P  Capacity  in 

Polyphase  Generators  than  all 
our  competitors  combined. 
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PERFECT 
INSULATION. 


FOR 

AERIAL, 

SUBTERRANEAN, 

SUBMARINE 

USE. 


FOR 
ELECTRIC 

LIGHTING, 
ELECTRIC 

RAILWAYS, 
ELECTRIC 

POWER 
TRANSMISSIONS. 


SALES  OFFICES 
IN  ALL  LARGE 
CITIES. 
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JUST   iniHKT  YOU  KRE   LOOKING  FORI 

-^= A   New  and   Valuable   Book — — =- 

Electric  Lighting   Piants, 

THEIR   COST   AND    OPERATION. 

By  W.  J.  Buckley.     With  numerous  illustrations,  diagrams,  plans,  tafeles,  etc.     275  pages.     Cloth.     Price,   $2.00,  postage  free.     This  ■work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.   The  cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lighting. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamics,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High- 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost  of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour,  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks^ — ■ 
iron.  Cost  of  Stacks — brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distri- 
bution, Circuits — overhead,  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dynamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  La'mp?, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.E.L.'A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curves,  Wiring  Tables — Primary  Wiring,  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  only  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

ELECTRICIAN    PUBLISHING    COMPANY, 


Suite  51 0  Marquette  Building,  Chicago. 


PAPER  COVER,  PRICE  $1.00. 
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November  26,  1898 


BIDGE 


I 


minm 

QUR  CATALOGUE 


OF  THREE  HUNDRED  PAGES  ILLUSTRAT 
IIMG  AND  DESCRIBING  A  LARGE  NIMBEROP 

BRIDGES  Designed  and 

=  iBUILDINGS^^ol^i.r^' 
>'  JAND  ROOFS  s"  pt.!'"!  :.'^ 

STHE  BERLIN  IRON  BRIDGE  CO. 

^1;— ,>^  EAST  BERLIN.  CONN.  ^^ -j 


'i)ynamo 

cgELTlNGr. 


WOVEN  LEATHER  LINK  BELTING?*J; 

St.  Louis.  Tllo..  V.  S.  A. 

mmer  St.,  Boston;  113 Liberty  St.,  New  York: 


;:g;enuine  rawhide 

iCim.  LEATHER. 
^iJHlJLTZ'S  PATENT 

'  Ipulley  cover. 

^BELT   DRESSING 
m-     AND 
KBELT  CEMENT. 


rtiJor(rrcular5- 


H)  DELAWARE  HARD  FIBRE  CO., 

^s^  WILMINGTON,  DEL. 

SBVD  FOR  CATAIiOerE  AND  SASIPliES. 

Sheets,   Rods,  Tubes   and    Special    Shapes. 


Grain's 


PARHELION 


SEE  THAT  CLUTCH-; 


""^^ 


ENCLOSED  ARC  LAMP. 

Economical,  Simple,  Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 

Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
■^     RESPONSIBLE  SALES   AGENTS    WANTED. 


CEO.   H.   STOUT,  Gen.  Sales  Agent, 

1808  SHBFPrBIiD  AVK..  CHICAGO. 


WATCHMAriS  * 


111 


Wm 


RELIABLEACCURATtJ 
WRITE  POR  PRICES      *rt 


EDWARDS  8c  CO  VVurt^ ave 

REDWARDS-  fl-LUNGEN-  NEWYORK  CITY- 


MANSFIELD 


fgsssasa^ 


s.  ^^pPPER  C0\ 

1=!  MANSriEIL-D.OHIO. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  meclianical  purposes,  in  sheets, 
tuKS,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO..     -     Wilmington,  Del. 


ipCELAIN)^! 


m] 


lUFACTORY. 


SrmoH  0 


'^^^^>r^f»=<- 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF 0 

STEEIi  OVTIiET  AWD  JVUfCTIOHr  BOXES, 
SWITCHBOARDS,    PAITEL,    BOARDS,    SWITCHES,  BTC. 

liliimmHiliiiiliiiiliii 


4S 
♦J 


^ 


Black  Diamond  File  Worl(s.  t 


Kit.  18«I3. 


Imc.  18»S. 


Spaelil 
Prize 

Gold  Midil 
at  Atlanta, 
1895. 


AMERICAN"  JIfr 

ARE  THE   BEST.    Itnd  lor  dficrlpllJt  Circulir. 
'  Absolutely  Non-Infringing.        , 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'o  i.gg.         174  S.  Clinton  St.,  Chicago.  Ill, 


4^    OVB  600DS  ASB  ON  SALE  IW  ETEB'S'  UEADOTO  HABD-VTABB    )# 
^  8TOBE  IN  THB  rSTITED  STATES  AND  CANADA.  sL 

|G.  &H.  BARNETT  COMPANY,  S 

^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOB 


NSULATION  BETWEEN 
CONDUCTORS. 


We  own  the  following  Letters  Patent 
U^d  by  the  United  States,  wblch 
toroadly  cover  tlie  construction  and  basic 
ptlncl ' 


nclple  of  our  cables,  viz.: 
No.  546,261 


No.  546,26. 
No.  505.053 
No.  565,178 
No,  565.188 
No.  565,217 
No.  565,410 
No.  594,034 
No.  594,247 
No.  594,281 


rAV&<'VA<.te''^«»'V(<;:^fc<<<<<^^^^ 


OPPER  CONDUCTOR 
TINNED, 


77/£  MONT/IUK  MULT/PH/fSE  C/IBLE 


INSULATION   BETWEEN  CONDUCTORS. 


ADOPTED  BY  THB  QAMEWBLL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONDUCTOB. 


lOPPER  CONDUCTOR; 
PARTLY  TINNED. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}   MONTAUK  MULTIPHASE  CABLE  CO., 


100     BROA.D\A^A,Y. 


TELEPHONE.    403      CORTLANDT. 


IMEIW    YORK. 


r9\r^  _  A ^.. ^  Copvriirht.  1808.  by 

JpO    PSr   /\nnUlTl.      KleotrlclimPuun«liiiii,"'uinpaiiy.Chlc«go. 

vsrxxiii.T 


EVERY  SATURDAY. 


i^^.    1 0  cents  per  Copy. 


CHICAGO,  DECEMBER  3.  1898. 


No.  23 


IMPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

."h  "IxsIm?"^'    SJmplex  Electrical  Company, 

lonadnock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS. 


WESTERN  GELLING  AGENT, 

H.  R.  HIXSON, 

1 137  Monadnock  Block,  CHICAGO 


F-.  IVI 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

SOO  AND  aOS  NO  Rl'R  TRIBD  STREET,  PHIIijLDEI.PHIA,  PA. 


1889— Paris  Exposition, 
nedal  for  Babber  Insnlation. 

1893— World's  Fair, 
Kedal  for  Babber  Insnlation. 


THE  STAin>ABB  FOB 

BVBBFB  ISSJnbATIOJl. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Caniiee'*"o'.r  Wires 
THE  OKONITE  CO.,  Ltd. 

J'K„Sch%"s»Vl««"'9«"-       253  Broadway,  New  York. 


Geo.  T.  Manson,  Gen'l  Supt 
W.  H.  Hodfllns.Secy. 


-NOTEI.T'S'  IN  POBCEJUAIN- 


NEVir  PXSRU  FUSX:  PImUG. 

TBY  IT-YOU'LiIi  BUY  IT. 

He-v%?-    C^t^Lioa:»»e>    Ova.*.       Senci  fior   It. 

PERU  ELECTRIC  MFC.  CO.,  PERU,  IND. 


hhe  Fibre-Graphite  Commutator  Brush.! 


5 

i 

^Itoimes  Fibre  -  Grapiiite  Nlfg,  Co,, 

A  Station  Z,  Philadelphia. 


(U.  S.  and  Foreign  Patents.) 

No  Sparking  Under  Varying  Load, 
No  Wear  on  Commutator. 
No  Sbifting  of  Quadrant. 

80  per  cent.  Pure  firaptiite. 

For  Sample  Order,  and  Prices,  write  to 


COMMUTATOR  li 
BRUSH  •  ":4 


i"itVV  -VViBWCM  WC. 


HIOM 

PARIS  1867 


CHICAGO  1693.     PHILADELPHIA  1876. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco.  Gal. 


WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Western  Office,  Marquette  BIdg.,  Chicago,  III. 
M.DUPEROW, 
Washington,  D.C. 


NEW  ORLEANS  ELEC.  C«.. 
New  Orleans.  La. 


Queen  &  Co., 

1012  ChestnulSt.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 

Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  ColU 


Insulating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  te 
make  a  special  study  of  this  prohlem.  Our  loni 
experience  aod  careful  InveEtlgatloD  enablei  ni 
to  be  of  seryice  to  wide-awake  electriclaDs. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


<  <   P^^       TRADEMARK.        F^  9  1 

r^  E  C^  .A.  IVI  ^  I  1^ 

ENAMEIiETTK. 

A  waterproof  composition  not  alf  ected  hy  petrol- 
eum, kerosene,  benzine,  turpeDtlne,  Unseed,  cot- 
tonseed or  castor  oils,  salt  air,  water  or  atmos- 
pheric influences.  Unequaledfor  tanks,  barrels, 
tunnels,  machinery  in  damp  places,  hulls  of  ves- 
sels, cottages  near  the  ocean.  Interior  work  and 
decoration.  In  all  colors.  Saniplebymail.for25c. 
TKEAMERICAN  PEGAMOID  CO.,  346  Broadway. N.Y. 


LAMP  GUARDS, 
GLOBE  {SETS, 
WIRE         GOODS. 

WM.  INCLIS 

WIRE   &  IRON    WORKS 
DETROIT.   MICH 


tilt 


hPattlrDS. 

T.H.Brady,  New  Brltaln„Conn., U.S. A« 

SlanufactarerofMastArmB.Poleand 
Swinging  Hoods,  House  Brackets  an* 
other  Specialties  for  Constmctlom 
VfoiK—CaCaloffuea  and  Prices  fur^ 
nUhed  on  awHcaiion. 


Moat  intereetinK 
Toj  Engine  made. 

Electric 
Beam  Engine 

For  lighting 
Circuits  or 
Batteries. 
Sent    prepaid   OD 
receipt  of  £1.60. 
ai.  I»ATIS  &, 

SONS. 
Salem.  Obio. 


THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,   TTOI^K:,   F^^.,   XJ.    ®.   A.. 

Csble  address,  Broomell.  Vork.  ABC  Code,  4th  Edition. 

ORBEN    ENOINEERINQ    CO.,    518  Western  Union  Bulldlnff.  Chicagfo,   III..  Sales  Agents  for 

Chlcaco  and  Vlclnltv. 


IflfESTUN  EleoMcal  Ingtrnment  Co., 

114-120  William  St.,  NEWARK,  N.  J.,  U.  S.  A, 

Weston  Shsdird  Fortable  Birect  Reading 

Voltmeters,  Millifoltneters,  Voltammeters, 
Ammeters,    Mllliammeters, 

OrountI  Detectors  and  Circuit  Testers, 
Oiimmeters,   Portable  6aivanometers. 

Our  Portable  Instruments  are  recog- 
nized as  The  Standard  the  world  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeter*  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energry. 

Weston  Portable  f^alv^mometer  flor        Meotioa  the  w-^tbbh  Eleotbiciam  when  writing 
Brlds^  Work.  tor  catalogues. 


WtK 


Xational 

India 

Rubber  Co's 

RUBBER  COVERED 

\hilr&3  and  Cablos. 

OFFICE  AND  FACTORY  :  BRISTOL,  R.  I. 


What  Are  You  Paying  for  Lights  or  Power? 

If  more  'than  one  cent  per  h.  p.   hour,  or  \ 
one  cent,  you  had  better  put  in  an 

OTTO  GAS  ENGINE 


If  more  'than  one  cent  per  h.  p.   hour,  or  getting  less  than  lo  i6-c.-p.  lights  for 
one  cent,  you  had  better  put  in  an 


Hundreds  of  plants  in  successful 
operation  to  refer  to. 

The  Otto  Gas  Engine  Works,  Phila. 

New  York.    Boston.    Chicago,    Omaha, 


Grain's 


PARHELION 


SEE  THAT  CLUTCH? 


ENCLOSED  ARC  LAMP. 

Economical,  Simple,  Durable, 

All  Parts  Interchangeable. 

EVERY  LAMP  GUARANTEED  FOR  ONE  YEAR. 


"=^|f 


:•* 


\ 


Write  for  Prices  before  placing  orders. 

Liberal  discounts  to  the  trade. 
RESPONSIBLE  SALES   AGENTS    WANTED. 


CSO.   H.   STOUT,  Gen.  Sales  Agent, 

1308  SHEFFIELD  AVE.,  CHICAGO. 
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PUZZLE! 


4«# 


HOW  DOES  THE  BABY  WALK  LIKE  A 
FLY  ON  THE  CEILING-AND  WHY  DOES  NOT 
ITS   LITTLE   DRESS    FALL   DOWN]  AROUND 

ITS  HEAD?  ^^*si]     _^      ;;^l= 

well,  the  baby  knows-but  you 
do  not  know-any  more  than  you 
know  (or  our  competitors  know) 
how*we'make  such  coop  prices;: on 
fall  electrical  supplies. 

TRY  US. 


4»^ 


"THE  ELECTRICAL  EMPORIUM" 

The  Commercial  Electrical  Supply  Co., 


4«l» 


4#' 


4><^ 


^4 


December  3,   7898 


WESTERN  ELECTRICIAN 


N 


Vegetable  Preparations  tor  Boilers. 


IDEAL )  Circuit  Breakers. 

--AND-- 

VICTOR 


F.  A.  La  Roche  &  Co. 


652  Hudson  Street 


J 

NEW  YORK. 


WILL    MAKE  YOUR  COMMUTATORS   SHINE. 


WILL  NOTGUM  THE 
BRUSHES. 


CONTAINS  NO  OIL. 
GREASE   OR   ACID. 


BETTER  THAN  ANY  SO-CALLED       COMPOUND' 


COMMUTATOR 

LUBRICANT. 


PRICES: 
One  Dozen.     $5.00 
One-hall  Doz.,  2.76 
Singlestick,       .60 


.Satisfaction  ^IMHHKaSClbfAZiUC^HI^^Hi^        Scnil  for  Trial 

Gnaranteerl.  Stick 

OHIO    ELECTRIC    SPECIALTY   MFC.   CO.,  TROY,  OHIO. 

ALSO  MANUFACTURERS  OF  PERFECTION  BRUSHES  AND  IMPERIAL  RHEOSTATS. 


For  High  Voltage  Power  Transmission 

USE 

"Provo"  High 
Potential  Insulators. 


This  I  sulator  was  designed  by  V.  G.  Converse, 
E-  E.,  for  the  Telluride  Power  Transmission  Com- 
pany of  Provo,  Utah.  It  has  been  in  successful  opera- 
tion for  more  than  a  year  at  Mercur,  Colo.,  carrying 
a  current  of  40,000  volts.  Manufactured  and  guar- 
anteed by 

HEMINGRAY  GLASS  CO.,  Covington,  Ky 


V^^V"-'~~^ 


WE  ARE  SELLING 


.$1.00 
5.95 
6.95 

s.oo 

3.95 
3.95 
1.00 
1.50 
10.00 


Electric  Carriage*  0  Q  r 
Light  Jo. 30 


S  -.00  Electric  Bell  Ontfits  for. 

21.00 Telepliones,  complete,  for 

12.00  Fan  Motors,  with  Batteries,  for.. 

8.00  Electric  Hand  Lanterns  for 

10.00  Electric  Carriage  Lights  for 

8.00  Medical  Batteries  for 

5.00  Electric  Belts,  the  genuine,  for  . . 

3.00  Necktie  Lights,  with  Dry  Battery 

14-CandIe  Hanging  Lamp,with  Battery. 

Telegraph  Outfits,  complete,  for „.-«/ 

Miniature  Electric  Lamps  for .40 

Sewing  Machine  Motors  for O.0O 

All  Electrical  Books  at  low  prices. 

We  undersell  all  on  Everything  Electrical. 

OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOVELTIES  AND  SUPPLIES. 

Agents  wanted.    Send  for  New  Catalogue  just  out. 


A.  L  BOGART  CO. 

EliEC'TRIC    GAS 
LIGHTING   SP.ECIAr.TIFS. 

New  Multiple  Porcelain  Tip. 

Frictional  Gas   Lighting  Ma- 
chines. 

Ruhmkofff  Induction  Coils. 

Bartholdi  Automatic 

Attachments  for   Welsbach 
Lights. 

Dynamo-electric  Torches. 

Gas  Lighting  Supplies  of  all 
Kinds. 

No.  123  Liberty  Street,  NEW  YORK  CITY. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.    iv 

Allen-Hussy  Co xIt 

American  Battery  Co xx 

American  El.  Heater  Co.   

Amer.  El.  Tel.  Co xv 

American  Elec.  Works xl 

imerlcan  Pegamoid  Co  ,  l 
Amer.  Reflector  &  Ltg,  Co.    is 

Ames  IroH  Works svlli 

Annlngton  &  Sims  Co xvU 

Baln,Foree x 

Baker  <fe  Co xii 

Ball  Engine  Co xvli 

Barnes  Co.,  The  Wallace     xi 

BamettCo.,  G.  &  H xx 

Beck,  A.,  Electric  Co....  xli 
Berlin  Iron  Bridge  Co..  xs 
Benliold  &  Jennings....  xlil 
Besly  A  Co.,Cha8.  H....       xx 

Bogart  Co.,  A.  L ill 

Bossert  Elec.  Const.  Co..     xx 

Brady,  T.  H 1 

Brliey,  W.  B 1 

Broomell,  Schmidt  A  Co. .       i 

Broughton,  H.  P x 

Bnckeye  Electric  Co — 

Carlisle  &  Finch  Co xli 

Cass  &  Aaron  Co xii 

Central  Electric  Co v 

Central  Mfg.  Co xlli 

C.  B.  &Q.  B.  B xlv 

Cblcigo  Armature  Co....      ix 


Chicago  Edison  Co.  ...  tv,  xii 
CWcago  El.  <t  Stereo.  Co . .  x 
Chicago  Fuse  Wi  re  &  Mfg. 

(Jo XX 

C,  M.  &  St.  P.  B.  E xlv 

Chicago  Rheostat  Co....  xii 
Clnn.  Corrugating  Co  ...  xvi 
Cleveland  Electric  Co.,..  x 
Cleveland  El.  Trading  Co.  xli 

Cling-Surface  Mfg.  Co vi 

Commercial  El.  S.  Co il 

Crofton  Storage  Batt-  Co.  il 
Cutler-Hammer  Mfg.  Co.  xii 
Cutter  El.  &  Mfg.  Co 

Davis  &  Sons,  M ill 

Dayton  Glohe  Ir.  Wks.  Co.  xvl 
Dearborn  Drug  &  Ch.  Co.  lil 
DelawareHard  Fibre  Co.       xx 

DiehlMfg.  Co 

Dixon  Crucible  Co.,  Jos.      xvl 

Eaatem  Elec.  Cable  Co . .        x  i 

Edison  Lamp  Dept 

Edison,  Thomas  A.,  Jr....    iv 

Edwards  &  Co xx 

El.  Eng.Inst.  Corr.  Inst. .       xl 

Elec.  Appliance  Co x 

Electric  Arc  Light  Co.... 

Electric  Ry.  Equip.  Co..    xllf 

Electric  Storage  Batt. Co.  

Electrician  Pub.  Co xix 

Emerson  El.  Mfg.  Co x 


Empire  China  Works ....  xx 
Eureka  Electric  Co xv 

Farr  TeL  &  Cons.  Sup.  Co.    xv 

Fisk,  H.  M.,Mfg,  Co XV 

"For  Sale"  Advs xii 

Fort  Wayne  EL  Corp x 

Fuel  Economizer  Co — 

Garlock  Packing  Co — 

Greneral  Electric  Co....       xlx 

Gen'l  Inc.  Arc  Light  Co..  

Gordon,  A.  Y xv 

Hemingrar  Glass  Co ill 

Hine  (t  Co.,  Lucius  A 

Hobart  Elec.  Mfg.  Co....  x 
Hodge,  Walsh  ALoring.  xli 
Holmes  Fibre-Graph.Co.  1 

Huebel  &  Manger x 

Illinois  Electric  Co — 

Inglls,  Wm.,  W.  &  Ir.  Wks.    I 

InsuU,  Martin  J x 

Intemat'l  Cor.  Schools.     xiU 

K.  (fe  W.  Company,  The  .    

Kartavert  Mfg.  Co xx 

Keystone  Elec.  Inst.  Co.  iv 

Klein  <&  Son,  Mathias...  xlv 
Kokomo  Tel.iEl.Mfg.Co.  xlv 
Kusel.  D.  A., Tel.  &Elec. 

Mfg.Co — 


LaRoche  A  Co.,  F.  A.. 


ill 


Lea  Mfg.  Co ix 

Leclanche  Battery  Co ... .    xlil 

Leffel&Co.,  James xvl 

Lemon,  L.  E x 

Leonard,  Ward  El.  Co. . .        x 
Leschen-Macomber-Wbyte 

Co xl 

LlndEley  Bros xill 

Lockle  &  Viall xlli 

Lombard  WaterWh.  Q.  Co. 

L.  P.  A  D.  Transmitter  Co. 

Lyon  &  Healy xU 

Manhattan  Eleo.  Sup.  Co.  xlv 

MansfleldTem.Cop.Co. ..  xx 

Mass.  Chemical  Co I 

McLennan  &  Co.,  S....  x 

Mica  Insulator  Co x 

Miscellaneous  Advs xU 

Monon  R.  B 

Montauk  Multip.Cb.  Co.  xx 

Moore,  Alfred  F 1 

WunseU  &  Co.,  Eugene..  x 

National  Carbon  Co vll 

National  India  Rubber  Co.       i 
New  York  Ins.  Wire  Co...   xlil 

Ohio  El.  Spec.  Mfg.  Co.  lil 

Ohio  Electric  Works....  lii 

Okonite  Co.,  The 1 

Otto  Gas  Engine  Wis. . .  1 


Pacific  Electric  Co xx 

Palate  Co.,  H.  T xx 

Partnck.Carter&WIlklns  xlli 
Peerless  Rubber  Mfg.  Co.  x 
Pelton  Water  Wheel  Co.  xvl 
Peoples'  Electric  Mfg.  Co.     Ix 

Peru  Elec.  Mfg.  Co I 

Phillips  Ina'd.  Wire  Co. .  xl 
Phosphor-Bronze  S.  Co.  xvi 
Proctor- Raymond  M.Co.      xli 

Queen  &  Co 1 

Rawson  Electric  Co 

Reislnger,  Hugo vil 

Robertson  &  Sous,  J.  L . .       xl 

Roche.  Wm x 

Eoebllng'B  Sons  Co.,  J.  A.  xi 
Rosenberg,  Co.,  A 

St.  Louis  Elec.  Supply  Co.  s 
Samson  Cordage  Wks ....        x 

Sargent  &  Lundy '..        xl 

Sawyer-Man  Electric  Co .    

Shelby  Electric  Co 

Shultz  Belting  Co 

Simplex  Electrical  Co.,  The,    1 

Sipe  4-  Sigler ix 

Skinner  Engine  Co ivll 

Standard  Brass  Works . . .    xli 

Standard  Tel.  A  EL  Co i  v 

StandardUnderg.CaUQ  Co. 

Sterling  Electric  Co xv 

Stewart  Electrical  Co xii 


Stllwell-Blerce  &  Smith- 

Vaile  Co xli, xlil 

Stout,  G.  H 1 

Stow  Mfg.  Co 

Stromberg-Carlson  TeL 

Mfg.  Co xlv 

Swarts  Metal  Refin'g  Co.     xii 

Torrey  Cedar  Co xiil 

United  Elec.  Imp.  Co Ix 

Varley  Duplex-Mag.  Co..        xl 

Viaduct  Mfg.  Co xiv 

Vulcanized  Fibre  Co....        xx 

Wagner  El.  Mfg.  Co 

Warren  Elec.  Mfg.  Co..  xi 
Washburn  AMoenM. Co.  xi 
Western  Electric  Co....       vli 

Western  Elec.  Supply  Co. 

Western-Tel.  Cons.  Co —  xiv 
Westinghouse,  Church, 

Kerr  &  Co xviii 

WestlnghouseELAM.Co.  xvlli 
Weston  Electrical  Inst.  Co.     1 

WickesBros xii 

Wilhelm  Tel.  Mfg.  Co...        xv 

Williams  Electric  Co xiv 
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Worcester ■&  Co.,  O.  H....  xlli 
Wyckcff,  Seamens  & 

Benedict xvl 
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We  have  the  Largest  and  Most  Complete  Electrical 


In  the  West.  ELECTRICAL,  REPAXRIS  AJTD  MACHINE  WORK  OF  EVERY  DESCREP- 
TIOX.  In  haring  yonr  repair  work  done  by  a  company  operating  liandreds  of  dynamos 
and  motors  yon  are  sure  of  good  work  and  get  the  heneflt  of  our  experience. 


CHICAGO  EDISON  COMPANY, 


1VIA.RK1 


Keystone 
Electrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Ground  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "R"  Instrument. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants, 
whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing  in 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 

nrtnth  street  and  Slontgomery  ATenue.  Philadelphia. 

^e'w  Xork,  15  Cortlandt  Street. 

Chicaso,  231  Sonth  Canal  Street. 


The  Akron  Electrical  Mfg.  Co., 


iBkKRON,    OHIO. 


MAKES 

Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 


All  of  the  highest  effi- 
ciency, most  modern  con- 
struction  and  mostgrace°  :   r  r     :_    _-     --^^^ 

ful  design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR   GUARANTEE. 
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Edison,  Jr.  Improved  Incandescent  Lamp. 


••••••*••***••*•*«***•*•*•«»*«••***••«• 
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Vacuum  Highest  Improved. 
Concentrated  Brilliant  White  Light. 
Carbons  Never  Become  Red. 
Standard  Candle  Power. 


No  electrician  who  consults 
the  interests  of  his  patrons  will  use 
the  old-fashioned  kind  since  the 
advent  of  the  EDISON,  JR. 


Although  greatly  superior,  the  prices  of  these  Lamps  have  not  been  increased. 


THOMAS  A.  EDISON,  JR., 

General  Offices  and   Salesrooms:   27    WILLIAM    STREET,   NEW   YORK. 


BOSTON  OFFICE.  60  State  Street. 

ILLINOIS  ELECTRIC  CO..  239  Madison  St.,  Chicago. 

AUSTIN  ELECTRICAL  SUPPLY  CO..  Austin,  Tex. 


OLD  DOIMINION  ELECTRIC  CO..  Norfolk,  Va. 

THOMPSON  &  CO.,  St.  Paul.  Minn. 

OWEN  BURNS,  405  Adams  BIdg.,  San  Francisco,  Cal. 


J.  BOYD  DEXTER.  Annapolis.  Md. 

WM.  GIBBS  BAIN,  748    Drexel  BIdg.,  Philadelphia. 
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Reading 


£ac/2  and  every  one  a  suitable  and  appropriate  present. 

These  and  many  more  fully  described  in  our  neiv  catalogue;  send  us  your 
business  card  or  letter  head  and  secure  a  copy. 

Central  Electric   Company, 


GEO.  A.  McKINLOCK,  President. 

CHARLES  E.  BROWN,  Secretary. 

S.  R.  FRAZIER,  Treasurer. 


^v%      264=266=268=270  Fifth  Avenue, 

CHICAGO, 


Full  Line  of  Pass  &  Seymour  Goods  Carried  in  Stocli. 
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CLING-SURFAGE 

Is  a  belt  dressing,  but  so  much  more  that  we  will 
send  you  a  sample  can  and  guarantee  that  the 
belts  shall  stop  slipping;  the  power  shall  be  PER- 
MANENTLY increased;  the  belts  can  be  run  slack 
and  the  leather  shall  become  as  soft  as  calfskin; 
also  absolutely  waterproof.  We  will  further  agree 
that  the  increased  power  cin  a  fair-sized  plant) 
shall  earn  the  cost  of  the  sample  can  EVERY 
MONTH.  This  applies  to  leather,  rubber,  cotton 
and  rope,  and  also  to  OILY  DYNAMO  belts. 

CLINC-SURFACE  MFC.  CO.,  1  77-182  VIRCINIA  STREET,  BUFFALO,  N.Y. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


Ann  an ois tors. 

Central  Electric  Co. 

Commercial  £1.  Supply  Co. 

Edwards  A  Co. 

Eleotrlo  Ai>pllaDce  Co. 

miDois  Electric  Go. 

OdIo  Electric  Works. 

Partrick,  Carter  &  Wllkins 

Procter-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Are  IjampH. 

Central  Kleotnc  Co. 

Dlelil  Mfg.  Co. 

Electric  Arc  Light  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Go. 

InsuU.  Martin  J. 

Lea  Mfg.  Co. 

Peoples'  Electric  Mfg.  Co. 

htout,  G.  H. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouse  El.  &  Mfg.  Co. 
Are  liisht  Cord. 

Leschen-Macomber-Whyte 
Go. 

Samson  Cordage  Wks. 
BatterleB  and  Jara. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appliance  Co. 

Illinois  Electric  Co. 

Leelafiohe  Battery  Co.,  The 

Manhattan  Elec  Sup.  Co. 

National  Carbon  Co. 

Onio  Electric  Works. 

Partrick,  Carter  A  Wilklns. 

Peru  Eleo.  Mfg.  Co. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearinss    and    Bearing 

Bletal. 

Ledchen-Macomber-Whyte 
Co. 

Standard  Brass  Works. 
B«Ua. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Huebel  &  Manger. 

Illinois  Electric  Co. 

Ohio  Electric  Works. 

Partrlok,  Carter  &  WUklns. 

Proctor- Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  ©rossiiiff.      „ 

Cling-Surface  Mfg.  Co. 
Beltlnc 

L.  P.  &  D.  Transmitter  Co. 

Peerless  Rubber  Mfg.  Co. 

ftultx  BeUing  Co. 
B»llers. 

Ames  Iron  Works. 

Ajmlngton  &  Sims  Co. 

Westinghouse,  Church.  Kerr 

,     &Co. 
B«ofes,  Kleetrlcai. 

Bleotrioian  Publishing  Oo. 
Bridges,  Floors.  Cranes. 

BerlTn  Iron  Bridge  Co. 
BrnsheM. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Holmes  Fibre-Graphite  Co- 

K.  &  W.  Company. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Bnildin(!;8  and  Kooflng. 

Berlin  Iron  Bridge  Co. 
Bnrelar  AlarmB. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  &  Co. 

Bleotrlo  Appllanoe  Co. 

Huebel  &  Manger. 

Partrick,  Carter  A  Wilklns. 

Western  Elect-  Supply  Co. 
CAbles  (See  Insulated  Wlrea.) 
cables,  electric  (See  Insu- 
lated     Wlrea),     Copper, 

^eet  and  Bar. 

American  Eleo.  Works. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Eleotrlo  Cable  Oo. 

General  Electric  Co. 

nunols  Electric  Co. 

Moore,  Alfred  T. 

Hew  York  Ins.  Wire  Co. 

aimplei  Electrical  Co. 

Standard  Underground  C-  Co. 
Washburn  &  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 
Carbons. Points  &  Plates. 
Central  Electric  Co. 


Chioago  Edison  Co. 

OOmmerolal  El.  Supjily  Co. 

Eleotno  Appliance  uo. 

Rational  Carbon  Co. 

Keislnger,  Huga 

Western  Elect.  Supply  Co. 
Castings. 

Standacd  Brass  Works. 
Circuit  Breakers. 

LaRoche  &Go..  F.  A. 
Compound. 

Dearborn  Drug&Chem.Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co..  K. 

Ohio  Elec.  Specialty  Mfg.Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Construction  &  Kepairs. 

Akron  Elec.  Mfg.  Co. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec  Corporation. 

Hodge.  Walsh  &  Lorlng. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Eleot.  Supply  Co. 
Contractors  and  Klectrlc 

JLisht  Plants. 

Akron  Elec.  Mfg.  Co. 

Bain.  Foree. 

Broughton.  H.  P. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Eleotrlo  Co. 

Sargent  &  Lundy. 

Ilnitea  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  Eleo  S  MfgCo. 
Copper. 

Be^y&Co..  Chas.  H. 

Mansfield  Temp.  Copper  Co. 

Standard  Brass  Works. 
Copper  Wires. 

American  Electrical  Works. 

Besly  &Co.,  Chas  H. 

Brliey.  W.  R. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appliance  Co. 

General  Electric  Co. 

IlllDois  Electric  Co. 

National  India  Rubber  Co. 

Okonito  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons.  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 

Cordac«- 

SamBon  Cordage  Wka. 
Correspondence  mctiools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Schools. 
Oross-Arms,    Pins    and 
Braebets. 

Brady,  T.  fl. 
Central  Electric  Co. 
Central  Mfg.  Co. 
Commerolal  El.  Supply  Co. 
Eleotrlo  Appllanoe  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tel.  A  Coos.  Sun.  Co. 
Western  Elect.  Supply  Co. 
Cut-Outs  and  Sivitcbes. 
BoBsert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  fil.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Edwards  *  Co. 
Eleotrlo  Appliance  Co. 
Emerson  El.  Mfg.  Co. 
General  Eleo.  Oo. 
Illinois  Electric  Co. 
InsuU.  Martin  J. 
K.  &  W  Company. 
LaRoche  &  Co..  F.  A. 
Leonard,  H.  Ward  Elec.  Co. 
PalBteCo.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wagner  Eleo.  Mfg.  Co. 
WeBtern  Electric  Co, 
Western  Elect.  Sup-ply  Co. 
Westinghouse  El.  k  Mtg.Oo. 


F'or   A.lpKal»«-fcloal    Index 


Dynamos. 

Akron  Elec.  Mfg.Co. 

Central  Electric  Co- 

Chicago  Rheostat  Co. 

Commerolal  El.  Supply  Co. 

DIehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Eleotrlo  Co. 

Insull,  Martin  J. 

Ohio  Electric  Works. 

Sargent  ISi  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouse  El.  &  Mfg.  Co. 
Ijconomlzers,  Fuel. 

Broomell,  Schmidt  &  Co. 

Fuel  Economizer  Co. 
JEleo.  Heafg  Appliances. 

American  Eleo.  Heater  Co. 
Electric  Kailways. 

General  Electric  Co. 

Westinghouse  El.  ft  Mfg.  Oo. 
Electrical  and  meehanl- 

eal  Enarliieers. 

Bain.  Foree. 

Broughton.  H.  P. 

Lemon,  L-  E. 

Sargent  &  Lundy. 
£lectrioaI  Xnstraments, 

Central  Electric  Co. 

Cleveland  Electric  Co, 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Eleo.  Co. 

Ohio  Electric  Works. 

PalsteCo.,  H.  T. 

Queen  &  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inst.  Co. 
Electrical  Specialties. 

Carlisle  &  Finch  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mf.  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Davis  &  Sons.  M. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Ohio  Electric  Works. 

Pacific  Electric  Co. 

Western  Elect.  Supply  Co. 
£lectro-9fagnets. 

Varley  Duplex-Magnet  Co. 
electro. Platinff  Hach^. 

Besly  8iCo.,  Chat.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 
Engines,  Gnm. 

Otto  Gas  Engine  Wlu. 
Bnicines,  Steam. 

Ames  Iron  Works. 

Armington  &  Sims  Co. 

Ball  Engine  Ca 

Skinner  Engine  Co. 

Westinghouse,  Church,  Eerr 
AGO. 
Fan  Outfits. 

Beck,  A.,  Electric  Co. 

Carlisle  &  Finch  Co. 

Central  Electric  Oo. 

Commercial  El.  Supply  Oo. 

Dtehl  Mfg.  Co. 

Emeraon  El.  Mfg.  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

Ohio  Electric  Works. 

Rosenberg.  Co.,  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Electr'c  Mfg.  Go- 

Western  Electric  Co. 

Western  Elect.  SuDply  Co. 

Weatinchoose  El.  A  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co. 

Vulcanlted  Fibre  Co. 
FUes. 

Barnett  Co..  G.  &  H- 
Fixtures.  El.  A  Comb'n. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co 
Fuses.  Rnclosed. 

Chi cagoFuse  Wire*  Mf.  Co 

Insull.  Martin  J. 
Fuse  W^lre. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &■  Mf.  Co. 

Oommercial  El.  Supply  Co. 
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Electric  Appliance  Co 

Western  Elect.  Supply  Co. 
<MasketB. 

Peerless  Rubber  Mfg.  Co. 

Robertson  &  Sons,  J.  L. 
Cras  Liightins.  Electric. 

Bogart.  A.  L.,  Co. 

Central  Electric  Co. 

Partrick,  Carter  A  Wllkins. 

Western  Electric  Co. 
dears. 

Besly  A  Co..  Chas,  H. 
General  Elec.  Nupplles. 

Beck.  A.,  Electric  Go. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Go. 

General  Electric  Oo. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Manhattan  Bleo.  Sup.  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  &  WUklns. 

Peru  Elec.  Mfg.  Co. 

St.  LouisJEl.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Qlobes  and  Electrical 

€rlassirare. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Hemlngray  Glass  Co. 

Western  Elect.  Supply  C«. 
C^OT^orst  Water  Wheel. 

LombardWater  Wheel  Gv.Co. 
4>^raphite  Specialties. 

Besly  A  Co..  Chas.  H. 

Dlion  Crucible  Co.,  Jos. 

Holmes  Flbre-Qranhite  Co. 
iiinards.  Inc.  [janip. 

Inglls,  Wm..  Wire&  Ir.  Wks. 
Insulators   and  Insnlat- 

Inff  materials. 

Brliey.  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Sunply  Oo. 

Delavpare  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Hemin;:rray  Glass  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mloa  Insulator  Co. 

Munsell  &  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Palste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Oo. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Undbi-ground  0.  Go. 

Vulcanized  Fibre  Co. 

Western  Electric  Go. 

Western  Elect.  Supply  Co. 
Insulated      Wires      and 

Cables— aiasnet  W^lres. 

American  Electrioal  Works. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Eastern  Electric  Cable  Oo. 

Electric  Appliance  Co. 

General  Electric  Co. 

Leschen-Maoomber-Whyte 
Co. 

Montauk  Multiph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfc  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Eleo.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
Iiamps,  Incandescent. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Cc. 

Edison  Lamp  Dept. 

Edison,  Thomas  A. .  Jr. 

Electric  Appliance  Co. 

General  Electric  Co., 

Illinois  Electric  CO. 

Insull.  Martin  J. 

K.  &  W  Oomoany. 

Manhattan  Eleo.  Sun.  Co. 

Ohio  Eleclrio  Works. 

Sawyer-ManElec.  Co. 

cl^^r-t:i8^r«n^rft'l:^   ^^^    ^^K^ 


Shelby  Electric  Oo. 

United  iuieo.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Wefctlnghouse  El.  &  Mig.  Co. 
liCather. 

American  Pegamoid  Co. 
lilffhtnlne  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Go. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Go. 
Uagrnet  W^ire. 

(See  Insulated  Wires.) 
mechanical  aiachlnery. 

Besly  &  Co..  Chas.  H. 

Stilwell-Blerce  Smith- Valle. 

Westinghouse,  Church,  Kerr 
A  Co. 
aiica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mloa  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Slininer  Apparatus,  Elec. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Go. 
motors. 

Akron  Elec.  Mfg.  Oo. 

Beck,  A.,  Electric  Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Ohio  Electric  Works. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S-ipply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Pachlns. 

Besly  A  Oo.  Chas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfe.  Co. 

Robeitson  A  Sons,  J.  L. 
Paints. 

American  Pegamoid  Co. 

Central  Electric  Co. 

Cling-Surface  Mfg.  Co. 

Commercial  El.  Supply  Oo. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.Ltd. 

Standard  Brass  Works. 
Platinum. 

Baker  A  Co. 
Poles. 

Berthold  A  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Torrey  Cedar  Go. 

Worcester  &  Co.,  0.  H. 
Poreelaln. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Co. 
B«flners. 

Swartii  Metal  Refining  Go. 
Reflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Be-  Windins— Eepairs. 

Beck.  A..  Electric  Co. 

Cass  A  Aaron  Co. 

Chicago  Armature  Co. 

Chioago  Edison  Oo. 

Cleveland  El.  Trading  Co. 

Hodge.  Walsh  A  Lorlng. 

Stewart  Electrical  Co. 
Bbeostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Insull.  Martin  J. 

Leonard,  Ward.  Electric  Co. 

Ohio  Elec. Specialty  Mfg.  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Kooflne. 

Cincinnati  Corrugating  Co. 
Second- Hand  Slaohin'y. 

Cass  &  Aaron  Co. 

Cleveland  El.  Trading  Co. 

Hodge.  Walah  A  Lorlng. 

Stewart  Electrical  Co. 

Wickes  Bros. 
Shades. 

Amer  Reflector  A  Ltg.  Co. 
Speabine  Tubes. 

central  Electric  Co. 


Edwards  A  Co. 

ELectric  Appllanoe  Co. 

Illinois  Electric  Go. 

PartricK,  carter  &  WUklns. 

Western  Electric  Co. 

Westtrn  Elect.  Supply  Co. 
Speed  Indicuturis. 

Besly  ACo.,Chaa.  H. 

Keystone  El.  Instrument  Co . 

Queen  &  Go. 

Robertson  &  Sons,  J.  L. 

Weston  Electrical  inst.  Co 
Springs. 

Barnes  lc.  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Go. 
Storagre  Batteries. 

American  Battery  Co. 

Crofton  Storage  Battery  Co. 

Electric  Storage  Battery  cu 

Lockie  A  Vlall. 

Sipe  A  Sigler. 
Tapes,  Insulating. 

American  Electrical  Works 

Brlxey,  W.  R. 

Central  Electric  Go. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternElectrlc  Co. 

Western  Elect.  Supply  Co. 
Telephones,    Telephone 
Material  and  Switch- 
boards. 

AUen-Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Fisk,  H.  M..  Mfg.  Go. 

Gordon,  A.  Y. 

Insull,  Martin  J. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Kusel,  D.  A.  Tel.  A  El.  Mfg. Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Loulfi  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlaon  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Oo. 

Wllhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  A  Son,  Mathias. 
Transformers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Eleo.  Corporation 

General  Electric  Oo. 

Wagner  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouse  El.  A  Mfg.  Co 
Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Electric  Car. 

General  Eleotrlo  Co, 

Westinghouse  El.  A  Mfg.  Co. 
Turbine&  Water  Wheels. 

Dayton  Globe  Iron  Works  Co 

Leflel  &  Co.,  Jas. 

Pelton  Wat«r  Wheel  Co. 

StUwell-Blei-M  Smith- Valle 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wire,  Bare. 

Besly  &  Co.,  Chas.  H. 

Brliey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eleotrlo  Appliance  Co- 
Illinois  Electric  Co. 

Leschen-Macomber-Whyti 
Co. 

Okonlte  Co.,  Th&. 

Phillips  Insulated  Wire  Oo. 

Roebling's  Sons  Co.,  J- A. 

Standard  Underground  C.  Co 

Washburn  ft  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
XBay  On  tut  8. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo 

Edlaon  Lamp  Dept. 

Queen  &  Oo. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trade 
mark  "ELECTRA." 


u-tCTB 


FOR  ENCLOSED  LONG-BUBNING  ARC  LAMPS.        ^vf-CTfi^ 


\JNEQUALJ.EO  IN  QUAUT 
AND    EFFICIE>tff 


V(^  STEADY 
ILLIANT    LIGHT. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


HUGO  REISINGER 11  BROADWAY  NEW  YORK. 


COLUMBIA  Carbons 

As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  "COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


IMCA.2VUI!"A.CTUieE>I>     iB'S' 


'TiTErT^^irrroT^fS^rE^-criiLiFrBho  . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


TYPE  F 

Self= Ventilating  Power  Transformer 


Large  Transformers 
for  Special  Purposes 

of  the  following  types: 

SELF.VENTILATINQ 

AIR    BLAST 

OIL    INSULATED 

OIL    INSULATED,     WATER    COOLED 

Regulating  Transformers 

For  the  Independent  Control  of  the  Voltage 

of   Circuits,    involving  the  introduction   of 

NO  RESISTANCE 

TRANSFORMERS  FOR  ALL  PURPOSES 
TRANSFORMERS  FOR  ALL  VOLTAGES 

with  Highest  Efficiency 


and  Lowest  Leakage: 


Western  Electric  Company, 

Hanufacturers  of  and  Dealers  In 

Electrical  Apparatus  and  Supplies. 

NEW  YORK, 

LONDON.  PARIS,  ANTWERP, 

79  Coleman  Street.  33  Rue  Boudewyns.  45  Avenue  de  Breteull. 

Chicago. 


-  -  WESTERN  AGENTS   FOR  -  - 

STANLEY  ELECTRIC  MANUFACTURING  COflPANV, 

PITTSFIELD,   riASS. 


TYPE  S 

Subway  Transformer 
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THE  GENERAL  PRINCIPLES 


OF 


Telephony 


^ 


^ 


Are  Now  Well  Established. 


TELEPHONE  HAND-BOOK 


BY  HERBERT  LAWS  WEBB, 


t& 


s?? 


Deals  with  them.  No  matter  what  kind  of 
Telephones  and  Switching  Apparatus  you  use, 
or  expect  to  use, 


ih 


^ 


YOU   WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00   POSTPAID. 


^ 


^ 
^ 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO. 


\^^m^m^r 
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FRANK   N.  PHILLIPS,  PrCSIDCNT 
C.    H.  WAGENSEIL,  TnCABUncR. 


EUGENE  F.    PHILLIPS, 

General  Manager. 


AMERICAN  ELECTRICAL  WORKS 

PROVIDENCE.  B.  1. 

BARE  AMSULATED  ELECTRIC  ¥IM 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

cables  for  aerial  and  underground  use. 

New  York  Store,  P.  C.  Ackerman,  10  Cortlaudt  St. 
Chicago  Store,  F,  E.  Donohoe,  241  Madison  St, 
MoMTRKAL  Branch,  Eugene  F.  Phillips'  Electrical  Wopka. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,   R.  I. 


A  IVIan  of  Sense 

li'-sitates  before  doiuu'  business  with  Irre- 
'■lioiisible  persons  whoseoDly  aim  seems  to  be 
tn  limine  a  sale,  i;et  tbeir  money  and  then  let 
tlie 


THE  "CLARK   WIRE. 


FOR 
SWITCHBOARD. 

RArLWAY 
and  MOTOR  USE. 


All  sizes  of 

Stranded  and  Flex- 
ible Wire  and 
Cables  with 
Clark's  Insulation 


inspector  Boston  Fire  Underwriters'  Union  says: 
**A  thoroughly  reliable  and  desirable  wire  In  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  pot  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

HENRY  A.  CLAKK.  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


-63  Hampshire  Street, 

boston,  MASS. 


IMPROVED  ROBERTSON  INDI- 
CATOR. A  superb  Instrument 
at  modern  price. 


EUREKA  PACKING. 
The  PEER  of  all  olhe'S. 

Seud  fnr  cataloL'. 


JAMES  L  ROBERTSON,  198  Fulton  St.,  New  York. 


MINE  ELIMINATOR. 
Separates  WATER,  ex- 
tracts OIL. 
A  perfect  device. 

BOSTON  BRANCH: 
12  Pearl  SI. 


CROFTOIM  STORAGE  BATTERY. 

NOVEI-    F-EA-rVJRES. 

Cheap,  Light,  Durable,  Efficient.    Motocycle  Batteries  a  Specialty. 

crofton  storage  battery  CO., 

JAMES  K.  PUMPELLY,  Manager, 

327  DEARBORN  ST.,  CHICAGO,  ILL. 


11 


CAly'o  S7,fAMP-C/rejay  curs  -firrcMS/i 
■  SP^e//iir/£S-'a£Aco/r  "si/tgjMC  AI£tal  - 

/^  s.  c^^'uU^  St:     c/uA 


Can  I  Become  an  Electrical  Engineer? 


"CAN  I  BECOME  AN  ELECTRICAL  ENQINEER?"    Address 


ELECTBICaL 
.      FNGIMEER. 


This  question  Is  answered  in  our  FREE  Illustrated  book,  entitled: 

The  Electrical  Engineer  Institute  of  Correspondence  Instruction,  Dept.  K, 

120-183  LIBEBTT  STREflT.  KEW  TOBH.  r.  S.  A. 

(Conducted  under  the  auspices  of  "The  Electrical  Engineer.')  Instruction  Payable  in  Instalments  oi  $2.00  PER  MONTH. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


SARGENT  &LUNDY, 


ENOINEI 

13  and   16  Monadnock  Block,  CHICAGO,  ILU. 


RUBBER  JNSULATEB  WIRES 


-FOK- 


HOUSE  AND  CAR  WIRING. 

JOHN  A.  ROEBLIIMC'S  SONS  CO. 

Works  at  TRENTON,  NEW  JERSEY. 


117-121  Liberty  Street,  New  York.  171-173  Lake  Street,  Chicago. 

32  S.  Water  Street,  Cleveland.  25  and  27  Fremont  St. ,  San  Francisco. 


EVERYTHIN6  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF   THE   "CHICAGO"    RAIL   BOND. 


WASHBURN  ^  MOEIM  MFC.  CO., 

MJUrOH  OFFICES  AND  WAREHOUSES ;    New  York.  ClllM«o.  San  FniwIiiH)    Hoyslon.    Plilla«<ilD<ila 

P(lt«t>uro,  Bottnn. 


Telephone  Induction  Colls,  Ringer  and  Bridge  Bell 
Magnets,  Drop  Magnets,  etc.  Also  Gas  Lfgbtlng 
Spark  CoUs.    THE  VARLEY  DUPLEX  MAGNET  CO., 

138  Seventh  St.,  Jersey  City,  N.  J. 


ESTABLISHED     1857 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  o£  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

Bristol,  Conn. 


WEATHERPROOF  WIRE. 

COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co,,  New  York. 
Electric  Appliance  Co.,  Chicago. 
Pettingell  Andrews  Co,,  Boston, 
Electrical  Engineering  Co.,  Minneapolis. 
St,  Loais  Electrical  Supply  Co,,  St.  Lonii 
Tlie  Bradford  Belting  Co.,  Cincinnati. 

Phillips  Insulated  Wire  Co.; 

Office  and  Factory:    PAWTUCKET.  R.  I. 
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WANTED. 

By  an  experienced  man.  position  as  superin- 
tendent or  eng:ineer  of  small  plant.  Can  furnish 
first-class  references.  Address  C.  E.  E.,  care  of 
Western  fclectrician,  510  Marquette  Building, 
Chicago. 


WANTED  AND  FOR  SALE. 

Electrical  equipment.  Corliss  and  automatic 
engines,  pumps,  lieaters,  etc. 

WICKES  BRO!^.,  Saginaw.  311cli. 


\A/^,A  N'T  E:D. 

ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westinghouse 
ihops.  Work  g:uaranteed.  Ten  years'  experience. 
FJent  plants  Installed  complete.  Send  for  puces. 

HODCE.  WALSH  &,  LORINC, 

701  Delaware  St.,  Kansas  City.  Mo. 


FOR  SALE. 

One-fourth  interest  in  pajing  electric-light 
plant  that  cost  S23.c»oo  three  years  a^o;  if  sold 
soon  ^11  take  S3.500  cash  for  my  interest  and  re- 
sign my  position  as  superintendent  in  favor  of 
purchaser.  Address  "H,"  care  Western  Elec- 

TBICIA>". 


FOR  SALE. 

Electric-lignt  plant,  all  or  one-half  interest 
to  an  electrician  or  good  engineer  who  can 
run  the  plant.  Is  paying  2  per  cent,  on  cost. 
For  particulars,  etc..  Address  CHAJfUTE 
KLECTfilC  LIGHT  &  POWEK  CO.,  Chanute, 
Kans. 


PKOPOSALS  FOK  ELECTRIC  LIGHT  PLANT 
Department  of  the  Interior,  OfBce  of  Indian 
Affairs.  Washington,  D.  C,  Nov.  19. 1S9S.— Sealed 
proposals,  indorsed  "Proposal  for  Electric  Light 
Plant.  Mt.  Pleasant  School,  Mich.,'"  and  ad- 
dressed to  the  Commissioner  of  Indian  .Affairs. 
Washington.  D.  C.  will  he  received  at  this  office 
uutU  one  o'clock,  p.  m..  of  I'uesday,  Dec.  20. 
1S9S.  for  furnishing  and  deUverlng  the  necessarj- 
materials  and  labor  required  in  the  construction 
and  completion  of  an  electric  lieht  plant  at  the 
Indian  Industrial  School,  ilt.  Pleasant.  Jtich., 
in  strict  accordance  with  plans,  specifications 
and  instructions  to  bidders,  which  may  be  ex- 
amined at  this  office;  the  C  S.  Indian  Ware- 
house, No.  1602  State  - 1. ,  <  Chicago.  111. ;  the  Build- 
ers'and  Traders' Exchange.  Omaha.  Neb.;  the 
office  of  the  "State  Repnbllcan."  of  Lansing. 
Michigan,  and  at  said  school. 

For  any  additiouil  information  apply  to  this 
office  or  R.  S  Graham,  Superintendent.  Mt. 
Pleasant,  Mich.    W.  a.  JONES.  Commissioner. 


A  Piano  at  a  Nominal  Price. 

Chicago's  largest  music  house.  Lyon  tS; 
Healy.  has  just  bought  for  a  fraction  of 
its  cost,  the  entire  stock  of  Lyon.  Potter 
&,  Co.  These  splendid  pianos  are  offered 
without  reserve.  In  this  stock  are  about 
100  new  St«inway  pianos,  and  hundreds  of 
new  and  second-hand  pianos  including 
these  well-known  makes,  Steinway,  Ster- 
ling. Chase,  Fischer,  Weber,  Chickering, 
Lyon.  etc.  In  square  pianos  there  are 
tine-toned  instrtiments  at  $25  and  up- 
wards. In  Upright  Pianos  neat  instru- 
ments at  eiOO,  $120,  ?l-'a  $15iX  ?16.=>.  ei9i). 
?200  and  upwards.  Baby  Grands  at  £2,50 
and  upwards.  Xea^-ly  all  these  pianos 
were  intended  to  sell  'for  at  least  double 
these  clearing  sale  prces.  This  is  an  op- 
portunity that  has  never  occurred  before 
and  \\ill  not  occur  again,  as  the  firm 
of  Lyou,  Potter  &.  Co.  carried  one  of 
the  finest  piano  stocks  in  the  world. 
Immediate  attention  is  therefore  neces- 
sary. A  good  plan  would  be  to  order  a 
piano,  stating  about  what  you  would  like 
but  leaving  the  selection  to  Lyon  &  Healy. 
However  they  will  send  a  list  and  full  par- 
ticulars upon  application.  Any  piano  not 
proving  satisfactory  may  be  returned  at 
their  expense.  Address  Lyon  &  Healy. 
Chicago.  Distance  is  no  obstacle  in  tak- 
ing advantage  of  this  remarkable  chancf- 
10  obtain  a  piano  at  a  nominal  price,  for  in 
proportion  to  the  saving,  the  freight 
charges  are  insignificant.  If  you  do  noi. 
already  know  Lyon  &  Healy''s  standing. 
any  bankerwill  assureyouof  their  respon- 
sibility and  record  of  ever  a  third  of  a  cen- 
tury for  honorable  dealing.  Write  to-day 
so  as  to  avoid  disappointment,  and  kindlv 
mpntion  this  publication. 


>IaAT^INUM 

For  all  Purposes. 
Scrap  and  Native  Platinum  Purchased. 

B.USI:R  &  CO..  40S-414  Xew  Jersey 
Railroad  Ave.,  Xenark,  >.  J. 


Manufacturers 


and 
others 

needing  Clean,  Solid  Copper  Castings.  99^2  per 
cent  pure.  Cast  Tempered  Copper,  Phosphor 
Manganese,  Aluminum  and  all  of  the  other 
Bronzes,  Brass  (all  grades),  Aluminum.  Gun. 
Bell  Metal,  et*.,  DjTiamo,  Motor.  Engine  and 
Machine  Bearings  an  1  other  things. 

Want  to  hear  from  you.  Want  to  furnish  you 
castings,  completed  parts  ready  to  assemble,  or 
completed  article  Itself.  Nothing  in  above  men- 
tioned metals  we  can't  make.  We're  fully 
equipped.  Now's  a  good  time  to  make  contract. 
Send  pattern,  sample  or  drawing.    Write 

Standard  Brass  Works, 

KALAMAZOO,  MICH, 


me 


SMITH-VfllLE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SJNGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  hv 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO, 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Klsdon Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &Co.,  Los  Angeles,  Cal. 


ElEOSTATS, 


Has  all  the  sjond  points  of  the  < 
best,  and  a  dozen  improve-  i 
ments  over  them  all.  I 

Prove  it  bv  sending  us  a  sam-  t 
pie  order. 

They  will  cost  you  no  more 
than  you  are  now  paving  for  | 
an  inferior  Bell.  , 

Ask  your  Supply  House  for  them.  I 


Automatic  Motor  Starters,  Overload  Motor  Starters, 
Automatic  Pump  Starters. 
Belted  Elevator  Starters. 

Automatic  Speed  Regulators. 


THE  CHICAGO    RHEOSTAT   CO.,    1649-50   Marquette  Bnilding.   Chicago. 

HEADQUARTERS  FOR 

RHEOSTATS! 

PROCTOR-RAYMOND  MFG.  CO.,     the  cutler-hammer  mfg.  CO.,  Chicago. 


Buffalo,  N.Y. 


MODEL   ELECTRIC  RAILWAY? 

with  track  and  battery,  53-50  to  57-00. 

Hand  Power  D j-n amos. 
Water  Power  D.vnamos, 

Fan  Motors,  etc 

"Write  for  Catalogue  "B."' 

The  Carlisle  &  Finch  Co 

832  W.  6th  St..  Cincinnati,  0. 


ArmaturesRewound. 

A.  Beck  Electric  Co., 

303  Market  St., 

ST.  I.OUIS,  MO. 


We  bave  issned  a  ^KW  eataioffoe 
of  fleotrical  books  i^ontainiiig  100 
pajjes,  listing  eyerj-  work  oa  electrio- 
itj.  A  copy  will  be"  eheerfnllT  inailed 


510  Marinette  Bid?..-  Chicago. 


Stewart  Clectpical  Co. 
Cincinnati, 0. 


Write  us  for  prions  on  an\lhinq:  in  the  following  list  or  any 
other^achlnery  wanted.    This  list  comprises  a 
Co         few  of  our  large  stock. 


Generaterf«.500  volt. 
One  T.-H.  class  16. 40  k.  w. 
Two  Edison  Xo.  20,  60  k.  w. 
Four  EdlsoQ  No.  32.  100  k.  w. 
Two  T.-H.  rap-,  T.T  k.  w. 


Motors.  500  TOlt. 

One  'i  h.  p.  Keystone. 
One  1  h.  p.  T.-H. 
TwoTH  h.  p.  T.-H. 
One  10  h.  p.  Eddy. 
One  25  h.  p.  BruslL 
One  50  h.  p.  T.-H. 


Motors.  220  Tolt. 
One  \  h.  p.  Varwick. 
One  7V9  h   p.  Mather. 
OnelOli.  p.  Daft. 
One  iih.p.  Kddv. 
One  16  h.  p.  Edison. 


l>yDa]iios. 

Two200  1isht.  16  c.  p.,  110  ToU. 
One  100  light.  16  c.  p.,  no  volt. 
Two  2,000  c.  p.  T.-H.  L.  D.  2. 

Z^^  light. 
One  2.000  c.  p.  Standard.  40  It. 
One  3.000  c.  p.  Brush,  l  it. 
One  10  ampere  Wood,  3  it. 

The  above  are  second-hand,  in  good  condition. 
I  FORM  VLB  QriCK.  34  street  cars,  both  open  and  closed, 
equipped  each  with  pair  Xo.  6  Edison  motors  at  S200  per  car. 


r.zu".opEi[afiiaiMtiifi[i!i 


BARGAINS  IN  DYNAMOS,  ENGINES. 

i  Write  for  Price  List  No.  22. 

Direct  Current  Dynamos,  Alternating  Current  Dj-namos,  Arc  Dj'namos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes..  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
-history,  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

139  Adams  St., 

CHICAGO. 


CHICAGO  EDISON  COMPANY, 


Cleveland  Electric  Trading^ 

^^  WE  606.CUYAMqGA  B'L'D.CLEVELAND_O.V 


OR 

SE-L. 

SECOND  HAND 
ELECTRICAL 
MACHINERT. 


TALK  ABOUT  PRICES! 

A  Brush  No.  S  Arc  Dynamo.  65  lights.  2.000  c.  p..  in  extra  fine  condition,  ring- 
oiling,  nearly  a  new  machine 5^25  00 

A  T.-H..  M.  D.  2  Arc  Dvnamo.  oO  lights,  2,000  c.  p.,  in  good  condition,  thoroughly 

overhauled  and  warranted 430  00 

An  'American- Wood"  Arc  Dynamo.  50  lights,  2.000  c.  p.,  thoronghly  overhauled, 

in  unusuallv  fine  condition .". 375  00 

An  extra  Ring  Armature  for  T.-H..  M.  D.  2.  entirely  rewound 225  00 

A  >'o.  6  Brush  Arc  Dvnamo,  30  lights.  1.200  c.  p.,  overhauled,  fine  condition,  ring- 

oDer 190  00 

A  45  K.  W.  Edison,  125  volts,  late  trpe.  almost  anew  machine,  self -oiling 510  00 

And  a  lot  more. 

IF  XOU  DOX'T  SEE  WHAT  XOU  WAXT,  ASK.  FOB  IT. 


Scrap  Copper  Wire  Wanted, 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  "will  pay  you  to  communicate  with  us.  as  we  are 
».'•  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO. 

80  X.  Desplatnes  Street,  CHICAGO,   iLli. 


BARGAINS  IN 

SECOND-HAND  MOTORS #DYNAMOS. 

REPAIRING  AND  REWINDING. 

Send  for  Latest  Price  List. 

CASS  &  AARON  CO.,  141  South  Clinton  Street,  Chicago,  III. 
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Victor  Turbine  Water  Wheel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficieney 
at  Full  and  Partial  Gate. 

The  atteotioQ  of   ELECTRIC   COMPANIES    is  called  to  this  CICLEBRATEn  WATEb 

WHEIEI*  as  particularly  adapted  to  their  use,  on  account  of  its  remarkablr  steady  luoilon 
blgh  speed  aud  great  efflcieiicy  aud  larce  capaclt)^  for  Us  diameter,  bcin^'  double 
the  power  of  most  wheels  oi  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  of  water  it  is  without  an  equal,  prodfcln^  th* 
nighest  per  cent  of  useful  effect  gaaranleed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizanta)  shaft  t»* 
develop  36  H.  P.  under  38  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  to 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  boHrontal  tbaftt 
and  where  the  situation  admits  of  their  use  we  recommend  theni. 

THE  S^ILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO 


CEDAR  POLES 

We  have  13,000.  20  to  50  foot  poles  In  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 

Chattanooga.  Teon. 


Yellow  Pine  Cross 
Arms,  Locust  Pins 
Oak  Pins,  Electrical  Mouldings,  Oak  Brackets, 

I,Rre;eHtocli.Hoii  liand.  Delivered  prices  quoted, 
K.  O.  n.  cars,  yourfity.iiiaiiy  i|Uiintity.   ^^Wiite  lis. 

PERHAPS    you  HAVE    HEARD 

Of  a  railway  sys'^em  running  between  Chicago, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashland  aud 
Duluth,  known  as  the  "Wisconsin  Central  Lines, 
Before  making  a  journey  to  a*  y  of  these  north- 
western points,  inquire*  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND.  G.  P.  A.,  Milwaukee,  Wis. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

BEND  FOB  CIRCULAR  AND  PRI0E3. 

THE  lEClANCH^  BATTERY  CO., 

in  to  117  East  131st  St.,  N,  Yc 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE    MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 
51 0  Marquette  Bldg.,  Chicago. 


MAST  ARM 

^"^^kVTOM  AT  1 C^^ 

CUT-OUT^^rRON°o; 
^^-"^aTood  Poles 


EASy     OF-     OPERATION'S' 

Z/*y*?/>   r/i/MM£/PCA// rff/M  7yV/C£ 
_j        rf/£ /^ty/^S£fi  0£- ZAMfS  w  rH£ 

*      SAMe  TMS   ri/AK  iviru/inr  cir»£R 
tsrAffM.  ^  _        


MANUFACTURER    ,         Cl  NC  I  N  N  ATI,  0. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $i.oo.    ,    .    , 

Electrician  Publishing  Company, 

Suite  510  Harqnette  BIde~   Chlcano, 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
....  gy   l^^ii^ 


Buildings  erected 
eicpressfy 


of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engiueering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing ;  Surveying ;  Plumbing ;  Architec- 
ture;  Metal  Pattern  Drafting;  Prospect- 
ing ;  Bookkeeping ;  Shorthand ;  English 
Branches. 

<t9  a  Mnnlh  P^^^  ^°''  "  College 
Q£  a  mUlllll  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  you  wish  to  study. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


ANNUNCIATORS  AND  BELLS! 


CATAIiOeCES  AND  PRICES  ON  APPIilCATIOSJ. 

PARTRICK,  CARTER  &  WILKINS, 


125  South  Second  St., 
PHILADELPHIA. 


rJE^A/^    ^FR^^ESs 


L.OCKIE     &     Vli 

1673  MICHIGAN  AVENUE, 


CHICAGO. 


RtWREOWfTH  RAVEN  WMFTE  COREWIRL 


OFFICE 

1  131    THE  ROOKERY. 

Chicago,  April  30,  1896. 
NEW  YORK  INSULATED  WIRE  CO., 

320  Dearborn  St.,  Chicago,  III. 

Gentlemen: — After  carefully  consider- 
ing the  merits  of  the  various  brands  of 
wire  upon  the  market,  we  have  decided  to 
use  your  "Raven  White  Core"  exclusively 
for  rewiring  the  Ferris  Wheel. 

As  you   are   aware,    the   wire   upon  the 
wheel  is  v  ry  much  exposed  and  the  test 
will  no  doubt  be  a  most  severe  one. 
Yours  very  truly, 

THE  FERRIS  WHEEL  CO. 

By  L.  V.  Rice,  Mgr. 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN  BLACK 

CORE,      COMPETITION     LINE     WIRE, 

GRIMSHAW    AND    COMPETITION     TAPES    AND 

SPLICING  COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17CorllandtSt.,NewYork. 


HBJHPHFS.I  CHICAGO:  BOSTON: 

BRANCHES.  I    320  Dearborn  St.     134  Congress  St. 


SAN  FRANCISCO: 
71  Flood  Building 
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J^OWr  ICE>J^I>^5r— Catalogtxe  :iVo.  lO. 

A   New   Pocket   Battery  Gauge,  to  retail  $3.50,  win  be   ready  Nov.    ist. 

Something  New  in  Burglar-Alarm  Traps  now  ready,    a  lot  of  specialties 

we  are  now  making  can  be  purchased  at  the  right  price. 

THE     IMESCO    DRY    BATTERY    (better  than  ever). 

Prices  to  suit  buyers  who  are  using  cheaper  grades. 

We  are  Manufacturers  of  iWiniature   Incandescent   Lamps. 


Jhe  mesco 
^y  batterV 


PRICE.  $6.50. 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32  CORTLANDT  STREET,  NEW  YORK. 


vvHTNISeNASBEEK  MAKING 

flELEPHONES 

§"    20  YEARS,  NOT  CHEAP  BUT 

SERVICEABLE  flllD  FULLY  CUSfUNTEED. 
,  ■   CIRCULARS    FURNISHED.  ■ 

ViadvctEiectricC« 

BALTIMORE.MD,  U.S.A. 


Mechanical 
Engineers 

who  are  interested  in  elec- 
tricity should  write  for  our 
catalogue  of 

ELECTRICAL 
BOOKS. 


Electrician  Publisiiing 
Company. 

Suite  510  Marquette  Building, 

CHICAGO 

Practical  Kunning  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and  remedying  of  troubles  in  dynamos  and 
motors. 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bide.,  Chicago 


THE       ALLEN-HUSSY      CO.,    ai  l  and  2l^3^Randolph  St., 


MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATJNG  SYSTEMS. 

JUST  OUT-Our  Now  Catalogue.       Don't  delay  in  sending  for  a  copy. 


Western  Telephone  Construction  Co., 

250-254  S.  Clinton  St..  Chicago,  III., 
Largest  Manufacturers   of 


Telephones^ Switchboards  Exclusively 


In  the  United  States. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Ciear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed. 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


Preserve  Your  Copies 


OF  THEi 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Snite  5tO  M.8r«jnet««  Bnlldins,.        »       *       o       » 


CHICAGO. 


Central  Energy  Telephone  System 


A  Marvelous  Success. 

All  parts  subject  to  wear  at  central  office. 
Nothing  at  subscriber's  station  to  get  out  of  repair. 

pur  REGUIAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of  Public  Exchange^ 
Toll  Line,  Police,  Fire  Alarm,  Street  Railway,  Central  Station  and 
Intercommunicating  Private  Plant  Telephone  Apparatus  fully  pro- 
tected by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson 
Teleplione  Mfg.  Co., 

73-83  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,  IJ.  S.  A. 


KLEIN'S  CLIMBERS 

ConnectoTs's,  Xiinenien'8 
and  Construction  Tools 

Catalogue  Free...  8S"Send  for  one 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills, 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
^3  oo   per  year,  in  advance. 

Electrician  Publishing  Co., 


Suite  510  Marquette  BIdg. 


CHICAGO 


Map  of  the   United   States. 

A  large  handsome  Map  of  the  United 
States,  mounted  and  suitable  for  office  or 
home  use,  is  issued  by  the  Burlington 
Route.  Copies  will  be  mailed  to  any  ad- 
dress on  receipt  of  fifteen  cents  in  postage 
by  P.  S.EusTis,  Gen'l  Pass.  Agent,  C,  B. 
&  Q.  R.  R..  Chicago.  111. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  in 
relation  to  resources,  adaptabilit>'  and  advantages 
for  manufacturing,  and  seeks  to  secure  manuf a:;tBr- 
Ing  plants  and  industries  where  the  command  of 
raw  material, markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  The  eight 
States  traversed  by  the  Company,  Illinois  Wiscon- 
sin, Northern  Michigan.Iowa,  Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  primefactor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago.  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  al!  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  Inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  Is  reU- 
able.   Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C.  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  xLL. 


Buy  WILLIAMS' Magnetos,theBESTatREASONABLEPriGes. 

Don't  buy  cheap  apparatus — buy  the  best  the  market  affords — in  short,  buy  Williams'  Magnetos,  equipped  with  our  perfect  single- 
core  ringer,  our  new  non-infringing  automatic  shunt,  our  new  spring-lock  binding-post,  our  new  corrugated  differ- 
ential gear,  etc.     Our  magnetos  are  unique,  efficient  and  beautiful  in  design. 

■jH  I  \^M  II       I       I    A    RJI  f^      ^?  I  J.       "  ^^  Manufacturers  of  Modern  Magneto  Bells  and  Receivers, 

The   WILLI  AlVIS   bleCtriC  Co.,  84-86  senega  STREET,  CLEVELAND,  OHIO. 


Deceiubcr  3,   iS 
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-FOR  THE- 


INDEPENDENT  TELEPHONE  FIELD. 

The  highest  commendation  that  we  could  ask  is  the  fact  that  other 
manufacturers  are  endeavoring  to  copy  our  apparatus. 

This  is  a  public  acknowledgment  of  its  superiority  and  merit. 

SWITCHBOARDS,  UISTBIBUTIXG  BOARDS, 

CABlrK  TEBMIWALS,  PROTECTORS 

AKD  lilSTE  FUSES. 


STERLING  ELECTRIC  CO., 

7I-73  W.  ADAMS  STREET,  CHICAGO. 


THE  SE3T  !S  NONE  TOO  OOOD  FOR  IfOU,  AND  W  GET  THE  BEST  IM  US, 

The  speciiiciXtiODS  of  our  in^intiuents  wbeo  clusuly  UA- 
lowed  by  relephonisLs  will  convince  the  most  expert  ibat  we 
iire  placini;  urioii  the  niiirket  tuk  vekv  best. 

Tbe  foliowinff  are  yeneral  speciflciitions  of  our  lele- 
l>hODes:— Our  Mjignetos  are  of  the  celebrated  Williams  type 
bridging  and  series  with  differentiiil  corrugated  year  and 
slngle-fore  ringers. 

Tnjs  .MAiJNETO  is  far  in  iidvance  of  aay  insCruiuent  of  its 
type  npun  ilie  market.  Our  induction  Coii-S  have  ilbre 
ends  will)  .-strew-  burr  terminal-s.  are  silk  wound,  and  are 
beyond  (|uestion  the  finest  coil  placed  upon  the  niarkei. 
Our  Solid  hack  EfKKKA  TUANS.MiTTEKS  are  most  power- 
ful and  efficient,  and  for  volume  and  clearness  of  articula- 
tion bave  no  equal.  Our  new  adjcstable  double  pole 
metal  end.  hard  rubber  case  receivers  will  satisfy  the  most 
expert  that  there  are  none  better. 

After  building  the  above  high  grade  parts  tbey  are  built 
together  by  e.vpert  mechanics,  and  when  completed  we  offer 
to  you  a  telephone  that  is  not  equaled  in  price  and  not 
touched  by  any  competition. 

We  will  be  plea-sed  to  forward  our  catalogues  illustrat- 
ing more  fully  the  above-described  telephooes.  also  swit«li- 
boards,  cross  connecting  boiirds,  lightning  arresters  ami 
pans.  AVe  guarantee  our  goods  lo  be  of  the  highest  gi-adc 
and  latest  types. 

Investigate  ourapparatus. 

Wet  War  Prices  and  Catalognes. 


EUREKA  ELECTRIC  CO., 


MAKE1(^^    Uf 


High  Gnide  Telephones.  Switchboards,  Distributing  Boards 
Carbon  LiEhtning  Arresters,  Magneto  Bells.  Double  Pole  Receivers.  Transmitters  and  Parts. 
>s.  l57-iS9  So.  ^anal   S-tree-t,  ^IHI^^VO^,  ll-l.. 


TMIS    -TRiEkDi 


IVIA.RK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of   the 
BEST    THIXGS    manufactured   or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is   a   guarantee  of  their  excellence- 
are  the 

^Vrres-lier    and    Cu'fc-^u'fc    Swi-fc^h. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 

MADISON,    WIS. 


Til© 


H.  M.  Fisk  Mfg.  Co., 

\A/l-iea^on,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

E.vchanges    constructed   under  very  favorable   terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
.  tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


.<^R. 


Showlnp  nnn  In  vailoi 
poHlti.inK. 


THE  NEW  GORDON 

Long  Distance 

Adjustable   Transmitter   Arm 

Can  be  raised,  lowered  or  swun^  laterally, 

Instantly,  to  suit  the  user.    Transmitter 

Is  held  In  a  horizontal  position  always. 

A.  Y.  GORDONp  patentee  and  Manufacturer, 

MA5SILL0N,  O. 

£,0«  KST  PRICK  OX  If.VKKKT: 


Backboards, 

Brackets 

Wire, 
Transmitters, 

Batteries. 


Higti-Grade  Magneto 
Beli  No.  3. 

Trans.  Arms, 

Cross 
Arms, 

Glass 
Insulators. 


High-Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FAEE  TELEPll  ^  CONSTRDCTION  SDPPLI  CO., 

357  Dearborn  St.,  CHICAGO- 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling or  pencil  jabbing. 

Recognized  V  f  Experts  as  containing   features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
soiuids  and  durable 
qualities  is  unequaled. 

The  Largest  ilanu^ 
facturers  of  Tele« 
phones  and  Switch° 
boards  in  the  United 
States. 

Five  lumdred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices. 

li/r  PIIIDAUTCC  Worlimanshlp,  material  and  efficiency 
fit  UUAHAIl  I  tC  of  our  apparatus  to  be  of  the  hlgb&it 
grade,  and  agree  to  defend,  at  our  own  expense,  any  actioi  at 
Taw  which  may  be  brought  against  OUR  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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[{^^  Dayton  Globe  Iron  Works  Co.  Qayton.  o. 


Shaftiing. 
Gearing, 
Pulleys. 

PlLLOWBlOCKSi 
0OVERNOR5, 

Etc. 


^PELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years,  Involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  this  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Bigliest  efticiency  and  absolute  reeulation  guaranteed  under  the  most  extreme  variations  of 
load.   Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City,  U.  S.  A.  or  121   Main  St..  San  Francisco,  Cal.,  U.  S.  A. 


••• 


GRAPHITE  FOR  RESISTANCE 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .  .         . 

JOS.  DIXOIV  CRlJCIBIiE  CO.,        -       -        Jersey  City,  X.  J. 


Fire  Proof 

( METALLIC  WEATHERBOARD) 

SIDING 

Especially  recommended  for  Fire  Proofing  Facto 
ries.  Warehouses,  Wharves,  Stations,  Elevators 
Houses  and  Barus.     Write  for  special  circular. 

THE  CINCINNATI   CORRUGATING   CO. 

Box    533,     PIQITA,  OHIO. 


REG.TRADE MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED. 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

]      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

"M.'^^'u,,^'    :  ^— DELTA   METAL 

-       ><7V      =        CASTINGS,  STAMPINGS  and  FORCINGS 
"^  '  ORIGINAL  AND  SoleMakers. IN  THE  U.S. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Ilolyoke  enable  us  to  guarantee  : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  saine  diameter.    The  highest  speed 
evei- obtained  for  the  same  power.      The  higha^t  mean  efficiency  ever  realized  uhen 
running  from  half  (o  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos~ 
sible  strength.    A  gate  unequaled  in  quickness  and  eai^e  of  lypeiiing  and  dosing. 
Tests  sfiow  over  81  per  cent,  average  effieienaj  with  half  to  full  water. 

State  your  Head  and  send  for  124  pag-e  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


Given 
Away 


Our  new  catalogue  of  Elec- 
.rical  Books.  Contains  J  00 
pages,  listing  all  electrical 
books  to  date  of  publication. 
Send  for  a  copy,  mailed  free 
to  any  address.  Electrician 
Publishing  Co.,  Suite  510 
Marquette    Bldg.,  Chicago. 


The  only  machine  that  embod- 
ies  all  of  the   experience 
achieved   in   the  making 
of  writing  machines.   It 
began  at  the  beginning 
and  led  the  way  up  to 
the  utmost  perfection  of 
mechanism  yet  attained, 
i.  e.,  to  the  Remington 
Models  Nos.  6,  7,  and  8 
(wide  carriage). 

WYCKOFF,  SEAMANS  &  BENEDICT 

144  MADISON  ST.,  CHICAGO. 


J^  OOOD    BOOK!! 


ELECTRIC  TRANSMISSION  HAND-BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series,  of  which 
45,000  copies  have  been  sold.  The  new  book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of  Electric  Power  Transmission. 


NOW  READY. 


PRICE  $1.00. 


Electrician  Publishing  Company,  510  Marquette  Building,  Chicago. 
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WESTERN  ELECTRiaAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and 
High  Speed  Engines.  They  embody  all  modern  requirements,  and  are  un- 
equaled  for  electric  lighting.  The  workmanship  and  materials  are  of  the 
highest  quality  and  the  engines  excel  in  economy,  simplicity,  durability 
and  regulation. 

THE    BALL   ENGINE    CO., 

CHICAGO  OFFICE: 

1526  Monadnock  Block.  ERIE,  PA. 


ARMIN6T0N  &  SIMS  COMPANY 


:iM< 


I. 


High  grade  Steam  Engines 
to  meet  tlie  requirements  of 
any  service. 

Write  for  Catalogue. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 

510  Marquette  BIdg.,  Chicago. 
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THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  you  are  asked  a  qnestion  on  "Weiring,  refer  the 
questioner  to  this  book,  and  he  Trill  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Kesistance.  Electromotire  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Jlethods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  Wiring  3  Point,  4  Point,  Head  Light  and  Heat  Regulating  Switches. 

it7  TAB1.es  ok  WIKIXCi  AXD  TAI^CABIiE  DATA. 

Ohm's  laTP  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO./"'BS„r  CHICAGO. 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Electrical  Dictionary.     Ss'iS'^LlcieUe."  irew^work.^'fu: 

dispensable  to  the  ele'irichm,  student  and  professor.  Over  11,000  words  and  about  15.000 
definitions.  By  Edwin  J.  Uoaston,  K.  M.,  Pb.  D.  (Princeton).  I  volume,  32ino,  cloth,  $3.50; 
leather,  $3.00. 


Profusely  illustrated. 
Edtvin  J.  Houston,  A. 
-SO. 


A  hand-book  for  busy  people. 
M.,  Ph.  D.,  and  Arthur  S.  Renn 


By 

Kennellyt 


Electricity  Made  Easy, 

Sc.  D.    1  volume,  12mo,  cloth,  $1 

Dvnamn  FTi>rfMr  IVr-az-T^indfTi-  ^y  Silvanm  P.  Thompson.  D.  Sc,  B.  A..  F.  E.  S. 
J-'ynamO-IlieCiriC  iViaCninery.  sixth  edition,  revised  and  enlarged.  Profusely 
illustrated  with  nevf  engravings.  19  folding  plates.  2  volumes.  8vo.  cloth,  gilt,  $6.00. 
The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 
and  this  is  now  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electrotechnics.  Students  and  professors  highly  appreciate  the  publication  of  this  exten&lTe 
work,  in  two  volumes. 

Polyphase  Electric  Currents  and  Alternate  Current  Motors, 

By  .Silvanus  P.  Thompson,  D.  Sc,  B.  A..  F.  R.  S.    1  volume,  8vo,  cloth,  gilt,  $3.50. 
The  most  Important  work  on  the  subject.    A  companion  book  to  "Dynamo-Electric  Ma- 
chinery."   One  of  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  lrv/>t-i*4-5   J^-^Aa  T7-*c-Tr         By  Edwin  J.  Houston,  Ph.  D.,  and  A.  E.  Eennelly,  Sc.  D. 
ri-lgCDrd  IViaue  X:.aby*  This  little  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, 16mo,  cloth,  73  cents. 

The  Interpretation  of  Mathematical  Formulae.    ?g.  D^aS/kS^: 

nelly,  Sc  D.    1  volume,  12mo,,  cloth,  $1.21;. 
A  most  valuable  aid  to  students  and  electrical  workers. 

AT5  /^   -f  TnlA-t-i-JfTr         ^'o^^  approaching  its  65th  thousand.    By  William  H.  Meadow- 
IJ  \^  UL  XlieciriCUy.       cro/t.    1  volume,  12mo,  cloth,  so  cents.    Fully  Illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  elementary  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.    J?fus1?aS  cfotrsoTemf '•  '  ™'"°"'  """• 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

the  Invisible  and  Its  Value  InSurjery.    By  William  J. 
itten  in  collaboration  with  Edwin,  W.  Hammer,    1  volume, 
12mo,  cloth  and  silver, '73  cents;  pa]ier,  30  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.    Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    Sa'JIi'iTsfenu!'"'""""-^'-  '™'""°'' ''"°'  '="'* 

The  first  primary  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  this  work  about  the  X  Kay  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof .  Kontgeu.  The  public  would  do 
well  to  secure  both  these  important  works. 

ISent  Prepaid  on  Receipt  of  Price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


1  ne  .A.  Jtv.ay;  j;o,(<»i,  m.  d.  wmi 


The  skinner  AUTOMATIC 


Self=Adjusting 
Slide  Valve. 


Five  years'  guarantee  not  to  leak  or  require  at- 
tention. I     "■ 

One=Half  Per  Cent.  Regulation. 

GOVERNOR  with   frictionless   bearings.     Re- 
quires DO  LUBRICATION  or  ATTENTION. 


WE  HAVE  IT. 

THE  ONLY  complete  system  of  AUTOMATIC 
lubrication. 

A  continuous  stream  of  PURE  OIL  fed  to  every 
bearing. 

Returned  to  supply  tank  freed  from  water  and 
all  IMPURITIES. 

NOT  A  PARTICLE  OF  OIL  REACHES  EX- 
TERIOR of  ENGINE  or  foundation. 

Ready  access  to  any  part  of  bed  for  examination 
or  adjustment  without  removal  of  a  single  screw. 


SELF-OILING  ENGINE. 


SKINNER  ENGINE  CO.,  -  ERIE,  PA. 
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Westinghouse  Methods 


In  Electrical 
Engineering 


are  accepted  as  standard  practice  throughout  the  world.  Their 
position  as  the  foremost  builders  of  Electrical  Machinery  and  their 
experience  in  producing  the  largest  electrical  plants  ever  con- 
structed has  secured  for  them  the  confidence  of  the  electrical 
fraternity.  "The  name  of  Westinghouse  is  a  guarantee"  that  whatever  is  associated 
with  it  is  best. 

The  Westinghouse  systems  of  direct  and  alternating  current  transmission  of  power 
for  mills  and  factories  have  been  tested  in  almost  every  line  of  industry.  Under  the  most 
trying  conditions  our  Type  "C"  Motor  has  surpassed  all  expectations  and  has  demon- 
strated our  claims  that  it  is  ideal  in  construction. 


OFFICES: 
New  York,  Atlanta,  Austin,  Boston, 
Buffalo,  Chicago,  Cincinnati, 
Philadelphia,  St-  Louis,  San  Fran- 
cisco, Syracuse,  Tacoma.  Denver, 
Mountain  Electric  Co- 


In  Steam 


Westinghouse  Electric  &  Mfg.  Co., 


PITTSBURG,  PA. 


OFFICES: 
For  Canada,  Abeam  &  Soper. 
Ottawa.  For  Mexico,  G.  &  O. 
BranifE  &  Co..  City  o£  Mexico. 
Westinghouse  Electric  Co.,  Ltd., 
32  Victoria  St.,  London. 


U 


have  exceeded  the    efforts   of   all  competitors  and  brought  forth  a  compound 
engine  which  holds  the  world's  record  for  non-condensing  engines.     We  con- 
EnQ''ineerinQ''    ^^^''^  *°  bmld  complete  power  and  lighting  plants  and  to  guarantee  the  economic 
requirements.     One  responsibility  for  the  entire  plant  is  a  feature  owners  appreciate. 


OFFICES: 

NEW  YORK. 

BOSTON. 

PHILADELPHIA. 


Westinghouse  Machine  Co., 


MANUFACTURERS. 


Westinghouse,  Church,  Kerr  &  Co., 

ENGINEERS. 


OFFICES: 

PITTSBURG. 

DETROIT. 
CHICAGO, 
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V.J. 
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"<VMn"  Modiam  Grade  Automatic. 


Boilers  of  All  Kinds, 


Ames  High  Grade  Aotomatjc, 


BBAXCH  OFFICES.  f 

BOSTON,  8  Oliver  SI- 
NEW YORK,  38  Cortlandt  St. 
PHILADELPHIA,  716  Fitlelity  Mutual  Bldg, 
CHICAGO,  1452  Monadnock  Bldg. 


AMES  IRON  WORKS, 


SAI.ES  A6ENTS. 
KALTENBACH  &  GKIESS,  Cleveland,  O, 
HAUBTMAN  &  LOEB,  New  Orleans,  La. 
F,  F.  COLLIXS  MFG.  CO..  San  Antonio,  Tex. 
HABTWELL  IKON  WORKS,  Houston,  Tex. 
HENDBIE  &  BOLTHOFF  MFG.  CO.,  Denver,  Colo. 
H.  W.  GKABER,  Dallas,  Tex. 
GEO.  M.  DILLEY  S  SON,  Palestine,  Tex, 
KELLETT-CHATHAM  MACHINEKY  CO.,  "War^o,  Tei, 
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MINIATURE 
ENCLOSED 
ARC 
LAMP 


iSyi  In.  Long, 
9'/z  lbs.  Wetght. 

35  TO  40  HOURS'  LIGHT 
WITH  3  AMPERES. 


FOR  LESS  INTENSITY 
AND  VOLUME 
THAN  LARGE  LAMPS 


THE  MOST 
POWERFUL 
COMPETITOR 
of  the 
QASMANTLE. 


A  BRIGHT, 
PLEASANT   LIGHT 
AT  LOW  COST. 


General  Electric  Company, 

Priocipal  Offices,  SCHENECTADY,  N.  Y. 


Sales  Offices  in  all  large  cities  of  the  United  States.    For  Canada  address 
Canadian  General  Electric  Co.,  Toronto. 
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ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  (.  CONTEHTS.— CHAPTER  I:  Eleetrlcitj';  Positiye  and  Negative;  Conductors, 
Non-CoDductors  and  iQsulaLors;  Electro-Motive  Force;  Volts;  Kesistance:  Onins;  Current;  Am- 
peres.—CHAPTER  II:  Djiiamos;  Magiiets;  Field  Coils;  Electro  Magnets:  Permanent  Magnets.— 
CHAPTER  III:  Armatures.  Construction  of,  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected; Heating  of  Armatures;  Eddy  Currents  .^CHAPTER  IV:  The  Current;  How  Froduced; 
Induction- Series  "Wound  Dynamos;  Shunt  Wound  DjTiamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  IKnamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections:  Flashing;  Exhausting;  Testing; 
Cajidle  Power;  Operated  in  Series:  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  CutOut;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps;  Douole  Lamps;  Troubles  in  Lamps.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Corre<;t  Position  of  Brushes:  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box:  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Ciurent  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brusb  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator:  Care  and  Adiustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  I\o.  8  Brush  D^Tlamo:  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dj-namo.-CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Circuitsof  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator:  Howell  Pressure  Indicator; -Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  S\-stem  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits:  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dj-namo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  "Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.- CHAPTER  XV:  "VVaterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  X\T: 
Ampere  Meters;  Tangential  Scale:  Solenoid  Meters.— CHAPTER  XVlI:  Voltmeters;  Pressure 
and  Potential  Indicators. —CHAPTER  XVIII:  Testing;  Galvanometers:  Astatic  Needle;  Differ- 
ential Anparatus.-CHAPTER  XIX:  AVheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form'.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Inscrument;  Armature;  Field:  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  Draamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket:  Cbange 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
Same  as  in  Dynamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.  F.;  Direction  of  Rotarion  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Corcent  Dynamos;  Principles  of  th« 
Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  T5T)es  of  Alterns^- 
tors;  Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dj-namos,  Continued;  The  Mora ey  Alternator;  StatioDar\'  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;jCollectors.— CHAPTElt  III;  Dyna- 
mos Concluded;  Siemens  D>T)amo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
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verters; Transforming  Up  and  Down;  Design  of  Transforn^^-rs;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Different  Types  ofTrans- 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Winding  of  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  ^^I:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  oi  Lines  of  Porce;  Experiments  with  IRignet; 
Rapiditj'of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghous* 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER  X; 
A.rc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Altematmg  Currents 
Differ  from  those  used  with  Continuous  Currents;  Amnieters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued;  Hot  Wire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters;  Double  Coil  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV;  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instnmient.— CHAPTER  XVI:  Recording  Meters :  Stanlev  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slatterv  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  AVatt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  Strenjilli  of  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 
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the  light  at  any  angle:  covers  the  entire  window  with  an  evenUgDt;  at  the  same  time -the  source  of 
light  cannot  be  seen  from  the  outside.     Made  up  in  lengths  to  suit  any  window. 
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Two-Wire  Multiple  Circuit  Tablet  Board, 

WITH  PERU  PATENT  FUSE  PLUG. 


Two-Wire  Mwltiple  Circuit  Block. 
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Covered  Porcelain  Mains. 

PERU  STYLE. 


NOTE! 

If  you  haven't  our  icatalogue  you  don't 
know  what  a  variety  of  Electrical  Goods 
we  manufacture— practically  everything 
in  porcelain  and  many  novelties.  Cor- 
respond with  uson  yourSPECIAL  WORK 
—it  may  pay  you. 


Peru  Electric 
Mfg.  Co., 

Peru,  Ind. 
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" (Itf^lovi'ae  Accumulator" 


HEGISTEREO    SEPTEMBER    11,    1 


Ohio  ride     Aocumula'tors 


IN    RESIDENTIAL    PLANTS. 


Rhinecliff,  Dutchess  Co.,  N.  Y  ,  Aug.  2nd,  1898. 
THE  ELECTRIC  STORAGE  BATTERY  CO.,  New  York. 

GcDtlemen:  The  battery  which  you  installed  for  us  in  October, 
1896,  has  been  in  constant  operation  ever  since,  giving  splendid  satisfac- 
tion. It  is  of  720  Amp.  hour  capacity  and  we  have  frequently  taken  over 
800  Amp.  h'rs  from  it  for  electric  lighting.  It  is  very  remarkable  but 
true  that  after  the  hard  service  sometimes  required  of  it  there  is  no 
visible  detericraiion.  The  battery  has  given  absolutely  no  trouble 
whatever,  the  only  care  required  being  to  charge  and  discharge,  and 
occasionally  replace  evaporation.         Yours  very  truly, 

C.  H.  VAN  WERT,  JR.,  Chief  Engineer. 


New  York,  July  18,  '98. 
THE  ELECTRIC  STORAGE  BATTERY  CO.,  New  York. 

Gentlemen:  In  answer  to  your  inquiry  as  to  bow  we  are  satisfied 
with  the  storage  battery  of  58  cells  installed  by  your  Company  at  the 
White  Plains  residence  of  Mr.  Whitelaw  Reid.  will  say  that  battery  has 
beeu  in  constant  use  every  day  for  3  yrs,  and  10  raos.,  and  it  has  done 
all  you  said  it  would.  Batter>  has  not  cost  us  one  cent  for  any  purpose 
since  it  was  put  in  and  has  required  but  very  little  attention. 
Very  respectfully, 

JA3.  A.  STILLMAN, 

Ch.  Engr.  Tribune  Bldg. 


THE  ZSIiXSCTRIC  STORAGXS  BATTXSRIT  CO. 


Drexel  Building, 

PHILADELPHIA,  PA. 


SALES  OFFICES: 


NEW  yOEK,  20-22  Broad  St.  SAN  FRANCISro,  CAL..  10  Front  St. 

BOSTON,  MASS.,  CO  State  St.  Catalogues.  BALTIMORE,  MD..  Equitable  P.Wk. 

CHICAGO,  ILL.,  Marquette  Bldg.  CLEVELAND,  O.,  New  EnRland  lildi;. 

CANADA,  The  Canadian  General  Electric  Co.,  Limited,  Toronto,  Ont. 


For  High  Voltage  Power  Transmission 


-rsE- 


"Provo"  High 
Potential  Insulators. 

This  I  sulator  was  designed  by  V.  G.  Converse, 
E.  E.,  for  the  Telluride  Power  Transmission  Com- 
pany of  Provo,  Utah.  It  has  been  in  successful  opera- 
tion for  more  than  a  year  at  Mercur,  Colo.,  carrying 
a  current  of  40,000  volts.  Manufactured  and  guar- 
anteed by 

HEMINGRAY  GLASS  CO.,  Covington,  Ky. 


Electric  Carriage*  q  QT 


WE  ARE  SELLING 

^  »,P0  Electric  Bell  Outfits  for.      $1.00 

■j,                 ^^^^"^^^^      21.00Telephones,  complete,  for 5.95 

I   .               I^g/ /^'^(T'      12.00  Fan  Motors,  with  Batteries,  for..  5.95 

i;      ^'            Iff  ^'     IK        S.OO  Electric  Hand  Lanterns  for 8.00 

I:      irj              111  Jy  -  t/::s=      lO.OO  Electric  Carriage  Lights  for 3.95 

'A      1^        ..    U%          iL          g.oo  Medical  Batteries  for 3.95 

5.00  Electric  Belts,  the  genuine,  for  . .  1.00 

3.00  Necktie  Lights,  with  Dry  Battery  1.50 

14-Candle  Hanging  Lamp,with  Battery.  10.00 

Telegraph  Outfits,  complete,  for 2.25 

Miniature  Electric  Lamps  for .40 

Sewing  Machine  Motors  for 5.00 

All  Electrical  Books  at  low  prices. 
We  undersell  all  on  Everything  Electrical. 
OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOVELTIES  AND  SUPPLIES. 

Agents  wanted.    Send  for  New  Catalogue  just  out. 


Keystone  Electrical 
Instrument  Co., 

9th  St.  &  MoDtxoinery  Ave., 
PHILADELPHIA. 

Switchboard  Instruments 


Hew  York.  15  Cortlandt  Street. 
ChlcBBO.  231  South  Canal  St. 


Moat  interesting 
Toy  Engine  made. 

Electric 
BeaniEnEcine 

For  lit^rhting 

Circuits  or 

Batteries. 
Sent    prepaid   on 
receipt  of  El.fiO. 
M.  I>AVIS  & 

Salem.  Ohio. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co.    iv 

Allen-Hussy  Co xIt 

American  Battery  Co —     xx 
imerlcan  El.  Heater  Co.      xl 

Ajner.  El.  Tel.  Co xv 

imerlcan  Elec.  Works xl 

imerlcan  Pegamoid  Co..        i 
Amer.  Reflector  &  Ltg.  Co.     i  i 

Ames  Iron  Works 

ArmiTigton  &  Sims  Co xvil 

Bain,  Foree xii 

Baker  <&  Co x 

BallEngineCo svli 

Barnes  Co. ,  The  Wallace  xl 

BamettCo.,  Q.  &  H xx 

Beck,  A.,  ElectrlcCo xli 

Becten,  A.  C ix 

Berlin  Iron  Bridge  Co..  xx 

Berthold  &  Jennings....  xUl 

Bealy  &  Co.,CliaB.  H xx 

Bogart  Co.,  A.  L 

BoBsert  Elec.  Const.  Co..  xx 

Brady,  T.  H 1 

Brlxey.  W.  R 1 

Broomell,  Schmidt  A  Co. .        1 

Bubler  ElectrlcCo ii 

Buckeye  Electric  Co il 

Cass  &  Aaron  Co xil 

Central  Electric  Co v 

Central  Mfg.  Co xlU 

Chicago  Armature  Co 


Chicago  EdlBon  Co.  ...  Iv.  xii 
Chicago  El.  <fe  Stereo.  Co . .  1 
Chicago  Fuse  Wire  it  Mfg. 


C,  M.  iSt.  P.  R.  R xlv 

Chicago  Rheostat  Co....  xii 
CInn.  Corrugating  Co  ...  xvi 
Cleveland  Electric  Co....  xl 
Cleveland  El.  Trading  Co.  xli 
Cling-Surface  Mlg.  Co —    vi 

Commercial  El.  S.  Co 

Crofton  Storage  Batt.  Co.  x 
Cutler-Hammer  Mfg.  Co.  xii 
Cutter  El.  &  Mfg.  Co 1 

Davis  &  Sons,  M iii 

Dayton  Globe  Ir.Wks.  Co.  xvi 

Dearborn  Drug  &  Ch.  Co.  11 

Delaware  Hard  Fibre  Co.  xx 

DiehlMfg.  Co vil 

Dixon  Crucible  Co. .  Jos .  xvi 

Eastern  Elec.  Cable  Co. . 

Ediaou  Lamp  Dept i 

Edison,  Thomas  A.,  Jr.... 

Edwards  &  Co xx 

El.  Eng.Inst.  Corr.  Inst. .       xl 

Elec.  Appliance  Co x 

Electric  Arc  Light  Co....  Iv 
Electric  Ry.  Equip.  Co..  xlll 
Electric  Storage  Batt.  Co .      Hi 

Electrician  Pub.  Co xlx 

Emerson  El.  Mfg.  Co xli 


Empire  China  Works xx 

Eureka  Electric  Co xv 

Farr  Tel.  &  Cone.  Sup  Co.  xv 

Fisk,  H.  M.,Mfg.  Co XV 

"For  Sale"  Advs xii 

Fort  Wayne  El.  Corp x 

Fuel  Economizer  Co i 

Garlock  Packing  Co Ix 

General  Electric  Co ... .  xlx 

Qen'l  Inc.  Arc  Light  Co..  

Gordon,  A.  Y xv 

Hemingray  Glass  Co ill 

Hine  i  Co.,  Lucius  A sil 

Hobart  Elec.  Mfg.  Co....        x 
Hodge,  Walsh  ALorlng.      xU 

Holmes  Fibre- Graph.  Co.     

Huebel  A  Manger xU 

Illinoifi  Electric  Co 

Inglis,  Wm..  W.  &  Ir.  Wks.    I 

InsuU,  Martin  J x 

Intemat'l  Cor.  Schools,     xill 

Kammer  Co.,  John % 

K.  <fe  W-  Company,  The  .  i 

Kartavert  Mfg.  Co 

Keystone  Elec.  Inat.  Co.  lit 

Klein  &  Son,  Mathlas . . .  xlv 

KokomoTel.&El.Mfg.Co.  xlv 
KuFCl.  D.  A,  Tel.  &  Elec. 

Mfg.Co xiv 


LaRoche  A  Co.,  F.  A. 


iii 


LeaMfg.Co xil 

Leclanche  Battery  Co ... .    xill 

Leffel  A  Co.,  James xvi 

Lemon,  L.  E x 

Leonard,  Ward  El.  Co.. .        x 
Leschen-Macomber-Wbyte 

Co xl 

Lindsley  Bros xill 

Lockie  &  Vlall ...      sx 

Lombard  WaterWh.  G.  Co.     xi 
L.  P,  A  D.  Transmitter  Co. — 


Manhattan  Eleo.  Sup.  Co. 

Mansfield  Tern.  Cop.  Co...  xx 

Mass.  Chemical  Co 1 

McLennan  A  Co.,  E....  x 

Mica  Insulator  Co x 

Miscellaneous  Advs xli 

MononE.  R xlv 

Montauk  Multip.  Cb.  Co.  xx 

Moore,  Alfred  P 1 

Munsell  A  Co.,  Eugene..  x 


National  Carbon  Co 

National  India  Rubber  Co. 

New  York  Ins.  Wire  Co . . .      1  x 


Ohio  El.  Spec.  Mfg.  Co.  ilil 

Ohio  Electric  Works....  Ill 

Okonlte  Co.,  The 1 

Otto  Gas  Engine  Wka. . .    


Pacific  Electric  Co xx 

Paiflte  Co.,  H.  T XX 

Partrlck.  Carter  AWilklns  1 
Peerless  Rubber  Ufg.  Co-  x 
Pelton  Water  Wheel  Co.  xvi 
Peoples'  Electric  Mfg.  Co.     Ix 

Peru  Elec.  Mfg.  Co H 

Phillips  Ins'd.  Wire  Co. .  xi 
Phosphor-Bronze  S.  Co.  xvi 
Proctor-Raymond  M.Co.      xli 


Queen  A  Co.. 


Rawson  Electric  Co xiv 

Relstnger,  Hugo 

Robertson  A  Sons,  J.  L . .    

Roche,  Wm 

Roebllng's  Sons  Co.,  J.  A.  

Rosenberg,  Co.,  A ix 

St.LouisElec.  Supply  Co.   

Samson  Cordage  Wks ....        x 

Sargent  A  Lundy xl 

Sawyer-Man  Electric  Co .    

Shelby  ElectrlcCo i 

Shultz  Belting  Co 

Simplex  Electrical  Co.,  The,    1 

Skinner  Engine  Co 

Standard  Tel.  A  El.  Co ... .     xv 
Stand&rdUnderg.Cable  Co.       1 

Sterling  Electric  Co xv 

Stewart  Electrical  Co xill 


StUwell-Blerce  A  Smlih- 

VaileCo xil, xill 

Stout,  G.  H 11 

Stow  Mfg.  Co xl 

Stromberg -Carls  on  TeL 

MfK.  Co xiv 

Swarts  Metal  Refin'g  Co.  xil 

Torrey  Cedar  Co xill 

United  Elec.  Imp.  Co 

Viaduct  Mfg.  Co xlv 

Vulcanized  Fibre  Co....       xx 

Wagner  El.  Mfg.  Co s 

Warren  Elec.  Mfg.  Co..  xi 
Washburn  AMoenM.  Co.  xl 
Western  Electric  Co....  vil 
Western  Elec.  Supply  Co. 

iv,  ix,  xvi,  xvii 
Western  Tel.  Cons.  Co... .  xi7 
Westinghouse,  Church, 

Kerr  &  Co xvii 

WestlnghouseELAM.Co.  itIII 
Weston  Electrical  Inst.  Co.      1 

Wlckes  Bros xli 

Wilhelm  Tel.  Mfg.  Co...       xlv 

Williams  Electric  Co xiv 

Wisconsin  Central  R.  R..  xill 
Worcester  A  Co.,  C.  H...  xill 


F'or   ^Iskssl-flAd    Indox   of  A.d-voi-^lsomon'fcs   Soo 


»aKO  VI. 


WESTERN  ELECTRICIAN 


DecemBer  lo,  iS 


HARDTMUTH  CORED  AND  SOLID  CARDONS 


F-OI 


:oT  CI 


:iM-r   A.RC    UA.IVII 


WE  HATE  ISr  STOCK  THE  FOL,L,OWIXG  SIZES: 
CORED    CARBONS.  SOLID  CARBONS. 


Diameter.  Length. 

5-16  in.  X  6  in.,  6)4   in.,  7  in.,  yj4   in.  and  8  in. 

3-8  in.  X  7  in.,  8  in.,  g  in.,  9J4  in.,  10  in.  and  12  in. 
7-16  in.  X  6  in.,  7  in.,  8  in.,  9  in.,  gl4   in-;  1°  in-  ^nd  12  in. 

1-2  in.  X  6  in.,  7  in.,  7^  in.  and  8  in. 

5-8  in.  X  12  in. 


Diameter.  Lengtli. 

7-16  in.  X  7  in.  and  10  in, 
1-2  in.  X  6  in.,  yyi  in.  and  12  in. 

Having  received  a  large  consignment  of  these  Car- 
bons jast  before  the  new  tariif  went  into  effect,  tre  are 
prepared  to  malte  very  low  prices.    Send  for  price  list. 


CHICAGO  EDISON  COMPANY, 

E^ISOIM      BUIII-I3IIMC3,     139     .A^A^IVIS     STtREE-T,     Ch4ICA.^O. 


PIONEER 

ENCLOSED  ARC  LAMPS  ARE  THE 

STANDARD. 

SIMPLE,  SAFE,  MECHANICAL,  EFFICIENT. 

150— HOURS— 150 

ALTERNATING 


AND 


DIRECT  CIRCUITS. 

I  10,  220,  550  VOLTS 
3  TO  5  AMPERES. 


THOUSANDS     OF    PIONEERS    IN    USE    IN 
NEW  YORK  CITY. 


ELECTRIC  ARC  LIGHT  CO., 

122  LIBERTY  STREET,  NEW  YORK. 


THE  AKRON  ELECTRICAL  MFG.  CO., 


A.KROIM,     OHIO, 


MANUFACTURE 

ELECTRIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 


*;j^««4«4««V««.l«4^^«44^44«'«^«4««^««^-«^^^^4M^^«^V««4'«««^«^  4 


Just  Out! 

WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1899. 

JO  Cents  Per  Copy 
Discount  on  Large  Orders. 

ELECTRICIAN  PUB.  CO., 

510  narquette  Building,  CHICAQO. 


»»*»^»*»^*»**»*»^^*■r»**»***»**»***lP*!»**»**»*5»***»^»^*****» 


Qi..QO D '9 on  o^Q Q rty.Q'C\i.^.y'''^pA'-'PS'.^^lzl£^r^ 


Monarch  Lamps 

Have  been  for  the  past  six  years  well  and 
favorably  known. 

They  always  maintain  their  high  standard.     Write  for  prices. 


WESTERN  ELECTRICAL  SUPPLY  CO., 

10  AND  12  N.  NINTH  STREET,  ST.  LOUIS,  MO. 


December  lo,  if 
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£ac/2  and  every  one  a  suitable  and  appropriate  present. 

These  and  many  more  fully  described  in  our  neiv  catalogue;  send  us  your 
business  card  or  letter  head  and  secure  a  copy. 

Central  Electric   Company, 
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GEO.  A.  McKINLOCK,  President. 

CHARLES  E.  BROWN,  Secretary. 

S.  R.   FRAZIER,  Treasurer. 


264=266=268=270  Fifth  Avenue, 

CHICAGO, 


II 


Full  Line  of  Pass  &  Seymour  aoods  Carried  in  Stock. 


WESTERN  ELECTRICIAN 


December  lo,  iS 


the   CLiNG-SURFACE 


If  you  have  only  ONE  BELT  that 
slips;  Istoo tight;  is  oilyorgreasy; 
or  carries  too  heavy  a  load,  use 

GUNG-SURFAGE 


on  it  and  the  increased  power  ON 
THIS  ONE  BELT  will  pay  for  all 
required  throughout  the  whole  plant. 


CLING-SURFACE  MFG.  CO 


177-182  Virginia  Street, 


BUFFALO,  N.  Y. 


This  little  belt  (12  in.)  was  our  first  slack  belt 
-it  earned  $640.00  in  two  years  In  increased 
power  at  a  cost  of  only  $63.00  for  CLINC-SUR- 
FACE  for  the  whole  plant. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AnniinoiAtors. 

Central  Electrlo  Co. 

Commercial  El.  Supply  Co- 
Edwards  &  Co. 

£leotrlc  i^plianoe  Co. 

lUlnois  Electric  Go. 

Onio  Electric  WorliB. 

Partrick,  Carter  &  WUklns. 

Proclor-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Are  ijamps. 

Central  Electric  Co. 

Diehl  MIg.  Co. 

Electric  Arc  Light  Co. 

Ft  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

InsuU.  Martin  J. 

Lea  Mfg.  Co. 

Peoples'  Electric  Mfg.  Co. 

Stout,  G.  H. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Are  liiffht  Cord. 

Leschen-Macomber-Whyte 
Co.  „, 

Sameon  Cordage  Wka. 
Batteries  and  Jara. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Kleotrio  Appllanoe  Co. 

Illinois  Electric  Co. 

LeolaBehe  Battery  Co.,  The 

Manhattan  Elec.  Sup.  Co. 

National  Carbon  Co. 

Oiilo  Electric  Works. 

Partrick,  Carter  A  WUklns. 

Peru  Eleo.  Mfg.  Co. 

Koche,  Wm. 

Western  Electric  Co. 

"Western  Elect.  Supplv  Co. 
Bearinss    and    Bearing 

aietal. 

Leschen-Maoomher-Wnyte 
Co. 

Bella. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Edwards  &  Co. 
Electric  AppUauce  Co. 
Huebel  &  Manger. 
Illinois  Electric  Co. 
Ohio  Electric  Works. 
Partrick,  Carter  A  Wllkins. 
Proctor-Raymona  MIg.  Co. 
"Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Belt  Dressing. 

Oling-Surface  Mfg.  Co. 
Beltlnff.  ,_     ^ 

L.  ?■  &  D.  Transmitter  Co. 

Peerless  Ruboer  Mfg.  Co. 
Shultz  Belting  Co. 
Boilers. 
Ames  Iron  Works. 
Armlngton  &  Sims  Co. 
Westinghouse,  Church,  Kerr 
&Co. 
Books,  Bleetrleai. 

Blaetriolan  PubUfililaK  Oo. 
Bridges.  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
Brusbes.         ,    ^ 

Central  Electrlo  Co. 

Commercial  El.  Supply  Oo. 

Holmes  Fibre-Qraphlie  Co. 

K.  &  "VV.  Company. 

Ohio  Elec.  Soeclalty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Bnildings  and  Boofing. 

Berlin  Iron  Bridge  Co. 
Bof  glar  Alarmo. 

Central  Electric  Oo. 

Commercial  El.  Supply  Oo. 

Edwards  &  Co. 

Bleotrlo  AjjpUance  Oo. 

Hnihel  &  Slanger. 

Partrick,  Carter  &  Wllkins. 

Western  Elect.  Supply  Co. 
Cables  (See  Insulaied "Wires.) 
C»bles.  Electric  (See  Insu- 
lated     WlreB) ,     Copper, 

gheet  and  Bar. 

Amerloan  Eleo.  "Worts. 

BrUey.  W.  E. 

Central  Electrlo  Co. 

Commercial  El.  Supply  Co. 

Bastem  Eleotrlo  Cable  Co. 

General  Electrle  Co. 

Illinois  Electric  Co. 

Moore,  Alfred  F. 

Mew  York  Ini.  "Wire  Co. 

aiznplax  Blectrloal  Co> 

Standard  Underground  0.  Co. 

"Waahburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Carbons.Polnts  A  Plates. 

Central  Electric  Co. 


Chioago  EdlBon  Co. 

Oommeroial  El.  Supply  Co. 

Eleotno  Appllanoe  uo. 

National  carbon  Oo. 

RelsOiger,  Huga 

Western  Elect.  Supply  Co. 
Castings. 

Bubler  Electric  Co. 
Circuit  Breakers. 

LaRoche&Go.,  F.  A. 
Compound. 

Dearborn  Drug&Ohem. Wks 

Illinois  Electric  Co. 

Mass.  Chemical  Co. 

McLennan  &  Co.,  K- 

Ohio  Elec.  Specialty  Mfg.Co. 

"Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Condnit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Eleotrlo  Appliance  Co. 

Western  Elect.  Supply  Co. 
ConstmctloB  A  Bepalrs. 

Akron  Elec.  Mfg.  Co. 

Chicago  Edison  Oo. 

Ft.  Wayne  Eleo.  Corporation. 

Hodge.  Walsh  &  Lorlng. 

Sargent  &  Lundy. 

Wagner  Elec.  Mfg-  Co. 

Western  Electric  Co. 

Western  Eleot.  Supply  Co. 

Contractors  and  Electrlo 
Light  Plants. 

Akron  Elec.  Mfg.  Co. 
Baln.  Foree. 
Central  Electric  Ca 
Commercial  El.  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 
General  Electric  Co. 
Sargent  4  Lundy. 
United  Elec.  Imp.  Co. 
Wagner  Eleo.  Mfg.  Co. 
Warren  El-ec  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  Elec  k  Mfg  Co. 

Copper. 

Be^y  St  Co..  Chas.  H. 
Mansfield  Temp.  Copper  Co. 

Copper  Wires. 

American  Electrical  Worka. 
BeslyftCcChasH. 

Brtxey,  W.  R. 
Central  Electric  Oo. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Eleotrlo  Appllanoe  Co. 
General  Electrlo  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons.  Co.,  J.  A. 
Simplex  Eleotrloal  Co. 
Standard  Underground  C.  Co. 
Washburn  A  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 

Cordase. 

Samson  Cordace  Wts. 
Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Soliools. 

Cross-Anns,    Fins    and 
Braekets. 

Brady,  T.  H. 
Central  Electric  Oo. 
Central  Mfg.  Co. 
Oommeroial  El.  Supply  Oo. 
Eleotrlo  Appllanoe  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tei.  A  Oons.  Sud.  Co. 
Western  Elect.  Supply  Oo. 

Cnt-Onts  and  Siritehes. 

Bosaert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Edwards  A  Co. 
Eleotrlo  Appliance  Co. 
Emerson  El.  Mfg.  Ca 
General  Eleo.  Oo. 
Illinois  Electric  Co. 
InsuU.  Martin  J. 
K.  &  W.  Company. 
LaRoohe  A  Co.,  F.  A. 
Leonard,  H.  Ward  Eleo.  Co. 
PalBteCo.,  H.  T. 
Peru  Elec.  Mfg.  Co. 
Wagner  Eleo.  Mfg.  Oo. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnfhcnaa  El.  ft  Atfg.Oo. 


Dynamos. 

Akron  Elec.  Mfg.Co. 

Central  Electric  Co- 
Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Diehl  MIg.  Co. 

Fi.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 

InsuU,  Martin  J. 

Ohio  Electric  Works. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Bconomlzers,  Fuel, 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Co. 
£lec.  Heat's  Appliances. 

Amertoan  Eleo.  Heater  Co. 

Flee  trie  Ballirays. 

General  Electric  Co. 
WestinghouBe  El.  A  Mfg.  Oo. 
Blectrtcal  and  Sleohanl- 
eal  Fngineers. 

Baln.  Foree. 
Lemon.  L.  E. 
Sargent  A  Lundy. 
Electrieal  Instruments. 

Central  Electrlo  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  APPiiEiiioe  Oo. 

General  Electric  Co. 

ininoia  Electric  Co. 

Keystone  El.  Instrnment  Co. 

Leonard,  Ward,  Eleo.  Co. 

Ohio  Electric  Works. 

Paiste  Co..  H.  T. 

Queen  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Eleotrloal  Inst.  Co. 
Electrical  Specialties. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  Mf.  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Oo. 

Davis  A  Sons,  M, 

Lea  Mfg.  Co. 

Ohio  Elec  Spacialty  Mfg.Co. 

Ohio  Electric  Works. 

PactQc  Electric  Co. 

Western  Elect.  Supply  Co. 
Electro- Plating  lEIach*y. 

Bealy&Co.,Chai.  H. 

General  Electric  Co. 

Hobart  Eleo.  Mfg.  00. 
C^iglnes,  €^as. 

Otto  Gas  Engine  "Wlu. 
Engines,  Steam. 

Ames  Iron  Works. 

ArmJngton  &  Sims  Oo. 

Ball  Engine  Co. 

Skinner  Engine  Co. 

Westinghouse,  Church,  Kerr 
A  Co. 
Fan  Outfits. 

Beck,  A. ,  Electric  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Diehl  Mfg.  Co. 

Emerson  El.  Mfg.  Co. 

General  Electric  Co. 

niinoia  Electric  Co. 

Ohio  Electric  Works. 

Rosenberg,  Co.,  A. 

St.  Louis  El.  Supply  Co. 

Wagner  Eiectr?c  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Wesunffhoofle  EL  A  Mfg.  Co- 
Fibre. 

Delaware  Hard  Fibre  Co. 

Kartavert  Mfg.  Co- 

Vulcaniied  Fibre  Co. 

Files. 

BamettOo.,a.  ah. 
Fixtures.  El.  A  Gomb'n. 

Central  Electric  Co- 

Oommerolal  El.  Supply  Co. 

Western  Elect.  Supply  Co- 
Flexible  Shafts. 

Stow  Mfg.  Co- 
Fnaes.  Enclosed. 

Chicago  Fuse  Wire  A  Mf .  Co. 

InsuU,  Martin  J- 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  MI.  Co. 

Oommerclal  El-  Supply  Oo. 

meetrio  Appliance  Ca 

Western  Elect.  Supply  Co. 


baskets. 

Peerless  Rubber  Mfg.  Oo. 

Robertson  &  Sons,  J.  L. 
Gas  Lighting,  Electric. 

Bogart,  A.  L.,  Co. 

Central  Eleotrlc  Co. 

Partrick.  Carter  A  WUklns. 

Western  Electric  Co, 
Gears. 

Bealy  A  Co.,  Chas.  H. 
6reneral  Elec.  Supplies. 

Beck,  A.,  Electrlo  Oo- 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Oo. 

Electric  AppUance  Co- 

Qenerai  Electric  Oo. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Manhattan  Bleo.  Sup.  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  A  WUklns- 

Peru  Elec-  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 
€)^lobes  and  Electrieal 

€>lassware. 

Central  Electric  Co. 

Commeroial  El.  Supply  Co. 

Hemlngray  Glass  Co. 

Western  Elect.  Supply  Co. 
€^OT^ors,  Water  Wheel. 

Lorn  bard  Water  Wheel  Gt.Co. 
<irraphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-araphite  Co. 
Onards.  Inc.  Ijanip. 

Inglis,  Wm.,  Wire&  ir- Wks. 
Insulators   and  Insulat- 
ing Materials. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commeroial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  AppUance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Works. 

Hemlngray  Glass  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Oo. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co- 
Standard  Underground  0.  Oo. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      "Wires      and 

Cables— Magnet  Wires. 

American  Electrical  Works. 

Brliey.  W.  R. 

Central  Electric  Co. 

Commeroial  El.  Supply  Oo. 

Eastern  Electric  Cable  Oo. 

Electric  AppUance  Co. 

General  Electric  Co. 

Leschen-Maoomber-Whyte 
Co, 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

PhlUIps  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

BoBsert  Kleo.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
liAmps.  Incandescent. 

Buckeye  Electric  Ca 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Cc. 

Edison  Lamp  Dept. 

EdlsoD,  Thomas  A-.  Jr. 

Electric  AppUance  Co. 

General  Eleotrlc  Co., 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Kammer  Co..  John. 

K,  A  W  Comnany. 

Manhattan  Eleo.  Sua.  Co. 

Ohio  Electric  Works. 

Sawyer-ManElec-  Co. 

Shelby  Electric  Co. 


United  Eleo.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  EL  &  Mfg.  Co. 
Leather. 

American  Pegamoid  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  AppUance  Co. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg-  Co. 
Magnet  Wire. 

(See  Insulated  Wires.) 
Mechanical  Machinery. 

Besly  A  Co-,  Chas.  H. 

StilweU-BIerce  Smith- Valle. 

Westinghouse,  Church,  Kerr 
A  Co. 

Mica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors. 

Akron  Elec.  Mfg.  Co. 

Beok,  A.,  Electric  Co. 

Chicago  Rheostat  Co. 

Commercial  El.  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Oo. 

Illinois  Electric  Co. 

Insull,  Martin  J. 

Ohio  ElectTtc  Works- 

Sargent  A  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Oo. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Packing. 

Besly  A  Co.  Ohas-  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfg.  Co. 

Robeitson  A  Sons,  J.  L. 
Paints. 

American  Pegamoid  Co. 

Central  Eltctrlo  Co. 

Cling-Surface  Mfg.  Co. 

Commeroial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Bealy  &  Co.,  Ohu.  H. 

Phosphor  Bronze  Sm.Oo.Ltd. 
Platinnni. 

Baker  A  Oo. 
Poles. 

Berthold  A  Jenninga. 

Central  Mfg.  Oo. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Torrey  Cedar  Co. 

Worcester  A  Co.,  0.  H. 
Porcelain. 

Central  Eleotrlc  Oo. 

Commeroial  El.  Supply  Co. 

Empire  China  Works. 

Peru  Elec.  Mfg.  Oo. 
Beflners. 

Swarts  Metal  Refining  Oo. 
Beflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Be- W^indlng— Bepalrs. 

Beck,  A.,  Eleotrlc  Co. 

Cass  A  Aaron  Oo. 

Chicago  Armature  Co- 

Chlcago  Edison  Co. 

Cleveland  El.  Trading  Co. 

Hodce.  Walsh  A  Lorlng. 

Stewart  Electrical  Co. 
Bheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

InsuU.  Martin  J. 

Leonard,  Ward.  Electric  Co. 

Ohio  Eleo. Specialty  Mfg.  Co. 

Westlnghoiise  EL  A  Mfg.  Co. 
Booflng. 

Cincinnati  Corrugating  Co. 
Second-Band  Maohln'y. 

Cass  A  Aaron  Co. 

Cleveland  El.  Trading  Co. 

Hodge.  Walsh  A  Lorlng. 

Stewart  Electrical  Co. 

Wlckes  Bros. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 
Speakli^  Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

ELectric  AppUanoe  Co. 


Illinois  Electric  Co. 

Partrick,  Carter  A  WUklns. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Speed  Indloatorti. 

Besly  A  Co.,  Chas.  H. 

Keystone  El.  Instrument  Oo. 

Queen  &  Co. 

Robertson  A  Sons.  J.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Crolton  Storage  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockle  A  VialL 
Tapes.  Insulating. 

American  Electrical  Worka. 

Brlxey,  W.  R. 

Central  Electric  Oo. 

Commercial  El.  Supply  Co. 

Electric  AppUance  Co. 

niinois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Eleotrloal  Co- 

Washburn  A  Moen  Mfg.  Oo. 

WesternElectric  Co. 

Western  Eleot.  Supply  Co. 
Telephones,     Telephone 

Material  and  Switch- 
boards. 

Allen- Hussy  Co. 

American  EL  Telephone  Oo. 

Commercial  El.  Supply  Co. 

Eureka  Electric  Co. 

Parr  Tel.  A  Cons.  Sup.  Co. 

Flsk,"H.  M..  Mfg.  Co- 
Gordon,  A.  Y. 

InsuU,  Martin  J. 

Kokomo  Tel,  A  EL  Mfg.  Co. 

Kusel,  D.  A.  Tel.  A  EL  Mfg.Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El,  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  Tel.  Cons.  Oo. 

WllhelmTel.  Mfg.  Co. 

Williams  Electric  Co- 
TuOlS. 

Klein  A  Son,  Mathlas. 
Transfbrmers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Eleo.  Corporation 

General  Electric  Co. 

Wagner  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 

Westinghouse  El.  A  Mfg.  Co 

Trolley  Cord. 

Samson  Cordage  Wks. 
Trucks,  Eleotrlc  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Tnrbined:  Water  Wheels. 

Dayton  Globe  Iron  Works  Oo 

Lellel  &  Co.,  Jas. 

Pelton  Wat»r  Wheel  Co. 

StUweU-Bieree  Smith-VaUe 
Vulcanized  Fibre. 

"Vulcanized  Fibre  Co. 
AVatches. 

Becken,  A.  C- 
W^lre,  Bare. 

Besly  &  Co.,  Chas.  H. 

Brliey,  W.  R. 

Central  Electric  Co- 

Commercial  EL  Supply  Co. 

Eleotrlo  AppUanoe  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Wcyts 
Co. 

Okonlte  Co.,  The. 

PhllUps  Insulated  Wire  Oo. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  0.  Co 

Washburn  A  Moen  Mfg,  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 
XBay  Outfits. 

Central  Electric  Co. 

Commercial  BL  Snoply  Oo 

Edison  Lamp  Dept. 

Qnaen  ft  Oo. 
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XHAUST  Fans 

FOR  ALL  CIRCUITS,  EXCEPT  ALTERNATING. 


For  Theatres, 

Hospitals, 

Public  Buildings, 

and  All  Places 

where 

Perfect  Ventilation 

is  Desired. 


All  Fans 

Directly  Connected 

to  Motors. 


Equipped 

with 

Fire- Proof 

Speed  Regulator 

of  the 

Most  Improved 

Type. 


Catalogue 

Sent 

Upon  Application. 


DIEHL  MANUFACTURING  CO., 

(  561=563   Broadway,   NEW  YORK.  f.  Main  Office  and  Factory: 

SHOW  ROOMS:     128=132  Essex  Street,  BOSTON.  |  ^,  iv  A  DCT^i-ir»/^r»T    Nl     I 

(192  =  194  Van  Buren  Street,  CHICAGO,  i  bLiZADC  I  llHUKl  »  N.  J. 

New  Type  Q 
Lighting    Transformers 

FROM  10  LIGHTS 
TO  600  LIGHTS 
CAPACITY 

Highest  Efficiency  Consistent 
witli  Closest  Regulation 

No  Ageing  of  Iron 

INTERCHANGEABLE 
PRIMARIES  and 
SECONDARIES 

Fuse  Boxes  may  be  used  on 
the  Transformer  or  elsewhere 

C       j^       ^      Tr3.nSf0rmCrS '^""    S**"^'^   carried    m   Chicago   of   all    Sizes  for    Immediate    Shipment. 

Transformers  for  any  Purpose  and  Voltage. 


Western  Electric  Company, 


Manufacturers  of  and  Dealers  in  Electrical  Apparatus  and  Supplies 


CHICAGO. 


WESTERN  AGENTS  FOR 

STANLEY  ELECTRIC  MANUFACTURING  COMPANY. 

PITTSPIELD,  MASS. 


LONDON, 

79  Coleman  Street, 


NEW  YORK. 

ANTWERP, 

33  Rue  Boudewyns. 


PARIS, 

45  Avenue  de  Breteuil, 


WESTERN  ELECTRICIAN 
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KNOWLEDGE  IS  POWER. 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject*  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published^  promptly  on 
receipt  of  price*    We  call  your  special  attention  to  the  following  standard  books: 


Allsop,  F.  C. — Electrical  Bell  Construction;  Treatise  on  the 
ConstrnctioQ  of  Electric  Bells,  Indicators,  and  similar 
apparatus.     177  lllustratioas $1.25 

Angell,  J.— Elements  of  Magnetism  and  Electricity,  with 
Practical  Instructiong  foe  the  Performance  of  EipTi- 
ments,  and  the  ooasCruction  of  cheap  apparatus.  One 
hundredth  thousand.     160  illuatrationa $1.00 

Atkinson,  Philip. — The  Elements  of  Electric  Lighting. 
Beventb  edition,  fully  revised,  and  new  matter  added.  104 
illustrations.     260  pages $1.50 

Atkinson,  Philip.— The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  lUustrationB.  Second 
edition $2.00 

Ayrton.  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  Flrstyear  Btudeuts  of  Electrical 
KnglDeering,  based  on  the  Practical  DefinitiOTia  of  the 
Electrical  Units.  With  numerous  Illustrations.  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B.— New  Dynamo  Tenders'  Hand  Book.  This 
is,  as  the  name  indicate.^,  a  New  Book,  much  more  com- 
plete than  the  old  one.  with  all  the  informatiou,  instrnc- 
[lons  and  rules  which  are  required  by  practical  men, 
as  Dyoamo  Tenders,  Linemen,  Stationary  EnijineerB,  and 
owners  and  operators  of  all  binds  of  Electric  Plants.  At  is 
the  only  book  of  the  kind  published  in  the  English 
language.  226  pages,  140  illnstrations,  flexible  cloth 
binding,  size  of  type  page  5}^x3  Inches $1.00 

Badt.  Lieut.  F.  B. — Incandegceot  Wiring  Hand-boob.  A 
timely  boob  coataining  full  illustrations  for  incaadescent 
wiring  and  complete  information  concerning  methods  of 
running  wires,  location  of  safety  devices,  splices,  insula- 
tion, testing  for  faults,  wire  gaogea,  general  electrical 
data,  calculating  sizes  of  wires,  wiring  fixtures,  elevator  f, 
buildiDgs,  isolated  and  central  station  plants.  The  only 
boob  of  the  kind  published.  Type  page  5>6i3  inches, 
flexible  cloth  binding.  66  pages,  35  cuts  and  6  tables.  3  of 
which  are  12x18  inches $1.00 

Badt,  Lieut.  F.  B. — Bell  Hangprs'  Hand-ook.  Just  the  boob 
for  people  engaged  in  sell.ng,  installing  or  handling  elec- 
tric batteriest  electric  bells,  elevators,  house  or  hotel 
annunciators,  burglar  or  fire  alarms,  electric  gas  lighting 
apparatus,  electric  heat  apparatus.  106  pages,  97  illustra- 
tions, flexible  cloth  binding.     Type  page  SJ^xS  lncli6G.$1.00 

Badt,  Lieut.  F.  B.— Electric  Transmission  Hand-book.  First 
edition,  three  thousand  copies,    97  pages,  22  illustrations, 

27  original  tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date  The  book  contains  all  neces- 
sary information  for  Power  Producers,  Capitalists,  Agents, 
Engineers  and  Motor  Inspectors.  With  this  boob  anybody 
may  make  estimates  ou  the  co~t  of  Transmission  Plants. 

Bedell,  Fred'k  and  Albert  C.  Crehore.-— Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for  Stu- 
dents and  Engineers.  Second  edition.  112  illnstra- 
tions   $2.50 

Blakesley,  T.  H.— Papers  on  Alternating  Currents  of  Elec- 
tricity for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged.    12mo,  cloth $1.50 

Bonney,  Q.  E.— Electro-Plater's  Hand  Book.  A  Manual  for 
Amateurs  and  Young  Students  on  Electro-Metallurgy.  60 
illustrations.    208  pages.    12 mo,  cloth $1.25 

Bottone,  S.  R.— Electrical  Instrument  Making  for  Amateurs. 
A  Practical  Hand-booh,  with  48  illustrations.  Fourth  edi- 
tion.    Enlarged  by  a  chapter  on  th&  Telephone $0.50 

Bottone,  S.  R. — The  Dynamo,  How  Made  and  How  Used.  A 
Book  for  Amateurs.  Eighth  edition,  with  additional  mat- 
ter and  39  illuBtratione $1.00 

Bottone,  5.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handbook  for  Amateurs  and  Practical  Men.  Reduced  to 
$0  50 

Bottone,  S.  R.— How  to  Manage  the  Dynamo.  A  Hand-book 
for  Ship  Engineers,  Electric  Light  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W.  J.— Electric  Lighting  Plants,  their  cost  and 
operation.    276  pages,  many  illustrations  and  diagrams 

Cloth $2.00 

Paper 1-00 

Cox.  Frank  P. — Continuous  Current  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2.00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors,  With  a  special  chapter  by 
H.  A.  Foster.  Illustrated.  Second  edition,  revised  and 
enlarged $1.00 

Crosby,  O.  T.,  and  Dr.  Louis  Bell.— The  Electric  Railway  in 
Theory  and  Practice.  A  Complete  Treatise  on  the  Con- 
struction and  Operation  of  Electric  Railways,  Second  edi- 
tion, revised  and  enlarged.     183  lUustrations $2.5i 


Desmond,  Chas. — Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatise  on  the 
principles,  construction  and  operation  of  Dynamos,  Mo- 
tors, Lamps.  Indicator  and  Measuring  Instruments;  also  a 
full  explanation  of  the  electrical  terms  used  in  the  work. 
Part  II.  Alternate  Current  Apparatus.  Containing  en 
explanation  of  the  principles  governing  the  geoeration  of, 
and  a  description  of  the  instruments  and  machinery  used 
In  connection  with  Alternate  tlectrlc  Currents.  Illus- 
trated.   Revised  edition $2.50 

Dyer,  A.— Induction  Coils.  How  Made  and  How  Used.  Third 
edition.     Boards $0.50 

Fleming,  J.  A. — Short  Lectures  to  Electrical  Artisans.  A 
course  of  Experimental  Lectures  delivered  to  a  Practical 
Audience.    Fourth  edition.  74  illustrations $1.50 

Fleming,  J.  A.— The  Alternate  Current  Transformer  In 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents,  500   pages,  fully  illustrated  and  with  copious 

Index.    Second  edition $3.00 

Synopsis  of  contents;  Chapter  1.  Introductory.  2.  Elec- 
tro-Magnetic Induction .  3.  The  Theory  of  Simple  Periodic 
Currents,  4.  Mutual  and  Self  Induction.  5.  Dynamical 
Theory  of  Current  induction. 

Vol.  II.  The  Utilization  of  Induced  Currents,  8vo.  cloth. 
London,  1892 $5.00 

Gore,  G. — The  Art  of  Electro-Metallurgy,  including  all  Known 
Processes  of  Electro  Deposition.     Fourth  edition $2.00 

Gordon. — School  Electricity,  Sources,  Gurrejits,  Measure- 
ment, TeleRraphy,  Telephony,  Lightning,  Electrolysis, 
loduction,  etc.  262  pages,  with  140  illustrations $2.00 

Grier,  Thos.  O.— Wiring  for  Motor  Circaits.  A  handy  little 
pamphlet  contaiuiog  tables  for  wiring:  and  for  motor  serv- 
ice, arranged  in  convenient  form  for  ready  reference. $1.00 

Hasklns,  C.  H. — The  Galvanometer  and  its  Uses.  AManualfor 
Electricians  and  Students.    Fourth  edition,  revised  .  .$1.50 

Haskins.— Transformer?.  Their  Theory,  Construction  and 
Application  Simplified.     38  illustrations $1.25 

Hawkins,  C.  C.  and  F.  Wallis.— The  Dynamo,  its  Theory, 
Design  and  Manufacture.  190  illustrations $3.U0 

tiering. — Practical  Directions  for  Winding  Magnets  and 
Dynamos,  12mo.  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M.  —  Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics,  €50  Illustrations  $4.00 

Hopkinson. — Original  Papers  on  Dynamo  Machinery  and 
Allied  Subjects.    Illustrated $1.00 

Hopklnson,  Dr.  John.— Dynamic  Electricity;  Its  Modern  Use 
and  Measurement,  chiefly  in  its  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitaller,  E.— Domestic  Electricity  for  Amateurs,  Trans- 
lated from  the  French.  With  additions  by  C.  J.  Wharton. 
With  illustrations  $2  50 

Houston,  Prof,  E.  J. — A  Dictionary  of  Electrical  Worrls, 
Terms  and  Phrases.  Third  edition,  re-written  and  greatly 
enlarged.  Large  8vo,  562  pages,  and  670  illustrations 
$5.00 

Kapp,  Glsbert. — Electric  Transmission  of  Energy  and  its 
Transformation,  Snbdivison  and  Distribitlon.  A  practi- 
cal handbook.     Tbird  edition  $3.00 

Kapp,  Gisbert. — Alternate  Current  Machinery  Illustrated. $0.50 
[Vol.  96  Van  Nostrand's  Science  Series.] 

Kapp,  Gisbert.— Alternating  Currents  of  Electricity.  Their 
Generation,  Measurement,  Distribution  and  Application. 
Authorized  American  ed.  With  an  iutrodnction  by  William 
Stanley,  Jr.    Illustrated $1.00 

Kapp,  Gisbert.— Dynamos,  Alternators  and  Transformers. 
133  illustrations $4.00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Testing.     Fifth  edl- 

lion.    200  illustrations.    8vo.  cloth.  London, 1892 $7-25 

In  this  edition  th<^re  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R. — The  Electrical  Engineer's  Pocket  Book. 
Modern  Rules.  i'ormulES,  Tables  and  Data.  32mo,  leather 
$L76 

Lockwood,,T.  D.— Electricity,  Magnetism  and  Electric  Teleg- 
raphy. A  Practical  Guide  and  H^ndbjok  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.    376  pages,  152  Illustrations $2.60 

Lockwood,  T.  O.— Electrical  Measorement  and  the  Galvanom- 
eter; its  Construction  and  Use.     Second  edition...  $1.50 

Lockwood,  T.  D. -Practical  Information  for  Telephonists. 
12mo,  Cloth.     N.  Y $100 

Meadowcroft,  W.  H.— The  A.  B.  C.  of  Electricity.  36 
lllustratione $0.60 

Martin,  T.  C. — Inventions.  Researches  and  Writings  of  N'kola 
Tesla.  With  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lightiag.  500  pp.  3iiO  Illustra- 
tions, second  edition  $4,00 


Martin.  T.  C.  and  Wetzler.  J.— The  Electric  Motor   and  Its 

Applications.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr.  L. 
Bell.     300  lUubtrations. $3.00 

riaver,  and  Davis,  M.  M.— The  Quadmplex.  With  Chapters 
on  the  Dynamo-Electric  Machine  in  Relation  to  the  Quad- 
ruplex.  The  Practical  Working  of  the  Duplex  Telegraph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    $1.5C 

McClure,  J.  B.— Edison  and  his  Inventions,  with  Full  Ex- 
planations of  the  Telephone,  Phonograph,  Ta^emeter. 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1.00 

Niaudet,  Alfred.— Elementary  Treatise  on  Electric  Batteries, 
Translated  Jrom  the  French  by  L.  M.  Fishback.  Illus. 
trated $2.5o 

Noll,  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  interior  wiring.  -  Illustrated $L50 

Pope,  Franklin  Leonard. — Modern  Practice  of  the  Electric 
Telegraph.  A  technical  Hand-book  for  Electricians, 
Managers  and  Operators.  185  illnstrations.  14th  edition, 
rewritten  and  enlarged $1.50 

Prindle,  H.  B. — A  Popular  Treatise  on  the  Electric  Railway 
of  to-day.     Folly  illustrated $0.25 

Russell,  Stuart  A. — Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $2.25 

Salomons,  Sir  David.— Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Hand- 
book. 7th  edition,  revised  and  enlarged.  With  illus- 
trations.    12  mo,  cl.   London,  1893 $1.50 

5loane,  T.  O'Conner.— Electricity  Simplified.  The  Practice 
and  Theory  of  Electricity,  Including  a  Popular  Review  of 
the  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  $1.00 

Sloane,  T.  O'Connor.— The  Standard  Electrical  Dictionary. 
A  Popular  Dictionary  of  Words  and  Terms  used  In  the 
practice  of  Electrical  Engineering,  350  illustrations. $3,00 

Sloane,  T.  O'Connor.— Electric  Toy  Making  for  Amateurs, 
Including  Batteries,  Magnets,  Motors,  Miscellaneous  Toya 
$1.00 

Sloane,  T.  O'Connor. — The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Methods, 
iuctuding  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engineering  and  experimenting. 
Third  edition,  revised $1.00 

Tesia,  Nikola.— Experiments  with  Alternate  Currents  of  High 
Potential  and  High  Frequency.  A  lecture  delivered  before 
tbe  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  biographical  sketch  of  the  Anthor  Illus- 
trated  $1  00 

TesIa,  Nikola. — Lectures  on  the  Electro-Magnet.  lUustrHted, 
$L0O 

Thurston,  Prof.  R.  H. — Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lighting  Purposes.  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Ooa- 
struction  and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines.     With  many  folding  plates $1.50 

Thomson.  Prof.  Elihu.— What  is  Electricity?  IllU8trated.$0.25 

Thompson,  Sylvanus  P.— DynEuno-Electric  Machinery.  A 
Series  of  Lectures,  with  an  introduction  by  Franklin  L. 
Pope.  16mo.  Numerous  Illustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  66)  $0.50 

Thompson,  5ylvanus  P.— Polyphase  Electric  Oarrents  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.60 

Thompson,  5ylvanus  P. — Recent  Progress  in  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery.  16mo.  (Van  Nostrand's  Science  Series, 
No.  75) $0.50 

Thompson,  Sylvanus  P.— Dynamo  -  Electric  Machinery. 
Fourth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    29  plates.     1,000  pages $6  00 

Trevert.— How  to  Make  Electric  Batteries  at  Home.  Illus 
trated $0.25 

Urquhart.— Electro-Plating,  A  Practical  Hand-book  on  the 
Deposition  of  Copper,  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2.00 

Walker,  F.— Practical  Dynamo  Building,  for  Amateurs.  How 
to  wind  for  aoy  output.  With  numerous  illustrations. 
16mo,  boards.   (Van  Nostranda  Science  Series,  No.  98).$0.50 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insulated 
Wires  and  Cables.     Illustrated $1.00 

Webb,   Herbert  Laws.— Telephone  Hand-book,  Illustrated. 

12mo,  cloth.    Chicago,  1895 $1.00 

The  only  complete  work  on  the  Telephone,  All  possible 
information  for  any  one  interested  in  Telephones  and  how 
to  make  and  operate  them. 
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WESTERN  ELECTRICIAN 


VHANK  N.  PHILLIPS,  PREaiDKNT. 
C.  H.  WAGENSEIL,  TncASURCn. 


EUGENE  F.   PHILLIPS. 
GCNCRAL  Manager. 


e.  ROWLAND  PHILLIPS,  ViCC-PnCB. 
C.  R.  REMINGTON,  JR.,  See. 


AMERICAN  ELECTRICAL  WORKS. 

PBOTTDKKCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman.  lo  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Bbanoh.  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,   PHILLIPSDALE,   R.  I. 


THIS 


Water-Wheel  Governor 

Regulates  the  turbines  used  on  elec- 
tric railway  load  in  the  Niagara 
Falls  Hydraulic  Power  &  Manufac- 
turing Company's  plant. 

We  build  governors  adapted  to 
all  makes  of  water-wheels,  working 
under  all  conditions.  70,000  horse 
power  in  use.  We  guarantee  the 
best  speed  regulation  which  can  be  -s 
obtained  under  any  conditions. 
Address 

LOMBARD  WATER-WHEEL  GOVERNOR  COMPANY, 

NO.  61   HAMPSHIRE  STREET,  BOSTON,  MASS. 


American  Electrical 

Heater  Company, 

MANUFACTURERS     OF 

ELECTRIC  SOLDERING  IRONS, 

TAII.OR|'IR01J(S,I,AirjIORV    IRONS,    HAT    IROSTH,    ClRM.VtJ    IKOST 
nE.AlbK»,  *,TC.    Also  other  Devices  for  Klectrical  UeatliiK. 

'S"^    RIVfER   STREET. 


DETROIT,   IVIICSIH. 


SEND  FOR  LIST  OF 
.== ARTICLES  ON 


X-RAV 


EXPERIMENTS  PUBLISHED  IN  THE  WESTERN  ELECTRICIAN. 

eiECTRICIAN  PUBLISHING  COMPANY,  ....%'^7..%lo..    CHICAGO. 


Automatic  Time  Switches 

o FOB  CONTBOI.IiIlVO 0 

ELECTRIC  LIGHTS  and  POWER  CIRCUITS. 

Entirely  Automatic  and  Absolutely  Reliable.     Also 

ARC  CUT-OUTS  for  High  Tension  Arc  Circuits.    The  BEST 
APPLIANCES  Of  the  Kind  are  Manufactured  by 

THE  CLEVELAND  ELECTRIC  CO., 

Corner  High  and  Middle  Sts.,  CLEVELAND,  O. 
WRITE  FOR  Bl'Iil/ETINS  AMD  PRICE. 


Can  rBecome  an  Electrical  Engineer? 


2 


This  question  Is  answered  in  our  FREE  lUustrated  book,  entitled:    "CAN  I  BECOME  AN  BLBCTRiCAL  ENQINEER?"    Address 

The  Electrical  Engineer  Institute  of  Correspondence  Instruction,  Dept.  K, 

130-lSS  lilBEBTX  STBEET.  NEW  YOBK,  XT.  S.  A. 

(Conducted  under  the  auspices  of  "The  Electrical  Engineer.")  Instruction  Payable  in  Instalmeots  oJ  $2.00  PER  MONTH. 


ELeCTBICaL 

,    E^Oi^/EER. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Krederick  Sargent. 


A.  D.  LuDdy. 


SARGENT  &LUNDY, 


ENOIIMEI 

13  and    16  IWIonadnocIt  Block,  CHICAGO,  ILL. 


ESTABLISHED     1857. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003 '  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

Bristol,  Conn. 


K 
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Co 


EVERYTHINe  IN  WIRE. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL   BOND. 


WASHBURN  ^  MOEIM  MFC.  CO., 

\A/ORCESTER„   MIASS. 

IRMCH  OFFICES  AND  WAREHOUSES:    New  Toril,  ChlN«s,  )u  Franttooo    Hoiulon,    nikdeigllta. 

Pllllburg,  Boitoiu 


ESTABLISHED  1875 
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Stow  Flexible  Shaft 

AND 

IRON  CLAD  ELECTRIC  MOTOR. 

Practically  dust  aod  water  proof.  For  Portable 
Drilling,  Tapping;,  Keamlng.  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  5onnenthal  &  Co., 

85  Queen  Victoria  Strefit,  London,  England. 


WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York, 
Electric  Appliance  Co,,  Chicago. 
Pettingell  Andrews  Co,,  Boston, 
Electrical  Engineering  Co.,  Minneapolis. 
St,  Lonis  Electrical  Supply  Co,,  St.  Lonis. 
Tlie  Bradford  Belting  Co.,  Cincinnati. 


Phillips  Insulated  Wire  Co, 

Office  and  Factory:    PAWTUCKET,  R,  I 
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WANTED. 

Man  wanted  for  eare  of  liRht  and  power  dyna- 
mos, also  teieplione  sj-stem.  None  but  first-class 
men  n'-ed  apply.  State  aee  and  experience. 
H.  1>.  JOHNSON.  South  Bend,  Ind. 


UllfciTrn— An  exiierienced  operating  super- 
flMll  I  LU  inteodent  with  a  record;  must  he 
familiar  with  Edison  Th  rpe-wire  System  and  pos- 
sess large  executive  ability,  be  able  to  superin- 
tend installations.  Salary  $2,000.  Address  "Light 
&  Power  Co. ."care of  Western  ELECTRicia>", 
.jio  Marquette  Jiuilding.  Chicago. 


\U  I  uyr  n—Tliree  young  nipn;  a  draughtsman. 
If  n"  I  LU  an  electrical  inspector,  and  an  as- 
sistant superintendent  for  electrical  manufac- 
turing company;  stale  qualifications  and  salary 
expected.  Address  "M- E.."  eare  of  Westerx 
Electrician.  510  Marquette  Bldg..  Chicago. 


WANTED  AND  FOR  SALE. 

Electrical  equipment.  Corliss  and  automatic 
eugines,  pumps,  heaters,  etc. 

WICBLES  BBOS.,  Sasinatr,  SUch. 


\A/itx.iM  nr  e:d. 

4RMATURES  TO    REWIND. 

Winders  direct  from  T.-H.  and  "Westinghouse 
ihops.  Work  guaranteed.  Ten  years'  experience. 
Uebt  plants  Installed  complete.  Send  for  prices. 

HODCE.  WALSH  &  LORINC. 

701  Delaware  St..  Kansas  City,  mo. 


FOR  SALE. 

Electric-ligiic  plant,  all  or  one-half  interest 
to  an  electrician  or  good  engineer  who  can 
run  the  plant.  Is  paying  20  per  cent,  on  cost. 
For  particulars,  etc..  Address  CHANUTE 
ELECTKIC  LIGHT  &  POWER  CO..  Chanute, 
Kans. 


PROPOSALS  FOR  ELECTRIC  LIGHT  PLANT 
Department  of  the  Interior,  OfQce  of  Indian 
AfEairs,  Washmgton.  D.C.,  Not.  19. 1S9S. -Sealed 
proposals,  indorsed  "Proposal  for  Electric  Light 
Plant.  Mt.  Pleasant  School,  Mich  ,"  and  ad 
dressed  to  the  Commissioner  of  Indian  Alfairs. 
Washington,  D.  C.,  will  be  received  at  this  office 
until  one  o'clock,  p.  m..  of  i'uesday,  Dec.  -^o. 
1S9S.  for  furnishing  and  dellverlnc  the  necessary 
materials  and  labor  required  in  the  construction 
and  completion  of  an  electric  light  plant  at  the 
Indian  Industrial  School,  Mt.  Pleasant.  ^lieh.. 
in  strict  accordance  with  plans,  specifications 
and  instructions  to  bidders,  which  may  be  ex- 
amined at  this  office:  the  U.  S.  Indian  Ware- 
house, No.  1602  State  - 1.,  ( liicago.  111. ;  the  Build- 
ers'and  Traders' Exchange.  Omaha.  Neb.;  the 
office  of  the  "State  Republican."  of  Lansing, 
Michigan,  and  at  said  school. 

For  any  additional  information  apply  to  this 
office  or  R.  S.  Graham,  Superintendent.  Mt. 
Pleasant,  Mich.    W.  A.  JONES,  Commissioner. 


The  F  Bell, 

600D  FEATURES, 
GOOD  MATERIALS, 
GOOD  RESULTS, 


HUEBEL  &  MANGER,  lllSS^Tu' 


LEA  ENCLOSED 
ARC  LAMPS. 


'«f qiO 


They  have  few  part.s,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg,  Co. 


Elwood,  Indiana. 


Straightline 

Is  made  as  accurately  as  the  best 
watch,  and  we  guarantee  them  for 
tvro  years  and  will  f  urnlsli  free  of 
charge  new  parts  for  any  worn  or 
defeeiive  parts  returned  to  us  by 
any  pur<;haser.  In>ist  on  your 
supply  house  furnishing  the 


.11^1 


PROGTOR-RAYMOND  MFG.  CO., 


Buffalo,  N.Y. 


Force  Bain, 

Consulting  Engineer, 
Electricity.  Mechanics, 

Solicitor  of  Patents 

E.xpert  in  patent  causes. 
Suite  1657-59  rionadnock  Bldg.,  -    ChlcBgo< 


THE  TELEPHONE  HAND-BOOK 

BY 
HERBERT  LAWS  "WEBB. 

Price  Sl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago- 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  by 

THE  STILWELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON.    OHIO,    U.    S.    A. 

Selling  Agents:    Risdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal- 


mmm. 


Automatic  Motor  Starters.  Overload  Motor  Starters. 
Automatic  Pump  Starters. 
Belted  Elevator  Starters. 

Automatic  Speed  Regulators. 


THE  CHrCAGO    RHEOSTAT   CO..    1649-50  Marquette  Building.   Chicago. 


HEADQUARTERS  FOR 

RHEOSTATS! 

THE  CUTLER-HAMMER  MFG.  CO.,  Chicag:o. 


ArmaturesRewound. 

A.  Beck  Electric  Co.. 

303  Market  St., 

ST.  liOUIS,  MO. 


Did  You  Ever 


See  a  copy  of  our 
latest  catalogue 
of  Electrical 
Books?     100  pages. 
mailed  free. 

ELECTRICIAN  PUBLISHIf^G  CO. 


Suite  510  Marquette  Bldg..  CHICAGO 


We  nave  issued  a  NEW  cataiogrue 
of  F.lectrica.!  books  containing  100 
pages,  listing  every  work  on  electric- 
ity, A  copy  will  be  cheerrally  maiJed 
on  receipt  of  a  two-cent  stamp. 

ELECTRiriAN  PIBLISHINGCO., 
510  Mar.|uette  Kld^.. .  Ch  Icago. 


SPECIALISTS  IX  THE 

DIRECT   CONNECTION    OF  ELECTRIC   MOTORS 

TO  ALL,  ODASSF.S  OF  riGHT  3IACHIXEHY. 

Manufacturers  of  DESK,  CEILINQ   FAN  AND  POWER  MOTORS,  also  notors  for  SEWING 

.^ACmNES,  PUnPS,  ORQAN  blowers,  laboratory  work  and  all  SPECIAL 

PURPOSES,  KNIFE  SWITCHES,  SWITCHBOARDS.  ETC. 

We  Make  Over  100  Kinds  of  A.  C.  llotors.  from  1-30  to  3  Horse  Power. 

The  Emerson  Electric  Mfg.  Co.,  "*-"|-T'.'lo^fr,s?^'i?"  ^'- 


I  If  I  Kl  T  F  W%  Best  prices  paid  for 

MfllM   I   I"  11       scrap  copper  wire,  and 
WW  niV  I   LUl  commutator  segments. 
Red  brass  wanted.      [yQHJ^  J    H|NE    &    CO.  ; 

^  No.  1 6.  N.  Canal  Street,  Chicago,  111.^ 


BARGAINS  IN  DYNAMOS,  ENGINES. 

Write  for  Price  List  No.  22. 

Direct  Current  Dynamos,  Alternating  Current  Dj'namos,  Arc  Dynamos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes.  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
historj',  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

139  Adams  St., 

CHICAGO. 


CHICAGO  EDISON  COMPANY, 


Cleveland  Electric  TradingCo 

^^         w^E  606  Cuyahoga  B'L'b.  CLEVELAND_O.V 


OR 

&E.L 

SECOND  HAND 
ELECTRICAL 
MACHINERT. 


OUR  BARGAIN  COUNTER  contains  the  following: 

A  i4(i  K.  W.  T.-H.  Altemaiur,  complete  with  exciter  and  instruments:   line   condition. 

A  T.-H.  A7U  Alternator,  with  instruments,  thoroughly  overhauled  and  warranted. 

A  T.-H.  A:i5  Alternal<)r.  complete  with  instruments,  exciter,  etc..  in  unusually 

fine  condition J460  00 

A  1.2LKi-liphl  T.-H.  Alternator,  in  flue  condition,  with  instruments 510  00 

A  T--H..  -M.  D.  2  Arc  Dynamo.  50-lighl.  2,000  c.  p..  ring  armature,  thoroughly  over- 
hauled and  warranted 430  00 

An  Extra  Ring  Armature  for  T.-H..  M.  D.  2.  rewound  throughout 235  00 

A  No.  «  Brush  Arc  Dynamo,  30-light.  1.200  c.  p..  ring  oiler,  tnoroughly  overhauled 

and  warranted 190  00 

A  No.  7  Brush  Arc  Dvnamo,  30-light.  2.000  c.  p.,  ring  oiler,  thoroughlv  overhauled 

and  warranted 230  00 

A  T.-H.  L.  D.  2  Arc  Dynamo,  ring  armature.  35-light.  2.000  c.  p..  thoroughly  over- 
hauled and  warranted 290  00 

And  manv  more  too  numerous  to  mention.      If  you  don't  See  what  you  want,  ask  for  It. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
Vo  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    GO., 

so  K.  Deaplalnes  Street,  CHICAeo,   IM,. 


:F>A.IRilMG  ! 


REMEMBER  THE  NAME: 

And  Don't  Do  a  Thing  Until  You  Get 
Our  New  List. 

DYNA.IVIOS     A.ND     IVIOTORS. 

Large  Lot  of  Transformers  and  Arc  Lamps. 

CASS  &  AARON  CO.,    141  S.  CLINTON  ST.,  CHICAGO. 


re:\a/iimdii>ig  i 
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Victor  Turbine  Water  Wlieel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficiehey 
at  Full  and  Partial  Gate. 

The  attentioQ  of  ELECTRIC  COMPANIES  is  called  to  this  CELEBRATEn  WATEU 
WHEEL  as  particularly  adapted  to  their  use.  on  account  of  its  remarkablr  steady  motion; 
liigh  speed  and  great  emclency  aud  large  capaclty^  for  its  diameter,  being  double 
the  power  of  most  wheels  ol  the  same  diameter.  It  is  used  by  a  number  of  the  leading  electric  com- 
panies with  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  equal,  prodrclng  lh» 
highest  per  cent  of  useful  effect  guaranteed. 

SE/\/D    FOR   CATALOGUE   AND    PART/CULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  ti 
develop  36  H.  P.  under  3S  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  cod  U 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  in  pairs,  on  horizontal  ihafta. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  STiLWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO,, 


CEDAR  POLES 

We  have  l;!,0(jo,  'M  to  50  foot  poles  !d  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 


Chattaaooga,  Teao. 


Yellow  Pine  Cross 
Arms,  Locust  Pins 
Oak  Pins,  Electrical  Moulciings,  Oak  Brackets, 

EjarsrestochHoii  Iiand.  Delivered  pricesquoted, 
F.  O.  B.  cars,  yourtity,  inany  q'^antity.  j^~ Write  us. 

PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  syst-em  ninniDg  between  ChlcaE^, 
Milwauliee,  St.  Paul,  Mioneapolls,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  ary  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  ■pOND,  G.  P.  A..  Milwaukee,  Wis. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SENB  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCH'E  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


%^ 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 
51 0  Marquette  BIdg.,  Chicago. 


MAST  ARM 

CuT-Ouj^^^ONo;:.     , 
^^--'wooD  Poles     |      | 

fl~         EASY     OP  *  OPERATION  .ij 
\\        £AMfi>   r/f/MAf£-/P  CA//  r/r'/M  TiV/C£ 
^       SAME  T/ME    TMAAf  IV/WAAfr  or^S/i 

MANUFACTURER,         ClNCINN&TI.O. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  $i.oo.    .    .    . 

Electrician  Publistiing  Company, 

Suite  510  narqnette  Blile..   ChlcaEO. 


HELP 
YOURSELF 


%  toabetterposition, 

a    better    salary,    by' 

securing  a  technical 

education.       Our    method   leads   to 

sure  success.     Complete  courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Mechanical  or  Civil  Engin- 
eering; Mathematics:  Chemistry; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you  I -m  am 
wish  to  study.  Established  1891.     $2illU 

45,000  students  and  graduates. 


The  Internatinnal  Correspondence  Schools, 
Box  1002  ScruDton,  Pa.  | 


Month 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  Marquette   BIdg.,  CHICAGO. 


IDEAL )  Circuit  Breakers. 


VICTOR 


F.  A.  La  Roche  &  Co. 


6B2  Hudson  Street 


NEW  YORK. 


WILL    MAKE  YOUR  COMMUTATORS  SHINE 


WILLNOTGUMTHE 
BRUSHES. 


CONTAINS  NO  OIL. 
GREASE   OR   ACID. 


BETTER  THAN  ANY  SO-CALLED       COMPOUND" 


;cpiyiMui:>?vroR 

UUBRICANT. 


PRICES: 
One  Dozen.    $5.0 
One-half  Doz..  2.7: 
Single  Stick,       .5> 


Satisfaction  '^^■■^^taS£:4«CA3iZA;M^BBBi^^         Send  for  Trial 

Guaranteed  Stick. 

OHIO    ELECTRIC    SPECIALTY   MFC.   CO.,  TROY,  OHIO 

ALSO  MANUFACTURERS  OF  PERFECTION  BRUSHES  AND  IMPERIAL  RHEOSTATS. 


Stewart  Electpical  Co. 
Cincinnati, 0. 


Write  us  for  prtcos  on  anything  in  the  following  list  or  any 

other  machinery  wanted.    This  list  comprises  a 

few  of  our  large  stock. 


Generators,  500  volt. 
One  T.-H.  class  16,  40  k.  w. 
Two  Edison  No.  20,  60  k.  w. 
Four  Edison  No.  32.  100  k.  w. 
Two  T.-H.  ra-p.,  75  k.  w. 

Uynamos. 

Two  200  light.  16  c.  p.,  llOTolt. 
One  100  light,  I6  c.  p.,  no  volt. 
Two  2.000  e.  p.  T.-H.  L.  D.  2, 

asHght. 
One  2,000  c.  p.  Standard.  40  It. 
One  3,000  c.  p.  Brush,  J  It. 
One  10  ampere  Wood,  3  It. 


Motors,  500  volt. 
One  i'«  h.  p.  Keystone. 
One  1  h.  p.  T.-H. 
Two  7H  h.  p.  T.-H. 
One  10  h.  p.  Eddy. 
One  25  h.  p.  Brush. 
One  50  h.  p.  T.-H.      . 

Motors,  220  volt. 
One  ^i  h.  p.  Yarwick. 
One  1^  h.  p.  Mather. 
One  10  h.  p.  Daft. 
One  15  h.  p.  Eddy. 
One  16  h.  p.  Edison. 


The  above  are  second-hand,  in  good  condition. 

I  FOR  H  Alii:  quiCH,  34  street  cars,  both  open  and  closed, 

'     equipped  each  with  pair  No.  6  Edison  motors  at  $200  per  car. 


DEALERS  in  -^ 
REPAIRER50F 


EifanKiii  /liictiififDr 
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Central  Energy  Telephone  System 


A  Marvelous  Success. 

All  parts  subject  to  wear  at  central  office. 
Nothing  at  subscriber's  station  to  get  out  of  repair. 

Our  REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  oDlv  manufacturers  selling  a  completeliue  of  Public  Exchange^ 
Toll  Line,  Police.  Fire  Alarm,  Street  Railway,  Central  Station  and 
IntercommuDicatiDp  Private  Plant  Telephone  Apparatus  fully  pro- 
tected by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

7S-83  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,  V.  S.  A. 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equiproent  of  an  Exchange. 

Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


Western  Telephone  Construction  Co., 

250-234  S.  Clinton  St..  CUcago,  III., 


-Largest  Manufacturers   of- 


Telephones^Switchboards  Exclusively 


In  the  United  States. 


ESTABUSKEO    1888. 

NOTICE  ! 

The  old  original 

D.  A,  KUSEL 
TELEPHONE  ANC 
ELECTRIC 
MF6,  COMPANY, 

1105  Pine  St„ 
ST.  I.OriS,  MO- 


The  oldest  and 
most  reUable 
manufacturer  of 
telephones  and 
switcliboards  in 
the^Vest.  "Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL 

Proprietor. 


^T^THISCSHAS  BEEN  MAKING 

Telephones 

^    20  YEARS,  NOT   CHEAP  BUT 

SERVICEABLE  ADD  FULIY  EUARJKTEED. 
,  •   CIRCULARS    FURNISHED. 

YiADVCT  Electric  0: 

BALTIMORE.  MP.,  U.S.  A. 


'            The 

l.nlest 

^ontoen    i 

-^^^  ShadiiWorniih 

# 

] 

1 

V^ 

/v 

P 

,^>*5H0WS  THE 

WW^ 

'1  MQNON  ROUTE) 

CHICAGO 
-  INOIANAPOl  1 
CINCINIMAT 

ECT    LINE- .-.»..*."  -.*  .. 

LAfAVETTE 
S                 LOUISVILLE 

1        .5...'"""*    50UTH 

THE     ALLEN-HUSSY     CO.,  »"  =""  §;^^cAco''°""'  ^* ' 


MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  53  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publisliing  Co.,  s.oivia^quette^Buiiding, 

You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 

510  Marquette  BIdg.,  Chicago. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a   double  compression   of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carr3-ing  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  b)'  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as  containing  features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


KLEIN'S  CLIMBERS 

Connectors's,  tinenien's 
and  Construction  Tools 
Catalogue  Free...  ^^Send  for  one 
MATHIAS  KLEIN  &  SON.     ' 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills, 


The  ORATOR 

AXD 

Improved  Hunnings 

folid  back  dust  transmitters 
iu  Wall,  Desk  and  (.'abinet 
Jityles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  convince  anyone 
of  tbeir  superiority  on  either 
short  or  long  distance  work. 

Anyone  can  make  an  instru- 
ment* that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  wiU. 

MAyTTFACTUBED  BY 

The  RAWSON  ELECTRIC  CO, 

ELYRIA,  O  .  U.  S.  A. 


THE  ORATOR. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

Tlie  company  has  all  Its  terrltorj-  districted  In 
relation  to  resources,  adapt^bilitj"  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
raw  material. markets  and  surroundings  will  ensure 
their  permanent  success. 

Sllnes  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
cerritory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6.150  miles  of  railway,  exclusive  of 
second  track.connecting  track  or  sidings.  The  eight 
States  traversed  l>y  the  Company.  Illinois  Wiscon- 
sin. Northern  Mich'igan.lowa.  ^Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
hmitv  to  markets,  that  which  is  the  primefactor  i-i 
the  "industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  niunber  of  new  factories  and  indu-Jtries  have 
been  induced  to  locate-largely  through  the  instru- 
mentahtj'  of  this  company— at  points  along  its  lijies. 
The  central  position  of  the  states  traversed  bythe 
Chicago.  Milwaukee  &  .st-  Paul  liailway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.  Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C  ,  M.  &  St.  P.  RV, 

450  Old  Colony  Puildins  CnicAGO,  111. 


Buy  WILLIAMS'  Magnetos,the  BESTatREASONABLE  Prices. 

Don't  buv  cheap  apparatus — buy  the  best  the  market  affords — in  short,  buy  Williams'  Magnetos,  equipped  with  our  perfect  single- 
core  ringer,  our  new  non-infringing  automatic  shnnt,  our  new  spring-lock  binding-post,  our  new  corrngated    ditfer- 

entinl  gear,  etc.     Our  magnetos  are  unique,  efficient  and  beautiful  in  design. 

■^■1  %  A#  I  I       I       I    Jk    RJI  f^      ^?  I  A       '  ^^  Manufacturers  of  Modern  Magneto  Bells  and  Receivers. 

The   WILLI  AiVIS   LleCtnC  Co.,  84-86  senega  street,  CLEVELAND,  OHIO. 
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Tie  Ma  Express  TelepliODe  Switcioarfl. 

The  niot^t  rapid  MwitoliinK  upparatnH  ever  ofl'ervd  to  tlie 
iiidepeiKlent  Held. 

Self-Restoring  Drop.         Self-Restoring  Ring-Off.         Rapid-Connecting  Device, 


MecMiically 
Perfect, 


ReasoaaWe, 

AtisolntelF 
Clear  of  any 
Infringefflent, 

Haiiilsome  ia 
Aiearance, 


Tesleil,  Tried  and 
ProTeil. 

NewtomePnlilic 

Old  in  Practice. 

Originality  of 
Constrnction 
and  Desip 

Strongly  Bnilt, 

Lasting  in  SerTice, 


EUHEKA  EXPRESS. 

JFnll  of  line  points.     Compare  it,  inTesligate  it.  iset  our  prices,  see  it.     You 

will  l>ay  it.    It  antedates  all  self-restoring;  drop  type  of  boards 

and  is  not  an   experiment  in  any  wa.'* . 

EURZSKA  ZSImIZCTRIC  CO., 

Xo.  157-159  Soath  €anal  St.,  Chicago,  111. 


Makei-s  of 

Switchboards, 

Telephones. 

Receivers, 

Transmitters. 

Long  Distance  Arms, 
Induction  Coils, 


At  Prices 

That 
Are  liow. 


In  Qualities 

That 
Are  <iiood. 


Repeating  Coils, 

Lightning  Arresters, 

Cross  Connecting  Boards. 
Magnetos. 

Switches  and  Parts. 


-FOR  THE- 


INDEPENDENT  TELEPHONE  FIELD. 

The  highest  commendation  that  we  could  ask  is  the  fact  that  other 
manufacturers  are  endeavoring  to  copy  our  apparatus. 

This  is  a  public  acknowledgment  of  its  superiority  and  merit. 

SWITCHBOARDS,  OISTBIBrTIHre  BOARDS, 

CABLE  TEBMrSTALiS,  PROTECTORS 

AND  LIBTE  FCSES. 


STERLING  ELECTRIC  CO., 

■yi-TS  W.  ADAHIS  STREET,  CHICAGO. 


H.  M.  Fisk  Mfg.  Co., 

\A/hea-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed  under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note,  our  Switchboard— no  Iceys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


s_p^ 


Baci<boarils, 

Brackets, 

Wire, 
Transmitters, 


Hlgti-Grade  Magneto 
Bell  No.  3. 


Trans.  Arms, 

Cross 
Arms, 

Glass 
Insulators. 


Hfgh-Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FARE  TELEPHONE  *  CONSTSIIGTION  SOPPLI  CO., 

357  Dearborn  St.,  CHICAGO. 


l""^ -vF3, 


Showing  arm  in  various 
positions. 


THE  NEW  GORDON 

Long  Distance 

Adjustable  Transmitter  Arm 

Can  be  raised,  lowered  or  swung  laterally, 

instantly,  to  suit  the  user.    Transmitter 

is  held  In  a  horizontal  position  always. 

A.  Y.  GORDON,  Patentee  and  Manufacturer, 

MASSILLON,  O. 

liOn  £ST  PBICE  ON  HIABKfT  ! 


IS    TRAI 


IVIA.RK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 


Among   other  of  the 
BEST    THINGS    manufactured  or  controlled 
by   us — and    the  fact   of   our    name    connected 
therewith  is  a   guarantee  of  their  excellence — 

are  the 
IMew  ^-tandard   ^ry  ^a-t-fcories. 

^Vrres-tor    and    Cu-fc-^u-fc    Swi-fccht. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


NO.  30  AMERICAN  TRANSMITTER. 


This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  ilanu* 
facturers  of  Tele-' 
phones  and  5witch° 
boards  in  the  United 
States. 

Five  Imndred  exchanges 
aggregating  over  lOO.OOO 
telephones  in  use.  Four 
years'  service. 


Write  for  catalogue  showing  new  types  and  prices. 

U/C  OIIRDAMTCC  Workmanship,  material  and  efficiency 
llC  bUAnAnitt  of  our  apparatus  to  be  of  the  hlgb&^t 

erarfe,  and  agree  to  defend,  at  our  own  expense,  any  actioi:  at 
law  which  may  be  brought  against  OUR.  patkons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 

American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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itB^  Dayton  Globe  Iron  Works  COn  Daytom.  Q^ 


Shaftip^g. 

Gearing, 

Pulleys. 

PillowBlocks^ 

Governors, 

Etc. 


gPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modero,  economic  and  Improved  methods. 

An  experienceof  more  than  fifteen  years,  involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  tliis  character  in  the  United  States,  as  well  as  mostforeign  countries. 

Bighest  efiBciency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City,  U.  S.  A.  or  121  Main  St..  San  Francisco,  Cal.,  U.  S.  A. 


DIXON'S  BELT  DRESSING 

AND   LEATHER   PRESERVATIVE. 

Is  guaranteed  to  prevent  Slipping  and  to  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

JOS.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


Fire  Proof 

(METALLIC  WEATHERBOARD) 

SIDING 

Especially  recommended  for  Fire  Proofing  Facto- 
ries. Warehouses,  Wharves,  Stations.  Elevators, 
Houses  aud  Barus.     Write  for  special  circular. 

THE  CINCINNATI   CORRUGATING   CO. 

Box    533,     PIQUA,  OHIO. 


REG.TRADE  MARKS  Jhe  Rhosphor  BRONZE  Smelting  Co.  Qmited, 

2200  Washington  AVE.,PHiLADELPHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1NG0TS,CAST1NGS,WIRE,R0DS,SHEETS,ETC. 

y^c^^lunf    .  ^ — DELTA    METAL 

yS.      <        CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S, 
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THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

"WTieneTer  yoa  are  asked  a  qaestion  on  Wiring,  refer  the 
qnestioner  to  this  book,  and  he  -will  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Besistance,  Eleetromotire  Force  anil  Current 
FuUy  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  tile  Simple  Formula,  in  Calculating  the  Size  of  Wires  I  nder  all  Condi- 
tions.   Diagrams  for  Wiring:  3  Foint,  4  Foint,  Head  Light  and  Heat  Kegulating  Switches. 

37  TABLES  ON  WIBIXO  AXB  VAI,IIAB1,E  DATA. 

Ohm's  law  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO./TifZr  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  as  to  guarantee  ; 
The  Largest  Power  ever  obtained  jrom  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  poiver.      The  highest  mean  efficiency  ever  realized   when 
running  from  half  to  full  gate.     We  guarantee  also:  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  SI  per  cent,  average  efficiency  with  half  to  full  water. 

State  your  Head  and  send  for  124  pag-e  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Warren  HltBrnator 


Made  in  all  sizes. 


Special   bulletins  giving   sizes,   speeds  and  full 
description  sent  on  application. 


No  Moving  Wires.      No  Commutator.       No  Brushes. 


GENERAL  AGENTS: 


Western  Electrical  Supply  Co., 

10  and  12  North  Ninth  Street, 

ST.  LOUIS,  MO. 
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We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and 
High  Speed  Engines.  They  embody  all  modern  requirements,  and  are  un- 
equaled  for  electric  lighting.  The  workmanship  and  materials  are  of  the 
highest  quality  and  the  engines  excel  in  economy,  simplicity,  durability 
and  regulation. 

THE    BALL   ENGINE    CO., 

CHICAGO  OFFICE: 

1526  Monadnock  Block.  ERIE.  PA. 


ARMINBTON  &  SIMS  COMPANY 


:iM( 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


i  OF  INTEREST  TO  | 

I  Superintendents  of  Electric  Railways.  | 
TROLLEY  WIRE. 

EMERGENCY  ClAMP  OR  PICK-UP. 


PATENTED  JAN.    12,    1897. 

The  above  illustration  shows  our  Emergency  Clamp  or  Pick-up,  used 
to  handle  broken  Trolley  or  other  live  wires.  The  handles  are  made  of 
hard  wood,  which  gives  perfect  insulation,  and  with  each  clamp  twenty 
feet  of  rope  is  furnished,  which,  being  attached  to  handle,  enables  man  in 
charge  to  place  broken  wire  where  it  will  be  harmless  until  linemen  can 
place  it  in  its  proper  position.  One  of  these  clamps  on  each  car  w^ould 
save  the  company  many  times  its  cost.  Made  with  or  without  wire 
cutter. 

Our  Price  Will  Interest  You. 


— RAILWAY  DEPARTMENT — 


WESTERN  ELECTRICAL  SUPPLY  CO,, 

10  AND  12  N,  NINTH  STREET,  ST.  LOUIS,  MO.  | 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 
The  Pocket  Electrical  Dictionary.    ari"'"le1o ienc'.'=  Titw^v^rf  "f,!: 

dispensable  to  the  electrician,  student  and  professor.  Over  11,000  words  and  about  15.000 
definitions.  By  -EJdivia  J.  Houston,  A.  M..  Ph.D.  (Princeton).  1  volume,  32mo,  cloth.  S2.50; 
leather,  $3.00. 

l^\orif*i/-'i^T  lUr-ar?**  "P-ic-xr         Profusely  illustrated.    A  hand-book  for  busy  people.    V-y 
XZ-ieCinCliy  IViaae  easy.        Sdwin  J.  mmton,  a.  M.,  Ph.  D..  and  Arthur  E.  Kenn^lly, 
Sc.  D.    1  volume,  l2mo,  cloth,  $1.50. 

Dvnamn  FWffir  Martiin^MT-  ^^  SUvanus  P.  Thompson,  D.  Pc.  B.  A,.  F.  R.  S. 
l-'ynainO-ILieCmC  iViaCmnery,  sisth  edition,  revised  and  enlarged.  Profuselv 
illustrated  with  new  engravings.  19  folding  plates.  2  volumes.  8vo,  clotb.  gill.  $6. 00. 
The  rapid  advance  of  elect rical  science  made  it  absolutely  necessary  to  revise  the  last  edition. 
and  this  is  now  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  stuiieni 
of  electroiechnics.  Students  and  professors  bighly  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric   Currents  and  Alternate  Current  Motors. 

By  Slh-anus  P.  Thompson,  D.  Sc,  E.  A..  F.  R.  S.     1  volume,  8vo.  cloth,  gilt.  $3.50. 
The  most  important  work  on  the  subject.    A  companion  book  to  "Dvnamo-Electric  ^'a- 
chinery."    One  of  the  test-books  in  schools  of  technologv  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  \rfe>ViY-'^    T\7r-».4i»  "PooTr  ^^  Edvnn  ./.  Houston.  Ph.  D..  and  A.  E.  KenneUy.  Re.  D. 

iT-lgCUrd,  IVldUe  llitX^y,  xhis  little  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  ihe  equations  contained  in  those  works.  1  vol- 
ume, l6mo,  cloth,  75  cents. 


By  Edwin  J.  Houston. 
Ph.  D..  and  A.  E.  Ken- 


The  Interpretation  of  Mathematical  Formulae. 

nelly,  Sc.  D.    1  volume,  12mo.,  cloth,  $i.3c. 
A  most  valuable  aid  to  students  and  electrical  workers. 

ATD  /^   _.£  'Dt«/-f«*}<-*tTr         Now  approaching  its  65th  thousand.    By  William  H.  Meadow - 
J_>  V.-.  Ul  JjacCinCUy.        croft,    l  volume.  12mo,  cloth,  so  cents.     Fully  illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  elementary'  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A,  Edison.    It  is  for  every  person  desiring  a  knowledije  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  its 
title  indicates,  the  first  flight  of  steps  "in  electricity. 

Scholars'  A  B  C  of  Electricity.    [JLSl'S  cfot^'jfS^'-  '  ™'""^' ''°'°- 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

'Tpt,-  "V"  "P-,,,  or  Photography  of  the  Invisible  and  Its  Value  in  Surgery.  By  William  J. 
1  ne  J\.  ivayf  Morton,  M.  D.  Written  in  collaboration  with  Edicitt  W,  Hammer,  1  volume, 
l:2mo,  cloth  and  silver.  75  cents;  paper,  go  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    T^d^Ii^J'^'^sfen^^'^""^"-^'-  •™''""''  '"""^  '='°"' 

The  first  primarv  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know*  nothing  of  scientific  terms.  He  has  written  this  work  about  the  X  Ray  in  his  usual 
clear  and  simpje  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Rontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

S»eiit  Prepaid  on  Receipt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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The  Roney 
Mechanical  Stoker 


In  its  present  perfected  form  the  result  of  over 
ten  years'  experience,  covering  the  equipment  of 
nearly  two  thousand  furnaces. 

Burns  any  kind  of  fuel  with  the  highest  effi- 
ciency.    Smokeless    combustion;    labor    saving. 
Design  is  such  that  coal-handling  machinery  can 
be   conveniently    used  in    connection,    rivaling 
natural  gas  in  cleanliness  and  convenience. 

There  are  some  conditions  under  which  a  mechanical  stoker  is  not  de- 
sirable. We  know  these  conditions,  and  will  not  sell  except  where  beneficial 
results  are  certain. 

CIRCULAR  ON  DEMAND. 

Westinghouse  Machine  Co., 

MANUFACTURERS 

Westinghouse,  Church,  Kerr  &  Co., 

ENGINEERS. 


OFFICES: 

New  York  Pittsburg 

Boston  Detroit 

Philadelphia  Chicago 
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WESTINGHOUSE  POWER  TRANSHISSION. 


s 

THE  GENERATOR. 
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JOOO  Horse  Power  Westinghouse  PolypJiase  Generator  Direct  Connected  to  Pelton  Water  Wheel. 
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THE  MOST  PERFECT 

SYSTEM  m  LIGHT  m  POWER 

EVER  DEVISED. 


westinghouse 
Electric 

AND 

Mfg.  Co., 

PITTSBURG,  PA. 


WESTINGHOUSE 
ELECTRIC  CO.,  LTD., 

32  Victoria  St.,  London. 


<8>  
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MOTOR. 


THE  MOTOR. 


OFFICES: 

New  York^ 
Atlanta,  Ga., 
Austin,  Texas, 
Boston, 
Buffalo,  N.  Y., 
Chicago, 

Syracuse,  N.  Y, 
Philadelphia, 
Pittsburg, 
St.  Louis, 

San  Francisco, 
Tacoma,  Wash., 
Denver, 


Canada,  Aheam  &  Soper, 
Ottawa,  Can. 

Mexicot  G.  &  O.  Braniff  &  Co., 
City  of  Mexico. 


THE  NAME  OF  WESTINGHOUSE  IS  A  GUARANTEE. 
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BRUSH  Arc  Generators 


i   Two  or  riore  Circuits 
'    From  One  riachine 

With  Load  Distribution 

As  Desired. 


^ 


No 

High  Voltages. 

No 

Strained  Insulations. 


OF  LARGE  Ok  SHALL 
CAPACITY. 


9.6  and    6.6  Amperes, 

48  Volts 

to 

8,000  Volts. 


Automatic  Regulation. 


BRUSH  MULTICIRCUIT  ARC  GENERATOR. 


The  Series  Arc  Machine  for  Large  Central  Stations. 


•^^'■4^*^^'^'-4'-«^'-^''**^'^ 


General  Electric  Company, 

Principal  Offices,  SCHENECTADY,  N.  Y. 

SALES   OFFICES  IN  ALL  LARGE  CITIES. 

JUST   iA£HHT   YOU  MRE   L-OOKING   FORI 

■^=^- A   New  and   Valuable   Book =- 

Electric  Lighting   Plants, 

THEIR   COST   AND    OPERATION. 

By  W.  J.  Buckley.  With  numerous  illustrations,  diagrams,  plans,  tables,  etc.  275  pages.  Cloth.  Price,  I2.00,  postage  free.  This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.  Tl\e  .cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lightins;. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos,  Cast  of  Alternating  Plants'  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  'Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost=of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of 'Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour,  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — • 
iron,  Cost  of  Stacks — brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distri- 
bution, Circuits — overhead.  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dynamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficienc)'  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.E.L.A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curves,  Wiring  Tables — Primary  Wiring,  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  only  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

ELECTRICIAN    PUBLISHING    COMPANY, 


Suite  51 0  Marquette  Byilding,  Chicago. 


PAPER  COVER,  PRICE  $1.00. 
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EIOGE 


iiiLDIN6 

OUR  CATALOGUE 

OF  THREE  HUNDRED  PAGES  ILLUSTRAT 
INC  AND  DESCRIBING  A  LARGE  NUMBER  OP 

.       BRIDGES  Designed  and 

f        BUILDINGS  U  no«.  miv  iri 

>  ANDjRQOFs.  :S^.tr;°"'' 

<THE  BERLIN  IRON  BRIDGE  CO. 


«J-i>^ 


EAST  BERLIN.  CONN. 


^i-'—%> 


rii 


B 

UOCKIB     A     VIAL. 

I  1673  MICHIGAN  AVENUE, 


CHICAGO. 


tt)  DELAWARE  HARD  FIBRE  CO., 

kis-^  WILMINGTON,  DEL. 

8E!V»  FOR  CATALOG  ITE  AJVD  SAHPAlES. 

Sheets,  Rods.  Tubes   and    Special    Shapes. 


Making  Knife-switches  our  Specialty 

KAVrite  for  full  particularsi  etc. 
Two  new  styles  of  Baby 


NIFE-SMITCHES 

Low  Prices— that's  wealth  to  you. 

H.  T.   PAISTE  CO. 

CHICAGO  PHILADELPHIA 


*  pttl.  tapaa  Tmlpi  *< 


_.^.-        — concenirate   tho 
rays  of  liglit  wbera 
.  ubu  lusp       ligUt  is  ncedod— by 


Espersen 
Adjustable  Shade  Lamp 

Adapted  to  use  at  aaj'  desk,  lablr-,  piano,  type- 
writer, benclt.  etc.,  where  incnnde^cent  electric 
lielit  is  obtainable.    Increases  IibIiI  50  per  i-enc. 
Adjustable  to  any  position.    Completely  ahados 
thoeyesl    Handsome 
illustiated     cata-  c 
loguo     and    price  | 
list      free.      Good  S 
.lucnts  desired    in  t 
f^achcity.  Address  B 


PACIFIC 

ELECTRIC 

CO., 

DeptG. 
laTCrosse. 
Wi).,  U.S.A. 

////////// 1 1 1 1 1  ni  I  f ' ' 


Write  for  Price  List  now  on  the  press,_.,  j 
This    will    be    the    most    comprehensivck 
Fnse  M''ire  Catalogue  ever  issued, 
(Pigeon    hole  size).      It   gives  full  infor- 
mation for  ordering 


Fuse  Wire, 
Fuse  Strip, 
Fuse  Links, 


Also  '^Standard"  Tel.  & 
Tel.  Fuses  and  Bases. 

ESTIMATES  AND  DISCOUNTS  GIVEN  PROMPTLY 
ON  RECEIPT  OF  SPECIFICATIONS. 

CMcap  Fise  Wire  &  Ml  Co., 

154  Lake  St.,  CHICAGO. 

NEW  YORK  office:  853  BROADWAY. 


5"JS."'^5' 


VULCANIZED  FIBRE. 

:  Highest  grades  lot  electrical  insulation  and  meclianical  ptirposes,  in  sheets, 
ttiKS,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


PORC' 


«5»/r*S^_»P 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF o 

STE£I.  01JTL,ET  AUTD  JOTCTION  BOXES, 
SWrrCHBOABDS.    PATTEI.    BOARDS.    SWITCHBS,  £TC. 


8tft**:fe:3S^:ifei^***ifelife*ife4feifeifei^ife**ife:ft» ' 


JELEPHOMES 


EDWARDS  &  CO 


NEW  YORK  CITY- 


AMERICAN"  Sftr 

ARE  THE   BEST.    Stnd  (or  daicrlpllvt  Circular. 


jW'OAwBJM.W 


AMERICAN  BATTERY  CO., 

csT'D  <se9.  174  S.  Clinton  St.,  Ctllngo,  III, 


» 


Black  Diamond  File  Works.!! 


Speclll 
Prize 

Gold  Midtl 
at  MianU, 
1895. 


4^    OVII  ClOODS  ABE  ON  8AI.E  IX  BTEBIT  I.EA»ra<>  KARDfTAJIB    itk 
^  8TOBE  IN  THE  VBriTED  STATES  AND  CANADA.  jT 

|G.  &H.  BARNETT  COMPANY, It 

^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSULATION  BETWEEN 
CONDUCTORS. 


W9  own  tlie  following  T^etteri  Patent 
lauued  by  the  United  States,  which 
btoadly  cover  the  construction  and  basic 
principle  of  our  cables,  Tiz.; 

No.S46,^6i 
No.  546',26a 
No.  50S.053 
N0.s65.178 
No.  565.188 
No.  565,317 
No.  565,410 
No.  594.034 
No.  594,247 
No.  594,381 


lOPPER  CONOUCTOn 
TINNED. 


77/£  M0NT/1UK  MULT/PH/fSE  C/IBLE 


INSULATION  BETWEEN  CONDUCTORS.. 


ADOPTED  BY  THE  QAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONDUCTOn. 


OPPER  CONOUGTOfli 
PARTLY  TINNED, 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


i  MONTAUK  MULTIPHASE  CABLE  CO., 


100 


t^O^k  DVK/^A^-V^. 


TELEPHONE.   403      CORTLANDT. 


NEIVS/    'VORK. 


$3  per  Annum. 


Electrician  PubllHhlnK  Compan?,  ChlcaKf^. 


EVERY  SATURDAY. 


1 0  cents  per  C 


Vol.  XXIII. 


CHICAGO,  DECEMBER  17,  1898. 


I  MP  LEX   WIRES   AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROU^D  AND  SUBMARINE. 

"r  "Jxson^'"^     ^'n^P'^^  Electrical  Company, 

lonadnock  Block, CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


WESTERN   BELLING  AGENT, 

H.  R.  HIXSON, 

n37Monadnock  Block,  CHICAGO 


=D  F-.  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 


SOO  ABTD  SOS  KOBTH  THIBD  STREKT,       ■       FRII.AD£I<PHXA,  FA. 


^^1'^. 


18S9— Paris  Exposition, 
medal  for  Bobber  Insnlatioa. 

1893-M^orld'8  Fair, 
Medal  for  Bnbber  Insolation. 


TRA.,i>  MhML 


THU  STASTDABD  FOB 

BTBBEB  nrSSUIiATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee'""°'r' Wires. 

THE  OKONITE  CO.,  Ltd. 

:,"r,ltta'?;,["»"»9.r..       253  Broadway,  New  York.      §,"ri'i,X"".'s??,".'''"'"- 


-KWVEI.TT'  IN  POBCEIiAIN- 


NZSTTir  PZSRIT  FUSZS  PlaUG. 

TBY  IT-YOrXIi  BUY  IT. 

:sie-v»7-    C^taloa:v«e    O^at.       Send  *or   It. 

PERU  ELECTRIC  MFG.  CO.,  PERU,  IND. 


Uhe  Fibre- Graphite  Commutator  Brush.  | 

f  riT.  R.  and  Foreign  Patents.^  ^^___^^.^      f 


(U.  S.  and  Foreign  Patents.) 

X  No  Sparking  Dnder  Varying  Load, 

\         No  Wear  on  Commutator, 

f  No  Sliifting  of  Quadrant. 

4..  80  per  cent.  Pure  Graphite. 

f  For  Sample  Order,  and  Prices,  write  to 

J  Holmes  Fibre  -  Grapliite  Nlfg.  Co., 


^ 
((--« 


station  Z,  Philadelphia. 


mN&GRAPHITEl 
.^COMMUTATOR  ^ 


THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,  ^V'OIili:,  I^A..,   XJ.    ®.  A.. 

Cable  address.  Broomell.  York.  ABC  Code,  4th  Edition. 
ORBBN   BNaiNBERINQ   CO.,    518  Western  Union  Buildini:,  Chicago,   III.,  Sales  Agents  for 


Chlcaeo  and  Vicinity. 


^ESTIIN  ElecMeal  In^fenfflent  Co., 

114  120  William  St.,  NEWARK,  N.  J.,  U.  S.  A. 

Tie  Weston  StandarflPortaMe 
Direct  Reading 

Voltmeters  and  Wattmeters 


Alternating  and  Direct  Gnrreit  GlTcmts 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  tor  circular  and  price 
lists  8  and  9. 

Wetton'jltitndard  Portable  Alteniatine  and        Mention  the  Webtkbx  Eleoteioiak  when 
Vlrect*'iirreiit  Wattmeter  for  «.=«. 

LampTe.tlne.  writing  for  oatalogoea. 


MIOME 


PARIS  1867.     CHICAGO  1893.     PHILADELPHIA  1876 

WIRES  AND  CABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 


CALIFORNIA  ELEC.  WORKS, 
San  Francisco,  Cat. 


Wcilern  Office,  MarquiHe  BIdg.,  Chlcags,  III. 


M.  DUPERDW, 
Wa>hlngton,O.C. 


NEW  ORLEANS  ELEC.  C«., 
New  Orleans.  La. 


Queen  6i  Co., 

1012  Chettnul  Si.,  PHIUDELPHIA. 


Acme  Testing  Sets,  Queen-Wirt 
Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  Colls. 


lasalating  Paints  Varnish. 

We  were  the  first  chemists  Id  the  world  to 
make  a  special  study  of  this  problem.  Our  loni 
experieDce  and  careful  Investigation  enablei  oi 
to  be  of  service  to  wide-awake  electricians. 

MASSACHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


CC| 


TRADE  MARK. 


k»» 


Latest  Application  of  AlumiDum-  Looks  like 
frosted  silver.  .Washable,  Untarnishable.  Water  and 
Oil  Proof.  Durable.  Easily  Applied.  Bicycles.  Radia- 
tors. I'ipes.  Boats,  Metal  Work,  Macbinery,  etc. 
Mahes  tarnished  objects  better  than  new.  A  neces- 
sity in  household,  In  machine  shop  and  to  engineer. 
Sample  Bottle  and  Circular  for  25  cents. 
AMERICAN  PEGAMOID  CO.,  346  Br«adway,  N.  Y. 


,.f     LAMP    GUARDS. 

/si    GLOBE        NETS. 

Z/^^  WIRE         GOODS. 

rjl^W    WM.INCLIS 
>Oj3^  WIRE   &  IRON    WORKC 

.    ~<a*S*^  DETROIT.    MICH 


Tilt 


BraPastlriBS. 

T.H.  Bridy,  New  BrltaIn„Conn.,  U.  S.  A.« 

Manufacturer  of  Mast  Arms.Pole  and 
Bwlnglng  Hoods,  House  Brackets  an* 
other  Specialties  for  CoDstructloa 
"Woik.—Cataloffu^g  and  Prictx  /ur- 
nitJud  on  application. 


Most  interestini; 
T07  Engine  made. 

Electric 
BramEDsine 

For  liehting 
Circuits  or 
6att«rles. 
Sent    prepaid   on 
receipt  of  }1.60. 
9E.  BATIS  A 

(SOKS. 
Salem,  Obio. 


1^f  1:  R. 


Xational 

India 

Bnbber  Go's 

RUBBER  COVERED 

>A/ires  and  Cables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


What  Are  You  Paying  for  Lights  or  Power? 

If  more  than  one  cent  per  h.  p.   hour,  or  | 
one  cent,  you  had  better  put  in  an 

OTTO  GAS  ENGINE 


If  more  than  one  cent  per  h.  p.   hour,  or  getting  less  than  10  i6-c.-p.  lights  for 
one  cent,  you  had  better  put  in  an 


Hundreds  of  plants  in  successful 
operation  to  refer  to. 

The  Otto  Gas  Engine  Works,  Phila. 

New  York.    Bostoa,     Chicago.    Omaha. 


PARAGON  REFLECTORS 


SiIver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows. 

Qet  our  Catalosue  and  Prices. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 


WESTERN  ELECTRICIAN 


December  17,  1898 


LILLIPUTIANS       LILLIPUTIANS        LILLIPUTIANS       LILLIPUTIANS 
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The  Lilliputians  Are  Here! 

ARC  LAMPS 


FOR  UO-VOLT  DIRECT 
CURRENT  CIRCUITS. 

THE  LAMP  CONSISTS  ^^  — 

One  (1)  Coil, 

One  (1)  Plunger, 

One  (1)  Resistance 


IT  HAS... 

No  clutch 

No  gears 

No  rod 

No  rack 

No  pinions 

No  repair  bills 

No  liability  to  burning 

out 
No  troubles  of  its  own 


WHERE  TO  PUT  IT... 

In  your  show  window 

In  your  basement 

In  your  warehouse 

In  your  factory 

In  your  office 

In  your  station 

In  your  store 

Over  your  desk 

Over  your  drafting  board 

Over  your  bench 


The  Lamp  measures  131  inches  over  all, 


<  is  wound  for  3,  4  or  S  amperes;  burns  25  hours. 


WRITE   FOR  PRICES. 


The  Helios  Electric  Co., 

PHILADELPHIA,  PA.,  U.  S.  A. 


c 

-I 

> 

2 


NEW  YORK,  Thomas  &  Belts,  141  Broadway. 

ST.  LOUIS,  Commercial  Electrical  Supply  Co.,  lOOTHarket 

Street. 
SAN  FRANCISCO,  California  Electrical  Works,  409  Market 

Street. 


BOSTON,  Anchor  Electric  Co.,  71  Federal  Street. 
CHICAGO,  rieysenburg  &  Badt,  1504  flonadnock  Block. 

EUROPEAN  REPRESENTATIVES: 
The  Stewart  Electrical  Syndicate,  5  New  Compton  Street, 
London,  W.  C.      • 


> 
Z 


LILLIPUTIANS        LILLIPUTIANS        LILLIPUTIANS        LILLIPUTIANS 


December  17,  iSyS 


WESTERN  ELECTRICIAN 


Dearborn  Saccharated  Tannins 

INSTEAD  OF  "SODA  IVIIXTURES," 
CLEAN    BOILERS   WITHOUT  THAT   AWFUL    CORROSIVE   ACTION. 


THERE    ARE    MORE 


C.-H.  RHEOSTATS 

IN  USE  THAN  ALL  OTHER  MAKES  COMBINED. 

THE  CUTLER-HAMMER  MFG.  CO.,  72  W.  Jackson  Blvd.,  CHICAGO,  ILL. 

The  Largest  Manufacturers  of  Rheostats  In  the  World. 


WILL    MAKE  YOUR  COMMUTATORS  SHINE. 


WILL  NOT  GUM  THE 
BRUSHES. 


CONTAINS  NO  OIL. 
GREASE   OR   ACID. 


.Satisfaction 

<.;uaranteecl. 


BETTER  THAN  ANY  SO-CALLED       COMPOUND' 


'^O&CftS 


COMMUTATOR 

LUBRfCANT. 


PRICES; 
One  Dozen.     $5.00 
One-half  Doz.,  2.76 
Singlestick,       .60 

Senil  for  Trial 
.Stick. 


OHIO    ELECTRIC    SPECIALTY   MFC.   CO.,  TROY,  OHIO. 

ALSO  MANUFACTURERS  OF  PERFECTION  BRUSHES  AND  IMPERIAL  RHEOSTATS. 


For  High  Voltage  Power  Transmission 


-USB- 


"Provo"  High 
Potential  Insulators. 

This  Insulator  was  designed  by  V.  G.  Converse, 
E.  E.,  for  the  Telluride  Power  Transmission  Com- 
pany of  Provo,  Utah.  It  has  been  in  successful  opera- 
tion for  more  than  a  year  at  Mercur,  Colo.,  carrying 
a  current  of  40,000  volts.  Manufactured  and  guar- 
anteed by 

HEMINGRAY  GLASS  CO.,  Covington,  Ky. 


Electric  Carriage*  0  DC 

Light Jo. 30. 

Akroo  Electrical  Mfg.  Co.    iv 

Allen-Hussy  Co xlv 

American  Battery  Co  —     x  k 

American  El.  Heater  Co.  

Amer.  El.  Tel.  Co xv 

American  Elec.  Works xl 

imerican  Pegamoid  Co..        1 
Amer.  Reflector  &  Ltg,  Co.      1 

Ames  Iron  Works i  x 

Armlngton  &  Sims  Co xv:i 

-  Bain.Foree x 

Baker  •&  Co xU 

Ball  Engine  Co svli 

Barnes  Co.,  The  Wallace     xi 

BamettCo.,  Q.  &  H xx 

Beck,  A.,  ElectricCo xli 

Berlin  Iron  Bridge  Co..        xx 
Berthold  &  Jennings....     xiti 

Besly  A  Co.,  Chae.  H xx 

Bogart  Co.,  A.  L Hi 

Bossert  Elec.  Const.  Co..     xx 

Brady,  T.  H 1 

Brixey.  W.  R I 

Broomell,  Schmidt  A  Co..        1 

Bubler  Electric  Co 

Buckeye  Electric  Co — 

Casa  &  Aaron  Co xll 

Central  Electric  Co v 

Central  Mfg.  Co xlll 

Chicago  Armature  Co. . . .   


Battery  Table 

Lamp, 

fi2«T5  complete. 


WE  ABE  SELLING 

,  «.00  Electric  Bell  Outfits  for $  1.00 

21.00 Telephones,  complete,  for 5.95 

I'J.OOFan  Motors,  with  Batteries,  for.,  5-95 

8.00  Electric  Hand  Lanterns  for 8.00 

10.00  Electric  Carriage  Lights  for 3.!i5 

8.00  Medical  Batteries  for. S.95 

5.00  Electric  Belts,  the  genuine,  for  , ,  1.00 

8.00  Necktie  Lights,  with  Dry  Battery  1.50 

14-Candle  Hanging  Lamp,with  Battery.   10.00 

Telegraph  Outfits,  complete,  for 2.25 

Miniature  Electric  Lamps  for .40 

Sewing  Machine  Motors  for 5.00 

^^  ^  ^  All  Electrical  Books  at  low  prices. 

We  undersell  all  on  Everything  Electrical. 
OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOVELTIES  AND  SUPPLIES. 

Agents  wanted.    Send  for  New  Catalogue  just  out. 


A.  L.  BOGART  CO. 

EI.ECTRIC  GAS 
IjIGHTINC;  SPECIAIiTlES. 

New  Multiple  Porcelain  Tip. 

Frictional  Gas  Lighting  Ma- 
chines, 

Ruhmkorff  Induction  Coils. 

Bartholdi  Automatic. 

Attachments  for  Welsbach 
Lights, 

Dynamo-electric  Torches. 

Gas  Lighting  Supplies  of  all 
Kinds. 

No.  123  Liberty  Street,  NEW  YORK  CITY. 


ALPHABETICAL  INDEX  OF  ADVERTISEMENTS. 


Chicago  EdlBon  Co.  ...  iv.  xil 
Chicago  El.  &  Stereo.  Co . .  x 
Chicago  Fuse  Wire  &-  Mfg. 

Co XX 

C,  M.  &St.  P.  R.  E liT 

Chicago  Rheostat  Co....  xil 
Cinn.  Corrugating  Co  ...  xvl 
Cleveland  Electric  Co....  xi 
Cleveland  El.  Trading  Co.  xll 

Cllng-Surface  Mfg.  Co vi 

Commercial  El.  S.  Co 

Cutler-Hammer  Mfg.  Co.  Ill 
Cutter  El.  &  Mfg.  Co 

Davis  &  Sons.  M i 

Dayton  Globe  Ir.  Wke.  Co.  xvl 
Dearborn  Drug  A  Ch.  Co.  ill 
DelawareHard  Fib.  Co.  lii,  xx 

DlehlMfg.  Co 

Dixon  Crucible  Co..  Job.      xvl 

Eastern  Elec.  Cable  Co . .        x  i 

Edison  Lamp  Dept 

Edison,  Thomas  A.,  Jr 

Edwards  tfe  Co Ix 

El.  Eng.Inst.  Corr.  Inst. .       xl 

Elec.  Appliance  Co x 

Electric  Arc  Light  Co....  

Electric  Ry.  Equip.  Co..    xlii 

Electric  Storage  Batt. Co.  

Electrician  Pub.  Co xlx 

Emerson  El.  Mfg.  Co xll 


Empire  China  Works x  x 

Eureka  Electric  Co xv 

Farr  Tel.  SCons.Sup.Co.    xv 

Fisk,  H.  M.,Mfg,  Co XV 

"For  Sale"  Advs xil 

Port  Wayne  El.  Corp x 

Fuel  Economizer  Co — 

Qarlock  Packing  Co 

General  Electric  Co ... .  xlx 
Gen'l  Inc.  Arc  Light  Co..  - — ■ 
Gordon,  A.  Y xv 


Helios  Electric  Co 

HemiDgray  Glass  Co 

Hine  &  Co.,  Lucius  A 

Hobart  Elec.  Mfg.  Co.... 
Hodge,  Walsh  ALorlng. 
Holmes  Fibre-Graph. Co. 
Huebel  &  Manger 


xU 

1 

xll 


Illinois  Electric  Co iv 

Inglla,  Wm..  W.  &  Ir.  "Wks.     I 

InauU,  Martin  J x 

Intemat'l  Cor.  Schools,     xlll 

Kammer  Co.,  John x 

K.  &  W.  Company,  The  .    

Kartavert  Mfg.  Co xx 

Keystone  Elec.  Inst.  Co.      ix 
Klein  A  Son,  Mathlas...     xiv 
KokomoTel.AEl.Mfg.Co.  xlv 
Kusel,  D.  A.,Tel.  AElec. 
Mfg.  Co 


LeaMfg,  Co xli 

Leclanche  Battery  Co ... .    xili 

LeSel  A  Co.,  James xvl 

Lemon,  L.  E x 

Leonard.  Ward  El.  Co . . .       x 
Leschen-Macomber-Whyte 

Co X 

LlndsleyBros xiil 

Lockie  &  Yiall xx 

Lombard  WaterWh.  G.  Co. 

L.  P.  A  D.  Transmitter  Co. 

Lynn  Inc.  Lamp  Co Ix 

Manhattan  Eleo.  Sup.  Co.  xlv 

Mansfield  Tem.  Cop.  Co. . .  xx 

Mass.  Chemical  Co 1 

McLennan  A  Co..  E....  x 

Mica  Insulator  Co x 

Miscellaneous  Advs xli 

Monon  R.  R xlv 

Montauk  Multlp.  Cb.  Co.  xx 

Moore.  Alfred  F I 

Munsell  &  Co.,  Eugene..  x 

National  Carbon  Co vll 

National  India  Rubber  Co.       i 
New  York  Ins.  Wire  Co . . .      i  x 


Ohio  El.  Spec.  Mfg.  Co. 
Ohio  Electric  Works... 

OkonlteCo.,The 

Otto  Gas  Engine  Wks . . 


Pacific  Electric  Co xx 

PaisteCo.,  H.  T xx 

Partrick,  Carter  A  Wilklns  xx 
Peerless  Rubber  Mfg.  Co.  x 
Pelton  Water  Wheel  Co.  xvl 
Peoples'  Electric  Mfg.  Co.     Iv 

Peru  Elec.  Mfg.  Co i 

Phillips  Ina'd.  Wire  Co..  xl 
Phosphor-Bronze  S.  Co.  xvl 
Proctor-Raymond  M.Co.      xll 


Qneen  A  Co., 


Rawson  HlectrioCo 

Reisluger,  Hugo .     vll 

Robertson  &  Sons,  J.  L..       xi 

Roche,  Wm xil 

Roebling'a  Sons  Co.,  J.  A.     xl 

St.  Louis  Elec.  Supply  Co.        x 
Samson  Cordage  Wks ....        x 

Sargent  &  Lundy xl 

Sawyer-Man  Electric  Co.    

Shelby  ElectricCo 

Shultz  Belting  Co 

Simplex  Electrical  Co.,  The,   1 

Skinner  Engine  Co ix 

Standard  Tel.  AELCo....     xv 

StandardUnderg.CableCo. 

Sterling  Electric  Co xv 

Stewart  Electrical  Co xli 


StllweU-Blerca  A  Smlth- 
ValleCo xU.xllI 

Stow  Mfg.  Co 

Stromberg-Carlson  TeL 
Mfg.  Co xiv 

SwartB  Metal  Refln'g  Co.     xil 

Torrey  Cedar  Co liil 

United  Elee.  Imp.  Co 


Viaduct  Mfg.  Co ilT 

Vulcanized  Fibre  Co ... .       xx 


Wagner  El.  Mfg.  Co 

Warren  Elec.  Mfg.  Co..  xl 
Washburn  AMoenM.Co.  xl 
Western  Electric  Co....       vU 

Western  Elec.  Supply  Co. 

Western  Tel.  Cons.  Co —  itv 
Westlnghouse,  Church, 

Kerr&Co xtIII 

WeatinghouseELAM.Co.  itIU 
Weston  Electrical  Inst.  Co.     1 

WlckesBros xtl 

Wilhelm  TeL  Mfg.  Co...       xlv 

WllliamB  Electric  Co xiv 

WlBoonsln  Central  R.  R..  xlii 
Worcester  A  Co.,  O.  H....  xlii 
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WESTERN  ELECTRICTAN 


December  17,  i8g8 


HARDTMUTH  CORED  AND  SOLID  CARBONS 


F-OR    DIIRECT   GUI  I 


:N-r    .ARC    I_A.IV1I 


W^E  HAVE  lU  STOCK  THE  F01,I,01.VI]\G  SIZES: 


CORED    CARBONS. 

Diameter.  Length. 

5-16  in.  X  6  in.,  6}4  in.,  7  in.,  y}4  in.  and  8  in. 

3-8  in.  X  7  in.,  8  in.,  g  in.,  g}i   in.,  10  in.  and  12  in. 
7-16  in.  X  6  in.,  7  in.,  8  in.,  9  in.,  gj^  in.,  10  in.  and  12  in. 

1-2  in.  X  6  in.,  7  in.,  y}i  in.  and  8  in. 

5-8  in.  X  12  in. 


SOLID  CARBONS. 

Diameter.  Length. 

7-16  in.  X  7  in.  and  10  in. 
1-2  in.  X  6  in.,  yyi  in.  and  12  in. 

Having  received  a  large  consignment  of  these  Car- 
bons jast  before  the  neiv  tariff  ivent  into  effect,  ive  are 
prepared  to  make  very  low  prices.    Send  for  price  list. 


CHICAGO  EDISON  COMPANY, 

E^IS^IM      BUII-^ir>iO,     139     A.I3^XI\/IS     STF^Ee-T,     CIHI^.«LCSO. 


CREFELD  ELECTRICAL  WORKS 


WEATHERPROOF 
ANNUNCIATOR 
OFFICE 
MAGNET 


WIRES 

and 

CABLES. 


If  you  are  tired  of  the  wire  you  are 

using,  try  CREFELD. 

We  carry  a  large  stock  and  can  fill 
your  orders  promptly. 

More  feet  per  pound  than  any  other 
wire. 


ILLINOIS  ELECTRIC  CO., 

239  Madison  Street,  CHICAGO. 

O^jrjL^reil  ISl^otrio^l  Sxajjjplles. 


«:«««^«^*«^«««^««4««v««i««Vi<«4'«««4«^^«««;«44««.««;4«««;«««««««v^ 


Just  Out! 


WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1899. 

JO  Cents  Per  Copy 
Discount  on  Large  Orders. 

ELECTRICIAN  PUB.  CO., 

510  narquette  Building,  CHICAQO. 


The  Akron  Electrical  Mfg.  Co., 


.AKROIM,   OMIO. 


MAKES 


Generators, 
Motors, 

Direct-Connected, 
Slow  Speed, 
Moderate  Speed, 
Mining  Locomotives. 

All  of  the  highest  effi- 
ciency, most  iuodern  con- 
struction and  most  grace° 
ful  design. 

WRITE  FOR  CIRCULARS  AND  READ  OUR    GUARANTEE. 


PEOPLES'  ELECTRIC  MFG.  CO., 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS, 


-And  Maiinfactnrcrs  of- 


Open  and  Enclosed  Arc  Lamps 


Dynamoi 


FOR  SERIES,  ALTERNATING  AND  DIRECT  CURRENT. 
ind    IN/lo-tors.       S^A/^i-tch boards.         i^anelboard: 


Factory:   Ocean  Ave.  and  South  St.,  BROOKLYN  HILLS,  L.  I. 


I 


December  17,  1898 


WESTERN  ELECTRICIAN 


A  MODERN  CATALOGUE 


A  MODERN  DISTRIBUTION 


SEND  FOR  ONE--THE  WAGON 
MAY  NOT   PASS  YOUR   WAY! 


WESTERN  ELECTRiaAN 


December  17,  i8g8 


TO  TIGHTEN 
A  BELT 

That  slii>s  is  poor  economy,  the  remedy  can 
only  be  temporary.  ^Ve  guarantee  that  a 
belt  full  of  €r,l]\fO-SlRFAtE  CAXJNOT 
SIjIP.  and  also,  that  the  belts  can  be  run 
slack,  which  in  itself  is  a  great  say-ing 
in  time,  bother,  belts  and  extra  friction  on 
bearings.    A  sample  can  \»'ill  i»rove  it. 

CLINC-SURFACE  MFC.  CO.,  1  77-182  VIRCINIA  STREET,  BUFFALO,  N.Y. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AnnnnelAtors. 

Central  Electrlo  Co. 
Commercial  El.  Supply  Co. 
Edwards  A  Co. 
Bleotrio  .^plianoe  Co. 
lilinols  Electric  Oo. 
Onio  Elecrric  WorkB. 
Partrlck,  Carter  &  Wllklns. 
Proctor-Raymond  Mfg.  Co. 
Western  Electric  Co. 
Western  Eleo.  Supply  Co. 
Are  itamps. 
Central  Eleetnc  Co. 
□lehl  Mfg.  Co. 
Electric  Arc  Light  Co. 
n.  Wayne  Elec.  Corporation. 
G«neral  Electric  Co. 
Gen'l  Inc.  Arc  Light  Co. 
Helios  Electric  Co. 
InBuU,  Martin  J. 
Lea  Mfg.  Co. 

Peoples'  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
WeBllnghouse  SI.  &  Mfg.  Co. 

Are  lilffht  Cord. 

Lesohen-Macomber-Whyte 

Co. 
auzLion  Cordage  Wlu. 
Birtterleg  and  Jars. 

Central  Electric  Co. 

Oommerclal  El.  Supply  Co. 

Bleotrio  Appliance  Co. 

Illinois  Electric  Co. 

LioolaBohe  Battery  Co.,  The 

Manhattan  Elec.  Sup.  Co. 

National  Carbon  Co. 

Ohio  Electric  Works. 

Partrlck.  Carter  A  Wllklns. 

Peru  Eleo.  Mfg.  Oo. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 
Bearinss    and    Bearingr 

Metal. 

Lesohen-Macomber-Whyte 
Co. 
Bella. 

Central  Electric  Co. 

Oommerolal  El.  Supply  Co. 

Edwards  &■  Co. 

Blectrlo  Appliance  Co. 

Huebel  ft  Manger. 

IlUnois  Electric  Co. 

Ohio  Electric  Works. 

Partrlck,  Carter  &  Wllklns. 

Proctor-Raymond  Mig.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Cllng-Surface  Mfg.  Co. 
Beltlnc. 

L.  P.  &  D-  Transmitter  Co. 

Peerless  Rubber  Mig.  Co. 

akults  Belting  Oo. 
Bellers. 

Ames  Iron  Works. 

A-rmlngton  A  Slmi  Co. 

Westlnghouae,  Church,  Kerr 
<iC0. 
Beeka,  ^eetarleaX. 

amtriolan  Publlihlng  Oo. 
Bridges,  Floors.  Cranes. 

BerllD  Iron  Bridge  Co. 
Braakea. 

Central  Electric  Co. 

Oommerclal  El.  Supply  Oo. 

Holmes  Fibre-Qraphl»e  Co. 

K.  &  W.  Company. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
BnildingB  and  Roofing. 

Berlin  Iron  Bridge  Co. 
Bnreiu-  Alarma. 

Central  Electric  Co. 

Oommerclal  El.  Supply  Co. 

Edwards  &  Co. 

Bleotrio  Appllanoe  Co. 

Huebel  &  Manger. 

Partrlck.  Carter  ft  Wllkins. 

Western  Elect-  Supply  Co. 
Cablea  (See  InaolAted  WtreB.) 
CTBblea,  Blectrlc  (See  Insu- 
lated    Wires),     Copper, 

Sheet  and  Bar. 

Amerloan  Sleo,  Works. 

BrUey,  W.  E. 

Oenti«l  Electrlo  Co. 

Oommerolal  El.  Supply  Co. 

Bwtem  Bleotrio  Cable  Oo. 

General  Electrle  Co. 

ininolfl  Electric  Co. 

Koore,  Alfred  F. 

Mew  Tork  Im.  Wire  Oo. 

aUnplox  Bleokrioal  Co. 

Sudard  Underground  C.  Co. 

Wuhbnrn  &  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 


€^rboiiS.PolittB  Jt  Plates. 

Oentral  £lectrio  Co. 
QblAago  Edlaon  Co. 
Oommerolal  El.  Supply  Co. 
Bleotnc  Appliance  uo. 
tTatlonal  Carbon  Co. 
Reisineer,  Huga 
Western  Elect.  Supply  Co. 
Castings. 
Rubier  Electric  Co. 

Compound. 

Dearborn  Drug&Ohem.Wks 
Illinois  Electric  Co. 
Mass.  Chemical  Co. 
MoLennan  &  Co.,  K. 
Ohio  Elec.  Specialty  Mfg.Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Commercial  El.  Supply  Oo. 
Eleotrio  ApbUance  Co. 
Western  Elect.  Supply  Co. 

Construction  &  Repairs. 

Akron  Elec.  Mfg.  Co. 
Chicago  Edison  Co. 
Ps.  Wayne  Elec.  Corporation. 
Hodge.  Walsh  &  Loring. 
Sargent  &  Lundy. 
Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Contraetora  andSllectric 
Ligbt  Plants. 

Akron  Elec.  Mfg.  Co. 
Bain.  Foree. 
Central  Electric  Co- 
Commercial  El.  Supply  Co. 
Diehl  Mfg.  Co. 

Ft.  Wayne  Elec  Corporation. 
Oeneral  Eleotrio  Co. 
Sargent  ft  Lundy. 
United  Elec.  Imp.  Co. 
Wagner  Eleo.  Mfg.  Co. 
Warren  El-ec.  Mfg.  Oo. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouae  Eleo  s  Mf g  Co. 


Coppe 

Belly 


Besly  &Oo..  Ctaas.  H. 
Mansfield  Temp.  Copper  Co. 

Copper  Wlrea. 

American  Electrical  Works. 
BeBl7&Oo.,OhasH. 
Brliey,  W.  R. 
Central  Electric  Oo. 
Chicago  Edison  Co. 
Commercial  El.  Supply  Co. 
Electrlo  Appliance  Co. 
General  Eleotrio  Co. 
Illinois  Electric  Co. 
National  India  Rubber  Co. 
Okonlte  Co. ,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons,  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  0.  Oo. 
Washburn  ft  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 

Cordaffe. 

Samaon  Cordage  Wks. 
Correspondence  Schools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  Sohoola. 

Croaa-Arma,    Plna    and 
Braeketa. 

Brady,  T.  H. 
Central  Electric  Co. 
Central  Mfg.  Co. 
Commercial  El.  Supply  Co. 
Eleotrio  Appliance  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tei.  A  Oons.  Sun.  Co. 
Western  Elect.  Supply  Co. 

Out-Outs  and  Snltehes. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chloago  Edison  Co. 
Cleveland  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Edwards  A  Co. 
Eleotrio  Appllanoe  Co. 
Emerson  El.  Mfg.  Co. 
General  Elec.  Co. 
Illinois  Electric  Co. 
lusuU.  Martin  J. 
K.  ft  W-  Company. 
Leonard,  H.  Ward  Elec.  Co. 
Palate  Co.,  H.  T. 
Peru  Else.  Mfg.  Co. 
Wacner  Eleo.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Wefltlnffhouaa  EL  ft  Ufg.Oo. 


Bynamos. 

Akron  Elec.  Mfg.Co. 

Central  Electric  Co. 

Chicago  Rheostat  Co. 

Commercial  El,  Supply  Co. 

Diehl  Mfg.  Co. 

Ft.  WayneElec.  Corporation. 

General  Electric  Co. 

InsuU,  Martin  J. 

Ohio  Electric  Works. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  Si  Mfg.  Oo. 
Rconomizers,  Fuel. 

Broomell,  Schmidt  ft  Co. 

Fuel  Economizer  Co. 
£lec.  Heafg  Appliances. 

American  Eleo.  Heater  Co. 
Bleetrie  Railiv^ays. 

General  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Electrical  and  Ifeohanl- 

cal  Engineers. 

Bain.  Foree. 

Lemon.  L.  E. 

Sargent  &  Lundy. 
Electrical  Instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Appllanoe  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Eleo.  Co. 

Ohio  Electric  Works. 

PalsteCo.,  H.  T. 

Queen  ft  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weston  Electrical  Inst.  Co. 

Blectrlcal  Specialties. 

Central  Electrlo  Co. 

Chicago  Fuse  Wlre&Mf.Co. 

Cleveland  Electric  Co. 

Commercial  El.  Supply  Co. 

Davis  &  Sons,  M. 

Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 

Ohio  Electric  Works. 

Pacific  Electric  Co. 

Western  Elect.  Supply  Co. 
electro- Plating  9Iach*y. 

Besly  &Co.,  Chas.  H. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 
Bnglnes,  Gom. 

Otto  Gas  Engine  Wks. 
Engines,  Steam. 

Ames  Iron  Works. 

ArmJngton  &  Sims  Oo. 

Ball  Engine  Co. 

Skinner  Engine  Co. 

Westlnghouse,  Church,  Kerr 
ft  Co. 
Pau  OutHtS. 

Beck,  A.,  Electric  Co. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Diehl  Mfg.  Co. 

Emerson  El-  Mfg.  Co. 

General  Electric  Co. 

Illinois  Electric  Co. 

Ohio  Electric  works. 

St.  Louis  El.  Supply  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

W^estern  Elect.  SupplJ'  Co. 

Westlnehouse  El.  ft  Mfg.  Co. 
Fibre. 

Delaware  Hard  Fibre  Oo. 

Kartavert  Mfg.  Co. 

Vulcanlred  Fibre  Co. 

FUea. 

Bamett09.,O.  ft  H. 

Fixtures.  Rl.  A  Comb'n. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Western  Elect.  Supply  Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Fuses,  Enclosed. 

ChlcagoFuse  Wireft  Mf.  Co. 

Insull,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  W  ire  &  Ml.  Co. 

Oommerolal  El.  Supply  Co. 

^leetrio  Appllsnee'Co. 

Western  Elect.  Supply  Co. 


G&stieta. 

Peerless  Rubber  Mfg.  Oo. 

Robertson  A  Sons,  J.  L. 

Gas  liighting.  Electric. 

Bogart,  A.  L.,  Co. 

Central  Eleotric  Co. 

Partrlck,  Carter  ft  Wllklns. 

Western  Electric  Co. 
Gears. 

Besly  ft  Co.,ChaB.  H. 
General  Elec.  Supplies. 

Beck,  A.,  Electric  Co. 

Central  Eleotric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Ulinois  Electric  Co. 

InsuU,  Martin  J. 

Manhattan  Blec.  Sup.  Co. 

Ohio  Electric  Works. 

Partrlck,  Carter  ft  Wllklns. 

Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Eleotrieal 

Glasswares- 
Central  Eleotric  Co. 

Commercial  El.  Supply  Co. 

Hemingray  Glass  Co. 

Western  Elect.  Supply  Co. 
GoT^ors,  Water  Wheel. 

Lombard  Water  Wheel  Gt.Co. 
Graphite  Specialties. 

Besly  ft  Co.,  Chas.  H. 

Dlion  Crucible  Co.,  Joa. 

Holmes  Fibre-Graphits  Oo. 
Guards,  Inc.  Iiamp. 

Inglls,  Wm.,  Wire  &  Ir.  Wks. 
Insulators   and  Inaulat- 

Ing  Mat«riala. 

BrUey.  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Worka. 

Hemingray  Glass  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.jThe. 

Paiste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

Phllllpa  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  0.  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Inaulated      W^irea      and 

Cablea— Slaffnet  Wires. 

American  Eleotrioal  Works. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Eastern  Electric  Cable  Oo. 

Eleotric  Appliance  Co. 

General  Electric  Co. 

Leschen-Macomber-Tfhyte 
Co. 

Montauk  MuHlph.  Cable  Oo. 

Moore,  Alfred  F. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Washburn  Si  Moen  Mfg.  Co. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Slec.  Const.  Co. 

Leonard,  H.  Ward  Eleo.  Co. 
liamps,  Incandescent. 

Buckeye  Electric  Oa 

Central  Electric  Co. 

Cblcago  Edison  Co. 

Commercial  El-  Supply  Oo. 

Edison  Lamp  Dept. 

Edison.  Thomas  A. ,  Jr. 

Electric  Appliance  Co. 

General  Eleotric  Co., 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Kammer  Co..  John. 

K.  ft  W  Company. 

Lvnn  Inc.  Lamp  Co. 

Manhattan  Eleo.  Sun.  Co. 

Ohio  Electrlo  Works. 


Bawyer- Man  Elec.  Co. 

Shelby  Electric  Co. 

United  Elec.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  at  Mig.  Oo. 
Ijeather. 

American  Pegamoid  Co. 
Iiightnlng  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westlnghouse  El.  ft  Mfg.  Co. 
magnet  W^lre. 

(See  Insulated  Wlrea.) 
Slechanieai  Slachlnery. 

Besly  ft  Co.,  Chas.  H. 

Stllwell-Blerce  Smith- Valle. 

Westlnghouse,  Church,  Kerr 
ft  Co. 
Mica. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  ft  Co.,  Eugene. 
aiiniug  Apparatus,  Elec. 

General  Electric  Co. 

Westlnehouse  El.  ft  Mfg.  Oo. 
JUotors. 

Akron  Elec.  Mfg.  Oo. 

Beck,  A.,  Electric  Co. 

Chicago  Rheootat  Co. 

Commercial  El.  Supplv  Co. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  J, 

Ohio  Electric  Works. 

Sargent  ft  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Eleo.  Mfg.  Co. 

W^estern  Electric  Co. 

Western  Elect.  S'ipply  Co. 

Westlnghouse  El.  ft  Mfg.  Co. 
Packing. 

Besly  ft  Co.  Chas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfg.  Co. 

Robeitson  ft  Sons.  J.  L. 
Paints. 

American  Pegamoid  Co. 

Central  Electrlo  Co. 

Cllng-Surface  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.  Co.  Ltd. 
Platinum. 

Baker  ft  Oo. 
Poles. 

Berthold  ft  Jennings. 

Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Torrey  Cedar  Co. 

Worcester  ft  Co..  0.  H. 
Porcelain. 

Central  Eleotric  Co. 

Commercial  El.  Supply  Co. 

Empire  Clilna  Works. 

Peru  Elec.  Mfg.  Oo. 
Refiners. 

Swartfl  Metal  Refining  Co. 
Reflectors. 

Amer.  Reflector  ft  Ltg.  Co. 
Be  -  W  indiug— Repairs. 

Beck,  A.,  Electric  Co. 

Cass  &  Aaron  Co. 

Chicago  Armature  Co. 

Chloago  Edison  Oo. 

Cleveland  El.  Trading  Co. 

Hodge,  Walsh  ft  Lorlng. 

Stewart  Electrical  Co. 
Rheostats. 

Chicago  Rheostat  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Eleotric  Co. 

Insull,  Martin  J. 

Leonard,  Ward,  Electrlo  Co. 

Ohio  EUec. Specialty  Mfg.  Co. 

Westlnghouse  El.  ft  Mfg.  Co. 
Roofing. 

Cincinnati  Corrugating  Co. 
Second-Hand  Dlachin^y. 

Cass  A  Aaron  Co. 

Cleveland  El.  Trading  Co. 

Hodge.  Walih  &  Lorlng. 

Stewart  Electrical  Co. 

Wlckes  Bros. 
Shades. 

Amer.  Reflector  &  Ltg.  Co. 
SDeahing  Tubes. 

Central  JElectrlc  Co. 


Edwards  ft  Co. 

El£ctrlc  Appliance  Oo. 

Illinois  Electric  Co. 

PartricK,  Carter  ft  Wllklns. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Speed  Indicators. 

Besly  ft  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Robertson  A  Sons,  J.  L. 

Weston  Electrical  Inst.  Co. 
Springs. 

iiarnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Oo. 

Electric  Storage  Battery  Oo. 

Lockle  ft  Viall. 
Tapes,  Insulating. 

American  Electrical  Works. 

Brixey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Leschen-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Eleotrioal  Co. 

Washburn  ft  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

9Iaterial  and  Siriteh- 

boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Farr  Tel.  ft  Cons.  Sup.  Co. 

Fisk,  H.  M..  Mfg.  Co. 

Gordon,  A.  Y. 

Insull,  Martin  J. 

Kokomo  Tel,  ft  El.  Mfg.  Co. 

Kusel,D.A.Tel.ftEl.Mfg.Co. 

Manhaltan"Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  ft  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  Tl.M.Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Oo. 

WilhelmTel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  ft  Son,  Mathlas. 
Trausfbrmers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Eleo.  Corporation 

General  Electric  Co. 

Wagner  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  ft  Mfg.  Oo 

TroUey  Cord. 

Samson  Cordage  Wka. 
Trucks,  Electrle  Car. 

General  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Oo. 

Turbine  A:  YTater  Wheels. 

Dayton  Globe  Iron  Works  Co 
Leffel  &  Co.,  Jas. 
Peiton  Water  Wheel  Co. 
Stllwell-BIeree  Smlth-Vaile 
Tnlcanized  Fibre. 
Vulcanized  Fibre  Co. 

Wire,  Bare. 

Besly  &  Co^Ohas.  H. 
Brliey,  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Eleotrio  Anpllance  Co. 
Illinois  Electric  Co. 
Leschen-Macomber-Whyte 

Co. 
Okonlte  Co.,  Tht. 
Phillips  Inaulated  Wire  Co. 
Roebling's  Sons  Co..  J.  A. 
Standard  Underground  C.  Co 
Washburn  ft  Moen  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
XRay  Outfits. 
Central  Electric  Co. 
Commercial  Bl.  Supply  Co 
Edison  Lamp  Dept. 
Qaeen  ft  Go. 
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The     "ELECTRA"    Highest 
4§      Grade  Nuernberg   Carbons  are 
recognized  as    standard   all   the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trade 
mark  "ELECTRA." 


•-;^tCT/?^  FOR  ENCLOSED  LONG-BURNING   ARC  LAMPS.        iSX-^Tfi}, 


^^^mmEMm^ 


UNEQUALLED  IN  QUALIT> 
AND    EFFICIENCY 


OLUTEk^  STEADY 
■.■RILLIANT    LIGHT. 


HUGO  REISINGER II BROADWAY  NEW  YORK. 


Good  carbons  mean  less  cost     %% 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 

V*VVVVVVVVVV*«*VVVVVVVVVVVV 


Columbia  Carbons 


As  COLUHBIA  is  the  gem  of  the  ocean,  so  is  the  ''COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


JviA.ivuPA.CTui«E>r»   :B^r 


TTWi^^^anri  o  i^TATK^  x:  a  k  Brijrr^'^  o . 


€00    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


THE  W.  E.  ELECTRIC  HEATER. 


The  ELECTRIC  HEATER  is  extremely  valuable  in  heat- 
ing small  offices,  bath-rooms,  cold  corners,  street  railway 
waiting-rooms,  and  the  Summer  villa.  The  heater  is  perfectly 
clean,  does  not  vitiate  the  air,  and  is  portable.  It  is  finished 
in  black  enamel  and  Japan. 


SEND  FOR  SPECIAL  BULLETIN  9  E  H. 


WESTERN  ELECTRIC  COMPANY, 

CHICAGO.  NEW    YORK. 


LONDON, 
79  Coleman  Street. 


ANTWERP. 

33  Rue  Boudewyns. 


PARIS. 

45  Avenue  de  Breteuil. 


Twenty  inches  long,  Easily  trimmed. 


Enclosing  Globe  P,  or  Egg  Globe. 

Manufacturers  and  Dealers 
ELECTRICAL   SUPPLIES  AND  APPARATUS. 

Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  riotors. 
Arc  and  Incandescent  Lamps, 
Switches.  Sockets,  Cut  Outs, 
Pan  Motors,  Telegraph,  Testing  and 
Measuring  Instruments,  Wire,  Bells, 
Batteries  and  all  Sundries  Required  In 
an  Electrical  Installation. 

WESTERN   ELECTRIC  COMPANY, 

CHICAQO.  NEW  YORK. 


LONDON. 
79  Coleman  5t. 


ANTWERP. 
i3  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  Breteuil. 
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THE  GENERAL  PRINCIPLES 


OF 


Telephony 


Are  Now  Well  Established. 


TELEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB, 

Deals  with  them.  No  matter  what  kind  of 
Telephones  and  Switching  Apparatus  you  use, 
or  expect  to  use, 

YOU   WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00   POSTPAID. 


ih 


i 
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i 


ELECTRICIAN  PUBLISHING  CO.,       t^ 

510  Marquette  Building,  CHICAGO. 


tmmmm. 


December  17,  1898 


WESTERN  ELECTRICIAN 


FRANK   N.  PHILLIPS,  Preaiocnt. 
C.    H.  WAGEN5EIL,  TREASURER. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


C.  ROWLAND  PHILLtPS,  Vicc-I 
C.  H.  REMINGTON,  JR.,  See. 


AMERICAN  ELECTRICAL  WORKS, 

I      I     r  PROVIDENCE,  H.  I. 

'  ^'^   BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Kew  York  Store.  P.  0.  Ackerman.  10  Cortlaudt  St. 
Chicago  Store,  F.  E.  Donoiioe.  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Workfl. 

MAIN  OFFICES  AND  FACTORIES.    PHILLIPSDALE.    R.   I. 

THE    CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
and  MOTOR  USE. 


All  sizes  of 
Stranded  and  Flex- 
ible Wire  and 
Cables  with 
CIdrk's  insulation 


Inspector  Boston  Fire  Underwriters'  Union  says: 
"A  ttioroughly  reliable  and  desirable  wire  in  every  respect." 

The  Clark  wire  has  been  before  Ihe  public  and  in  use  for  the  past  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities. 

EASTERN  ELECTRIC  CABLE  COMPANY. 

HENRY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


A  Man  of  Sense 

lit'.sltatf'S  b'-'fore  dolui;  tiiislm-cs  with  irre 
spousibleperKOfls  whose ouiyal III  st-f-nmt  i  bn 
tn  make  a  sale,  get  their  money  aod  thfu  let 


wrnnt:- 


IMPROVED  ROBERTSON  INDI- 
CATOR, A  superb  Instrument 
at  modern  price 


EUREKA  PACKING. 

The  PEER  of  all  others 

Send  for  catalog. 


•lAMES  L  ROBERTSON,  198  Fulton  St.,  New  York. 


NINE  ELIMINATOR. 
S'parales   WATER,   ex- 
tracts OIL. 
A  perfect  device. 

BOSTON  BRANCH: 
12  Pearl  St. 


Preserve  Your  Copies 


■DP  THf: 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

finite  510  Iffor^nette  Baildtn^.        >.»«,« 


<:nEiicA«o. 


ESTABLISHED     1857. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

THE  WALLACE  BARNES  CO.,        -        -         Bristol,  Conn. 


SPRINGS. 


\  T/\iifinr  "■ 

^       BY  MIIL. 


Can  I  Become  an  Electrical  Engineer? 


"CAN  1  BECOIVIB  AN  ELECTRICAL  ENQINEER?"    Address 


This  question  Is  answered  in  our  FREE  Illustrated  book,  entitled: 

The  Electrical  Engineer  Institute  of  Correspondence  Instruction,  Dept.  K, 

^^^^^P"  I!iO-lS3  lilBEBTT^  8TR££T.  NEW  YOBK,  U.  S.  A. 

(Conducted  under  the  auspices  of  "The  Electrical  Engineer. ")  Instruction  Payable  in  Instalments  of  $2.00  PER  MONTH 


,  ELECTRICai. 
,      tIMCINEeil. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


Frederick  Sargent. 


A.  D.  Lundy. 


SARGENT  &LUNDY, 

ENGINEERS, 

13  and   16  Monadnock  Block,  CHICAGO,  ILL. 


RUBBER  INSULATED  WIRES 


-FOK- 


HOUSE  AND  CAR  WIRING. 

JOHN  A.  ROEBLINC'S  SONS  CO. 

Works  at  TRENTON,  NEW  JERSEY. 


117-121  Liberty  Street,  New  York.  171-173  Lake  Street,  Chicago. 

32  S.  Water  Street,  Cleveland.  25  and  27  Fremont  St.,  San  Francisco. 


everything  in  wire. 

BARE  AND  INSULATED. 

ALSO  MANUFACTURERS  OF  THE  "CHICAGO"    RAIL   BOND. 


WASHBURN  $c  MOEN  MFC.  CO., 


MMtCH  OFFICBt  AND  WAREHOUSES:    Nea  York.  Chll»«o,   San  Franetaoo    HMtlon,    Ptiiladeiglita, 

Pllliburg.  Boilon. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  100-paffe 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  510  Marquette  BIdg.,  Chicago. 

WEATHERPROOF  WIRE. 


COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  New  York. 
Electric  Appliance  Co.,  Chicago. 
Pettingell  Andrews  Co.,  Boston. 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Loais  Electrical  Sapply  Co,,  St.  Louis. 
The  Bradford  Belting  Co.,  Cincinnati. 


Phillips  InsulatedWireGOi 

Office  and  Factory:    PAWTUCKET.  R,  I 


WESTERN  ELECTRICIAN 


December  17,   iS 


WANTED. 

Position  bv  an  all-around  practical  eoeineer 
and  electric'iaD.  Capable  to  install  macliinery. 
Can  furnish  good  reference.  Eleven  years'  expe- 
rience Willi  boilers,  eneioesand  dynamos.  Age 
26.  Willing  to  accept  a  moderate  salary,  and 
guarantee  satisfactioD.  Address  "FNGINEER 
ANDELE«TIiIC]AN,"careof  Westekx  Elec- 

TBICIA>'. 


WANTED. 

To  buy  or  lease  an  electric  liglit,  power  or  rail- 
way plant  in  some  good  town— or  to  learn  of  some 
good  town  where  there  is  an  opening  for  such  a 
plant.    Address   "COAL,"  care  of  Western 

Electri';ia:s. 


WANTED  AND  FOR  SALE. 

Electrical  equipment.  Corliss  and  automatic 
eDEtlnes,  pumps,  heaters,  etc, 

WICKES  BROS.,  Saginaw,  ailch. 


\A^A.IMTED. 

ARMATURES  TO   REWIND. 

Winders  direct  from  T.-H.  and  Westinghouse 
shops.  Work  guaranteed.  Ten  years'  experience, 
light  olants  Installed  complete.  Send  for  prices. 

HODGE,  WALSH  &  LORINC, 

701  Delaware  St.,  Kansas  City,  Mo. 


WANTED. 

AN  8-FOGT  BORING  MILL 

QUICK. 

Delaware  Hard  Fibre  Co., 

«  ILMlXtJTOX.   DEI,. 

FOR  SALE. 

An  electric-light  plant  for  sale  in  a  Kentucky 
town,  with  a  paying  patronage.    For  informa- 
tion, apply    to    (iENEKAL    ELECTKIC  COM- 
FANY,  Cincinnati,  or  GRADDY  &  NAIVE, 
Versailles,  Ky. 


FOR  SALE. 

Electric-light  plant,  all  or  one-half  Interest 
to  an  electrician  or  good  engineer  who  can 
run  the  plant.  Is  paying  20  per  cent,  oncost. 
For  particulars,  etc.  Address  CHANUTE 
ELECTRIC  IJGHT  &  POWER  CO.,  Chanute, 
Eans. 


100  Edison-Sperry  g-6-io  Amperes  Single 
Carbon  Arc  Lamps,  S5.00  each,  as  many 
as  you  want.     Guaranteed  as  good  as  new. 

The  Home  Electric  Light  &  Power  Co., 
ELKHART,  IND.  


ArmaturesRewound. 

A.  Beck  Electric  Co., 

.303  Jlarket  fSt., 

ST.  I.OUIS,  MO. 


LEA  ENCLOSED 
ARC  LAMPS. 


( 


mm  ^"^ 
'«' qio 


They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg,  Co, 


Elwood,  Indiana. 


STRAIGHTLINE ! 

ft)      Best  Features, 
Best  Materials, 
Best  Results. 


PROCTOR-RAYMOND  MFG.  CO., 

Buffalo,  N.  Y. 


►  IaATINUM 

For  all  Purposes. 

Scrap  and  Katire  Platinum  Purchased. 

BAKElt«fi:CO.,40S-414yew  Jfersey 
Sailroa«i.ive..  ?i~en-arl£,  X.  J. 


WHEN  YOU 
WANT 

A  Ciioort  Bell  at  a  liOn' 
Price.  Buy  the 

189  IRON  BOX  BELL. 


HUEBEL  &  MANGER,  l%lESt?^%'\: 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


Wjlljamfloclie, 

Inventor  and 
Sole  Manufacturer 

NEW  STANDARD 
DRY  BATTERY. 

AND  OTHER 

ELECTRICAL 
SPECIALTIES. 

2S9   Oreenwlcb  St., 
NEW  YORK. 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING. 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

JIanufactured  bv 

THE  STILIELL-BIERCE  &  SMITH-YAILE  CO., 

DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Risdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 

Automatic  Motor  Starters,  Overload  Motor  Starters, 
Automatic  Pump  Starters, 
Belted  Elevator  Starters, 

Automatic  Speed  Regulators. 

THE  CHICAGO    RHEOSTAT   CO..    1649-50   Marquptie  Bui  dino.   Chicago, 

Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A    McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


53  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  .flephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  slephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipr  of  price,  by  the 

Electrician  Publishing  Co.,  ^'OMa^quette^Buuding, 


Stewapt  Electpical  Co. 
Cincinnati, 0. 


Write  us  for  pricos  oa  anything  in  the  foMowins  list  (.r  any 

other  machinery  wanted.    This  list  comprises  a 

fdw  of  our  large  stocli. 


Seneraters.  500  volt. 
One  T.-H.  class  16,  40  k.  w. 
Two  Edison  No.  20,  60  k.  w. 
Four  Edison  No.  32,  lOO  k.  w. 
Two  T.-H.  m-p.,  75  k.  w. 

l>yiiainos. 

Two  200  light,  16  C.  p.,  110  volt. 
One  100  light,  16  c.  p.,  no  volt. 
Two  2,000  C.  p.  T.-H.  L.  D.  2 

35  light. 
One  2,000  c.  p.  Standard,  40  It. 
One  3.000  c.  p.  Brush,  i  It. 
One  10  ampere  Wood.  3  It. 


Slotors.  500  volt. 
One  La  h  p.  Keystone. 
One  1  h.  p.  T.-H. 
Two7',i  ii.  p.  T.-H. 
One  10  h.  p.  Eddy. 
One  25  h.  p.  Bmsb. 
One  50  h.  p.  T.-H. 

Slotors.  220  volt. 
One  ^i  h.  p.  A'arwick. 
OneTH  h.  p.  Mather. 
One  10  h.  p.  Daft. 
One  15  h.  p.  Kddy. 
One  16  h.  p.  Edison. 


The  above  are  second-hand,  in  good  condition. 

I  FOR  SAIiEqnCK,  34  streetcars,  both  open  and  closed 

'     equipped  each  with  pair  Xo.  6  Edison  motors  at  S200  per  car. 


REPAIRERS OFLLLL  K  Ul  AACII  IIlKI 


BARGAINS  IN  DYNAMOS,  ENGINES. 

Write  for  Price  List  No.  22. 

Direct  Current  Dynamos,  Alternating  Current  Dynamos,  Arc  Dynamos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes.  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
historj-,  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

139  Adams  St., 

CHICAGO. 


CHICAGO  EDISON  COMPANY, 


Cleveland  Electric TradingCo 

^^         w^E  606  Cuyahoga  BL'D.  CLEVELAND_O.V 


&E-L 


SECOND  HAND 
ELECTRICAL 
MACHINERT. 


OUR  BARGAIN  COUNTER  contains  the  following: 

A  240  K.  W.  T.-H.  Alternatur.  complete  with  exciter  and  instruments:  floe  condition. 

A  T.-H.  ATO  Alternator,  with  instruments,  thoroughly  overhauled  and  warranted. 

A  T.-H.  Ai»5  Alternator,  complete  with  instruments,  exciter,  etc..  in  unusually 

fine  condition W60  00 

A  I.2iXi-light  T.-H.  Alternator,  in  fine  condition,  with  instruments olO  00 

A  T.-H..  M.  D.  1  Arc  Dynamo,  50-light,  2,000  c.  p.,  ring  armature,  thoroughly  over- 
hauled and  warranted 430  00 

An  Estra  Ring  Armature  for  T.-H.,  M.  D.  2.  rewound  throughout 235  00 

A  Xo.  t>  Brush  Arc  Dynamo,  30-light,  1.200  c.  p..  ring  oiler,  thoroughly  overhauled 

and  warranted 190  00 

A  No.  T  Brush  Arc  Dynamo,  30-light,  2.000  c.  p.,  ring  oiler,  thoroughly  overhauled 

and  warranted 230  00 

A  T.-H.  L.  D-  2  Arc  Dynamo,  ring  armature.  35-light.  2.000  c.  p..  thoroughly  over- 
hauled and  warranted 2y0  tXl 

And  manv  more  too  numerous  to  mention.      If  yeu  don't  see  what  you  want,  ask  for  it. 

REMEMBER  THE  NAME: 

And  Don't  Do  a  Thing  Until  Vou  Get 
Our  New  List. 

DYIMA^IVIOS     A.IMD     IN/IOTOI 

Large  Lot  at  Transformers  and  Arc  Lamps. 

CASS  &  AARON  CO.,    141  S.  CLINTON  ST.,  CHICAGO. 
re:\a/indiimg  ! 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
'L.  all  times  in  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

ao  ar.  Desplalnea  Street,  CHICAGO,   II.I.. 
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Victor  Turbine  Water  Wiieel. 


Cylinder  or  Register  Gate     Close   Regulation  and  High  Efficieney 
at  Full  and  Partial  Cate* 

The  attention  o(  ELECTRIC  COMPANIES    Is  called  to  this  CELBBRATED  WATEB 

WHEEL  as  particularly  adapted  to  their  use,  on  account  of  its  remarkably  ateady  motloD, 
lil;r[i  speed  and  groat  efficiency  and  larce  capacity  for  its  diameter^  bL-icg  double 
the  power  of  most  wheels  ot  tlie  same  diameter.  It  is  used  by  a  number  of  the  leadmg  electric  com- 
panics  with  great  satisfaction.  In  the  economical  use  ol  water  it  is  without  an  equal,  prodrclag  tb» 
highest  per  cent  oi  useful  effect  guaranteed. 

SEND   FOR   CATALOGUE   AND    PARTICULARS. 

The  accompanying  engraving  represents  a  single  10-inch  Victor  Turbine  on  horizontal  shaft  t* 
develop  36  H,  P.  under  3S  feet  head.  Arranged  with  12-inch  Worrell  Friction  Coupling  at  one  end  tm 
disconnect  pulley. 

We  are  now  prepared  to  furnish  Victor  Turbines,  either  single  or  In  pairs,  on  horltontal  ehaftt. 
and  where  the  situation  admits  of  their  use  we  recommend  them. 

THE  S^lLWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  OHIO. 


CEDAR  POLES 

We  have  13,000,  20  to  50  foot  poles  In  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 

Cbaltaaooga,  Teno. 

Manufacturers  and 
Dealers  in 

Yellow  Pine  Cross 
Arms,  Locust  Pins 
Oak  Pins,  Electrical  Mouldings,  Oak  Brackets. 

LnreestockHonliand.  Delivered  prices  quoted. 

y.  O.  H.  cars,  yourcitj,  inany  q-jantitj".   ^^"Write  us. 

PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  system  ruDnIng  between  Chicago, 
Milwaukee,  St.  Paul,  MiDneapolls,  Ashland  and 
Duiuth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  any  of  these  north- 
western points,  Inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chicago 
dally  via  the  Wisconsin  Cfintral.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A..  Milwaukee,  Wis. 


The  Standard  Open  Circuit  Batteries 
of  the  Worid. 

SEND  FOR  CIRCULAR  AND  PEI0E3. 

THE  LECLANCH^  BAHERY  CO., 

1T1  to  117  East  131st  St,.  N.  Y. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE    MICH.. 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  &  JENNINGS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 
51 0  Marquette  Bidg.,  Chicago. 


MAST  ARM 

^■^"^"^  A  U  TO  M  AT  I  C^.^.-r" 

Cut-Out>:>Trono^ 
^ wTooD  Poles 


6^cn% 


MANUFACTURER  ClNCmNATI.O. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  Si-oo.    .    .    . 

Electrician  Pubiisiiing  Goitipany, 

Suite  5IO  Harqnptte   BIde_   ChlcaKO, 


EDUCATION 

Thousands  have  been  helped  to  bet- 


BY  MAIL 


ter  pay  and  positions  through  our 

system   of 

instruction 


Buildings  erected 
expressfy 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering;  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture; Metal  Pattern  Drafting;  Prospect- 
ing; Bookkeeping;  Shorthand;  Enghsh 
Branches. 

^9   a   MftnthP^^^  ^°'"  ^  College 

96  a  niUIIIII  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.  State  subject  you  wish  to  stud|. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   sCRANTON,  PA. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $L00. 

This  hanabook  Is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloth  bound:   fullv  illustrated.    Price  Sl-50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston. 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth,  422  pp., 
142  illustrations.    Price  ?1.00. 

This  book  describes  the  construction  of  the  various 
f  jrma  of  transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288  Illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  is  fully  intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Sisth    edition.    16mo,    BO   pp.     Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities, 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
Bv  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.5I>. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece,  P.  R.  S..  and  A.  J.  Stubbs.  508 
pag^es.    333  illustrations.    Price  $4.5t>- 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  is  written 
is  to  furnish  Information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES.    THEIR    CONSTRUCTION    AND    FIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- ■ 
tenance  of  Telephone  and  Auxiliary  Apparatus.  By  F.  O. 
Alison.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  Illastratlona.  Price 
$4.50.     ^ 

TELEPHONING  OP  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
SO  pages.    23  Illustrations.    Price  $1.(J0. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention.  Construction.  Application,  Modification  and 
History.  By  Prescott,  New  edition,  revised  and  enlarged. 
795  pages.      616  Illustrations.    Price  $4.00. 

PHILIPP  REIS,  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  182  pages.  3 
plates   and   48  engravings.    Price  S3. 00. 

ELECTRICAL  TRANSMISSION  OP  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OP  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330  pages.    88  Tllnstratlons.    Price  $L00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO.,  510  MARQUETTE   BLDC.    CHICAGO. 
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A   New   Pocket   Battery   Gauge,   to  retail  $3.50,  win  be   ready  Nov.    ist. 

Something  New  in  Burglar-Alarm  Traps  now  ready,    a  lot  of  specialties 

we  are  now  making  can  be  purchased  at  the  right  price. 

THE    MESCO    DRY    BATTERY    (better  than  ever). 

Prices  to  suit  buyers  who  are  using  cheaper  grades. 

We  are  Manufacturers  of  Miniature   Incandescent   Lamps. 


IJ?e~"mesco: 

P^Y  BATTEL 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32  CORTLANDT  STREET,  NEW  YORK. 


Central  Energy  Telephone  System 


A  Marvelous  Success. 

All  parts  subject  to  wear  at  central  office. 
Nothing  at  subscriber's  station  to  get  out  of  repair. 

Our  REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of  Public  Exchange 
Toll  Line,  Police,  Fire  Alarm,  Street  Railway,  Central  Station  and 
Intercomuiunicating  Private  Plant  Telephone  Apparatus  fully  pro- 
tected by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

73-82  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,  V.  S.  A. 


THE       ALLEN-HUSSY       CO.,    ari  and  2l^3^Randolph  St., 

MANUFACTURERS  OF   INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


Western  Telephone  Construction  Co., 

350-334  S.  CUnton  St.,  CMcago,  III., 
Largest  Manufacturers   of 


Telephones^Switchboards  Exclusively 


In  the  United  States. 


THETELEPHONE  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  Sl.OO. 

The  only   complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLISHED  Br 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bulldlne.  Chlcaco. 


KLEIN'S  CLIMBERS 

Connectors's,  Linemen's' 
and  Construction  Tools 

Catalosrue  Free...  ^T^Send  for  one 
MATHtAS  KLEIN  &  SON. 

87-89  W.  Van  Bupen  St..  .  Chisago.  Ills. 


T"THIS  e  HAS  BEEN  MAKING 

.tTELEPHONES 

.4'UL-ig'  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  fiKD  FULtY  CUAR/tlTEEO. 
,  ■   CIRCULARS    FURNISHED. 

YlADyCTElECTRlCOi 

BALTIMORE.MD.U.  S.A.' 


KOKOMO  TELEPHONES 


We  are  the 
Patentees. 


Free  from 
Litigation. 


Conversation  Transmitted  Clear  and  Distinct. 

Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  In  talking. 

Write  for  new  catalogue  jusL  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo   Telephone  &  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures   a  double  compression   of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
'  any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpencil  jabbing. 

Recognized  by  experts  as  containing  features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  IVSFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  tbe  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
I  themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relation  to  resources,  adaptabilitj'  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactur- 
ing plants  and  industries  where  the  command  of 
rawmaterial.markets  and  surroundings  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railway,  exclusive  of 
second  track,  connecting  track  or  sidings.  Theeight 
States  traversed  by  the  Company.  Illinois.  Wiscon- 
sin, Xortliern  ilictiigan.Iowa.  Missouri.  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion ro  the  advantages  of  raw  material  and  prox- 
imirs'  to  markets,  that  which  is  the  prime  factor  in 
the  "industrial  success  of  the  territorj'— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  in  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  Induced  to  locate— largely  through  the  instru- 
mentahtv  of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicaso,  Milwaukee  &  St.  Paul  Railway  makes  it 

Eossit)le  to  command  all  the  markets  of  the  United 
tates.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.   Address. 

LUIS  JACKSON, 

Industrial  Commissioner.  C.  M.  &  St.  P.  R'y, 

450  Old  Colony  Buildins  CniCAOo,  iLi« 


ELECTRICAL  BOOKS. 

A.II    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY. 
Suite  510  Slarqnette,  CHICACO. 


WILLIAMS    MAGNETOS    CHALLENGE   THE   WORLD! 

Our  competitors  have  attempted  to  dispute  our  claim  to  being  the  manufacturers  of  the  most  efficient 
Magneto  Bells.  Sivitcli-board  Generators  and  Receivers  on  earth,  but  thus  far  they  have  done  little  more  than 
howl  infringement  and  reiterate   their   claim   of  having  '-the  finest  and  best." 

Our  Claims  are  being  substantiated  by  the  rapidity  with  which  our  modern  apparatus  is  displacing  all 
other  makes.      We   are  very  glad  to  send    samples  to  responsible  parties. 

You  should  try  our  Xew  Double-Pole  Receiver. 

THE  WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  Street,  CLEVELAND,  O. 
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XT 


Backboards. 

Brackets, 

Wire, 
Transmitters, 

Batteries. 


Higli-Grade  Magneto 
Beli  No.  3. 


Trans.  Arms, 

Cross 
Arms, 

Glass 
Insulators. 


High-Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 

SEND    FOR    CATALOGUE. 

FAER  TELEPHONE  ^  CONSTRDCTION  SDPPLI  CO., 

357  Dearborn  St.,  CHICAGO. 


Sbowmg  arm  in  Tarious 
positions. 


THE  NEW  GORDON 

Long  Distance 

Adjustable  •  Transmitter  •  Arm 

Can  be  raised,  lowered  or  swung  laterally, 

instantly,  to  suit  the  user.    Transmitter 

is  held  in  a  horizontal  position  always. 

A»   »■  GORDON^  Patentee  and  Manufacturer, 

MA5S1LL0N,  O. 

liOAVEST  PRICE  ON  SIAKKET! 


-FOR  THE- 


INDEPENDENT  JELEPHONE  FIELD. 

The  highest  commendation  that  we  could  ask  is  the  fact  that  other 
manufacturers  are  endeavoring  to  copy  our  apparatus. 

This  is  a  public  acknowledgment  of  its  superiority  and  merit. 

STl^ITCHBOAKDS,  DISTKIBITTISTG  BOARDS, 

CABI.£  TERMINAIiS,  PROTECTORS 

AK»  LiIlfE  FUSES. 


STERLING  ELECTRIC  CO., 

71-73  W.  ADAMS  STREET,  CHICAGO. 


H.  M.  Fisk  Mfg.  Co., 

\A/l-iea-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies, 

Exchanges    constructed   under  very  favorable  lerms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


Ten  Reasons 

WHY  vol   SHOLLD  Bl  V  ^OLK 

Switchboards,  Telephones  and  Supplies 


ERun  vs. 


I— Our  prices  are  riglit. 

2— Our  workmansliip  and  quality  is  tlie 
best. 

3— Our  Switciiboards  are  tiie  latest, 

4— Our  Receivers  iiave  no  equal. 

5— Our  Transmitters  are  perfect  non- 
packing, 

6— We  can  fill  your  orders  promptly. 

7— We  have  no  old  patterns  or  devices. 

8— We  want  your  business. 

9— Notice  the  quality  of  our  Magnetos. 

10— All  our  goods  are  guaranteed. 


SBXD  FOR  f.\T.\l,OGrE 
A.'Sn  PRIt'KS. 


BTo.  157-1.59  South  Canal  St..  Chicago,  III. 

Makers  of  .  ,=.    . 

Switchboards. 
Telephones. 

Receivers, 

Transmitters. 

Longr  Distance  Arms. 
Induction  Coils. 

Repeating  Coils, 

Lightning'  Arresters, 

Cross  Connecting  Boards, 
Magneto  Bells, 
Batteries. 

Switches  and  Parts. 


■VI  .ARK 


STANDS  FOR  THE 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of  the 
BEST    THIXGS    manufactured   or  controlled 
by   us — and    the  fact  of   our    name    connected 
therevt'ith  is   a   guarantee  of  their  excellence — 

are  the 
IM^w  S-tandard   ^ry  Ba-fc-fcories. 

/Vrres-fcer    and    Cu-t-^u-fc    Sxivi-fcoK. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 

MADISON.    WIS. 


NO.  30  AMERICAN  TRANSMITTER, 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  flanu- 
facturers  of  Tele^ 
phones  and  Switch- 
boards in  the  United 
States. 

Five  liundred  exchanges 
aggregatiDg  over  100,000 
teleplioues  in  use.  Four 
years'  service. 

TS'rite  for  catalogue  sliowing  new  tj'pes  and  prices 

lA/C  PIIADAMTCC  Workmanship,  material  and  efficiency 
nC   bUAnAniCt  of  our  apparatus  to  be  of  the  blgb&st 

grade,  and  agree  to  defend,  at  our  own  expense,  any  actloc  at 
law  which  may  bebrought  against  OUR  patrons  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171-173  S.  CANAL  ST.,  CHICAGO. 
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THE 

NEW 

AMERICAN 

TURBIP^E 

SEND  FOR 

CATALOGUE 


itH^  Dayton  Globe  Iron  Works  Co.  Daytom.  0. 
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Shafting. 

Gearing, 
Pulleys, 

PlLLOWBlOCKSi 

Governors, 
Etc. 
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ePELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  Involving  both  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majoritj'  of  stations  of  this  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Highest  eflBcIency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City,  U.  S.  A.  or  121  Main  St..  San  Francisco,  Cal.,  U.  S.  A. 


GRAPHITE  FOR  RESISTANCE... 

Made  in  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees. .         . 

JOS,  BIXOX  CRUCIBIiE  CO.,        -       -        Jersey  City,  H.  J. 


Fire  Proof 

( METALLIC  WErtTHERBOARD) 

SIDING 

Especially  recommended  for  Fire  Proofing  Facto- 
ries, Warehouses,  Wharves,  Stations,  Elevators, 
Houses  and  Barns.     Write  for  special  circular. 

THE  CINCINNATI   CORRUGATING  CO. 

Box    533,      PIQVA,  OHIO. 


REG.TRADE  MARKS  Jhe  Rhosphor  BRONZE  Smelting  Co.  [iMiTED, 
2200  Washington  AVE.,PHiLADELPHiA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

lNGOTS,CASTINGS,WIRE,ROOS,  SHEETS,  ETC. 

"jn.■■p/ir^^^mf'  '^■^  DELTA   METAL 

y^^\^     =        CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  ANo  Sole  Makers  IN  THE  U.S, 
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THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

WJienever  you  are  asked  a  qnestion  on  IrViring,  refer  the 
questioner  to  this  book,  and  he  •mill  find  Trhat  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance.  Electromotire  Force  anrt  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  Simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  \Virmg  3  Point,  4  Point,  Head  Light  and  Heat  Regulatmg  Switches. 

27  TABLES  OK  WIBIXCr  AKD  VAI/CABLE  DATA. 

Ohm's  laiv  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in,    Sent,  prepaid,  on  receipt  of  price,  $i.OO. 

ELECTRICIAN  PUBLISHING  CO./'Var  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adaptcl  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  as  to  guarautee : 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  poiver.      The  highest  viean  efficiency  ever  realized  when 
runniiig  from  half  to  full  gate.     We  guarantee  also:  A  i-unner  of  the  greatest  pos^ 
sible  strength.    A  gate  unequaled  in  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  tvater. 

State  your  Head  and  send  for  124  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


ALL 


Live  men  read  the    j 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 
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MOTORMAN'S  GUIDE, 

A  PRACTICAL  TREATISE 

Street  Railway  Motors; 
How  to  Become  a  Practical   Motorman* 

By  J.  W.  CAYETTY. 
I^jfioe,      ^      =      =      -      -      -      Sl.OO 

CONTENTS. 

1.  Introduction.  2.  Car  wiring.  3.  How  to  locate  trouble  in  your  car  while 
on  the  road.  4._How  to  cut  out  a  motor.  5.  Information  on  "K"  controllers. 
6.  How  to  locate  trouble  in  a  reversing  switch  and  how  to  overcome  it.  7.  How 
to  reverse  a  car  in  order  to  obtain  best  effects.  8.  Points  about  motors  that  should 
be  looked  after  closely.  9.  Short  circuits.  What  a  short  circuit  means  and  how 
to  locate  it.  10.  Information  on  incandescent  light  circuits.  11.  Electric  motor 
force,  or  how  armature  rotation  is  obtained.  12.  How  to  increase  the  speed  of  a 
motor  by  changing  two  connections.  13.  General  information  on  Westinghouse 
motors.  14.  Vfestinghouse  fuse  block,  i^  15.  Westinghouse  lightning  arresters. 
16.  Westinghouse  lamp  circuit.  17.  Information  on  open  circuits  and  sparking 
brushes.  18.  Some  questions  you  may  be  called  upon  to  answer.  19.  Points  of 
interest  to  all.     20.  Conclusion.     21.  Diagram  of  car. 

EXTRACT  FROM  INTRODUCTION. 

"Recognizing  the  fact  that  not  one  motorman  in  twenty  thoroughly  under- 
stands his  motors,  I  feel  that  I  am  giving  them  great  value  for  their  money,  and 
at  the  same  time  furnishing  them  with  the  means  of  holding  a  position  on  any 
line  they  may  be  employed  on.  While  serving  aa  foreman  in  different  car 
houses,  the  author  has  been  able  to  gain  a  great  many  pointers  that  will  come  up  on 
the  examination  of  motormen  and  conductors,  and  having  possessed  these,  together 
with  my  knowledge  of  electricity,  I  feel  perfectly  safe  in  stating  that  they  can- 
not ask  you  any  question  that  I  have  not  honestly  and  correctly  answered  in  this 
little  book.  If  you  wish  to  learn  the  value  of  this  book,  go  to  your  electrician,  or 
man  in  charge  of  your  motors,  and  ask  him  for  information,  and  then,  and  not 
until  then,  will  you  learn  the  true  value  of  this  book.  It  has  always  been  under- 
stood by  all  electricians  or  foremen  of  car  houses,  that  no  information  of  any 
importance  be  given  to  any  one  outside  of  their  class,  and  consequently  most  men 
running  cars  to-day  are  ignorant  of  their  motors." 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTe  BUQC,  GHIGAGOf 
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WESTERN  ELECTRiaAN 


We  build  Horizontal  and  Vertical,  Simple  and  Compound,  Medium  and 
High  Speed  Engines.  They  embody  all  modern  requirements,  and  are  un- 
equaled  for  electric  lighting.  The  workmanship  and  materials  are  of  the 
highest  quality  and  the  engines  excel  in  economy,  simplicity,  durability 
and  regulation. 

THE   BALL   ENGINE    CO., 

CHICAGO  OFFICE: 

1526  Monadnock  Block.  ERIE.  PA. 


ARMINGTON  &  SIMS  COMPANY, 


:n< 


I. 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 

510  Marquette  BIdg.,  Chicago. 


DYNAMO  BUILDING, 

With  detail  drawings  and  instrnctions  for  winding, 
triving  correct  sizes  ol"  wire,  dimensions  of  iron,  etc. 
Also  diagram  for  lionse  wiring 

BY    l_.    C    XX.T^A/0  0^. 

Ppofnsely  illnstrated.     Size  of  page,  10x8  inches.    Price,  »3. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-professional 
men.  All  measurements  and  instructions  for  "winding  are  taken  from  machines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  wish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems." — From  Preface. 

Pronounced  to  be  a  practical  Awn  complete  work. 


Sent  i)0>!«tpaid  on  receipt  of  price- 


ELECTRICIAN   PUBLISHING  CO., 

SUITE  510  MARQUETTE   BUILDING.  CHICAGO- 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Porlr^t  Flprfriral  Dirfinnarv         Containing  all  of  the  words  and  deflnl- 
J.  lie  ITUCliei  Ciecincai  IVlCIIOnary.       nons  in  the  science.    A  new  work.    In- 
dispensable to  the  electrician,  student  and  professor.    Over  11,000  words  and  about  15,000 
delinltlons.    ^y  EdmuS.  Houston,  A.il., Ph.D.  (Princeton),    1  volume,  32mo,  cloth,  $a. 50; 
leather,  $3.00, 

1h  tf>rft*f/-fftr  mr^/4o  P-sewj-        Profusely  illustrated,    A  hand-book  for  busy  people.    Bv 
CieCiriCUy  IViaae  -CaSy.  _     Edmn  X  Houston.  A.  M.,  Ph.  D.,  and  Arthur  K  KenntUy, 


,?y 


Sc.  D.    1  volume,  12mo,  cloth,  $1.50. 


Dynamo-Electric  Machinery. 


Bv  Edicin  J.  Houston, 
Ph.D.,  SLTiAA.E.Ken- 


By  Silvanus  P.   Thompson,  B.  Pc,  B.  A..  P.  R.  S, 

Sixth  edition,  revised  and  enlarged.    Profusely 

Illustrated  with  new  enpraving.s.    19  folding  plates.    2  volumes.  8vo.  cloth,  gilt.  $6.00. 

The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 

and  this  is  now  a  new  work.    It  is  indispensable  to  the  electrical  expert,  professor  and  student 

of  electrotechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work  in  two  volumes. 

Polyphase  Electric   Currents  and  Alternate  Current   Motors. 

By  Silra/ius  P.  Thompson,  D.  Sc,  B.  A.,  F,  R.  S.     I  volume,  8vo.  cloth,  gilt.  $3.50. 
The  most  important  work  on  the  subject.    A  companion  book  to  "Dynamo-Electric  Ma- 
chinery."   One  of  the  text-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

Alo-i^t-^i-a    TV^iii-?^  P-acti-  ^y  E<i^in  ■/■  Houston.  Ph.  D..  and  A.  E.  Kennelly.  Re.  D. 

r^igCUltt  XViauc  l_£l&y.  xhis  little  work  is  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo- Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, l6mo,  cloth,  75  cents. 

The  Interpretation  of  Mathematical  Formulae. 

nelly.  Sc.  D.    1  volume,  12mo..  cloth,  $1  2^. 
A  most  valuable  aid  to  students  and  electrical  workers. 

AR  f^  r»f  Ti\e>f\-^in\^-KT         ><'ow  approaching  its  65lh  thousand.    By  William  H.  Meadow - 
U  \».  Ul  J^tiCCincliy.        croft.    1  volume,  I2mo,  cloth,  so  cents.     Fully  illustrated. 
This  excellent  primary  book  has  taken  the  first  place  in  elementary  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  perso'n  desirine  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.    It  is  what  \U 
title  indicates,  the  first  flight  of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.     ^,SS.  So^^i^!'  '  ™'"""'  '^°- 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  Is  the  primary 
book  for  school  use. 

T^hi>  y  T?ii\7»  °'"  Photography  of  the  Invisible  and  Its  Value  In  Surgery.  By  William  J. 
1  lie  .£\.  XV-dy^  Morton,  M.  D,  Written  in  collaboration  with  Edwin  W.  Hammer,  1  volume, 
12mo.  cloth  and  silver,  75  cents;  paper,  50  cents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  prof usely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    Sdjoldf Tsfent'""""'™-^'-  '  ™"'"''  '^°'  °"'"' 

The  first  primary  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  this  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  bM-utlfully  embellished  with  fine  en^:ravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof .  Rontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Receipt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


Cloth. 


272  pages.        S3  Chapters. 


Containing  a  complete  list  of  300  questions  such  as  will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

F>Hice.  $2.00 

By  maii,  postpaid,  to  any  part  of  the  world  . 

This  book  while  especially  adapted  for  engineers'  examinations,  is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  st'^am  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:    "I  think  there  are  few  engi- 


HLECTRICIAN  PUBLISHING  COMPANY,     -     -     -     Suite  510  Marauette  Building:,  Chicago 


neers  that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  Nevt 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  of  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 
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The  name  of 

■wtestinghouse 

is  a  Guarantee. 


The  name  of 

westtnghouse 

is  a  Guarantee. 


Everything 

Electric. 

We  build  everything  necessary  for 
complete  electrical  installations  for 
every  purpose.  The  variety  of 
our  machines  and  the  multitude  of 
electrical  devices  we  manufacture 
make  it  impossible  to  here  enumerate 
them.  We  can  only  assure  our  friends 
that  if  they  are  in  doubt  as  to  whether 
we  manufacture  the  material  they 
require  they  can  assure  themselves  by 
bearing^  in  mind  that  we  build 

Everything 

Electric. 


Direct-Current  System. 


Westingfhouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


Offices  in  all  Principal  Cities  in  the  U.  S. 
Canada.  Ahearn  &  Soper,  Ottawa.     Mexico,   G.  &  O.  Braniff 

&  Co.,  City  of  Mexico. 
Westinghouse  Electric  Co.,  Ltd.,    32  Victoria   Street,   London. 


ENGINES 


We  build  both  Gas  and  Steam  Engines 
for  all  services.  Their  economic  duty 
is  unsurpassed.  Our  patrons  are  in- 
vited to  be  present  at  the  shop  tests  always  made  before  shipment — thus 
they  are  assured  of  actual  fulfillment  of  guarantees  before  delivery. 


Westinghouse  Machine  Co., 

MANUFACTURERS. 


Westinghouse,  Church,  Kerr  &  Co., 

ENGINEERS. 


New  York. 
Detroit. 


Boston. 
Chicago. 


Pittsburg. 
Philadelphia. 


The  name  of   WcStillghoUSe    is  a  Guarantee 


624  pages,  $3.00. 


®^S? 


150  pages,  $1.00. 


SLOANt 


150  pages,  $1.00. 


jELEfeTOjeiAN 


^ss  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

BV  T.  O'CONNOR  SL-OHNS. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 


ELECTRICIAN  PUBLISHING  COMPANY, 


Suite  510  Marquette  Building,  Chicago. 
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Send  for  a  copy  of  our  Latest  Publica= 
tion  on  TRANSFORMERS  and  learn 
why  the  GENERAL  ELECTRIC  TYPE 
H  OIL  TRANSFORHER  is  first  in  every 
competitive  test  where  the  following 
important  elements  of  design  are  con= 
sidered: 

INSULATION.  The  safety  of  your  customers  depends 
upon  the  integrity  of  the  insulation. 
Type  H  Transformers  are  tested  for 
■0,000  volts. 

"■'TEMPERATURE   Excessive  Temperature  Rise  will  cause 
|^|§£_  the  core  losses  to  permanently  increise 

and  the  insuiation  to  fail. 

IRON  CORE  fn  Type  H  Transformers  is  the  lowest 

[^Q§§  consistent  with  proper  regulation  and 

temperature. 

REGULATION  I"  Type  H  is  2  per  cent,  or  below  in  all 
but  the  smaller  sizes. 


'^Maoy  competitive  Transformers  show  a  temperature 
rise  of  loo  degrees  centigrade. 


4» 


I        General  Electric  Company,        | 

4»  Principal  Offices:  SCHENECTADY,  N.  Y.  J 

T  Sales  olfices  In  ill  large  cities  of  the  United  States.  For  Canada  address  Canadian  General  Electric  Comrany.  Toronto.  'T 

ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I,  CONTEMTS.—CHAPTEKI:  Klectricity;  rositive  aud  Negative;  Conductors, 
Non-Con  ductors  and  Insulators;  Electro -Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
peres,—CHAPTER  IIi  Dynamos;  Maenets;  Field  Coils:  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures.  CoustrucUon  of,  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected: Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current:  How  Produced; 
Induction- Series  Woimd  Dynamos;  Shunt  V/ound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
rent and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
CHAPTER  V:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhaustinf^;  Testing; 
Candle  Power;  Operated  in  .Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
Lamps;  Clockwork  Lamps:  Double  I>amps;  Troubles  in  Lainns.— CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators:  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  RegiUation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  8  lirush  Dynamo;  Circuits  of  Compound  Woimd 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator:  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Conmiutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blasti?f-CHAPTER  XV:  Waterhouse-System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scale;  Solenoid  Meters.— CHAPTER  X^^I:  Voltmeters;  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  InscrumenE;  Armature:  Field;  Bell;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  Dynamos  Togetlier;  In  Series;  In  Slumt;  Series,  Shunt  and  Compound  Wound  Ma- 
chines.—CHAPTER  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors:  General  Principles  the 
Same  asm  Dynamos;  Types;  Shunt  and  Series  Alotora  Suitable  for  all  General  Purposes;  Regula- 
tion of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.  F-i  Direction  of  Eotacion  and  Direction  of 
Current;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Draamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  of  Alternar 
tors;  Regulation;  Leading  Systems;  The  Brush  Generators-  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  Tlie  Mordev  Alternator;  Stationary  Armatures;" 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding";  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction:  Regulation.—CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers; Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transformars  Continued;  Induction  Coils;  Con- 
verters; Tran^orming  Up  and  Down;  Design  of  Transforn;.Ts;  The  Static  Charge;  Protectioft 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  1  rotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation:  Winding  of  Transformers; 
Connecting  to  Cirwiit;  Regulation;  Safety  Fuses.— CHAPTER  Wl:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits:  Parallel  System ;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration;  The  Circuit oi  Lines  of  Force;  Experiments  with  Ma'gnet; 
Rapiditj' of  Reversals  and  Hysteresis.— CHAPTER  IX:  Are  Lamps;  In  Series;  The  Westinghouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism:  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple:  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CBLAP- 
TERXI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
l'"orrns  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued:  Hot  Wire  Instru- 
ments; Tlie  Gardew  Voltmeter;  Details  of  the  Instrument:  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters:  Double  Coil  Voltmeter:  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Si'ring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter:  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter:  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  in  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVIII:  Ohm's  Law;  Strength  of  Current;  Formulas  and  Examples;  Power  and  Heat- 
ing Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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Sheets,  Rods,  Tubes   and   Special    Shapes. 


Making  Cut-outs  Our  Specialty- 
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Adjustatllc  Shade  Lamp 
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Write  for  Price  List  now  on  the  press. 
This  will  be  tbe  most  comprefaensive 
Fnse  Wire  Catalogoe  ever  issued. 
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Fnse  Strip, 
Fuse  Links, 
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ESTIMATES  AND  DISCOUNTS  GIVEN  PROMPTLY 
ON  RECEIPT  OF  SPECIFICATIONS. 

CMcap  Fnse  Wire  &  Mfg.  Co., 

J54  Lake  St.,  CHICAGO. 

NEW  YORK  office:  853  BROADWAY. 


VULCANIZED  FIBRE. 
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KARTAVERT. 
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and  Packings.    Patent  Insulating  Cleats. 
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THE    KARTAVERT  MANUFACTURING  CO.,  Wilmiflgton.   Del. 

The  Bossert  Electric  Construction  Go. 
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Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOR 


NSUIJVTION   BETWEEN 
CONDUCTORS. 


We  own  the  foUowini?  I.etter3  Patent 
Usued  tjy  the  United  States,  which 
broadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.; 

No.  546,361 
No.  546,363 
No.  505,053 
No.  565. 178 
No.  565.188 
No.  565.317 
No,  565,410 
No.  594,034 
No.  594.347 
No.  594,381 


PPER  CONDUCTOR 
TINNED. 
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INSULATION  BETWEEN  CONDUCTORS.. 


ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 


COPPER  CONDUCTOR. 


lOPPER  CONDUCTOR. 
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IMPLEX    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

i^R  "ixson""^     Simplex  Electrical  Company, 

lonad'nock  Block,  CHICAGO.  75-8 1  Comhlll,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


ZD  F^.  IVIOORE, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

KOOAWD  aoa  NOBTH  THIBD  (STREET,  PHII,ADEI<PBUA,  ^A, 
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Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "l^'^oV  Wires 
THE  OKONITE  CO.,  Ltd. 

n'u'r'.n'iSSSet';, [«»"»!>"«•       253  Bfoailway,  Nbw  York. 


Geo.  T.  Manson,  Gen'l  SupL 
W.  H.  Hodgins.  Secy. 
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HARDY"  LAMPS. 

SUSTAINED  CANDLE  POWER  THEIR  STRONG  POINT. 
T-I-IE   K.  &  \A^.  <SO.,  F»IT"rSFIEl_^,   IVI.ASS., 

MADufacturers  of  Dyoamo  Brushes,  Arc  HaoKcr  Boards,  Spark  Arreeters  and  Commalator  CompoDfld. 
WESTERN  REPRESENTATIVES:  PACIFIC  COAST  REPRESENTATIVES: 

Meysenbur^  &  Ba(tt,  Chicago.     Pacific  Al-cLamp  Co.,  23  Stevenson  St.,  San  Francisco. 


THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,  Y^o:Rii:,  r*^^^.,  XJ.  Sa  JV. 

Cable  address,  Broomell,  York,  ABC  Code,  4th  Edition. 

QREeN    ENQINEERINQ   CO.,    518  Western  Union  Building:,  Chicago,   III.,  Sales  Agents  for 
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WIRES  AND  CABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Hestern  Office,  Marquetie  Bidg.,  Chicago,  III. 
M.  DUPEROW, 
Washington,  O.C. 


NEW  ORLEANS  ELEC.  M.. 
NewOrUant,  La. 


StandardUndergroundGableGo. 


542  The  Rookery, 
Chicago, 


WestlDKhouse  BIdg.,         IS  Cortlandt  .^t., 
PlttsburE,  New  \ork  City. 

607  Security  Building,  St.  Louis,  Mo. 


122.1  IJetz  BWgM 
Philadelphia,  Fa, 


p  Electric  Cables,  Conduits,  Wires  and  Accessories, 

Also  Hieb  Crad»  Rnbher  Ooverf-d  Wiren  njid  Cables. 


losnlating  Paint  #  Varnish. 

We  were  the  first  chemists  In  the  world  to 
make  a  special  study  of  this  problem.  Our  long 
experieoce  and  careful  InTestlgatlon  enablei  ai 
to  D3  of  service  to  wide-awake  electrlclana. 

MASSAGHUSEHS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 
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T.H.Brady,  New  Brltaln,.Conn.,  U.S.A. 

Manufacturer  of  Mast  Arms.PoleaQiS 
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other  Specialties  for  Constructlor 
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niihed  on  application. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA, 


Acme  Testing  Sets,  Queen-Wirt 

Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  CoIIa 
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Toy  Entjine  mtule. 

Electric 
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SONS, 
iBn1ein.Ohlo. 


LAMP  GUARDS, 
GLOBE  NETS, 
WIRE         GOODS. 

WM.  INCLIS 

WIRE   a.  IRON    WORKS 
DETROIT.   MICH, 


l-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO..  PHILAOELPtW 


»ri!:01Al.I8TS  IN  THE 


DIRECT   CONNECTION    OF  ELECTRIC   MOTORS 


TO  Al/Ii  CliASSES  OF  I,ieHT  afACHISTEBY. 

Manufacturers  of  DESK,  CEILINQ  PAN  AND  POWER  MOTORS,  also  Hotors  for  SEWINQ 

riACHlNES,  PUnPS,  GROAN  BLOWERS,  LABORATORY  WORK  and  all  SPECIAL 

PURPOSES,  KNIFE  SWITCHES,  5WITCHB0AROS,  ETC. 

We  Make  Over  100  Kinds  of  A.  C.  Motors,  from  1-30  to  3  Horse  Power. 

714-716-718   St.    Charles   St., 
ST.  LOUIS,   MO. 


The  Emerson  Electric  Mfg.  Co., 


WESTJIH  ElBDtPical  IngtfBment  Co., 

**  ""^■'W      114-120  WUiiam  St.,  NEWARK,  N.  J.,  U.  S.  A. 


Weston  Htand&rd  Portable  Direct 
BeadlDs  \tattiDeter. 
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Voltmeters  and  Wattmeters 

FOE 

Alternatiiig  M  Direct  Cnrrent  Circnlts 

Are  the  only  standard  portable  in- 
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The 


Moloney  Transformer 

embodies  all  that  is  latest  and  best  in  the 
art  of  transformer  building  and  covers 
every  desirable  feature  of  economic  distri- 
bution. 


The 
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Lamp 

has  stood  the  test  for  six  I 
years  and  still  maintains  1^ 
its  high  standard. 
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Western  Electrical  Supply  Co., 

lo  and  12  North  Ninth  Street, 

ST.  LOUIS,  MO. 
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TRADE    MARK  I 

"<Kf)Iocftre  Sttcumulator" 

RECISTERED    SEPTEMQEH    II,    iaB4. 


Ohio  ride     AocunriLJ  la-tor 

IN    RESIDENTIAL    PLANTS. 


Rhinecliff,  Dutchess  Co.,  N.  Y..  Aug.  2nd,  1898. 
THE  ELECTRIC  STORAGE  BATTERY  CO.,  New  York. 

Gentlemen:  The  battery  which  you  installed  for  us  in  October, 
i8g6,  has  been  in  constant  operation  ever  since,  giving  splendid  satisfac- 
tion. It  is  of  720  Amp.  hour  capacity  and  we  have  frequently  taken  over 
800  Amp,  h'rs  from  it  for  electric  lighting.  It  is  very  remarkable  but 
true  that  after  the  hard  service  sometimes  required  of  it  there  is  no 
visible  deterioration.  The  battery  has  given  absolutely  no  trouble 
whatever,  the  only  care  required  being  lo  charge  and  discharge,  and 
occasionally  replace  evaporation.         Yours  very  truly, 

C.  H.  VAN  WERT,  JR.,  Chief  Engineer. 


New  York.  July  18.  '98. 
THE  ELECTRIC  STORAGE  BATTERY  CO..  New  York. 

Gentlemen:  In  ans-wer  to  your  inquiry  as  to  how  we  are  satisfied 
with  the  storage  battery  of  58  cells  installed  by  your  Company  at  the 
White  Plains  residence  of  Mr.  Whitelaw  Reid,  will  say  that  battery  has 
been  in  constant  use  every  day  for  3  yrs.  and  10  mos.,  and  it  has  done 
all  you  said  it  would.  Battery  has  not  cost  us  one  cent  for  any  purpose 
since  it  was  put  in  and  has  required  but  very  little  attention. 
Very  respectfully, 

JAS.  A.  STILLMAN. 

Ch.  Engr.  Tribune  Bldg. 


THE  XSIaXSCTRIC  STORAGE  BATTZSRV  CO 


I  NEW  YORK,  20-22  Broad  St.  SAN  FRANCISCO,  CAL..  10  Front  St. 

SALES  OFFICES:  ^  BOSTON.  MASS.,  60  State  St.  Catalogaes.  BALTIMORE,  MD.,  Equitable  Bldg. 

I  CHICAGO,  ILL.,  Marquette  BWr.  CLEVELAND.  O.,  New  England  Bldg. 

CANADA,  The  Canadian  General  Electric  Co.,  Limited,  Toronto,  Ont. 


Drexel  Building, 
■!*  PHILADELPHIA,  PA. 


For  High  Potential  Power  Transmission 


-USE- 


(( 


PROVO  TYPE" 
HIGH  POTENTIAL  INSULATOR. 

This  Insulator  was  designed  by  V.  G.  Converse, 
E.  E.,  for  the  Telluride  Pov/er  Transmission  Com- 
pany of  Provo,  Utah.  It  has  been  in  successful  opera- 
tion for  more  than  a  year  at  Mercur,  Colo.,  carrying 
a  current  of  40,000  volts.  Manufactured  and  guaran- 
teed by 

HEMINGRAY  GLASS  CO.,  Covington,  Ky., 

Manufacturers  of  Glass  Insulators  for  all  purposes. 


^.      HgM:l-N:G;I^  ft  w 


Electric  Carriage**)  QT 
Light JO.OO 

Akroo  Electrical  MIg.  Co.  xvi 
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Bnbier  EleelrlcCo ix 
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Battery  Table 

Lamp, 

42.75  complete, 


WE  ARE  SELLING 

$  ".OO  Electric  Bell  Outfits  for.  .   $  1.00 

21.00  Telephones,  complete,  for 5.95 

12.00  Fan  Motors,  with  Batteries,  for. .     6.95 

8.00  Electric  Hand  Lanterns  for 8.00 

10.00  Electric  Carriage  Lights  for 

8.00  Medical  Batteries  for 

5.00  Electric  Belts,  the  genuine,  for  . . 
3.00  Necktie  Lights,  with  Dry  Battery    ^...^ 
14-Candle  Hanging  Lamp,with  Battery.  10.00 

Telegraph  Outfits,  complete,  for 2.25 

Miniature  Electric  Lamps  for .40 

Sewing  Machine  Motors  for 5-00 

^_  _  ^  All  Electrical  Books  at  low  prices. 

"we  aadersell  all  on  Bverytblag  Electrical. 
OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOVELTIES  AND  SUPPLIES. 

Agents  wanted.    Bend  for  New  Catalogue  just  out. 


_,95 
1.00 
1.50 


©V.V.V.V.V.W.V.V.V.V.W.© 

re  WE  MAKE  CUTsij 
i  U   OF  ALL  KINDS,  ji 


:•  Chicago  Electro.  &  Stereotype  Co., 


Readers  of  this  journal  In  need 
of  cuts  will  do  well  to  get  our 
prices  beforeorderingelsewhere. 
20  years  in  the  business. 


■^v. 


149-155  Plymouth  Place,  Chicago, 
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HARDTMUTH  CORED  AND  SOLID  CARDON$ 

F'OR    DIRECT   CURRENT    A.RC    l-iB^IVIRS. 


WE  HATE  IK  STOCK  THE  FOLLOVTIXG  SIZES: 
CORED    CARBONS.  SOLID  CARBONS. 


Diameter.  Length. 

5-16  in.  X  6  in.,  6J^  in.,  7  in.,  yj^  in.  and  8  in. 

3-8  in.  X  7  in. ,  8  in.,  9  in. ,  pj^  in.,  10  in.  and  12  in. 
7-16  in.  X  6  in.,  7  in.,  8  in.,  9  in.,  95^  in.,  10  in.  and  12  in. 

1-2  in.  X  6  in.,  7  in.,  7j4  in.  and  8  in. 

5-8  in.  X  12  in. 


Diameter.  Length- 

7-16  in.  X  7  in.  and  10  in. 
1-2  in.  X  6  in.,  lY^  in.  and  12  in. 

Having  received  a  large  consignment  of  these  Car- 
bons just  before  the  new  tariff  Trent  into  effect,  we  are 
prepared  to  make  very  low  prices.    Send  for  price  list. 


CHICAGO  EDISON  COMPANY, 

E^ISOIM      BUIL-^ir^G,     139     A^^A.IVOS     STFREE-T,     ^»HI^A.CS^. 


PIONEER 

ENCLOSED  ARC  LAMPS  ARE  THE 

STANDARD. 

SIMPLE,  SAFE,  MECHANICAL,  EFFICIENT. 

150— HOURS— 150 

ALTERNATING 


AND 


DIRECT  CIRCUITS. 

I  10,  220,  550  VOLTS 
3  TO  5  AMPERES. 


THOUSANDS     OF    PIONEERS    IN    USE    IN 
NEW  YORK  CITY. 


ELECTRIC  ARC  LIGHT  CO., 

122  LIBERTY  STREET,  NEW  YORK. 


y:**t:-4t^f*****^^e4MMf^f^M^***1l*******<MMf*^'^^(4M^^ 


Just  Out! 

WESTERN  ELECTRIOAN'S 
MOONLIGHT  SCHEDULE 
FOR  1899. 

10  Cents  Per  Copy- 
Discount  on  Large  Orders. 

ELECTRICIAN  PUB.  CO., 

510  narquette  Building,  CHICAQO. 


»  9***9****-»*»***-»:  f******-lt^f***-1^9**:  »***»*»**»* 


PEOPLES'  ELECTRIC  MFG.  CO., 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS, 


-And  Manufacturers  of- 


Open  and  Enclosed  Arc  Lamps 


FOR  SERIES,  ALTERNATING  AND  DIRECT  CURRENT. 
dynamos  and    IVIo-tors.       SAA/i-tchboardi 


melboards. 


Factory:  Ocean  Ave.  and  South  St.,  BROOKLYN  HILLS,  L.  I. 


December  24,  1898 


WESTERN  ELECTRICIAN 


A  MODERN  CATALOGUE 


A  MODERN  JSTRIBUTION 

SEND  FOR  ONE -THE  WAGON 
MAY  NOT   PASS  YOUR   WAY! 


WESTERN  ELECTRICIAN 


December  24,  lE 
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This  little  belt  (12  in.)  was  our  first  slack  belt 
—it  earned  £640.00  in  two  years  In  increased 
power  at  a  cost  of  only  $63.00  for  CLINC-SUR- 
FACEforthe  whole  plant.  Drop  us  a  line  and  we 
will  tell  you  the  whole  story. 


CLING-SURFACE 

IS  DIFFURE.VT  FROM,  AXD  80  :)IITCH  MORE  THAN  A  BEI.T  DREISI^ISICr 
THAT  ©IIR  PATRONS  SAY  : 

"It  makes  a  belt  pull  like  a  chain." 

"Our  belts  are  as  soft  as  calfskin." 

"Drives  better  than  rosin,  and  lasts  ten  times  as  long." 

"Has  saved  three  belts  on  one  machine  in  two  years." 

WE  eUABASTEE  THAT  EVERV  POUND  M'lLI.  JUSTIFY  THE  ABOVE. 
ORUER  A  SAMPI.E  CAM  WOW. 


CLING-SURFACE  MFG.  CO.,  "Z'J. 


177-182    VIRGINIA    ST., 
FFA.I-O,  IM.  Y. 
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Manhattan  Elec.  Sup.  Co. 

National  Carbon  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  A  Wilklns . 

Peru  Eleo.  Mfg.  Go. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearings    and    Bearing 
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Leschen-Maoomber-Whyte 
Co. 
Bella. 

Central  Electric  Co. 

Oommerolal  El.  Supply  Co. 

Edwards  A:  Co. 

Bleotrio  Appliance  Oo. 

Huebel  &  Manger. 

Illinois  Electric  Co. 

Ohio  Electric  Works. 
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Western  Electric  Co. 

Western  Elect.  Supply  Co. 
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Westinghouse  El.  &  Mfg.  Oo. 
Economizers,  Fuel. 

Broomell,  Schmidt  A  Co. 

Fuel  Economizer  Co. 
£lec.  Beat's  Appiiances. 

American  Eleo.  Heater  Oo. 
Bleetrie  Bailivays. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Electrical  and  aieohani- 

eal  Enarineers. 

Bain.  Foree. 

Lemon,  L.  E. 

Sargent  A  Lundy, 
Electrical  Instruments. 

Central  Electric  Co. 

Cleveland  Electric  Co. 

Oommerclal  El.  Supply  Co. 

Cutter  El.  &  Mfg.  Co. 

Electric  Applianoe  Co. 

General  Electric  Co, 

Illinois  Electric  Co. 

Keystone  El.  Instrument  Co. 

Leonard,  Ward,  Eleo.  Co. 

Ohio  Electric  Works. 

Palate  Co..  H.  T. 

Queen  A  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 

Weston  Eleotrloal  Init.  Co. 

Electrical  Specialties. 

Oentral  Electrlo  Co. 
Chicago  Fuse  Wire  AMf.Co. 
Cleveland  Electrlo  Oo. 
Oommerolal  El.  Supply  Co. 
Davis  &  Sons,  M. 
Lea  Mfg.  Oo. 

Ohio  Elec  Specialty  Mfg.Co. 
Ohio  Electric  Works. 
Western  Elect.  Supply  Co. 

ElectrO'Platins  Maeb^y. 

Besly  AOo.,  Chas.  H. 
General  Electrlo  Oo. 
Hobart  Eleo.  Mfg.  Co. 

Engines,  C^as. 

Otto  Gas  Engine  Wkt. 

.^rtiiAB*  steam. 

Ames  Iron  Works. 
Armington  &  Sims  Co. 
Ball  Engine  Co. 
Skinner  Engine  Oo. 
Westlnghouie,  Church,  Kerr 
AOO. 
Fan  Outnts. 
Beck,  A.,  Electric  Co. 
Oentral  Electric  Oo. 
Commercial  El.  Supply  Oo. 
Diehl  Mfe.  Co. 
Emerson  El.  Mfg.  Co. 
Gener»,l  Electric  Oo. 
Illinois  Electric  Co. 
Ohio  Electric  Works. 
St.  Louis  El.  Supply  Oo. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinchouae  El.  A  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 
Kartavert  Mfg.  Oo. 
Vulcanixed  Fibre  Co. 

FUes. 

Bamett00.,O.  AH. 

Fixtures.  El.  A  Comb'n. 

Central  Electric  Oo. 

Commerolal  Bl.  Supply  Co. 

Western  Elect.  Supply  Co. 
Flexible  Sbafts. 

Stow  MfK.  Oo. 
Fuses.  Enclosed. 

Chicago  Fuse  WiroA  Mf.  Co. 

InsuU,  Martin  J. 
Fuse  Wire. 

Central  Electric  Co. 

Chicago  Fuse  Wire  A  MI.  Co. 

Oommerolal  Bl.  Supply  Co. 

Bleetrio  Applianoe 'Co- 
Western  Elect.  Supply  Co. 


Gaskets. 

Peerless  Rubber  Mfg.  Oo. 

Robertson  &  Sons,  J.  L. 

eas  Ijiehtinff ,  Electrle. 

Bogart,  A.  L.,  Co. 

Oentral  Electric  Co. 

Partrick,  Carter  A  Wilklns. 

Western  Electric  Co. 
Gears. 

Bealy  A  Co.,  Ohas.  H. 
General  Elec.  HuppUes, 

Beck,  A,,  Electric  Co. 

Central  Eleotrlo  Oo. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Manhattan  Hlec.  Sup.  Co- 
Ohio  Electric  Works. 

Partrick,  Carter  A  Wllklna. 

Peru  Elec.  Mfg.  Co- 
st. Louis  El.  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes  and  Eleotrieal 

Giassirare. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Hemingray  Glass  Co. 

Western  Elect.  Supply  Co. 
GoT^ors,  Water  Wlieel. 

LombardWater  Wheel  Gt.Co. 
Graphite  (Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Job. 

Holmes  Flbre-Graphito  Co. 
Guards,  Inc.  Itamp. 

Inglls,  Wm.,  Wire&  Ir.  Wks. 
Insulators   and  Insulat- 

iuff  materials. 

Brliey,  W.  R. 

Central  Electric  Co. 

Chicago  EdiBon  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Oo. 

Electric  Appliance  Co. 

Emerson  El.  Mfg.  Co- 
Empire  China  Worki. 

Hemingray  Glass  Oo. 

Illinois  Electric  Oo. 

Kartavert  Mfg.  Oo. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Oo. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,The. 

Palate  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

PhllUps  Insulated  Wire  Oo. 

Simplex  Electrical  Co- 
Standard  Underground  C.  Oo. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Insulated      Wires     and 

Cables— aiasnet  TTires. 

American  Eleetrioal  Worka. 

Brixey.  W.  R. 

Central  Electric  Oo. 

Oommerolal  Bl.  Supply  Oo. 

Eastern  Bleetrio  Cable  Oa 

Bleotric  Appliance  Co. 

General  Electric  Oo. 

Leschen-Maoomber-Whyte 
Co. 

Montauk  Multlph.  Cable  Co. 

Moore,  Alfred  F. 

National  India  Rubber  Co- 
New  York  Insulated  Wire  Oo. 

Okonlte  Co.,  The. 

Phimps  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co- 
Standard  Underground  0.  Oo. 

Washburn  &  Moen  Mfg.  Oo. 

Western  Elect.  Supply  Co. 
Junction  Boxes. 

Bossert  Eleo.  Const.  Oo. 

Leonard,  H.  Ward  Eleo.  Oo. 
Iiamps,  Incandescent. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Chloago  Edison  Co. 

Commerolal  El.  Supply  Oc 

Edison  Lamp  Dept. 

Edison.  Thomas  A..  Jr. 

Bleotric  Applianoe  Co. 

General  Bleotric  Co., 

nilnolB  Electric  Oo. 

InsuU,  Martin  J. 

Kammer  Co..  John. 

K.  A  W,  Company. 
Lynn  Inc.  Lamp  Co. 
Manhattan  Eleo.  Sun.  Co. 
Ohio  Electrlo  Works. 


Bawyer-ManBlec.  Co. 

Shelby  Electric  Co. 

United  Elec.  Imp.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouae  El.  &  Mig.  Oo. 
Llffhtnlns  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
9taffnet  W^ire. 

(See  Insulated  Wires.) 
9Iechanical  aiaclUnery. 

Besly  A  Co.,  Ohas.  H. 

StllweU-Bleroe  Smith- Valle. 

Westinghouse,  Churoh,  Kerr 
A  Co. 
Bliea. 

Central  Electric  Co. 

Oommerclal  El.  Supply  Co- 

Mioa  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Afinins  Apparatus,  Elec. 

General  Electric  Oo. 

Westinghouse  El.  A  Mfg.  Oo. 
JHotors. 

Akron  Elec.  Mfg.  Co. 

Book,  A.,  Blectric  Co. 

Chicago  Rheootat  Co. 

Commercial  El.  Supply  Oo. 

Diehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Electric  Co. 

Insull,  Martin  ,T. 

Ohio  Electric  Works. 

Sargent  A  Lundy* 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Eleo.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S'ipply  Co. 

Westinghouse  Bl.  A  Mfg.  Co. 
Name  Plates. 

G.  A  P.  Engraving  Co. 
Packing. 

Besly  A  Oo.  Chas.  H. 

Garlock  Packing  Co. 

Peerless  Rubber  Mfg.  Co. 

Robertson  A  Sons,  J.  L. 
Paints. 

Central  Electric  Oo. 

Cllng-Surfflce  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

BflBty  &  Co.,  Chas.  H. 

Phosphor  Bronze  Sm.Co.Ltd. 
Platinum. 

Baker  A  Co. 
Poles. 

Berthold  A  Jenninffs. 

Central  Mfg.  Go. 

Electric  Ry.  Equipment  Co. 

Lindsley  Bros. 

Torrey  Cedar  Co. 

Worcester  A  Co.,  0.  H. 
Poreelaln. 

Central  Electric  Co. 

Oommerolal  Bl.  Supply  Co- 
Empire  China  Works. 

Peru  Elec.  Mfg.  Oo. 
Beflners. 

Swarti  Metal  Refining  Co. 
Beflectors. 

Amer.  Reflector  A  Ltg.  Co. 
Be- Vl^indinff— Repair  s. 

Beck,  A..  Electric  Co. 

Cass  A  Aaron  Co. 

Chloago  Armature  Co. 

Chloago  Edison  Oo. 

Cleveland  El.  Trading  Oo. 

Hodge.  Walsh  A  Lorlng. 

Stewart  Electrical  Co. 
Bheostats. 

Chicago  Rheostat  Oo. 

Cutler-Hammer  Mfg.  Co. 

General  Bleotric  Oo. 

Insull.  Martin  J. 

Leonard.  Ward.  Electric  Co. 

Ohio  Elec.Spoolalty  Mfg.  Oo. 

Westinghouse  Bl,  A  Mfg.  Co. 

Rooflns. 

Oinclnnatl  Corrugating  Co. 
Second-Hand  Maohin'y. 

Cass  A  Aaron  Co. 

Cleveland  El.  Trading  Co. 

Hodge.  Walsh  A  Lorlng. 

Stewart  Electrical  Oo. 

Wlckes  Bros. 
Shades. 

Amer.  Reflector  A  Ltg.  Co. 
Speakins  Tubes. 

Central  Electric  Oo. 

Edwards  A  Co. 


Electric  Applianoe  Co. 

IlllnoiB  Electric  Oo. 

PartrlciE,  Carter  A  Wllklna, 

Western  Electric  Oo. 

Western  Elect.  Supply  Co. 
ISpeed  Indicators. 

Bealy  A  Co.,  Chas.  H. 

Keystone  £1.  Instrument  Co. 

Queen  &  Co. 

Robertson  A  Sons,  J.  L. 

Weston  Electrical  Inat.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Oo. 
Storage  Batteries. 

American  Battery  Oo. 

Electric  Storage  Battery  Co. 

Lockie  A  Viall. 
Tapes,  Insulating. 

American  Electrical  Works. 

Brliey,  W.  R. 

Oentral  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Oo. 

Illinois  Electric  Co. 

Leschen-Macomber-Whyte 
Oo. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Oo 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

WesternElectrlc  Co. 

Western  Elect.  Supply  Co. 
Telephones,    Telephone 
material  and  (Switch- 
boards. 

Allen-Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Parr  Tel.  A  Cons.  Sup.  Co. 

Pisk,  H.  M..  Mfg.  Oo. 

Gordon,  A.  Y. 

Insull,  Martin  J, 

Kokomo  Tel,  A  El.  Mfg.  Co. 

Kusel.  D.  A.  Tel.  A  El.Mfg.Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  LoulB  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  TLM.Co. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Western  Tel.  Cons.  Oo. 

WUhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Elein  &  Son,  Mathlae. 
Transfbrmers. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Ft.  Wayne  Eleo.  Corporation 

General  Electric  Oo. 

Kuhlman  Electric  Co. 

Wagner  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 

Westinghouse  El.  A  Mfg.  Co  ' 

TroUey  Cord. 

Samson  Cordage  Wka, 
Trucks,  Electric  Car. 

General  Electric  Oo. 
Westinghouse  El.  A  Mfg.  Oa 

Turbine^  Water  W^heels. 

Dayton  Globe  Iron  Works  Oo 
LefTel  &  Co.,  Jaa. 
Pelton  Wat«r  Wheel  Oo. 
Stllwell-BlerM  Smith- Valle 
Tnlcanized  Fibre. 
Vulcanized  Fibre  Oo. 

W^lre,  Bare. 

Besly  &  Co^Ohaa.H. 
Brixey.  W.  R. 
Oentral  Electric  Oo. 
Commercial  El.  Supply  Co. 
Eleotrlo  Applianoe  Co. 
Illinois  Electric  Co. 
Leschen-Macomber-Whyti 

Co. 
Okonlte  Co.,  Thtj. 
PhlUipa  Insulated  Wire  Co. 
Roebllng'sSons  Co.,  J.  A. 
Standard  Underground  0,  Co 
Washburn  A  Moen  Mfg.  Oo. 
Western  Electric  Co. 
Western  Elect.  Supply  Oo. 
X^Bjay  Outflts. 
Central  Electrlo  Oo. 
Oommerolal  Bl.  Supply  Oo 
Edison  Lamp  Dept. 
Queen  ft  Oo. 
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Victor  Turbines  Operating   Dynamos. 


That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High    Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

W  ItlTK  FOR  VAT.ylMUM'K. 

THE  STILWELL-BIERGE  &  SMITH-VAILE  CO., 

^A.YTOIM,    01-110. 


CEDAR  POLES 

We  have  13,000,  20  to  50  foot  poles  In  yard. 

C.  H.  WORCESTER   &   CO., 

Koss  P.  O.,  Mich. 

Central  Maoafacturing  Co., 

Cbattanooga,  Tena. 


Yellow  Pine  Cross 
Arms,  Locust  Pins 
Oak  Pins,  Electrical  Mouldings, Oak  Brackets. 

liarff^N  tool*  son  liand.  Delivered  prices  quoted, 
F.  O.  B.  cars,  yourfity,  inuny  ii'.;antity.    j£j^~Write  us. 

PERHAPS  YOU  HAVE   HEARD 

Of  a  railway  sys*'em  runniDE  between  Clilcapo, 
Milwaukee,  St.  Paul,  Mioneapolls,  Ashlan-l  aud 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  a'  yof  tliese  nortli- 
western  points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  which  leave  Chlcap;o 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND.  G.  P.  A.,  Milwaukee,  Wis. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICEa. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  nislSt.,  N.  Y. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE    MICH  , 
WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Slock  Constantly  on  Hand. 


Poles 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINCS, 


CHEMICAL  BUILDING,  ST.  LOUIS. 


/# 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 
51 0  Marquette  BIdg.,  Chicago. 


MAST  ARM^ 

^'^'^'^AUTOMATIC -r      I 

CUT-Oin>--TRONol 
^^.^--^A/'ooD  Poles    .1 

■^K^^.-'^ i —  I  Ml*. 

^    -f  EASr     Of-     OPERATION^! 

1,1     zAMf  rR/Mfl4£fi  cAu  rmM  rwK£ 

g       rM£ni/MS£/f  or  ZAMPS  m  rM£ 
^       SAME  T/Me    r»A/V  fVfrMANY  Orf^f/^ 

MANUFACTURER,        CiNeiNNATI.O. 


Telephone  Men! 

Read  Webb's  "Telephone  Hand- 
Book."    Price,  Si  .00.    .    .    . 

Electrician  Publishing  Company, 

Suite  SIO  Marquette  Blde~  Chlcaso. 


HELP 
YOURSELF 


gi  toabetterposition, 

a    better    salary,    by 

securing  a  technical 

education.       Our    metliod   leads   to 

sure  success.     Complete   courses  in 

ELECTRICAL 
ENGINEERING 

Steam,  Meclianical  or  Civil  Engin- 
eering; Mathematics:  Chemistrj'; 
Mining;  Mechanical  or  Architectural 
Drawing;  Surveying;  Plumbing; 
Architecture;  Metal  Pattern  Drafting; 
Prospecting;  Book-Keeping;  Short- 
hand; English  Branches 

TAUGHT  BY  MAIL 


Circular  free.  State  subject  you  l  *-,  .^ 
wish  to  study.  Established  1891.  |  $2illll 
45,000  students  and  graduates.  I        — 
The  International  Correspondence  Schools, )  ■■       .■ 
Boi  1002  ScraDt«n,Pa.  MOnth 


THE  TELaEPHONE  HAMD-BOOK 

BY  HERBERT  LAWS  WEBB. 

Member  of  the  Ajiurican  Institute  of  Electi-ical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "^I  Practical  Guide  to  the  Testing  of 

Insulated  ^Vires  and  Cables."    Joint  Author  of  "■Electricity  in  Daily  Life." 


'rice  $I.OO. 


146  leases,  133  lllus-tra-tions,  Clo-tH,  Hand-Boole  Siace 

EXTRACT  FROM  PREFACE. 
"This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  r.s  it  exists  in  America.    The  time  for  such  a  work  Is  not  yet  come.    But  it  is  felt  that  there  is  a  demand 
ior  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-I  OOK  is  an  att.mpt  at  meeting  that  demaud.     With  the  exception  of  a  few  chapters  dealing  with 
certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the  book  Is  based  entirely  on 
standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.    It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that  anyone  can  understand  and  learn  from  It 
t"3firything  regarding  telephone  work  and  management.    It  confirms  in  size  and  style  to  our  other'Hand-Books  which  have  been  so  favorably  received  by  the  enl're  electrical  fraternity. 
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^REAPTER   1.    The  Invention  of  the  Tslephone. 
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The  Microphone. 
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duction. 
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phone  Transmitter. 
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Magnet  Telephones. 
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The  Gower,  Ader  and  D'Arsonval  Receive 
era,  Mercadler's  BI-Telephone. 
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BfittchBf  Receivere= 


CHAPTER  13.  Carbon  Transmitters. 

14.  The  Blake  Transmitter. 

15.  The  Long  Distance  Transmitter^ 

16.  The  Solid-back  Transmitter. 
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m<.  Telephone  Line  Constructloii, 
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30.  Lightning  Arresters. 
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32.  Installation  of  Telephone  Instruments. 
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36.  Exchange  Working. 
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Central  Energy  Telephone  System 


A  Marvelous  Success. 

All  parts  subject  to  wear  at  central  office. 
Nothing  at  subscriber's  station  to  get  out  of  repair. 

Our  REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  line  of  Public  Exchange^ 
Toll  Line,  Police.  Fire  Alarm,  Street  Railway,  Central  Station  and 
Intercommunicating  Private  Plant  Telephone  Apparatus  fully  pro- 
tected by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

73-83  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,  V.  »$.  A. 


KOKOMO  TELEPHONES 


I         Free  from 
'         Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


We  are  the 

Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 


Kokomo  Telephone  &  Electric  Mfg.  Co.| 

Kokomo,  Ind.,  U.  S.  A. 


Western  Telephone  Construction  Co., 

a50-)eS4  S.  Clinton  St..  Chicago,  111., 


-Largest  Manufacturers   of- 


Telephones #  Switchboards  Exclusively 


In  the  United  5tate5. 


ESTABLISHED 


NOTICE  I 

The  old  original 

D.  A.  KUSEL 
TELEPHONE  AND 
ELECTRIC 
MF6.  COMPANY, 

1105  Pine  St., 
ST.  liOmS,  MO. 


The  oldest  and 
most  reliable 
manufacturer  of 
telephones  and 
switchboards  in 
theAVest.  Write 
for  catalogue 
and  price  list. 


D.  A.  KUSEL, 

Proprietor. 


^— i^THlSeHASBEEK  MAKING 

ijELEPHONES 

y  20  YEARS,  NOT  CHEAP  BUT 
SERVICEABLE  A«D  FULLY  QUAMMTEEO. 
,•   CIRCULARS    FURNISHED. 

Viaduct  EiECTRicC" 

BALTIMORE.  MP.  U.S.  A.' 


i 
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ClIICAGC 

LAFAYtTTE 

INDIANAPOI  IS                 LOUISVILLE 

1                 CINCINNATI        ..o,u '■'"''*    SOUTH 

THE     ALLEN-HUSSY 


CO       'I  I  °"<'  2<3  Randolph  St  , 
'  CHICAGO 


MANUFACTURERS  OF  INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT-Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  telephoDe  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  -elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

6 ID  Marquette  Building, 
CHICAGO. 


Electrician  Publisliing  Co., 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,  140  Illustrations.    Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  th' 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  b.N 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  ownen 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kim 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  7,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building.  CHICAGO. 


THE  DOUBLE  DIAPHRA6M 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in   the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as   containing  features  that  place  it   far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFC.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


"m.klein  a.  son- 

KLEIN'S  CLIMBERS 

Connectors's,  tiinemen's' 
and  Construction  Tools 
CataloKue  Free...  S^Send  for  one 
MATHIAS  KLEIN  &  SON,     " 

87-89  W.  Van  Buren  St..  .  Chfeaao.  IIH. 

The  ORATOR 

AND 

improved  Hunnings 

solid  hack  dust  transmitters 
In  Wall,  Desk  and  Cabinet 
Stjles.  They  are  Conven- 
ient, Durable  and  the  best 
of  talkers. 

A  trial  will  conTince  anyone 
of  their  superiority  on  either 
short  or  longdistance  work. 

Anyone  can  make  an  instru- 
ment that  will  work  well  at 
first,  but  to  produce  one  that 
will  continue  to  meet  every 
proper  demand  is  quite  an- 
other problem. 

The  ORATOR  wiU. 

MANUFACTURED  BY 

The  RAWSON  ELECTRIC  CO., 

THE  ORATOR.  ELYRIA.  0..  U.  S.  A. 


Locations  for 
Industries. 


The  name  of  the  Chicago,  Milwaukee  &  St.  Paiil 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  Its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  its  territory  districted  In 
relation  to  resources,  adaptabllltj'  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactnr- 
Ing  plants  and  Industries  where  the  command  of 
raw  material, markets  and  surroimdlngs  will  ensure 
their  permanent  success. 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  In  its 
territory  in  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railwav,  exclusive  of 
second  track,  connecting  track  or  sidings.  Theelght 
States  traversed  by  the  Company,  Illinois- Wiscon- 
sin, Northern  MichlganJowa,  Missouri,  Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  In 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men,  In  whose  midst  it  Is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  Industries  have 
been  Induced  to  locate— largely  through  the  instru- 
mentality of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  Is  westward. 
Confidential  Inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  Is  reli- 
able.  Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C  .  M.  &  St.  P.  R'y, 

♦.worn  CnlonvBuildlne  CHirARO.  Iix. 


WILLIAMS    MAGNETOS    CHALLENGE   THE   WORLD! 

Our  competitors  have  attempted  to  dispute  our  claim  to  being  the  manufacturers  of  the  most  efllcient 
Magneto  Bells,  Switch-board  Generators  and  Receivers  on  earth,  but  thus  far  they  have  done  little  more  than 
howl  infringement  and  reiterate  their  claim  of  having  "the  finest  and  best." 

Onr  Claims  are  being  substantiated  by  the  rapidity  with  which  our  modern  apparatus  is  displacing  all 
other  makes.     We  are  very  glad  to  send    samples  to  responsible  parties. 

You  should  try  our  Wew  Donble-Pole  Receiver. 

THE  WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  Street,  CLEVELAND,  O. 
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0 FOR  THE 0 


INDEPENDENT  TELEPHONE  FIELD. 

The  highest  commendation  that  we  could  ask  is  the  fact  that  other 
manufacturers  are  endeavoring  to  copy  our  apparatus. 

This  is  a  public  acknowledgment  of  its  superiority  and  merit. 

SWITCHBOARDS,  DISTBIBVTIirG  BOARDS, 

CABI.I:  TERMINALS,  PROTECTORS 

AND  LINE  FrSES. 


STERLING  ELECTRIC  CO., 

71-73  W.  ADAMS  STREET,  CHICAGO. 


THE  NEW  GORDON 

Long  Distance 

Adjustable  •  Transmitter  •  Arm 


Showing  arm  In  various 
poaltions. 


Can  be  raised,  lowered  or  swung  laterally, 

Instantly,  to  suit  the  user.    Transmitter 

Is  held  In  a  horizontal  position  always. 

A.  Ya  CORDON,  Patentee  and  Manufacturer, 

MASSILLON.  O. 

liOWEST  FBICE  ON  HABKETI 


Backboards, 

Brackets, 

Wire, 
Transmitters, 

Batteries. 


Trans.  Arms, 

Cross 
Arms, 

Glass 
Insulators. 


High-Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES. 
SEND    FOR    CATALOGUE. 

FARE  TELEPHONE  #  CONSTEDCTION  SDPPLY  CO, 

357  Dearborn  St.,  CHICAGO. 


Tho 


H.  M.  Fisk  Mfg.  Co., 

^A/l-lea■bon,  III. 

Manufacturers  oj 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


.RK 


STANDS  FOR  THE 


Toll-l_in« 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among   other   of   the 

BEST    THINGS    manufactured   or  controlled 

by   us — and     the   fact   of   our    name    connected 

therewith   is   a   guarantee  of   their  excellence — 

are   the 

.lepl-ione     F>ay    S-fca-tiorts. 
^^rr^s-tier    and    ^u-t-^u-fc    Svkri-fcch. 


STANDARD  TELEPHONE  &  ELECTRIC  CO.. 


MADISON,    WIS. 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity."  "Klectriclty  SIniplifled," 
"Electric  Toy  MaklDE,"  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to   Date 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishlnp  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  what  the  work  purports  to  be.  exhausting  the 
subject  of  electrical  terms,  givinp  each  titln  the  clearness  of  ex- 
planation necessary  to  make  the  understandiDf:;  of  it  complete 
without  unnecessary  elaboration.  In  this  wort,  every  electrical 
word,  term,  or  phrase  will  be  found  intelllRently  defined. 

A  practical  handbook  of  ref-  rence,  contaiQlnp  delinitions  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  indispensable  to  all  In  any  way  inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact.lt  sliould  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO.,  610  MarqueHe  Bldg.,  Chicago. 


WE  MAKE  THE  BEST 

TELEPHONES, 
SWITCHBOARDS, 
RECEIVERS, 
TRANSMITTERS, 

And  Parts,  at  the 

LOWEST  PRICES. 


Write  us  for  Teiepiione  Pay-Station  Signs  tliat  we  are  giving  away  Free  Gratis. 
EUREKA   ELECTRIC  CO., 

Correspondence  Solicited.  157-159  S.  Canal  St.,  CHICAGO. 


NO.  30  AMERICAN  TRANSMITTER, 


This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable 
qualities  is  unequaled. 

The  Largest  Hanu* 
facturers  of  T  e  I  e- 
phones  and  5witcli° 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

Write  for  catalogue  showing  new  types  and  prices.' 

U/C  PIIADAMTCC  Workmanship,  material  and  efhciencv 
if  L  UUnnAll  I  LL  of  our  apparatus  to  be  of  the  higher 
grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
law  which  may  be  brought  against  OUR  patrons  on  alleged  In- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co.. 

1 7 1  - 1 73  S.  CANAL  ST.,  CHICAGO. 
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THE 

NEW 

AMERICAN 

TURBINE 

SEND  FOR 

CATALOGUE 


[{^^  Dayton  Globe  Iron  Works  Co.  Daytom.  o. 
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Shafting. 
Geapino, 
Pulleys. 
PillowBlocks^ 
Governors, 
Etc. 
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gPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  improved  methods. 

An  experience  of  more  than  fifteen  years,  Involving  hoth  the  theory  and  practice  of  hydraulic 
engineering  as  relates  to  power  development  in  Its  widest  range  of  application,  is  at  the  service  of 
Its  customers 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  tliis  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Bighest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address,  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City,  U.  S.  A.  or  121  Main  St..  San  Francisco,  Cal.,  U.  S.  A. 


DIXON'S  BELT  DRESSING 

AND   LEATHER    PRESERVATIVE. 

Is  guaranteed  to  prevent  slipping  and  to  preserve  the  leather. 
It  will  pay  you  to  send  for  circulars  and  testimonials. 

.lOS.  DIXON   CRUCIBLE  CO.,  JERSEY  CiTY,  N.  J. 


ROOFING 

(ROLL  CAP  STEEL) 
Is  more  effective  for  Flat  Roofs. 

Made  in  rolls  50  fl.  long' or  more, 
from  sheets  26  in.  wide  by  8  ft. 
long.         No    possible 
chance    for    leakage, 
as    the    cross     seams 
are  formed    perfectly. 

Write 

for 

Special  Circular. 


The 

Cincinnati 

Corrugating  Co. 

Box533,PIQUA,  OHIO. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  SmeltingCo.Iimited, 
2200  Washington  AVE.,PHiLADELPHiA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE'^ 
ING0TS,CAST1NGS.WIRE,R0DS,SHEETS,ETC. 

':JK,:fiAc^Slunf■     '  ^ — DELTA    METAL 

yy^        =        CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


Cfi 


THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

WhenCTcr  you  are  asked  a  qnestion  on  Wiring,  refer  the 
questioner  to  this  book,  and  he  will  find  \rhat  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance,  Electromotive  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Metiiods  of  Wiring,  with 
Olatirams.  How  to  Apply  the  simple  Formula,  in  Calculating:  the  Size  of  "Wires  Under  all  Condi- 
tions.   Diaerams  for  WinnK  3  Point,  4  Point,  Head  Light  and  Heat  Regulating  Switches. 

87  TABL.es  ok  W  JBlX'Cr  AKD  VAIiCABLiE  DATA. 

Ohm's  law  is  described  in  sach  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO.,  ^'"eSr  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holypke  enable  us  to  guarantee : 
The  Largest  Power  ever  obtained  from  a  loheel  of  the  same  diameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  viean  efficiency  ever  realized  ichen 
running  from  half  to  full  gate.     We  guarantee  also :  A  runner  of  the  greatest  pos- 
sible strength.    A  gate  unequaled  jk  quickness  and  ease  of  opening  and  closing. 
Tests  show  over  SI  per  cent,  average  efficiency  icith  half  to  full  water. 

State  your  Head  and  send  for  124-  page  pamphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with- any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  show  windows. 

Qet  our  Catalogue  and  Prices. 


American  Reflector  &  Lighting  Co., 

27r-273  FRANKLIN  ST.,  CHICAGO. 

THE  AKRON  ELECTRICAL  MFG.  CO., 


/V»<F«Or<l,     ^IHIO, 


MANUFACTURE 


ELECTRIC  MINING, 

LIGHTING  AND   POWER 

MACHINERY, 

ALL  OF 

THE  HIGHEST  GRADE. 


Write  for  circulars  and  read 
our  guarantee  of  25  per  cent, 
continuous  overload,  with  52° 
rise  in  temperature. 
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The  steady  and  increasing  favor  in  which  any  article  is  received  is  the  best 
evidence  of  its  merit.  This  has  been  the  history  of  our  engine  during  the  fifteen 
years  of  its  existence,  and  our  engines  have  been  our  best  advertisements. 
The  highest  quality  of  materials  and  worltmanship  are  used  in  their  construc- 
tion. They  cost  less  for  maintenance,  are  economical  and  reliable; 
embody  all  modern  improvements,  and  for  these  reasons  deserve  and  com- 
mand higher  prices  than  others. 


CHICAGO  OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 


ERIE,  PA.,  U.  S.  A. 


ARMINBTON  &  SIMS  COMPANY 


!OVIDENOI 


High  grade  Steam  Engines 
to  meet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


You  could  not  wish  for  a  more  useful 
and  appropriate  Christmas  present  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 

510  Marquette  BIdg.,  Chicago. 


DYNAMO  BUILDING, 

With  detail  drawing!!*  and  instructions  for  irinding. 
Oiving  corroot  sizes  of  wire,  dimensions  of  iron,  etc. 
Also  diagram  for  house  wiring 

BY    L..    C.    /V-r\A^OOD. 

Profusely  illustrated.     Size  of  page,   1 0x8  inches.    Price,  S3. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-professional 
men.  All  measurements  and  instructions  for  winding  are  taken  from  maotiines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  wish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems." — From  Preface. 

Pronounced  to  be  a  practtcat/ AivD  complete  work. 

!$cut  postpaid  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO.. 

SUITE  510  MAROUCTTE  BUILDING.  CHICAGO- 


NEW    BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Electrical  Dictionary. 


Containing  all  of  the  words  and  deflnU 
,,  ,  ,  ,  tions  in  the  science.    A  new  work.    lo- 

dispensable  to  the  electrician,  student  and  professor.  Over  11,000  words  and  about  15.000 
detinitions.  Jiy  Edwin  ^ .  Houston,,  A.M.,  Ph.D.  (Princeton).  1  volume,  32mo,  clotb,  $2.50: 
leather,  $3.00. 

band-book  for  busy  people.    By 
.,  Ph.  D.,  and  Arthur  E.  Kennelly, 


Electricity  Made  Easy.     ^£S^ri.  '^ZITa. 

8c.  1).    1  volume,  12mo,  cloth,  $1.50. 

Dvnamn-Flprtrtr  IVTarfimomr  ^^  SiUanus  P.  Thompson,  D.  f=c..  B.  A..  F.  R.  S. 
i-'yild.UlU  IZ.ieCiriC  J.ViaCninery.  sixth  edition,  revised  and  enlarged.  Profusely 
Illustrated  with  new  engravings.  19  folding^  plates.  2  volumes.  8vo,  cloth,  pilt,  $6. 00. 
The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition 
and  this  is  i^ow  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electrotechnics.  Students  and  professors  highly  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric  Currents  and  Alternate  Current   Motors. 

liy  sdranus  P.  Thompson,  D.  Pc,  li.  A.,  F.  R.  S.     I  volume.  8vo,  cloth.  ^iU.  $3.50. 
'I'lie  most   important  work  on  the  subject      A  companion   book    to   "bynaaio-Klectrif.  'Ma- 
chinery."   One  nf  the  test-books  in  schools  of  technologv  and  colleges.    Beautifully  Illustrated 
with  line  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

Ato'£>^ir»^    TVTarl^*  T7-ac-tj-  '^y  Edwin  J.  lIouston.'Ph.J)..iiT\A  A.  E.  Keiinelhj.^c.'D. 

iT^igcuia  ividUC  l_£l2>y*  xhis  little  work  is  of  special  vnlue  to  readers  of  Prof. 

Thompson's  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 

written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.    1  vol- 
ume, 16mo,  cloth,  75  cents. 

The  Interpretation  of  Mathematical  Formulae.     ?L  DllS/kSL": 

nelly,  Sc.  D.    1  volume,  12mo.,  cloth,  $1  2^. 
A  most  valuable  aid  to  students  and  electrical  workers. 

ATK  C*  rS  Kt^^rtfiz-itTi-         Now  approaching  its  65th  thousand.    By  William  17.  Meadow - 
1_*  \^  Ul  J->iCCLri(«lLy*        croft.    1  volume,  12IT10.  cloth,  so  cents.     Fully  illustrated. 

This  excellent  primary  book  has  taken  the  tirst  iJace  in  elementary  scieutihc  works.  It  has 
received  the  endorsement  of  Thomas  A.  Edison.  It  is  for  ever^'  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.  It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.    KfuS'ScfottfoTemf '•  '  ™'""=' '-"°' 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

^     ,      By  William  J. 
tten  in  collaboration  with  Edwiu  W.  Hammer,    1  volume, 

The  work  explains  in  clear  and  si'mt^'s^yle  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

By  William  IT.  Meadoivcro/t.    1  volume,  12mo,  cloth 
,  and  gold.  75  cents- 

The  lirst  primary  work  on  the  subject.  A  book  for  the  people.  The  author  of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  thi-j  work  about  the  X  Ray  in  his  usual 
clear  and  simiile  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beg^utifuUy  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Rontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sient  Prepaid  on  Receipt  of  Price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


'T'tto   Y  T?-^TT.   or  Photography  of  the  Invlsibre  and  Its  Value  in  Surgery 

I  nc  y\.  rK.a.yf   Morton,  M.D.     Written  in  collabc  ■     " 

iL'mo,  cloth  and  silver.  75  cents;  paper,  50  cents. 


The  A  B  C  of  the  X  Ray. 


•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 


INCANDESCENT  ZTITslT^^^^ 


LAMPS 


INCANDESCENT  LAMP 
could  be  offered  than  the  fact  that  it  is  a  pioneer  in  its  field, 
=^===^=  and  has  successfully  withstood  the  competition  of  the 
innumerable  cheap  and  inferior-grade  lamps  that  have  been  offered.  The  well- 
known  high-grade  qualities  are  features  of  the  SAWYER-MAN  LAMPS. 

5awyer=Man  Electric  Co.,  Allegfheny,  Pa. 

AND  ALL  LEADING  SUPPLY  HOUSES. 


•••• 

•••• 
•••• 
•••• 
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Westinghouse  Systems 

OF  ELECTRIC  TRANSMISSION 


Time  and  Experience  have  proved  the 

efficacy  of  the 

Westinghouse  Systems 

of  Direct  and  Alternating  Current  Transmission  of 
Power.  They  are  applicable  to  every  known  service^  and  under  the  most  severe 
conditions  have  exceeded  all  expectations. 

The  Type  ^*0^  Motor^  for  Alternating  Current^  having  no  commutator  or 
electrical  connection  with  the  revolving  element^  is  adapted  to  operate  in  places  where 
the  use  of  a  direct-current  motor  would  be  prohibitive.  Its  extreme  simplicity  is  a 
most  valuable  feature^  especially  where  inexperienced  persons  are  to  be  depended  upon 
for  its  care.  It  needs  only  to  be  occasionally  oiled  at  the  bearings  to  make  long 
runs  without  further  attention. 


Westinghouse  Electric 


OFFICES: 

New  York,  Atlaata,  Austin, 
Boston,  Buffalo,  Chicago,  Cincin- 
nati, Philadelphia,  St.  Louis.  San 
Francisco.  Syracuse,  Tacoma. 
Denver,  Mountain  Electric  Co. 


&  MFG.  CO., 

PITTSBURG,   PA. 


OFFICES: 

For  Canada,  Ahearn  &  Soper. 
Ottawa.  For  Mexico,  G.  &  O. 
Braoia  &  Co.,  City  of  Mexico. 
Westinghouse  Electric  Co.,  Ltd.,  32 
Victoria  St.,  London. 


In  its  present  perfected  form  the  result  of  over 

ten  years'  experience,  covering  tlie  equipment  of 

XnC  Roney  nearly  two  thousand  furnaces. 

'^~~'^~^~~~~~  Burns  any  kind  of  fuel  with  the  highest  effi- 

iV\echanica.I    Stoker     ciency.     Smokeless    combustion;    labor    saving. 

■^^^— ^^^^^-^^^^^^—     Design  is  such  that  coal-handling  machinery  can 

be  conveniently    used  in    connection,    rivaling 
natural  gas  in  cleanliness  and  convenience. 

There  are  some  conditions  under  which  a  mechanical  stoker  is  not  de- 
sirable. We  know  these  conditions,  and  will  not  sell  except  where  beneficial 
results  are  certain. 

CIRCULAR  ON  DEMAND. 


Westinghouse  Machine  Co., 

MANUFACTURERS. 

Westinghouse,  Church,  Kerr  &  Co., 

ENGINEERS. 


OmCES: 

New  York  Pittsburg 

Boston  Detroit 

PhiladelpHa  Chicago 


y^ 
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Send  for  a  copy  of  our  Latest  Publica=  J 
tion  on  TRANSFORMERS  and  learn 
why  the  GENERAL  ELECTRIC  TYPE 
H  OIL  TRANSFORHER  is  first  in  every 
competitive  test  where  the  following^ 
important  elements  of  design  are  con= 
sidered: 

INSULATION.  The  safety  of  your  customers  depends 
upon  the  integrity  of  the  insulation. 
Type  H  Transformers  are  tested  for 
10,000  volts. 

■■'TEMPERATURE  Excessive  Temperature  Rise  will  cause 
l^l^g^  the    iron   core   losses  to    permanently 

increase  and  the  insulation  to  fail. 

IRON  CORE  'n  Type  H  Transformers  is  the  lowest 

]J)SS  consistent  with  proper  regulation  and 

temperature. 

REGULATION  l"  Type  H  is  2  per  cent,  or  below  In  all 
but  the  smaller  sizes. 


*Many  competitive  Transformers  show  a  temperature 
rise  of  loo  degrees  centigrade- 


General  Electric  Company, 


~ 

/.^R^.'. 

- 

. 

^■^^(iivu'M  nil  i>!|i  M 

- 

- 

Principal  Offices:  SCHENECTADY,  N.  Y. 


Sales  offices  In  all  large  cities  of  the  United  States. 


For  Canada  address  Canadian  General  Electric  Company,  Toronto* 


*|K«f^^#'|«f^«fMf^«§^##*|^#*^#='f^«^*|^4^^^  ^*|3«^4**^'f^*f"^#*f^'^'f'^^'^*f'^*f^*f^  «^e|3sfs<^*^s^^«^!|3^s^sf3«f3^s|3«fa^fMfM^a^e|9 


JUST   iA^HMT  YOU  KRE   L-OOKING  FORI 

-^===— — A   New  and   Valuable   Book =^ 

Electric  Lighting   Plants, 

THEIR   COST   AND    OPERATION. 

By  W.  J.  Buckley.     With  numerous  illustrations,  diagrams,  plans,  tables,  etc.     275  pages.     Cloth.     Price,  ^2.00,  postage  free.     This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.  The  cost  of  Arc  Lighting.    The  cost  of  Incandescent  Lighting. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  Efficiencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys,  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost  of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour.  Cost  of  Power  Generators, 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — ■ 
iron,  Cost  of  Stacks — brick.  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distri- 
bution, Circuits — overhead.  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dynamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.  E.L.A. 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A. ,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curves,  Wiring  Tables — Primary  Wiring,  Wiring  Tables — Secondary  Wiring,  Wiring  Tables,  Motor  Wiring,  Wire, 
,   Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  only  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

sELECTRICIAN    PUBLISHING    COMPANY, 


Suite  51 0  Marquette  Building,  Chicago. 


rAPER  COVER,  PRICE  $1.00. 
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iBIDGEl 


ilDINft 

!OUR  CATALOGUE 


OF  THREE  HUNDRED  PAGES  ILLUSTRAT 
llNC  AND  DESCRIBING  A  LARGE  NUMBER  OP 


BRE)GES  Designed  and 

I  BUILDINGS  ,  '     b  no«  rudy  jnd 

JANDRQOFS.'XL""!""; 

^HE  BERLIN  IRON  BRIDGE  CO. 

j^— }^^  EAST  BERUN.  CONN.  iQ,^-^-^ 


} 


eSHUU^  PATENTf 


q^ELTINGt. 


WOVEN  LEATHER  LIKK  BELTINGm^i^Sm^J 


LACE  LEATHER. 
■SHULTZ'S  PATENT 
,i  PULLEY  COVER. 
v/JBELT  DRESSING 

AND 

Pbeu  cement. 


St.  Lonia,  :i[o.,  IJ.  S.  A. 


"^SSjar^cuWs- 


Til.'AXCiiE.S:  KU  Siinimer  St..  EoKtonr  ll:U.ihftrtv  St..  Xfiw  York:  12;)  N.  3(1  St.,  FhiU 


H)  DELAWARE  HARD  FIBRE  CO., 

ki^  WILMINGTON,  DEL. 

SESTD  FOB  CATALOGUE  AND  SA9IPL.ES. 

Sheets,   Rods,  Tubes   and    Special    Shapes. 


^RtMCHti 


SEND  FOR  300  PAGE  ILLUS.C&T&LOGUE 


pnDOELAIN^^FACTORY. 


'^■f^iSlJif^ 


Keystone  Electrical 
Instrument  Co., 

9tb  St.&  Moatgomery  Ave,, 
PHILADELPHIA. 

Switchboard  Instruments 

For   Central    Stfttaoiis    and 
Isolated  Plants. 
Wew  York.  15  Cortlandt  Street. 
Ohicaeo.231  South  Canal  St. 


Force  Bain, 

Consulting  Engineer, 

Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  rionadnock  Bid;.,  -    Chicago* 


-ATOVSIiT'V  IN  POBCEIiAIN- 


NXSlTir  PXSRU  FUSE  PInUG. 

TRY  IT-YOU'Iil.  BUY  IT. 

KiTe^wr    Co.tc»Jlog:t;»e    Oxat.       SenOl  *or   It. 

PERU  ELECTRIC  MFG.  CO.,  PERU.  IND. 


IM 


l-OCKIE     & 

I  1573  MICHIGAN  AVENUE, 


VIA.L.L., 


CHICAGO. 


MANSFIELD 


MANSFIEI-CI.OHIO. 


"AMERICAN"  sr 

ARE  THE  BEST.    Sind  lor  daicrlptlvl  Circular. 


AMERICAN  BATTERY  CO., 

EST'O  laas.         174  S.  Clinton  SI.,  Chicago,  III, 


VULCANIZED  FIBRE. 

Higliest  grades  for  electrical  insulation  and  mechanical  purposes,  in  s&eets, 
toKs,. n^and  spedalshapes.    Catalogues  and  samples  on ^ application. 

VULCANIZED  FIBRE  CO.,     -     Wilmington.  Del. 

MAKING  Switches  Our  specialty  ■ 

Write  for  full  particulars,  free  Samples, 
etc.      A  new  brand— Pioneer 

WITCHES 

Good  goods  at  low  figures. 
H.  T.  PAISTE  CO. 

CHICAGO  PHILADELPHIA 

The  Bossert  Electric  Construction  Co. 

0 MANUFACTURERS  OF o 

STEEL,  OUTL.ET  ASTD  JlJlfCTION  BOXES, 
SWITCHBOARDS,    PANEI.    BOARDS,    SWITCHES,  ETC. 

iBIack  Diamond  File  Works,  s 

4^?  orK  eiooDS  are  oar  sai.e  in  evebt  i.eai>in«i  hakdwabb  ijt 

l|Q  STOBB  lar  THE  VKITED  STATES  AJUt  CANADA.  iX 

|G.&H.  BARNETT  GOMPANU 

^  PHILADELPHIA,  PA.  ^ 


Inc.  189S. 


Special 
Prize 

Gold  Msdil 
at  Atlanta, 
1895. 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALU  COPPER  CONDUCTOR 


NSULATION  BETWEEN 
CONDUCTORS. 


"We  OWD  the  following  Letters  Patent 
lasued  by  the  United  States,  which 
Ijroadly  cover  the  construction  and  basic 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546,262 
No.  565,053 
No.  565,178 
No.  565.188 
No.  565,217 
No.  565,410 
No.  S94.034 
No.  594,247 
No.  594,281 


T\V'!<\''f(A'\<SSXK((K'\V/?^. 


OPPER  CONDUCTOR 
TINNED. 


77/£  MONT/IUK  MULT/PH/fSE  C/IBLE, 


INSULATION   BETWEEN  CONDUCTORS.. 


COPPER  CONDUCTOB. 


OPPER  CONDUCTOR; 
PARTLY  TINNED, 


ADOPTED  BY  THE  QAMBWELL  AUXILIARY  FIRE  ALARM  COMPAW. 


Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


100 


kROilVID>A/^k'V. 


[  MONTAUK  MULTIPHASE  CABLE  CO.,j 


TELEPHONE.   403      CORTLANDT. 


IME:'\A/     YORK. 


-^<_ iiu_. 


'J1 
PECHHOLDC 

JAN    1  189S 

'# 


$3    PSr    /\nnUm.       Elcctricli»nPlibSoTUnB'comii«r.y.Chlcmgo. 

Vd7"XXirL 


1 0  cents  per  Copy. 


CHICAGO,  DECKMRER  31,  1898. 


No.  27 


SIlVIPLiEX   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT,    siiTiplex  Blectrlcal  Cowpany, 

1137  Monad.nock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTON,  M 


F.  IVIOORS, 

MANUFACTURER  OF 

INSULATED  ELECTRIC  WIRE, 

SOO  ANI>  303  NORTH  THIRD  HTRERT,  PHILAOKIiPHlA.  PA. 


18S9— Paris  Xlxposition, 
Medal  for  Bnbber  Insolation. 

1893— World's  Fair, 
Sedal  for  Bultber  Iiisnlatiom. 


TKA.     MnnlC 


THE  STAKDABD  FOB 

BUBBFB  IXSITLATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Gandee^'Po?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

Wlllard  L,  Candee,  »  „,„.„.,,  7'i^  Rrnailwav    Npw  York  Geo.  T. Manson,  Gon'ISupt 

■.  DurantCheever,  {^""""Sers.  ^33  DIUdDWdy,  neW  lUIR.  w.  H.  Hodglns.Secy. 


-sroVEiiTV  isr  pobcbi/AIn- 


NZSTTir  PERU  FUSES  PI.UG. 

TBY  IT— YOUXI,  BUY  IT. 

PERU  ELECTRIC  MFG.  CO.,  PERU,  IND. 


hhe  Fibre-Graphite  Commutator  Brush,  i 


(U.  S.  and  Foreign  Patents.) 

Ho  Sparking  Under  .Varying  Load. 
No  Wear  on  Commutator. 
No  Stiittlng  of  Quadrant. 

80  per  cent.  Pure  Graptiite. 

For  Sample  Order,  and  Prices,  write  to 

( Holmes  Fibre -Graphite  Mfg.  Co., 

station  Z,  Philadelphia. 


COMMUWmrJ^ 
BRUSH   lil 


,'itVV-VVi?.B.\CMW\(i 


THE  "AMERICAN"  FUEL 

ECONOMIZER 

THE  BEST  IN  THE  WORLD. 

BROOMELL,  SCHMIDT  &  CO.,  Ltd. 

MANUFACTURERS,   "V^0:RI£:,  I^JV.^   XJ.    ®.   .A.. 

Cable  address,  Broomell,  York,  ABC  Code,  4th  Edition. 

OReeN   eNQlNEERlNa   CO.,    518  Western  Union  Building,  Chicago,   HI.,  Sales  Agents  for 

Chicago  and  Vicinity. 


^ESTIIN  Electeai  Injiii'ufflent  Co., 


114  120  William  St.,  NEWARK,  N.  J.,  U.  S,  A. 


Illumated  Dial 


Ttaese  InatrameDts  are 
based  opOQ  the  same  f?ea- 
eral  principle  and  are  joat 
as  Boonrate  aa  oar  regalar 
ataadard  Portable  Direct 
Onrrent  Voltmeters  and 
AzDmeters,  bnt  are  much 
larger,  and  the  working 
puis  are  incloaed  in  a 
neatly  designed,  daet-proof 
cast-iron  case  which  eSeot- 
lTel7  shields  the  Instm. 
menta  from  djstnrblni;  In- 
fiaences  of  exteraal  mag- 
D«tki  fields. 


'^' 


CALIFORNIA  ELEC.  WORKS 
San  Francisco.  Cal. 


PARIS  1867.    CHICAGO  tS93.     PHIUDELPHIA  1876. 

WIRES  AND  GABLES. 

AERIAL,  UNDERGROUND, 
SUBMARINE. 

K:EMeiTK  TA.PK. 

W.  R.  BRIXEY,  Mfr. 

203  Broadway,  New  York. 

Western  OlDoe.  Marquette  BIdg.,  Chlcego,  III. 
M.DUPEROW, 
Waslilngton.D.  C. 


NEW  ORLEANS  ELECTeb',, 
New  Orleans,  La. 


Queen  &  Co., 

1012  Chestnut  St.,  PHILADELPHIA. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ra; 
Focus  Tubes,  Induction  Colls. 


Insulating  Paint ^Varnisli. 

We  were  the  first  chemists  in  the  world  to 
make  a  special  study  of  this  problem.  Our  loni 
experience  and  careful  iDTestigatloneDablei  ni 
to  03  of  service  to  wide-awake  electricians. 

MASSACHUSETTS  CHEMICAL  COMPANY, 

Boston,  Mass.,  U.  S.  A. 


Foree  Bain, 

Consulting  Engineer, 
Electricity,  Mechanics, 

Solicitor  of  Patents 

Expert  in  patent  causes. 
Suite  1657-59  flonadnock  Bldg.,  -    Chicago- 


.« 

LAMP    GUARDS, 

GLOBE        NETS. 

M^ 

WIRE         GOODS. 

WM.  INCLIS 

WIRE   4  IRON    WORKS 

DETROIT.    MICH 

The 


Irai;M&stlros. 

T.H.Brady,  New  Br1taln„Conir., U.S. JU 

ManiifacturerotMastAnDB.Foleastfl 
Bwinglng  Hoods,  House  Brackets  and 
other  Specialties  for  ConstrucHom 
Wot]s.,— Catalogues  and  Prices  fW' 
nisTied  on  application. 


Most  interesting 
T07  EDglne  m&de. 

Electric 
BeamEnsrine 

For  lii^hting 


Clr. 


litsur 


Batteries. 
Sent    prepaid  on 
receipt  of  !il.50. 

SONS. 
Salem.  Ohio. 


N.  1.  R. 


National 

India 

Bnbber  Co's 

RUBBER  COVERED 

\A/ires   and  Oables. 

OFFICE  AND  FACTORY:  BRISTOL,  R.  I. 


Un/AKORPF 


oiiab'^ 


rfteE"  cOll^S 


UL/A"-       TO  OP6RATB  ON  HIGH  OR 
UOW  POTEMTIAU-  wf^-'^ 


ROTART  BREAK 


R- EDWARDS- 
ALUN&EN- 


EDWARDS  8i  CO.llZnt'l 

I44'^"S'^- FOURTH  A''= 

NEW  YORK   CITY- 


PARAGON  REFLECTORS 


Weston  Standard  illuminated 

Dial  Station  Voltmeter, 

Style  B. 


f estos  Standard 

Portable  Direct  BeadiUfj 
Voltmeters  and  Millivolts 
meters.  Ammeters  and  Mil- 
ammetera.  Wattmeters 
andVoltmeters.  for  Alter- 
nating anil  Direct  Current  ' 
Oircnita. 

Our  portaljle  lustrtimeDtB 
are  recognized  asstundarde 
throutrhout  the  clvlUzed  ' 
world.  ' 

Our  Semi- Portable  La- 
boratory Standard  Volt-  ; 
metera  and  Ammeters  are  i 
still  better. 

They  are  the  most  relia-  ! 
ble,  abaolbta  staadards  tor  '. 
Laboratory  use.  ; 


Silver=Plated 
Mirror   Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  shbw  windows  and  over  ma- 
chines,work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  in  show  windows. 

Get  our  Catalogue  and  Prices. 


Mention  the  Wkstekn  Electriciak  when  writing  for  catalogues. 


American  Reflector  &  Lighting  Co., 

271-273  FRANKLIN  ST.,  CHICAGO. 
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=BOILER= 
COMPOUNDS! 


Keystone 
Eiectrical 
Instrument  Co. 


Switchboard  Voltmeters, 
Ammeters,  Cround  Detec- 
tors and  Differential  Volt- 
meters. 

Type  "K"'  'Huminated  Dial. 

We  meet  all  the  requirements  of  modern  Central  Stations  or  Isolated  Plants 
■whether  using  direct  or  alternating  current  circuits. 

Our  instruments  are  constant  and  durable,  sensitive  and  accurate,  pleasing il 
appearance  and  always  correct. 

We  can  interest  you  in  prices  and  other  details  if  you  will  write  to 
Nintli  Street  and  llonteomery  Avenue,  Philadelphia. 

Sfew  York,  15  Cortlandt  Street. 

Chicaso.  S'tl  Month  Canal  Street. 


BNCANDESGENT  LAMPS  RENEWED 


MANUFACTURERS  OF  NEW  LAMPS. 

Lamps  exchanged  for 
burned-out  lamps. 
LYNN  INCANDESCENT  LAMP  CO.,  LYNN,  MASS. 


Either  NEW  or  RENEWED 


For  Pleasnre  Photography. 

Adlake  Camera, 

$10.00  and  $12.00. 

It  is  the  easiest  camera. 

Makes  the  best  photographs. 

Never  out  of  order- 

Takes  4x5  plates  that  all  dealeri  keep— do 
matter  what  make— get  'enf  aoywhere. 

The  after-expense  is  least. 

The  pleasure  is  most- 
Sent,  express  paid,  anywhere  in  Ihernlted 
States- 

A  careful  book  on  It  sent  if  you  ask. 

Adais  &  Westlake  Compary, 

110  Ontario  St.,  CHICAGO. 


VICTOR  CIRCUIT  BREAKER 

F.  A.  LA  ROCHE  &  CO.,  13th  and  Hudson  Streets,  NEW  YORK. 


Grimshaw  White  Core, 

RAVEN  WHITE   CORE,  RAVEN   BLACK 

CORE,     COMPETITION      LINE      WIRE, 

GRIMSHAW      AND      COMPETITION      TAPES      AND 

SPLICING    COMPOUNDS. 


New  York  Insulated  Wire  Company, 


MAIN  OFFICE: 
13-17  Cortlarot  St.,  New  York. 


.  I         CHICAGO: 
'  t  320  Dearborn  St. 


BOSTON: 
134  Congress  St.  . 


SAN  FRANCISCO: 

71  Flood  Building. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HANa-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  PuBLiSfflNG  Co., 


Suite  510  Marquette  Building, 
CHtCRGO.  ILL. 


ONE 

DOLLAR 

EACH. 


[Lit 


NET  PRICE,  $6.50. 


JVOAZVT  ]KK^J\.r>'^— Oatalogjtxe  IVo.  lO. 

A   New   Pocket   Battery  Gauge,  to  retail  $3.50,  win  be   ready  Nov.    ist. 

Something:  New  in  Burglar-Alarm  Traps  °ow  ready,    a  lot  of  specialties 

we  are  now  making  can  be  purchased  at  the  right  price. 

THE     MESCO    DRY    BATTERY    (better  than  ever) 

Prices  to  suit  buyers  who  are  using  cheaper  grades. 

We  are  Manufacturers  of  Miniature   Incandescent   Lamps. 


MANHATTAN  ELECTRICAL  SUPPLY  CO. 

32  CORTLANDT  STREET,  NEW  YORK. 


December  31,  1898 


WESTERN  ELECTRiaAN 


It 


VVV%*VV*«*V****«*VV'»*%*  V  V  •«♦%•%♦♦»•♦,•%•♦♦•*•' 

The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trade 
mark  "ELECTRA." 


roR 

DJ  R  E  C'T 

CURRENT 
.ARC.  LAMP'S 


UNEQUALI.EO  IN  QUAUpc    V'j-Z 
AND    EFFICIE>tfY  ^ 


r'OR_  . 

A'ia"EHnATING 


Ety   STEADY 
^*tlD    &R4LLIANT    LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc   lamps   counts   for  buf 
little    where    poor    carbons  are 
used  in  lamps. 


For  High  Potential  Power  Transmission 


-rsE- 


(i 


PROVO  TYPE" 
HIGH  POTENTIAL  INSULATOR. 

This  Insulator  was  designed  by  V.  G.  Converse, 
E.  E.,  for  the  Telluride  Power  Transmission  Com- 
pany of  Provo,  Utah.  It  has  been  in  successful  opera- 
tion for  more  than  a  year  at  Mercur,  Colo.,  carrying 
a  current  of  40,000  volts.  Manufactured  and  guaran- 
teed by 

HEMINGRAY  GLASS  CO.,  Covington,  Ky., 

Manufacturers  of  Glass  Insulators  for  all  purposes. 


Electric  Carriage*  n  QC 
LlgM  Jo. 30 


WE  ARE  SELLING 

$  #.00  Electric  Bell  Outfits  for $  1.00 

21.00 Telephones,  complete,  for 5.95 

12.00  Fan  Motors,  with  Batteries,  for..     5.95 

8.00  Electric  Hand  Lanterns  for 8.00 

10.00  Electric  Carriage  Lights  for S.95 

8.00  Medical  Batteries  for 8.95 

5.00  Electric  Belts,  the  genuine,  for  . .     1.00 

3.00  Necktie  Lights,  with  Dry  Battery    1.50 

14-Candle  Hanging  Lamp,with  Battery.  10.00 

Telegraph  Outfits,  complete,  for 2.25 

Miniature  Electric  Lamps  for .40 

Sewing  Machine  Motors  for 5.00 

^^  _  ^  All  Electrical  Books  at  low  prices. 

Ive  Undersell  alt  on  Everything  Electrical. 

OHIO  ELECTRIC  WORKS,  CLEVELAND,  O. 

HEADQUARTERS  FOR  ELECTRIC  NOYELTIES  AND  SUPPLIES. 

Agents  wanted.    Send  for  Now  Catalogue  just  out. 


I  C  WE  MAKE  CUTS  \ 
U   OF  ALL  KINDS.  £ 


I  Readers  of  this  journal  In  need  % 

■        of  cuts    will   do  well  to  get  our  S 

S     prices  beforeorderlngelsewhere.  ? 

20  years  In  the  business.  *m 

Chicago  Electro.  &  Stereotype  Co.,  s 

149-165  Plymouth  Place,  Chicago,  III.  j! 
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HARDTMUTH  CORED  AND  SDLID  CARBONS 


IRECT 


iURREIMT   A.RC    UA.IVII 


WE  HATE  IHr  STOCK  THE  FOL.LOTt'INe}  SIZES: 


CORED  CARBONS. 

Diameter.  Length. 

5-16  in.  X  6  in.,  6%  in.,  7  in.,  yj^  in.  and  8  in. 

3-8  in.  X  7  in.,  8  in.,  9  in.,  ()%  in.,  10  in.  and  12  in. 
7-16  in.  X  6  in.,  7  in.,  8  in.,  g  in.,  95^  in.,  10  in.  and  12  in. 

1-2  in.  X  6  in.,  7  in.,  •]%  in.  and  8  in. 

5-8  in.  X  12  in. 


SOLID  CARBONS. 

Diameter.  Length. 

7-16  in.  X  7  in.  and  10  in. 
1-2  in.  X  6  in.,  yyi  in.  and  12  in. 

Having  received  a  large  consignment  of  these  Car- 
bons jnst  before  the  new  tariff  went  into  effect,  we  are 
prepared  to  malie  very  low  prices.    Send  for  price  list. 


CHICAGO  EDISON  COMPANY, 


>IM 


IL.^IIMO,     139     .A^/^IVIS     STREET,     <3I-I  IC^BkOO. 


SINGLY  ON  90  TO  t25  V. 
SINGLY  ON  220  TO  240  V. 
TWO  OR  MORE  IN  SERIES 
ON  200  TO  600  V. 


BERGMANN 

E  ENCLOSED  ARC  LAMPS.  D 
R  DIRECT  CIRCUITS.       E 

R 

e 

M 
A 

II  General  locandesceot  Arc  Light  Co.,  m, 

q  572  First  Avenue,  New  York.  ^ 

BERGMANN 


G 

M  ALTERNATINB 
A 

N 


SINGLY   ON   100  TO  130  V. 
ANY  ALTERNATIONS. 


ARC  LAMP  SALES   DEPT.: 


9  ■4f4!^f*4^f*4^*:4:^f^if*4i0^l*4'*^f*^'4f0^l^!*W**4^ 

I 


Just  Out! 

WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1899. 

JO  Cents  Per  Copy  £ 

Discount  on  Large  Orders.  J 

ELECTRICIAN  PUB.  CO., 

510  narquette  Building,  CHICAQO. 


9  >*9»j^»*******4^J^*,P****4tif-9^fi^***^t**!p*^^^ 


PEOPLES'  ELECTRIC  MFG.  CO., 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS, 


-And  manufacturers  of— 


Open  and  Enclosed  Arc  Lamps 


FOR  SERIES,  ALTERNATING  AND  DIRECT  CURRENT. 
E^ynamos  and    l\/lo-tors.       S^A/^i-boh boards.         P 


inelboards. 


Factory:   Ocean  Ave.  and  South  St.,  BROOKLYN  HILLS,  L.  I. 
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EVERYWHERE. 


AT  SANTIAGO. 


AT  SANTIAGO  AND  WASHINGTON. 


EVERYWHERE. 


*4 


A 

FEW 

OF  THE 

WINNERS" 

OF  THE 

YEAR! 

WITH 

OUR  GREETING 

FOR  A 

HAPPY  NEW 
YEAR. 


OUR  NEW  YEAR'S 
ARCH  OF  TRIUMPH  I 


Central  Electric  Co- 


CHICAGO. 


GEO.  A.  McKINLOCK,  President. 

CHARLES  E.  BROWN,  Secretary. 
S.  R.  FRAZIER,  Treasorer. 


EVERYWHERE. 


AT  SANTIAGO. 


AT  PORTO  RICO. 


AT  THE  PHILLIPINES. 


AT  SAN  JUAN, 


yi 
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IN  A  PLANT  ARE 

LIKE  VEINS  IN  A  HUMAN  BODY, 

Transmitting  PoTier,  Motion,  LJFE. 

Both  must  be  kept  in  order.  A  belt  with 
C1.I NO-SURFACE  ieqaii>es  hardly  any 
attention,  assures  absolutely  XO  slipping-, 
IXCREASEI>  power  with  belts  ST>A€K  and 
soft.  Your  old  oily  belts  can  be  given  the 
life  of  new  ones.  We  will  tell  you  how 
FREE  of  cost. 

CLINC-SURFACE  MFG.  CO.,  1  77-182  VIRGINIA  STREET,  BUFFALO,  N.Y. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


AnniKiioistors. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Edwards  A  Co. 

Eleocrlo  APP^aaoe  Co. 

Illlaois  Electric  Co. 

Onio  EieccTic  Works. 

Partrick,  Carter  &  Wllklns. 

Proctor-Raymond  MIg.  Co. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Are  Ijunps. 

Central  Kleotnc  Co. 

Dlebl  Mlg  Co. 

Electric  Arc  Ligtit  Co. 

Vi.  Wayne  Eleo.  Corporation. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Light  Co. 

InBull,  Martin  J. 

Lea  Mfg.  Co. 

Peoplf^s'  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouse  El.  A.  Mfg.  Co. 
Are  JLifftLt  Cord. 

Lescheu-Macomber-Wliyte 
Co. 

Samaon  Cordage  Wks. 
Bcaterleg  and  Jars. 

Central  Eflectric  Co. 

Commercial  Kl.  Supply  Co. 

Eleotrlo  Appllanoe  Co. 

Illinois  Electric  Co. 

JLeolanche  Battery  Co.,  The 

Manhattan  Elec  Sup.  Co. 

National  Carbon  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  &  Wllklna. 

Peru  Eleo.  Mfg.  Co. 

Roche,  Wm. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Bearinss    and    Bearins 

aieCal. 

Leschen-Maoomber-Whyte 
Co. 
B«llH. 

Central  Electric  Co. 

Commerolal  El.  Supply  Co. 

Edwards  &  Co. 

niectrlo  Appllanoe  Oo. 

Huebel  &.  Manger. 

Illinois  Electric  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  A  Wllklns. 

Proctor-Raymond  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Belt  Dressing. 

Oilng-Surface  Mfg.  Co. 

Leather  PreserverMEg.Corp. 
B«ltlns.  ^^,    ^ 

Leather  PreserverMfg.Corp. 

L.  P  &  D.  Transmitter  Co. 

Peerleas  Ruboer  Mfg.  Co. 

Shulli  Belting  Co. 
B«ller«. 

Ames  Iron  Works. 

Airmington  &  Sims  Co. 

Westinghouse,  Church,  Kerr 
&Co. 
B*«ka,  Eleetrleai. 

smtriolftn  Publishing  Oo. 
Bridges,  Floors.  Cranes. 

Berlin  Iron  Bridge  Co. 
BruBkea. 

Central  Electric  Co. 

OommercUl  El.  Supply  Oo. 

Holmes  Fibre-Graphlte  Co. 

K.  &  W.  Company. 

Ohio  Elec.  Specialty  Mfg.  Co. 

Western  Elect.  Supply  Co. 
BnilfUnes  and  Booflnff. 

Berlin  Iron  Bridge  Co. 
Biirsiar  Alarms. 

Central  Electric  Co- 

Commerolal  El.  Supply  Co. 

Edwards  &  Co. 

SlMtrlc  AjapUanoe  Co. 
nebel  b  Sunxer. 
Partrick,  Carter  A  Wllklns. 
Western  Elect.  Supply  Co. 
Oablev  (See  Insulated  Wirei.) 
CWbles,  JBleetric  (Seelnsn- 
Ated      WUss) ,     Copper, 
Sheet  and  Bar. 
Amerloan  Bleo,  Works. 
Briiey.  W.  a. 
Oenki%l  Electric  Co. 
Oommerolal  El.  Supply  Co. 
BMlcm  Eleotrlo  Cable  Oo. 
General  Eleotrte  Co. 
IlUnolB  Electric  Co. 
Moore.  Alfred  F. 
Mew  York  Ina.  Wire  Oo. 
Slnplax  Electrical  Oa 
^uidard  Underground  O-  Co. 
Wuhburn  b  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 


CarbonSiFolBta  A  Plates. 

Central  £leotno  Oo. 

Quoago  Ediion  Ca 

Oommerolal  2L  Supjiily  Oo. 

Eleoinc  AjppUanoe  uo. 

National  Carbon  Co. 

KeiaUiffer,  Huga 

Western  Elect.  Supply  Co. 
Castings. 

Bubler  Electric  Co. 
Circnit  Breakers. 

LaRocbe  &  uo.,  F.  A. 
ComponncL 

Dearborn  Drug<fcOham.Wks 

Illlnoii  Electric  Co. 

Mass.  Chemical  Co. 

MoLennan  &  Co.,  K. 

Ohio  Elec.  Specialty  Mfg.Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Commercial  El.  Supply  Oo. 

Electric  Appliance  Co. 

Western  Elect.  Supply  Co. 
Construction  A  Kepairs. 

Chicago  Edison  Co. 

Ft.  Wayne  Elec.  Corporation. 

Hodge,  Walsh  A  Loring. 

Sargent  &  Lundy. 

Wagner  Elec.  Mig.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Contraetors  and  Electrie 

I4£ht  Plants. 

Balh.  Foree. 

Central  Electric  Ca 

Commercial  El.  Supply  Co. 

DleU  Mfg.  Co. 

Ft.  Wayne  Eleo.  Corporation. 

General  Eleotrlo  Co. 

Pelton  Engineering  Co. 

Sargent  &  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Weitlnghouie  Bleo  a  Mf  g  Co. 
Copper. 

Besly  &Co..ObJifl.  H. 

Mansfield  Temp.  Copper  Co. 
Copper  Wires. 

American  Eleotrloal  Works. 

Besly  &Co.,ChuH. 

Brliey,  W.  R. 

Central  Eleotrlo  Oo. 

Chloago  Edison  Co. 

Commerolal  El.  Supply  Co. 

Eleotrlo  Appllanoe  Co. 

General  Eleotrlo  Oo. 

Illinois  Electric  Co. 

National  India  Rubber  Oo. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Eoebllng's  Sona.  Co.,  J.  A. 

Simplex  Eleotrloal  Co. 

Sundard  Underground G-  Oo. 

Waihbum  A,  Uoen  ICfg.  Co. 

Western  Elect.  Supply  Co. 

Cordace. 

Samion  Cordajce  Wki. 

Correspondence  tSehools. 

Elec.  Engineer  Corr.  Inst. 
Int.  Correspond.  SehooU. 

Cross-Amis,    Pins    and 
Brackets. 

Brady,  T.  fl. 
Central  Electrie  Oo. 

Central  Mfg.  Co. 
Commerolal  El.  Supply  Co. 
Eleotrlo  Appllanoe  Co. 
Electric  Ry.  Equipment  Co. 
Farr  Tei.  A  Ooni.  Sun.  Co. 
Western  Elect.  Supply  Co. 

Cut-On  ts  and  Sirltehes. 

BoBsert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  EdUon  Co. 
Commercial  £1.  Supply  Oo. 
Cutter  EL  ft  Mfg.  Oo. 
Edwards  *  Co. 
Eleotrlo  Appllanoe  Co. 
Emerion  El.  Mfg.  Ca 
General  Elee.  Co. 
Illinois  Electric  Co. 
InsuU,  Martin  J. 
K.  A  W  Company. 
Leonard.  H.  Ward  Elee.  Co. 
FalBteCo.,H.  T. 
Peru  Elee.  Ufc.  Oo. 
Wa«ner  Sleo.  llff.  Oa 
Western  Eleotrlo  Co. 
Western  Elect.  Supply  Co. 
WeeUachoon  EL  k  Ulg.Oo. 


F'er  .Alphab^-tl^al    Indesc 


Pywasii— ■ 

Central  Electric  Co. 
Chicago  Rheostat  Co. 
Commercial  EL  Supply  Co. 
Diehl  Mfg.  Co. 

Fl.  Wayne  Eleo.  Corporation. 
General  Electric  Co. 
InsuU,  Martin  J. 
Ohio  Electric  Works. 
Sargent  Si  Lundy. 
United  Elec.  Imp.  Co. 
Wagner  Elec.  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Weetioshouse  EL  &  Mfg.  Co. 

EcoBomiJiers,  FneL, 

Broomell,  Schmidt  A  Co. 
dec.  Heaths  Appliances. 

American  Eleo.  Heater  Co. 
Electric  Baiiiraya. 

General  Eleotrlo  Co. 
Weitlnghouie  EL  &  Mfg.  Oo. 

Electrical  and  Meoliianl- 
eal  EBfflneers. 

Bain.  Foree. 
Lemon,  L.  E. 
Pelton  Eneineering  Co. 
Sargent  A  Lundy. 

Electrical  Instruments. 

Central  Electric  Co. 
Commercial  El.  Supply  Co. 
Cutter  El.  &  Mfg.  Co. 
Eleetrlo  Appliance  Co. 
General  Electric  Co. 
Illinois  Electric  Co. 
Keystone  El.  Instrument  Co. 
Leonard,  Ward,  Elee.  Co. 
Ohio  Electric  Works. 
PalsteCo.,  H.  T. 
Queen  A  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Weiton  Eleotrloal  Init.  Oo. 

Electrical  Specialties. 

Central  Electrie  Co- 
Chicago  Fuse  Wire  A  Mf.  Co. 
Commerolal  EL  Supply  Oo. 
Davie  A  Sons,  M. 
Lea  Mfg.  Co. 

Ohio  Elec  Specialty  Mfg.Co. 
Ohio  Electric  Works. 
Western  Elect.  Supply  Co. 

Electro- Platinc  9IachV< 

Beily  8iCo.,Chaa.  H. 
General  Electric  Co. 
Hohart  Eleo.  Mfg.  00. 

Marines,  Stea^. 

Ames  Iron  Works. 
ArmJngton  &  Sims  Oo. 
Ball  Engine  Oa 
Skinner  Engine  Co. 
Westinghouse,  Church,  Kerr 
A  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Commerolal  EL  Supply  Oo. 

Dlehl  Mfg.  Co. 
Emerson  El.  Mfg.  Co. 
General  Electric  Co. 
Illinois  Electric  Co.    _ 
Ohio  Electric  Works. 
St.  Louis  El.  Supply  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Oo. 
Weitlnvhouie  EL  A  Mfg.  Co. 

Fibre. 

Delaware  Hard  Fibre  Co. 
KftrtSTOrt  Mfg.  Co. 
Yulcaniied  Fibre  Co. 
FUes. 
BamettOo.,G.  AH. 

Fixtures,  El.  A  Comb*n. 

Central  Electric  Co- 
Commerolal  El.  Supply  Co. 
Western  Elect.  Supply  Co. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Fuses,  Enclosed. 

Chicago  Fuse  Wire*  Mf.  Co. 
InsuU,  Martin  J. 
Fuse  Wire. 
Central  Electric  Co. 
Chicago  Fuse  Wire  A  Mf.  Co. 
Oommerdlsl  BL  Supply  Oo. 
Eleetrlo  Apnllamee  Oa 
Western  Elect.  Supply  Co. 

f   A. 


easkets. 

Peerless  Rubber  Mfg.  Oo. 

Robertson  A  Sons,  J.  L. 

Qas  Lightins.  Electric. 

Central  Electric  Co. 

Partrick.  Carter  A  WUklns. 

Western  Electric  Co. 
€rears. 

Besly  A  Co..  Chaa.  H. 
Crcneral  Elec.  Supplies. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  EL  Supply  Co. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Illinois  Electric  Co. 

InsuU,  Martin  J. 

Manhattan  Bleo.  6up.  Co. 

Ohio  Electric  Works. 

Partrick,  Carter  A  Wllklns. 

Peru  Elec.  Mfg.  Co. 

St.  Louis  El.  Supply  Go. 

Standard  Electric  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Olobes  and  Eleotrieal 

€}lassirare. 

Central  Electflc  Co. 

Commerolal  EI.  Supply  Co. 

Hemingray  Glass  Co. 

Western  Elect.  Supply  Co. 
GoT'nors,  Water  Wlieel. 

LombardWater  Wheel  Gt.Co. 
ttrapkite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dlion  Crucible  Co.,  Job. 

Holmes  Flbre-Granliite  Co. 
Guards,  Inc.  Ijamp. 

Inglis,  Wm..  Wire&  Ir.  Wks. 
Insulators   and  Insulat- 

inc  Materials. 

Brlxey,  W.  R. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Commercial  El.  Supply  Co. 

Delaware  Hard  Fibre  Co. 

Electric  AppIiaQee  Co. 

Emerson  El.  Mfg.  Co. 

Empire  China  Worki. 

Hemingray  Glass  Co. 

Illinois  Electric  Co. 

Kartavert  Mfg.  Co. 

Mass.  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.jThe. 

Palste  Co.,  H.  T. 

Peru  Elec.  Mfg.  Co. 

PhUllps  Insulated  Wire  Ca 

Simplex  Electrical  Co- 

Standard  Underground  0.  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Insulated      Wires     and 
Cables— Mavnet  IVlres. 

American  Electrical  Works. 
Brliey.  W.  R. 
Central  Electric  Co. 
Commercial  fil.  Supply  Co. 
Eastern  Electric  Cable  Oa 
Eleotrlo  Appliance  Ca 
General  Electric  Co. 
Leschen-Maoomber-Whyte 

Co. 
Montauk  Multlph.  Cable  Co. 
Moore,  Alfred  T. 
National  India  Rubber  Oo. 
New  York  Insulated  Wire  Co. 
Okonlte  Ca,  The. 
Phillips  Insulated  Wire  Co. 
Roobling'3  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Washburn  A  Moen  Mfg.  Co. 
Western  Elect.  Supply  Co. 

Junction  Boxes. 

Boisert  Sleo.  Const.  Co. 
Leonard,  H.  Ward  Eleo.  Co. 

Ijamps,  Incandescent. 

Buckeye  Electric  Oa 
Central  Electric  Co. 
Chloago  Edison  Co. 
Commercial  El.  Supply  Oc. 
Edison  Lamp  Dept. 
Edison.  Thomas  A.,  Jr. 
Electric  Appliance  Co. 
General  Electric  Ca, 
minola  Electric  Co. 
InsuU,  Mai-tln  J. 
Rammer  Co..  John. 
K.  A  W,  Company. 
Lynn  Inc.  Lamp  Co. 
Manhattan  Eleo.  Sup.  Co. 
Ohio  Electric  Works. 


Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
United  Elec.  Imp.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  EL  a  Mfg.  Co. 

Liffhtnins:  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
maenet  Yf^ire. 

(See  Insulated  Wlrei.) 
Dlechanleal  Ilaehinery. 

Besly  A  Co.,  Chas.  H. 

Stilwell-Bleroe  Smlth-Vaile. 

Westtnghouae,  Church,  Kerr 
&Co. 
Sllea. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Mloa  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Slinine  Apparatus,  Elec. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors. 

Chicago  Rheootat  Co. 

Commercial  El.  Supply  Co. 

Dlehl  Mfg.  Co. 

Ft.  Wayne  Elec.  Corporation. 

General  Electric  Co. 

Hohart  Elec.  Mfg.  Co. 

lUlnols  Electric  Co. 

InsuU,  Martin  J. 

Ohio  Electric  Works. 

Sargent  A  Lundy. 

United  Elec.  Imp.  Co. 

Wagner  Elec.  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  S-ipply  Co. 

Westinghouse  EL  A  Mfg.  Co. 
ATame  Plates. 

G.  A  P.  Engraving  Co. 
Packing. 

Besly  A  Co.  Chaa.  H. 

Garlock  Packlof  Co. 

Peerless  Rubber  Mfg.  Co. 

Robeitson  A  Sona,  J.  L. 
Paints. 

Central  Electric  Co. 

Cling-Surface  Mfg.  Co. 

Commercial  El.  Supply  Co. 

Mass.  Chemical  Co. 
Phosphor  Bronze. 

Besly  ft  Co.,  Ohas.  H. 

Phosphor  Bronse  Sm.Co.Ltd. 
PlatinuiB. 

Baker  A  Oo. 
Poles. 

Berthold  A  Jennings. 
Central  Mfg.  Co. 

Electric  Ry.  Equipment  Co. 

Llndsley  Bros. 

Torrey  Cedar  Co. 

Worcester  A  Co.,  0.  H. 
Porcelain. 

Central  Eleotrlo  Co. 
Commerolal  El.  Supply  Co. 
Empire  China  Works. 
Peru  Elec.  Mfg.  Oo. 
Beflners. 

Swarti  Metal  Refining  Co. 
Reflectors. 
Amer.  Reflector  A  Ltg.  Co. 

Be-  W^indins— Bepair  s. 

Cass  A  Aaron  Co. 

Chicago  Armature  Co. 

Chicago  Edison  Oo. 

Hodge,  Walsh  A  Lorlng. 

Pelton  Enetneering  Co. 

Stewart  Electrical  Co. 
Rheostats. 

Chicago  Rheostat  no. 

Cutler-Hammer  Mfg.  Co. 

General  Electrie  Co. 

InsuU,  Martin  J. 

Leonard,  Ward,  Electric  Co. 

Ohio  Eleo.Speoia'ty  Mfg.  Co. 

Westinghouse  EL  A  Mf  g-  Co. 
Rooflns. 

Cincinnati  Corrugating  Co. 
Second-Hand  Maohin'y. 

Cass  A  Aaron  Co. 

Hodge.  Walsh  A  Lorlng. 

Pelton  Engineering  Co. 

Stewart  Electrical  Co. 

Wickes  Bros, 
Shades. 

Amor  Reflector  A  Ltg.  Co. 
Speakine  Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 


ElBctric  Appllanoe  Oo. 

Illinois  Electric  Co. 

PartricK,  Carter  A  WUklna. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Keystone  El.  Instrument  Co. 

Queen  &  Co. 

Robertson  &  Sons,  J.  L. 

Weston  Electrical  Inat.  Co. 
Springs. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries, 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Lockie  A  TlaU. 
Tapes,  Insulating, 

American  Electrical  Works. 

Briiey,  W.  R. 

Central  Electric  Co. 

Commercial  El.  Supply  Co. 

Electric  Appliance  Co. 

Illinois  Electric  Co. 

Lescheu-Macomber-Whyte 
Co. 

Moore,  Alfred  F. 

New  York  Insulated  Wire  Co 

Okonlte  Co..  The. 

Simplex  Electrical  Co. 

Washburn  A  Moen  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Telephones,     Telephone 

Material   and  Switch- 

boards. 

AUen-Hussy  Co. 

American  El.  Telephone  Co. 

Commercial  El.  Supply  Co 

Eureka  Electric  Co. 

Farr  Tel.  A  Cons.  Sup.  Co. 

Fisk,  H.  M.,  Mfg.  Co. 

Gordon,  A.  Y. 

InsuU,  Martin  J. 

Kokomo  Tel,  A  El.  Mfg.  Co 

Kusel.  D.  A.  Tel. &  EI.  Mfg. Co. 

Manhattan  Elec.  Sup.  Co. 

Rawson  Electric  Co. 

St.  Louis  El.  Supply  Co. 

Standard  Tel.  A  El.  Co. 

Sterling  Electric  Co 

Stromberg-Carlson  TI.M.C0. 

Viaduct  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect  Supply  Co. 

Western  TeL  Cons.  Oo. 

Wllhelm  Tel.  Mfg.  Co. 

Williams  Electric  Co. 
Tools. 

Klein  A  Son,  Mathiae. 
Transfbrmers. 
Central  Electric  Co. 
Commercial  EL  Supply  Co. 
Ft.  Wayne  Elec.  Corporation 
General  Electric  Co. 
Kuhlman  Electric  Co. 

Wagner  Elec.  Mfg.  Oo. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co 

TroUey  Cord. 

Samson  Cordage  Wks. 
Trucks.  Electric  Car. 

Genera!  Electric  Co. 
Westinghouse  EL  A  Mfg.  Oa 

Turbine  <£  If"  at  er  Wheels. 

Dayton  Globe  Iron  Works  Co 
Leflel&Co.,  Jas. 
Pelton  Water  Wheel  Co. 
StUwell-Bl8»-e«  Smith- Vaile 
Vulcanized  Fibre. 
Vulcanized  Fibre  Co. 

W^lrct  Bare. 

Besly  &  Co.,  Chas.  H. 
Brliey.  W.  R. 
Central  Electric  Co. 
Commercial  El.  Supply  Ca 
Electric  Appliance  Co. 
lUlnols  Electric  Co. 
Leschen-Macomber-Whyto 

Co. 
Okonlte  Oo. ,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Standard  Underground  0.  Co 
Washburn  A  Moen  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
XBay  Outfits. 
Central  Electric  Co. 
Commercial  Bl.  Supply  Oa. 
Edison  Lamp  Dept. 
Qaeen  ti  Co. 
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TheBestSystemofBeltinglntheWorld 
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When  you  want  to  enlarge  your  plant 
and  need  a  larger  building,  write  us.  We 
can  save  you  money. 

When  your  belts  slip  and  bearings  heat, 
remember  us.    We  can  do  you  good. 


COLUMBIA  Carbons 


As  COLUMBIA  is  the  gem  of  the  ocean,  so  is  the  ''COLUMBIA"  the  gem  of  Enclosed  Arc  Carbons. 


isiA.iffXJF'A.crTJUEm  :b^v 


**riTE  '  ivATr orr^j^rifa-c: A^^^SW^TCO . 


600    HIGHLAND   AVENUE, 


CLEVELAND,   OHIO. 


PLAIN    PETITE  ENCLOSED  LAMP  WITH   OUTER  GLOBE  K. 

Manufacturers  and  Dealers 
ELECTRICAL  SUPPLIES  AND  APPARATUS. 

Arc  and  Incandescent  Lighting  Dynamos, 
Power  Dynamos  and  notors, 
Arc  and  Incandescent  Lamps, 
Switches,  Sockets,  Cut  Outs. 
Pan  Motors,  Telegraph,  Testing  and 
Measuring  Instruments,  Wire,  Bells. 
Batteries  and  all  Sundries  Required  In 
an  Electrical  Installation. 

WESTERN  ELECTRIC  COMPANY, 

CHICAQO.  NEW  YORK. 

LONDON.  ANTWERP.  PARIS, 

79  Coleman  St.        33  Rue  Boudewyns.  45  Avenue  de  Breteull. 


WESTERN 
^  ^       ELECTRIC 

..ARC. 

LIGHTING 
DYNAWOS. 

SIZES  FROM 

5o  light  to  150  light  ca- 
pacity, 9.6  amperes.  8s 
to  I80  light  capacity,  6 
amperes. 

SEND  FOR  BULLETIN  1002. 


WESTERN  ELECTRIC  COMPANY, 

CHICAGO.  NEW   YORK. 


LONDON, 
79  Coleman  Street. 


ANTWERP, 
33  Rue  Boudewyns. 


PARIS, 
45  Avenue  de  Breteuil. 
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THE  GENERAL  PRINCIPLES 


OF 


Telephony 


^ 


Are  Now  Well  Established. 


TELEPHONE  HAND-BOOK 

BY  HERBERT  LAWS  WEBB, 

Deals  with  them.  No  matter  what  kind  of 
Telephones  and  Switching  Apparatus  you  use, 
or  expect  to  use, 

YOU   WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00   POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGQ. 
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WESTERN  ELECTRICIAN 


CRANK    N.   PHILLIPS,   PnCXDCNT. 

C.  H.  WAGENSEIL,  TncAsuncn. 


EUGENE  F.   PHILLIPS, 

General  Manager. 


E.  ROWLAND  PHILLIPS,  VICE-PRCR. 
C.  R.  REMINGTON,  JR.,  See. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVEDEalCE,  K.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire. 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  A^D  UNDERGROUND  USE. 

New  York  Store,  P.  C.  Ackerman.  10  Cortlaiidt  St. 
Chicago  Store,  F.  E.  Donohoe,  241  Madison  St. 
Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Worko. 

'^        MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,   R.  I. 

THE  "CLARK   WIRE. 


FOR 

SWITCHBOARD. 

RAILWAY 
andMOTOR  USE. 


All  sizes  of 

Stranded  and  Flex* 

Ible  Wire  and 

Cablf  s  with 

CUrk's  Insulation 


inspector  Boston  Fire  Underwriters'  Union  says: 
**A  thoroughly  reliable  and  desirable  wire  In  every  respect." 

The  Clark  wire  has  been  before  the  public  and  in  use  for  the  past-  ten  years, 
and  has  met  with  universal  favor.  We  guarantee  our  insulation  wherever  used, 
Aerial,  Underground  or  Submarine,  and  our  net  prices  are  as  low,  if  not  lower, 
than  any  other  first-class  insulated  wire.  We  shall  be  pleased  to  mail  Catalogues, 
with  terms  and  discounts  for  quantities., 

EASTERN  ELECTRIC  CABLE  COMPANY, 


HENKY  A.  CLARK,  Treas.  and  Gen'l  Manager. 
HEbEbeET  H.  EUSTIS,  Pres.  and.  Electrician. 


61-63  Hampshire  Street, 

BOSTON,  MASS. 


Stewart  Electpiul  Co. 
Cincinnati, 0. 


Write  us  for  pricns  on  anytliln«  In  tin;  following  IlHt  cr  auy 
other  machinery  wanted.    This  llBt  comprises  a 
few  of  our  large  stock. 
fienerat9TH,rjOo  volt. 
One  T.-H.  class  ifi,  40  k.  w. 
Two  KdisoD  No.  20,  60  k.  w. 
Four  Edison  No.  32,  lOO  k.  w. 
TwoT.-H.  ra-p.,75k.  w. 


UynamoM. 

Two200llKht,  Iflc.  p.,  novoit. 
One  100  llglit.  11!  e.  p.,  no  volt. 
Two  2,000  c,  p.  T.-H.  L.  1).  1 

■X>\\%\\\.. 
One2.iKK>  c.  p,  Standard, 40  It. 
One  3,000  e.  p.  Brush,  i  It. 
One  10  ampere  Wood,  3  It. 


MotorM.WH)  volt. 

One  '/,  b.  p.  Keystone. 

One  1  h.  p.  T.-H. 

Two7ii  i).  p.  T.-H. 

One  10  h.  p.  Kddy. 

Odo25  h.  p.  lirusn. 

One  50  h.  p.  T.-H. 


notorH,  220  volt. 
One  'i   h.  p.  Varwick. 
One 7"/,  h.  p.  Mather. 
One  10  h.  p.  Daft. 
One  15  h.  p.  Kddy. 
Oneich.  p.  Kdlson. 


The  above  are  second-hand.  In  Rood  condition. 
I  FOR  SALE  •tl'ICK,  y4  street  cars,  both  open  and  closed 
equipped  each  with  pair  Xo.  6  Edison  motors  at  %'im  per  car. 


REPAIRERS  OfLIlCIk  Ul  AACfllllLDy 


Frederick  Sargent. 


A.  D.  Lundy. 


SARGENT  ^LUNDY, 


EIMOINEI 

13  and    16  Monadnock  Block,  CHICAGO,  ILL. 


V  r/viifiiir  -     . 

.     BY  MJIL. , 


Can  I  Become  an  Electrical  Engineer? 

This  questlsn'ls  answered  in  our  PRBB  lUustrated  book,  entitled:    "CAN  I  BECOME  AN  BLECTRiCAL  ENQINEER?"    Address 


The  Electrical  Engineer  Institnte  of  Correspondence  Instruction,  Dept.  K, 
lao-iaa  libebty  stbiiet.  kew  tobk,  v.  8.  a. 

(Conducted  under  the  auspices  of  "The  Electrical  Engineer.")  Instruction  Payable  in  Instalments  of  $3,00  PER  MONTH. 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

OHIO 


A  VALUABLE  NEW  WORK. 


ELECTRICIANS'    HANDY=BOOK 

OF    USEFUL    INFORMATION. 

Edlted'by  A.  E.  WATSON,  A.  M.,  Teacher  of  Electricity,  Brown  University, 
Providence,  R.  I. 

-  Compiled  fey  B.  T.  BUBIEB,  2d. 

ILLUSTRATED. 

A  Compilation  from  the  works  of  SylvanusP.  Thompson,  Kapp,  Allsop,  Munroe  and  Jamieson, 

Watson,  Bottone,  Bonney,  Watt,   Poole,  Trevert,  Haskins, 
^  norrow  and  Reid,  and  others. 

This  book  gives  a  large  number  of  receipts  for  making  Battery  Fluids,  Battery  Pastes,  Insulating 
Materials  and  Varnishes,  Electro-Plating  Solutions,  etc.  Tells  how  to  make  Electric  Batteries, 
Bells,  Telephone.  Motors,  Dynamos,  Induction  Coils,  Influence  and  Static  Machines,  etc.  Gives 
formulae  for  winding  Dynamos.  Motors,  Armatures,  Field  Magnets,  Transformers.  Contains  many 
Rules,  Tables,  Data,  etc.  In  fact  it  Is  almost  a  complete  cyclopaedia  of  Electricity.  It  Is  neatlj 
bound  and  of  a  convenient  size  to  be  carried  in  the  pocket  for  handy  reference. 

PART ■  PART 


History. 

2.  Theory. 

3.  Measurements.    (Electric  and  Magnetic.) 

4.  Electric  Batteries. 

5.  Eleetro-Chemlstry  and  Metallurgy, 

6.  The  Telegraph  and  Telephone. 

7.  Dynamos  and  Motors. 

8.  Management  of  Dynamos  and  Motors. 


Electric  Lighting. 

Transformers. 

Wiring  for  Electric  Power. 

Wiring  for  Bell  Fitting  and  Gas  Lighting 

Electric  Railways. 

Miscellaneous. 

Useful  Tables. 

Logarithms. 


Contains  over  four  hundred  and  fifty  pages  and  many  Illustrations. 

PRICE,   CLOTH,    ONLY   $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO.,    .  510  Marpette  Blig,,     CHICAGO 


EVERYTHING  IN  WIRE. 

BARE  AND  INSULATED. 

.ALSO  MANUFACTURERS  OF  THE  "CHIC/IGO"  RAIL  BOND. 


WILL    iVlAKE  YOUR  COMIMUTATORS  SHINE. 


WILLNOTGUMTHE 
BRUSHES. 


CONTAINS  NO  OIL, 
GREASE   OR   ACID. 


BETTER  THAN  ANY  SO-CALLED       COMPOUND" 


COMMUTATOR 

LUBRICANT. 


PRICES: 
One  Dozen,     $5.00 
One-half  Doz.,  2.76 
Singlestick,       .50 


WASHBURN  $c  MOEN  iVIFG.  CO., 

-tlUUlCH    OFFIMS  AND  WAREHOUSES;    New   York,  Chicago,   San  Fr•lH^lw>0    HoulM.    Mlladel^la. 
---      -.  ,---  Pllltburo.  Botton.  _       .^ 


Satisfaction  '^^■■i^Ka^UOCAa^JUiU^^^HHi^^         Send  for  Trial 

Guaranteed.  Stick. 

OHIO    ELECTRIC   SPECIALTY   MFC.  CO.,  TROY,  OHIO. 

ALSO  MANUFACTURERS  OF  PERFECTION  BRUSHES  AND  IMPERIAL  RHEOSTATS. 


WEATHERPROOF  WIRE. 

COMPLETE  STOCK  CARRIED  BY 

Western  Electric  Co.,  Kew  York. 
Electric  Appliance  Co.,  Chicago.       ,  , 
Pettingell  Andrews  Co.,  Boston. . 
Electrical  Engineering  Co.,  Minneapolis. 
St.  Lonis  Electrical  Supply  Co.,  St.  Lonis. 
Tlie  Bradford  Belting  Co,,  Cincinnati. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:    PAWTUCKET,  R,  I. 
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WANTED. 

A  man  wlio  understands  calibrating  and  re- 
pairing meters.  One  with  experience  preferred. 
State  age  and  experience.  DIAMOND  METEK 
COMPAXr,  Peoria,  in. 

WANTED. 

Second-hand  constant-current,  slmnt-wound 
djTiaino  to  give  about  1,000  Amperes  at  30  volts. 
State  maker's  name,  lowest  price.condltion.ete. 
Address  THE  LAKE  SUPERIOE  POWER  CO.. 
Sault  Ste.  Marie.  Oot. 


WANTED  AND  FOR  SALE. 

Electrical  equipment,  Corliss  and  antomatlc 
engines,  pumps,  heaters,  etc. 

WICK£S  BBOS.,  Sasinair,  Mlcb. 


^A/ A.  IM  T  e:  D  . 

ARMATURES  TO    REWIND. 

Winders  direct  from  T.-H.  and  "SVestinghouse 
•hops.  Work  guaranteed.  Ten  years'  experience, 
light  plants  Installed  complete.  Send  for  prices. 

HODGE.  WALSH  &  LORINC, 

701  Delaware  St.,  Kansas  City,  mo. 

FOR   SALE. 

Electric-light  plant.  Two  direct-current  dj"na- 
mos-  High-speed  engine.  Two  tubular  boilers. 
Brick  building.  AH  new  and  in  good  condition 
Doing  60  per  cent  per  year  on  selling  price,  40 
per  cent  of  which  is  profit.  Midnight  run.  City 
contract.  Twentj'  years'  franchise.  Easy  terms. 
Good  reasons  for' selling.  Address  "IOWA," 
care  of  Western  Electrician. 


FOR  SALE. 

An  electric-light  plant  for  sale  in  a  Kentucky 
town,  with  a  paying  patronage.    For  Informa- 
tion, apply    to    (iENKRAL    ELECTRK^  COM- 
PACT, Cincinnati,  or  GRADDY  &  naive, 
Versailles,  Ky. 


FOR  SALE. 

Electric-light  plant,  all  or  one-half  interest 
to  an  electrician  or  good  engineer  who  can 
run  the  plant.  Is  paying  20  per  cent,  on  cost. 
For  particulars,  etc..  Address  CH^.NUTE 
ELECTRIC  LIGHT  &  POWER  CO..  Chanute, 
Kans. 


100  Edison-Sperry  9-6-10  Amperes  Single 
Carbon  Arc  Lamps,  55  00  each,  as  many 
as  you  want.     Guaranteed  as  good  as  new. 

The  Home  Electric  Light  &  Power  Co., 
ELKHART,  IND. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZE  OR 

CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 

LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


LEA  ENCLOSED 
ARC  LAMPS. 

Toll 


Siiiile( 
LaDi)s22fl 
^  f«f qiO 

They  have  few  parts,  regulate  perfectly, 
are  graceful  in  design,  and  the  price  is 
right. 

Won't  you  let  us  tell  you  about  them  ? 


Lea  Mfg.  Co. 


Elwood,  Indiana. 


The  F  Bell, 


PLATINUM  CONTACTS. 
PIVOTED    ARMATURE. 

Bind ins     and     Contact 

Posts    aod    GoD^ 

Cannot  Turn. 


HUEBEL  &  MANGER,  IHS'.^Th'V 


STRAIGHTLINE ! 


SMITH-VAILE  TRIPLEX  PUMPS. 

OPERATED  BY  ELECTRIC  MOTOR. 

SINGLE  AND  DOUBLE  ACTING, 

HOUSE  PUMPS,  ELEVATOR  PUMPS, 

WATER  WORKS  PUMPS,  ETC. 

also 

Pumping  Machinery  for  Every  Possible  Duty      New 

Catalogue  Free. 

Manufactured  bv 

THE  STILWELL-BIERCE  &  SMITH-YAILE 


'» 


DAYTON,    OHIO,    U.    S.    A. 

Selling  Agents:    Kisdon  Iron  Works,  San  Francisco,  Cal.;  C.  B.  Boothe  &  Co.,  Los  Angeles,  Cal. 


Best  Features, 
Best  Materials, 
Best  Results. 


PROCTOR-RAYMOND  MFG.  CO., 


Buffalo,  N.Y. 


MAZZAROTH. 

Beautiful  Calendar  in  14  colors,  25x32  inches 
square,  illustrating  tbe  circle  of  the  zodiac, 
with  its48sitinsand  constellations,  showing  tue 
earth  each  day  in  the  year  in  its  annual  circuit 
around  the  sun. 

The  upper  half  of  the  circle  shows  a  picture 
of  Eden,  with  Adam  and  Eve  being  driven  out 
by  the  angels.  The  lower  haU  represents  this 
world  and  passing  of  the  present  age.  fore- 
shadowing by  signs  in  the  heavens  future 
events. 

Sent  by  mail  in  strong  tube,  postpaid,  to  any 
address  for  35  els.,  as  a  special  offer  for  3iJ  days. 
Regular  price.  50  cts.  Send  stamp  for  circular 
explaining  this  wonderful  chart.  Address 
Stanrtxrd  IClectric  Co.,  710  Fifth  Street. 
Louisville.  Ky. 


William  Roche, 

Inventor  and 
Sole  Manufacturer 

NEW  STANDARD 
DRY  BATTERY. 


ELECTRICAL 
SPECIALTIES. 

2S9   areeawlcb  St., 
NEW  YORK. 


wmm. 


Automatic  Motor  Starters.  Overload  Motor  Starters. 
Automatic  Pump  Starters. 
Belted  Elevator  Starters. 

Automatic  Speed  Regulators. 


THE  CHICAGO    RHEOSTAT   CO.,    1649-50  MarqueHe  Building.   Chicago. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Fxplanations  for  Plumb* 

ers,  Tinners  and  hardware  Dealers  on  How 

to  Wire  Building's  for  Bells,  Alarms, 

Annunciators    and    for     Gas 

Lighting  from  Batteries. 

Illustrated  with  Twenty-two    THagrams. 

By  William  A.  Witteecker. 


Price  in  Paper,  S.>  Cents. 
Price  in  Clotlu  50  Cents. 


THE  growing  demand  for  simple  electrical  ap 
paratus  in  dwelling  liouses.  offices  and  work 
shops  and  the  need  of  plain  instructious  whereby 
iny  person  without  a  previous  knowledge  of  elec- 
cricitj'  may  be  enabled  to  undertake  their  suc- 
tjessful  LDStallation.  has  prompted  the  publication 
of  this  little  book.  It  is  not  intended  for  the 
amateur  wlio  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enUgliten  the  ex- 
pert electrician :  but  to  the  person  who  is  seeking 
tor  information  tbat'nill  assist  liim  in  increasing 
his  daily  earnings  tliis  little  volume  is  addressei 
The  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slishtest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5  I O  Marquette  BIdg., 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Cataloofue. 


NEW  CATECHISM  OF      ELECTRICITY* 

A  PRACTICAL  TREATISE. 

TESTinONIAL.  Chas.  M.  VTeir.  Chief  Engi- 
neer U.  S.  Projectile  Works,  Brooklyn,  N.  Y.t 
"It  is  one  of  the  most  practical  and  concise- 
works  on  the  subject  I  ever  saw  It  is  just  the 
right  thing  in  the  right  place  and  I  most  cheer- 
ftilly  reconmiend  it  to  aU  who  desire  a  practical 
knowledge  of  Electricity 


This  is  a  book  of  550  pp.,  full  of  up-to-date  in- 
formation. 300  illustrations.  Handsomely  bound 
in  red  leather,  pocketbook  form,  size  4i;x6^2, 
witli  titles  and  edges  in  gold.  Price,  $2.00,  post- 
paid. 100  page  descriptive  catalogue  of  electri- 
cal books  free  on  request. 

ELECTRICIAN  PUBLISHING   COMPANY. 

510  Marquette  Building,  Chicago. 


BARGAINS  IN  DYNAMOS,  ENGINES. 


Write  for  Price  List  No.  22. 


Direct  Current  Dj'namos.  Alternating  Current  Dynamos,  Arc  Dynamos,  Engines,  Boilers,  Heaters, 
Pumps,  all  sizes.  This  apparatus  has  been  in  use  in  our  own  stations,  and  we  therefore  know  its  exact 
historj',  and  can  state  that  it  is  in  thoroughly  good  operative  condition. 

CHICAGO  EDISON  COMPANY,  '"l^f.Sl^S?"' 


i-K 


lOUT 


!l( 


Having  purchased  the  entire  available  assets  of  The  Cornman  Company,  assigned,  and  of  The  Cleveland 
Electric  Trading  Company,  we  have  now  on  hand  a  large  amount  of  alternating  and  direct  current  and  arc 
apparatus,  as  well  as  a  large  stock  of  lamps,  station  supplies,  construction  supplies,  etc.,  which  we  desire  to 
close  out  at  once. 

We  have  bought  cheap,  and  we  are  willing  to  sell  cheap. 

We  expect  to  have  on  hand,  from  time  to  time,  considerable  apparatus  of  this  sort.  It  is  our  purpose,  how- 
ever, to  act  as  contracting  engineers  and  manufacturers'  agents,  and  we  are  fitted  to  handle  anything  in  the  way 
of  electrical  and  steam  installation.      Write  us   regarding   your  contemplated   improvements, 

GET  OUR  PRICES  ON  HACHINE  SUPPLIES, 

THE    PELTON    ENGINEERING  COMPANY,  CLEVELAND,  OHIO. 


Scrap  Copper  Wire  Wanted. 

If  you  have  any  Old  Copper  Wire  of  any  description  to 
dispose  of,  it  will  pay  you  to  communicate  with  us,  as  we  are 
^»  all  times  In  the  market  for  any  quantity  of  Scrap  Copper 
Wire,  at  the  highest  market  values.  We  pay  cash  and  send 
prompt  returns.  We  are  also  supplying  the  electrical  trade  with 
our  high  grade  Babbitt,  Cotton  Waste,  Solder,  Etc.  Please  com- 
municate with  us. 

SWARTS    METAL     REFINING    CO., 

so  N.  Oeaplalnes  Street,  CEUCA60,   II.I.. 


:pa.iriimg  ! 


REMEMBER  THE  NAME: 

And  Don't  Do  a  Tbiag  Until  Yoa  Get 
Our  New  List. 


DYIMiCklVIOS     A.IMD     IN/IOTORS. 

Large  Lot  of  Transformers  and  Arc  Lamps. 

CASS  &  AARON  CO.,    141  S.  CLINTON  ST„  CHICAGO. 


:\A/IIMDING  ! 
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Victor  Turbines  Operating  Dynamos. 


That  there  arc  more  Victor  Turbines  in  use  supplying  power  for 
ejectric  generators  than  any  other  is  due  to  the  many  points  of  supe- 
riority possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING: 

High  Speed,  Close  Regulation, 

Great  Capacity,  High    Efficiency, 

Perfect  Cylinder  Gate,  Steady  Motion. 

WItlTK  FOR  <AT.\I,0<;I  K. 

THE  STILWELL-BIEROE  &  SMITHYAILE  CO., 


CEDAR  POLES 

We  have  13,000,  20  to  60  foot  poles  In  yard. 

C.  H.  WORCESTER  &  CO., 

Koss  P.  O.,  Mich. 

Central  Manufacturing  Co., 

Chattanooga,  Tena. 

Manufacturera  and 
Dealers  in 

Yellow  Pine  Cross 
Arms,  Locust  Pins 
Oak  Pins,  Electrical  Mouldings,  Oak  Brackets, 

Xjars^NtockNonlianil.  Delivered  prices  quoted, 

F.  O.  B.  cary,  yourcitj',  In  any  quantity.    ^^"WriteuH. 

PERHAPS   YOU  HAVE   HEARD 

Of  a  railway  system  running  between  Chicago, 
Milwaukee,  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  known  as  the  Wisconsin  Central  Lines. 
Before  making  a  journey  to  any  of  these  north- 
western points,  inquire  relative  to  the  fast  and 
elegantly  equipped  trains  whlcli  leave  Chicago 
daily  via  the  Wisconsin  Central.  Your  nearest 
ticket  agent  can  give  you  complete  information. 
JAS.  C.  POND,  G.  P.  A.,  Milwaukee,  Wis. 


CEDAR 


LiNDSLEY  Bros., 

MENOMINEE,  MICH., 

WHOLESALE  PRODUCERS. 


POLES 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Stock  Constantly  on  Hand. 


Poles 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAK  AND  PRI0E9. 

THE  LECLANCH^  BAHERY  CO., 

Ill  to  117  East  UlstSt..  N.  Y. 


POLES  AND  CROSSARMS 

BERTHOLD  <&,  JENNINCS, 

CHEMICAL  BUILDING,  ST.  LOUIS. 


MAST  ARM_ 

Cut-Out^--TronoV 

^...----^vroGD  Poles 


EASr     OP     OPERATION    _ 
dAMfi-  r/f/MM£-/P  CA//  r^/M  rtv/c£ 
SAMS'  T/M^    r/fAfi/  iVirM  Afi/r  07'*f£fi 


You  could  not  wish  for  a  more 
useful  and  appropriate  holiday  gift  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 
51 0  Marquette  BIdg.,  Chicago. 


^ 


fl?ctri 


;%iiw^,(c. 


MANUFACTURER  Cl  NC  IN  N  ATI,  O. 


PLATINUM 

For  all  Purposes. 

Scrap  and  Native  Platinum  Purchased. 

BAK£R^CO.,40S-414Ilt>w  Jersey 
Railroad  Ave.,  3f  en-ark,  N.  J. 


EDUCATION 

Thousands  have  been  helped  to  bet- 
ter pay  and  positions  through  our 
system   of    Qy   M  ■  || 
instruction    ||f    ||||||L, 

Buildings  erected 
expressly 
for  this 
purpose 
at  a  cost 

of  $225,000. 

Courses  of  Steam,  Electrical,  Mechanical 
or  Civil  Engineering:  Chemistry;  Min- 
ing ;  Mechanical  and  Architectural  Draw- 
ing; Surveying;  Plumbing;  Architec- 
ture ;  Metal  Pattern  Drafting ;  Prospect- 
ing; Bookkeeping;  Shorthand;  English 
Branches. 

C9   a   Hnnlhl'^^^  ^°'^  ^   College 

IP£  a  inUIIIII  Education  at  Home. 
45,000  Students  and  Graduates. 

Circular  Free.   State  subject  you  wish  to  stud;. 

THE  INTERNATIONAL 

CORRESPONDENCE    SCHOOLS, 

Box    1002,   SCRANTON,  PA. 


Important  Telephone  Books. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $L00. 

This  hanabook  is  a  complete  treatise  on  telephony,  and  a  prac- 
tical book  on  telephone  working  and  management,  based  en- 
tirely on  standard  American  practice.  It  Is  extremely  useful  to 
telephone  Inspectors  and  operators. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents 
Pertaining  to  Telephones  and  Telephonic  Apparatus.  Pub- 
lished by  the  American  Electrical  Engineering  Association. 
Cloth  bound:  fullv  illustrated.    Price  51.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston. 
Ph.  D.,  and  A.  E.  Kennelly,  Sc.  D.;  12mo,  cloth.  422  pp., 
142  Ulustratlons.    Price  $1.00. 

This  book  describes  the  construction  of  the  various 
fjrms  of -transmitting  and  receiving  devices,  the  signaling 
mechanisms,  and  the  switchboard  apparatus  at  the  central 
station.  It  Is  written  by  two  well-known  electricians, 
and  has  the  merit  of  being  the  latest  work  on  the  subject. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288   illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 


recent  methods  of  telephone  working.  While  the  require- 
ments of  telephone  employes  have  been  kept  constantly 
in  view,  it  is  fully  Intended  also  that  the  book  shall  be  of 
service  as  a  source  of  information  on  telephonic  matters 
to  users  of  the  telephone  and  to  the  public  generally. 

TELEPHONE  TROUBLES  AND  HOW  TO  FIND 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  G.  H. 
Hasklns.    Sixth   edition.    16mo.    50   pp.    Price   25   cents. 

This  little  volume  is  an  e.xtremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Second  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S..  and  A.  J.  Stubbs.  508 
pages.    333  Illustrations.    Price  ?4-50. 

HOW  TO  MAKE  AND  USB  THE  TELEPHONE.  By 
Geo.  H.  Gary.  The  purpose  for  which  this  book  is  written 
Is  to  furnish  Information  to  those  who  may  desire  to  con- 
struct or  use  telephone  apparatus  or  lines  on  a  small  scale. 
Price  $1.00. 

TELEPHONES,    THEIR    CONSTRUCTION    AND    PIT- 


TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  G. 
Allsop.    191  pp..  168  Illustrations.    Price  $2.00. 

TELEPHONE  SYSTEMS  ON  THE  CONTINENT  OF 
EUROPE.  By  Bennett.  436  pages.  169  illustrations.  Price 
$4.50. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By  Hughes. 
80  pages.    23  illustrations.    Price  $1.00. 

BELL'S  ELECTRIC  SPEAKING  TELEPHONE.  Its 
Invention,  Construction.  Application.  Modification  and 
History.  By  Prescott.  New  edition,  revised  and  enlarged. 
795  pages.      516  Illustrations.    Price  $4.00. 

PHILIPP  REIS.  INVENTOR  OF  THE  TELEPHONE. 
A  Biographical  Sketch  with  Documentary  Testimony.  By 
Thompson.  Translation  of  the  original  papers  of  the 
inventor  and  contemporary  publications.  182  pages.  3 
plates   and   48  engravings.     Price  $3.00. 

ELECTRICAL  TRANSMISSION  OP  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  B.  J.  Hous- 
ton.   330  pages.    88  11  lustrations.    Price  $L00. 


The  Above,  or  Any  Other  Electrical  Works  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHINC   CO.,  510  MARQUETTE   BLDC.    CHICACO. 
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Central  Energy  Telephone  System 


A  Marvelous  Success. 

All  parts  subject  to  wear  at  central  office. 
Nothing  at  subscriber's  station  to  get  out  of  repair. 

Our  REGULAR  EXCHANGE  EQUIPMENT 

Is  Complete,  Durable,  Reliable. 

The  only  manufacturers  selling  a  complete  Una  of  Public  Exchange^ 
Toll  Line,  Police,  Fire  Alarm,  Street  Kailway,  Central  Station  and 
Intercommunicating  Private  Plant  Telephone  Apparatus  fully  pro- 
tected by  patent.    We  respect  all  patent  claims  of  others. 

The  Stromberg-Carlson 
Telephone  Mfg.  Co., 

73-83  W.  Jackson  Blvd., 

GET  CATALOG.  CHICAGO,  U.  S.  A. 


KOKOMO  TELEPHONES 


I         Free  from 
'         Litigation. 

Conversation  Transmitted  Clear  and  Distinct. 


We  are  the 
Patentees. 


Our  Telephones  are  working  successfully  where  others  have 
failed, 

No  competition  in  talking. 

Write  for  new  catalogue  just  out,  showing  full  line  of  Tele- 
phones, Switchboards,  Lightning  Arresters.  Everything 
for  the  full  equipment  of  an  Exchange. 

Kokomo  Telephoned  Electric  Mfg.  Co., 

Kokomo,  Ind.,  U.  S.  A. 


Western  Telephone  Gonstructlon  Co., 

S50-254  S.  Clinton  St.,  Chicago,  III., 

Largest  Manufacturers  of 


Telephon8s#Switchboards  Exclusively 


In  the  United  States. 


Crane  is  a  Great  Rhymester. 

Charles  S.  Crane,  the  general  passenger  agent 
of  the  Wabash,  is  quite  a  poet,  and  has  written 
many  nice  things.  Recently  he  read  the  poem 
on  the  "Music  of  the  Wheels.''  written  by  E.  E. 
Coyle  for  the  Baltimore  "Mornmg  Herald," 
which  runs  as  follows: 

MUSIC  OF  THE  WHEELS. 

W^hen  you're  riding  on  the  railroad 

At  a  mile-a-minute  crack, 
Do  you  ever  note  the  rhythm 

Of  the  wheels  along  the  track? 
Is  there  anv  ereat  composer 
Of  sharps  and  flats  and  bars 
Can  equal  iu  his  cadences 

The  music  of  the  cars? 

Whether  dashing  through  the  meadow, 

Or  the  tunnel's  choking  grime, 
Tou  will  never  hear  them  falter 

From  the  measured  beat  o  f  time ; 
Charging  wildly  'mongst  the  mountains. 

Or  by  the  river's  bank, 
You  w'ill  always  find  them  playing— 

Click-clickety-click-clank. 

Every  air  that  has  been  written 

Since  the  days  of  wicked  Cain 
Finds  a  tit  and  perfect  setting 

In  the  rhythm  of  the  train; 
From  opera  to  comic  song, 

FromPatti  down  to  CUne, 
You  can  hum  all  sorts  of  ditties 

While  rushing  down  the  line. 

After  reading  the  above,  Sir.  Crane  got  his 
typewriter  in  order,  and  by  screwing  up  the 
poetical  lever  ground  oil  the  following: 

It's  too  bad  to  spoil  the  story 
Told  in  cadence  sentimental, 

But  it's  not  so  on  the  Wabash 
With  its  famous  "Continental." 

If  you  are  about  to  travel. 
Please  note  the  following  points: 

The  Wabash  track  is  perfect, 
And  you  cannot  count  the  joints. 

In  its  wheels  there  is  no  music, 

At  a  mile-a-minute  gait; 
And  of  course  there  is  no  rhythm 

On  a  track  that's  up-to-date. 

There  is  no  measured  beat  of  time; 

In  fact  it  can't  be  measured, 
We  beat  our  rivals  every  time. 
A  fact  that  should  be  treasured. 


THE     ALLEN-HUSSY    CO.,  > 


I  and  213  Randolph  St , 
CHICAGO. 

MANUFACTURERS  OF  INTERIOR    TELEPHONES  INTERCOMMUNICATING  SYSTEMS. 

JUST  OUT— Our  New  Catalogue.       Don't  delay  in  sending  for  a  copy. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


63  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  ■will  find  this 
book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

510  Marquette  Building, 
CHICAGO. 


Electrician  Publisliing  Co., 


New  Dynamo  Tenders'  liand=BooL 

By  F.  B.  BADT. 

326  Pages,  140  Illustrations.    Flexible  Cloth  Binding.    Size  of  Type  Page 
5  1-2x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  7,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Building,  CHICAGO. 


THE  DOUBLE  DIAPHRAGM 

of  the  Wilhelm  Transmitter  secures  a  double  compression  of    the 

carbon  granules  in  the  pocket  between  them,   greatly  increasing   the 

volume,  distinctness 
and  carrying  value 
of  the  voice.  Will 
not  "pack"  under 
any  circumstance, 
and  cannot  be  in 
jured  by  rough  hand- 
ling orpenciljabbing. 

Recognized  by  experts  as  containing   features  that  place  it  far  ahead 

of  all  others 

WILHELM  TELEPHONE  MFG.  CO., 

Caxton  Building,  Buffalo,  N.  Y. 


KLEIN'S  CLIMBERS 

.Connectors's,  Linemen's' 
and  Construction  Tools 
Catalogue  Free...  ^^Sendforone 
MATHIAS  KLEIN  &  SON. 

87-89  W.  Van  Buren  St..  .  Chicago.  Ills, 


^]^THiS(SHftSBEEH  MAKING 

FTelephones 

»■  20  YEARS,  NOT  CHEftP  BUT 
SERVICEABLE  AND  fbUY  OUARJlirrEED. 
,  •   CIRCUURS    FURNISHED.  • 

VIADUCT  Electric  Ci 

BALTIMORE.  MP.,  U.S.  A.- 


Locations  for 
Industries. 


Tbe  name  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  has  long  been  identified  with  practical 
measures  for  the  general  upbuilding  of  its  territory 
and  the  promotion  of  its  commerce,  hence  manu- 
facturers have  an  assurance  that  they  will  find 
themselves  at  home  on  the  Company's  lines. 

The  company  has  all  Its  territory  districted  In 
relation  to  resources,  adaptability  and  advantages 
for  manufacturing,  and  seeks  to  secure  manufactnr- 
Ing  plants  and  Industries  where  the  command  of 
raw  material. marlcets  and  surroundings  will  ensure 
their  permanent  success.  a- 

Mines  of  coal,  iron,  copper,  lead  and  zinc,  forests 
of  soft  and  hard  wood,  quarries,  clays  of  all  kinds, 
tanbark,  flax  and  other  raw  materials  exist  in  its 
territory  In  addition  to  the  vast  agricultural 
resources. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway 
Company  owns  6,150  miles  of  railway,  exclusive  of 
second  track,  connecting  track  or  sidings.  Tlie  eight 
States  traversed  by  the  Company,  Illinois.  Wiscon- 
sin, Northern  Mlch'igan, Iowa,  Missouri,  ^Minnesota, 
South  Dakota  and  North  Dakota,  possess,  in  addi- 
tion to  the  advantages  of  raw  material  and  prox- 
imity to  markets,  that  which  is  the  prime  factor  in 
the  industrial  success  of  the  territory— a  people 
who  form  one  live  and  thriving  community  of  busi- 
ness men.  In  whose  midst  it  is  safe  and  profitable 
to  settle. 

A  number  of  new  factories  and  industries  have 
been  Induced  to  locate— largely  through  the  instru- 
mentaUty  of  this  company— at  points  along  its  lines. 
The  central  position  of  the  States  traversed  by  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  makes  it 
possible  to  command  all  the  markets  of  the  United 
States.  The  trend  of  manufacturing  is  westward. 
Confidential  inquiries  are  treated  as  such.  The  in- 
formation furnished  a  particular  industry  is  reli- 
able.  Address. 

LUIS  JACKSON, 

Industrial  Commissioner,  C.  M.  &  St.  P.  R'y, 

450  Old  Colony  Building  Chicago,  Ili.. 


WILLIAMS    MAGNETOS    CHALLENGE   THE   WORLD! 

Our  competitors  have  attempted  to  dispute  our  claim  to  being  the  manufacturers  of  the  most  efficient 
magneto  Bells,  Switcli-board  Generators  and  Receivers  on  earth,  but  thus  far  they  have  done  little  more  than 
howl  infringement  and  reiterate  their  claim  of  having  "the  finest  and  best." 

Our  Claims  are  being  substantiated  by  the  rapidity  -with  -which  our  modern  apparatus  is  displacing  all 
other  makes.     "We  are  very  glad  to  send    samples  to  responsible  parties. 

You  should  try  our  Xew  Donble-Pole  Receiver. 

THE  WILLIAMS  ELECTRIC  CO.,  84-86  Seneca  Street,  CLEVELAND,  O. 
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WESTERN  ELECTRICTAN 


THE  NEW  GORDON 


Long  Distance 


Adjustable  Transmitter  -Arm 


Showing  arm  in  various 
poBltlons. 


Can  be  raised,  lowered  or  swung  laterally. 

Instantly,  to  suit  the  user.    Transmitter 

Is  beld  In  a  horizontal  position  always. 

Ai  Ys  CORDONi  Patentee  and  Manufacturer, 

MASSILLON,  O. 

1,0 WEST  PBIC£  ON  aiABKET! 


Backboards, 

Brackets, 

Wire, 
Transmitters, 

Batteries. 


Trans.  Arms, 

Cross 
Arms, 


Glass 
Insulators. 


High-Qrade  TELEPHONES  with  Arm  Rest  Tablet  at  WHOLESALE  PRICES 


SEND    FOR    CATALOGUE. 


FARE  TELEPHONE  ^  CONSTRUCTION  SUPPLY  CO, 


357  Dearborn  St.,  CHICAGO. 


-FOR  THE- 


INDEPENDENT  TELEPHONE  FIELD. 

The  highest  commendation  that  we  could  ask  is  the  fact  that  other 
manufacturers  are  endeavoring  to  copy  our  apparatus. 

This  is  ajDublic  acknowledgment  of  its  superiority  and  merit. 

SWITCHBOARDS,  DISTRIBrTIHre  BOARDS, 

CABIiE  TERHIWAIiS,  PROTECTORS 

AJfD  IiIK£  FCSES. 


STERLING  ELECTRIC  CO., 

71-73  W.  ADAMS  STREET,  CHICAGO. 


Tho 


H.  M.  Fisk  Mfg.  Co., 

AA/Kiea-ton,  III. 

Manufacturers  of 

Telephones,  Switchboards  and 
Telephone  Supplies. 

Exchanges    constructed   under  very  favorable  terms. 

Our  equipment  is  simplicity  itself. 

Note  our  Switchboard — no  keys  are  used  in  its  opera- 
tion. 

Telephones  are  a  model  of  completeness. 

Write  for  particulars  and  circular. 


mm  WE  MAKE  THE  BEST 


TELEPHONES, 


SWITCHBOARDS, 

RECEIVERS; 

TRANSMITTERS 

And  Parts,  at  the 

LOWEST  PRICES. 


Write  us  tor  Telephone  Pay-Station  Signs  tliat  we  are  giving  away  Free  Gratis. 
EUREKA   ELECTRIC  CO., 

Correspondence  Solicited.  157-159   S.  Canal  St.,  CHICAGO. 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity,"  "Electricity  Simplified," 
"Electric  Toy  Making,"  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  Svo,  $3. 

An  Entirely  New  Edition,  Brought  Up  to  Date 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishlDK  the  "Standard  Electrical  Dictionary."  the  author 
has  adliered  to  what  the  work  purports  to  be,  exhaustiDg  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  reftrence,  containmg  definitions  of 
about  5,000  distinct  words,  terms  and  phrase.s. 

The  work  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  It  should  be  In  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO.,  610  Marquette  BIdg.,  Chicago. 


lRK 


STANDS  FOR  TUB 


Best  Transmitter 

FOR  ALL  PURPOSES 

EVER  PRODUCED. 

Among  other  of  the 
BEST    THI?r<wS    manufactured  or  controlled 
by   us — and    the  fact  of   our    name    connected 
therewith  is  a   guarantee  of  their  excellence — 

are  the 
IMevtr  S-tandard   ^ry  Ba'b'fc^rl^s. 
kl^pKione    Pay    ^-fca-ti^ns. 
^Krr^s'lier    ^nd    ^u't-^u'fc    Swi'fcoh. 


STANDARD  TELEPHONE  &  ELECTRIC  CO., 

MADISON,    WIS. 


NO.  30  AMERICAN  TRANSMITTER. 

This  Instrument,  for 
volume  of  voice  trans- 
mission, distinctness  of 
articulation,  exact  re- 
production of  articulate 
sounds  and  durable  i 
qualities  is  unequaled. 

The  Largest  Hanu* 
facturers  of  Tele- 
phones  and  5witch<' 
boards  in  the  United 
States. 

Five  hundred  exchanges 
aggregating  over  100,000 
telephones  in  use.  Four 
years'  service. 

"VVrlte  for  catalogue  showing  new  types  and  prices." 

ii/r  PIIIDHMTCC  Workmanship,  material  and  efficiency 
If  L  bUAtlAn  I  tC  of  our  apparatus  to  be  of  the  hlgb&tt 

grade,  and  agree  to  defend,  at  our  own  expense,  any  action  at 
Taw  which  may  be  brought  against  our  patrons  on  alleged  in- 
fringement of  patents  owing  to  the  use  of  our  instruments. 


American  Electric  Telephone  Co., 

171 -173  S.  CANAL  ST.,  CHICAGO. 
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gPELTON  WATER  WHEEL  CO. 

Gives  exclusive  attention  to  the  development  and  utilization  of  water  powers  by  the  most 
modern,  economic  and  Improved  methods. 

An  experience  of  more  than  fifteen  years.  Involving  both  the  theory  and  practice  of  hydraulic 
engineerlDg  as  relates  to  power  development  In  Its  widest  range  of  application,  is  at  the  service  of 
Its  customers. 

NINE  THOUSAND  WHEELS  NOW  RUNNING 

Aggregating  some  700,000  h.  p. 

ELECTRIC  POWER  TRANSMISSION 

Pelton  Wheels  afford  the  most  reliable  and  efficient  power  for  such  service,  and  are  running 
the  majority  of  stations  of  tliis  character  in  the  United  States,  as  well  as  mostforelgn  countries. 

Highest  efficiency  and  absolute  regulation  guaranteed  under  the  most  extreme  variations  of 
load.    Catalogues  furnished  on  application. 

Address.  PELTON  WATER  WHEEL  COMPANY, 

143  Liberty  St.,  New  York  City.  U.  S.  A.  or  121   Main  St..  San  Francisco.  Cal.,  U.  S.  A. 


•  •• 


GRAPHITE  FOR  RESISTANCE 

Made  ia  almost  any  form  required  and  of  1  ohm  or  1,000,000  ohms  as 
desired.  We  also  make  graphite  boxes  and  crucibles  resisting  heats 
of  4,000  degrees .        . 

JOS.  DIXON  CBTICIBL,E  CO..        •       -        Jersey  City,  N.  J. 


ROOFING 

(ROLL  CAP  STEEL) 

Is  more  effective  for  Flat  Roofs. 
Made  in  rolls  50  ft.  long' or  more, 
from  sheets  26  in.  wide  by  8  ft. 
long.         No    possible 
chance     for    leakage, 
as    the    cross    scams 
are  formed    perfectly. 

Write 

for 

Special  Circular, 


The 

Cincinnati 

Corrugating  Co. 

Box  533,  PIQUA,  OHIO. 


The  Phosphor  Bronze  SmeltingCo-Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 
^— DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  AND  Sole  Makers. IN  THE  U.S. 


THE  BEST  ANSWER  TB  A  QBESTIBN 


CC 


On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  you  are  asked  a  question  on  Wiring,  refer  tlie 
questioner  to  this  book,  and  he  will  find  what  lie  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Kesistance,  Electromotive  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  Simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  wirmg  3  Point,  4  Point.  Head  Light  and  Heat  Regulating  Switches. 

27  TAB1.es  on  WIBlKCi  AKD  VAL. HABILE  DATA. 

Ohm's  law  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO..^'rndTr  CHICAGO. 


WATER  WHEELS 


For  all  Heads  from  3  Ft.  to  2000  Ft. 

Especially  adapted  to  all  kinds  of 

ELECTRIC  POWER  AND  LIGHTING  PLANTS. 

Recent  tests  at  Holyoke  enable  us  to  guarantee ; 
The  Largest  Power  ever  obtained  from  a  wheel  of  the  same  (tiameter.    The  highest  speed 
ever  obtained  for  the  same  power.      The  highest  mean  efficiency  ever  realized  ivhen 
running  from  half  to  fuU  gate.     We  guarantee  also :  A  runner  of  the  greatest  poS' 
siiile  strength.    A  gate  unequaled  in  quichness  and  cane  of  opening  and  closing. 
Tests  show  over  81  per  cent,  average  efficiency  with  half  to  full  ivater. 

State  your  Head  and  send  for  124-  page  pannphlet. 


JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.A. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 
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MOTORMAN'S  GUIDE, 

A  PRACTICAL  TREATISE 

03V 

Street  Railway  Motors; 

OI« 

How  to  Become  a  Practical  Motormaiir 

By  J.  W.  CAYETTY. 
Price,     =     =     =     =     =     =     ^l.OO 

CONTENTS. 

1.  Introduction.  2.  Car  wiring.  3.  How  to  locate  trouble  in  your  car  while 
on  the  road.  4.  How  to  cut  out  a  motor.  5.  Information  on  *'K"  controllers. 
6.  How  to  locate  trouble  in  a  reversing  switch  and  how  to  overcome  it.  7.  How 
to  reverse  a  car  in  order  to  obtain  best  effects.  8.  Points  about  motors  that  should 
be  looked  after  closely.  9.  Short  circuits.  What  a  short  circuit  means  and  how 
to  locate  it.  10.  Information  on  incandescent  light  circuits.  11.  Electric  motor 
force,  or  how  armature  rotation  is  obtained.  12.  How  to  increase  the  speed  of  a 
motor  by  changing  two  connections.  13.  General  information  on  Westinghouse 
motors.  14.  Westinghouse  fuse  block.  *  15.  Westinghouse  lightning  arresters. 
10.  Westinghouse  lamp  circuit.  17.  Information  on  open  circuits  and  sparking 
brushes.  18.  Some  questions  you  may  be  called  upon  to  answer.  19.  Points  of 
interest  to  all.     20.  Conclusion.     21.  Diagram  of  car. 

EXTRACT  FROM  INTRODUCTION. 

"Recognizing  the  fact  that  not  one  motorman  in  twenty  thoroughly  under- 
stands his  motors,  I  feel  that  I  am  giving  them  great  value  for  their  money,  and 
at  the  same  time  furnishing  them  with  the  means  of  holding  a  position  on  any 
line  they  may  be  smployed  on.  While  serving  as  foreman  in  different  car 
houses,  the  author  has  been  able  to  gain  a  great  many  pointers  that  will  come  up  on 
the  examination  of  motormen  and  conductors,  and  having  possessed  these,  together 
with  my  knowledge  of  electricity,  I  feel  perfectly  safe  in  stating  that  they  can- 
not ask  you  any  question  that  I  have  not  honestly  and  correctly  answered  in  this 
little  book.  If  you  wish  to  learn  the  value  of  this  book,  go  to  your  electrician,  or 
man  in  charge  of  your  motors,  and  ask  him  for  information,  and  then,  and  not 
until  then,  will  you  learn  the  true  value  of  this  book.  It  has  always  been  under- 
stood by  all  electricians  or  foremen  of  car  houses,  that  no  information  of  any 
importance  be  given  to  any  one  outside  of  their  class,  and  consequently  most  men 
running  cars  to-day  are  ignorant  of  their  motors." 

^^rkd    -For*    ^opy. 
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Thesteady  and  increasing  favor  in  which  any  article  is  received  is  the  best 
evidence  of  its  merit.  This  has  been  the  history  of  our  engine  during  the  fifteen 
years  of  its  existence,  and  our  engines  have  been  our  best  advertisements. 
The  highest  quality  of  materials  and  workmanship  are  used  in  their  construc- 
tion. They  cost  less  for  maintenance,  are  economical  and  reliable; 
embody  all  modern  improvements,  and  for  these  reasons  deserve  and  com- 
mand higher  prices  than  others. 


CHICAGO  OFFICE: 

1526  Monadnock  Block. 


THE  BALL  ENGINE  CO., 

ERIE,  PA.,  U.  S.  A. 


ARMINGTON  &  SIMS  COMPANY, 


:n< 


High  grade  Steam  Engines 
to  nneet  the  requirements  of 
any  service. 

Write  for  Catalogue. 


You  could  not  wish  for  a  more 
useful  and  appropriate  holiday  gift  than 
a  year's  subscription  to  the  Western 
Electrician.  Send  for  our  special  Holiday 
offer. 

WESTERN  ELECTRICIAN, 
51 0  Marquette  BIdg.,  Chicago. 


DYNAMO  BUILDING, 

With  detail  drawings  and  instrnctions  for  tvinding. 
Oiving  correct  sizes  of  ivire,  dimensions  of  iron,  etc. 
Also  diagram  for  house  wiring . 


I-.    C    ATAA/OOD. 

Profusely  illustrated.     iSize  of  page,  lOxS  inches.    Price,  §3. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-protessional 
men.  All  measurements  and  instructions  for  winding  are  talien  from  machines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  wish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems." — From  Preface. 

Pronounced  to  lie  a  practical'  and  complete  work. 

i^ent  postpaid  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING 

SUITE  510  MAROUETTE  BUILDING.  CHICAGO. 
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NEW   BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Electrical  Dirtinnarv  Containing  all  of  the  words  and  deflnl- 
Hi.„„„r„k,  .  .u  ,  .  /  ■L-'ltllOnary.  tlons  in  tne  science.  A  new  work.  In- 
dispensable to  the  electrician,  student  and  professor.  Orer  11,000  words  and  about  15  000 
detlmtions.    By  Edmmj.  Hmston,  A.  M.,  Pn.  D.  (Princeton).    1  volume,  32mo,  cloth,  $1.50; 

Electricity  Made  Easy. 

^"   "^     1  volume,  12mo,  cloth,  $1.50. 


So.  D. 


Protusely  Illustrated. 
Edwin  J.  Houston,  A. 


A  hand-book  for  busy  people.    By 
M.,  Ph.  D.,  and  Arthur  E.  Kenn^Uy, 


Dynamo-Electric  Machinery. 


By  Silvanm  P.   Thompson,  D.  Pc,  B.  A..  F.  R.  S. 

..,     ^     .J     .^,  ,  Sixth  edition,  revised  and  enlarged.    Profusely 

lUustrated  with  new  engravings.    19  folding  plates.    2  volumes,  8vo,  cloth,  gilt  $6.00. 

ine  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition 

ana  this  IS  now  a  new  work.    It  Is  Indispensable  to  the  electrical  expert,  professor  and  student 

of  electrotechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work  in  two  volumes. 

Polyphase  Electric  Currents  and  Alternate  Current   Motors. 

By  Silvanm  P.  Thompson,  D.  Sc,  B.  A.,  F.  E.  S.    1  volume,  8vo.  cloth,  gilt.  $3.50. 
ine  most  important  work  on  the  subject.    A  companion  book  to  "Dynamo-Electric  Ma- 
cninery.      one  of  the  test-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

Alsrpfira   Mario  Fasv         ^5"  .S'lfwrn  J.  Houston.  Ph.  D.,  and  A.  B.  Kennelly.  Sc.  D. 
iT-lgCOrd.  IVldOe  pasy.  mis  imie  work  is  ot  special  value  to  readers  of  Prof. 

Ihompson  8  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, I6mo,  cloth,  73  cents. 

The  Interpretation  of  Mathematical  Formulae,     ll  ^^ZUaTA- 

nelly,  Sc.  D.    1  volume,  12mo.,  cloth,  $1.31;.  ' 

A  most  valuable  aid  to  students  and  electrical  workers. 

A  R  r*  nf  Klf^rtfirit^r  Now  approaching  its  65th  thousand.  By  William  77.  Meadow- 
^^  ^.         ^^  i-iCCllXClLy»       a-oft.    1  volume,  12mo,  cloth.  50  cents.    Fully  illustrated. 

This  excellent  primary  book  has  taken  the  lirst  place  in  elementary  scientitic  works.  It  has 
received  the  endorsement  of  Thomas  A.  Edison.  It  is  for  every  person  desiring  a  knowledf;e  of 
electricity,  and  is  written  in  simple  style  so  that  a  child  can  understand  the  work.  It  is  what  its 
title  indicates,  the  first  flight  ,of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.    "SfusSScfottfoTemf "  '  ™'""'=' '-"°' 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

nrfiP  ^  T?a^7-»  **'■  Photo eraphy  of  the  Invisible  and  Its  Value  In  Surgery.  By  William  J. 
X  iic  ^\.  Avay^  Morton^  M.  L).  Written  in  collaboration  with  Edicin  W.  Hammer,  1  volume, 
12mo,  cloth  and  silver,  75  cents;  paper,  go  rents. 
The  work  explains  in  clear  and  simple  style  how  these  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    IVlSi^'^s^k^^"""'"'^'-  ' ™""°'' ''°°' ""'"' 

The  first  primary  work  on  the  subject.  A  book  for  the  people.  The  author  "of  "A  B  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientitic  terms.  He  has  written  this  work  about  the  X  Ray  in  bis  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  book  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Eontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Receipt  of  Frice. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


A  VALUABLE  BOOK  FOR  ENGINEERS  AND  FIREMEN  NOW  READY. 


MODERN  EXAMINATIONS  OF  STEAM  ENGINEERS  or  PRACTICAL  THEORY  EXPLAINED  and  ILLUSTRATED. 


BY  W.  H.  WAKEMAN. 


12  mo.        Cloth. 


53  Chapters. 


272  pages. 

Containing  a  complete  list  of  300  questions  such  as  -will  be  asked  of  any 
Engineer  when  taking  examination  for  U.  S.  Government  or  State  License,  all 
of  which  are  fully  answered  in  the  text. 

PHice.  $2.00 

By  mail,  postpaid,  to  any  part  of  the  world 
This  book  while   especially  adapted  for  engineers'  examinations,   is  also  in- 
tended as  a  practical  guide  to  Engineers,  Firemen,  Boiler  Makers,  Machinists, 
and  others,  in  daily  practice. 

The  author  being  a  practical  steam  engineer  himself,  well  knows  the  wants 
of  the  working  engineer,  and  has  put  into  this  work  such  knowledge  and  infor- 
mation as  is  best  adapted  to  their  use,  making  it  altogether  the  most  complete 
and  comprehensive  guide  for  the  busy  workers  in  the  engine  room,  boiler  works 
and  machine  shops  that  has  ever  been  published. 

As  one  engineer  who  has  read  the  book  says:     "I  think  there  are  lew  engi- 

ELECTRICIAN  PUBLISHING  COMPANY,     - 


neers  that  it  wouldn't  do  some  good.  It  seems  as  if  it  was  a  review  of  all  I 
have  ever  read,  and  a  lot  more  besides." 

The  author  has  treated  of  a  very  great  variety  of  subjects  which  are  of 
vital  importance  to  all  who  wish  to  improve  and  extend  their  knowledge  of 
steam  engineering,  and  has  explained  the  rules  and  formulas  given,  in  the  sim- 
plest manner  possible,  and  has  worked  out  examples  by  them,  so  that  all  who 
can  read  may  understand  them. 

The  300  questions  are  an  important  feature  of  the  book,  they  are  entirely 
separate  from  the  53  chapters  of  reading  matter,  and  were  written  after  many 
years  of  practical  experience  and  careful  research  by  the  author. 

His  connection  with  the  Boardman  Manual  Training  High  School  at  New 
Haven,  Conn.,  as  Instructor  in  Steam  Engineering,  his  12  years  ot  active  mem- 
bership in  the  N.  A.  S.  E.,  and  his  position  as  Instructor  of  No.  10  of  Conn.,  a 
sturdy  branch  of  the  National  Organization,  makes  him  especially  competent 
in  this  part  of  the  work. 

The  many  flattering  commendations  which  this  book  has  already  received 
from  competent  judges  and  high  authorities,  speak  well  for  its  value. 
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The  name  of 

MTESTINGHOUSE 

is  a  Guarantee. 


Westinghouse 


The  name  of 

W'£STINGH0USE 

is  a  Guarantee. 


Alternate-Current  System. 


Everything 

Electric. 

We  build  everything;  necessary  for 
complete  electrical  installations  for 
every  purpose.  The  variety  of 
our  machines  and  the  multitude  of 
electrical  devices  we  manufacture 
make  it  impossible  to  here  enumerate 
them.  We  can  only  assure  our  friends 
that  if  they  are  in  doubt  as  to  whether 
we  manufacture  the  material  they 
require  they  can  assure  themselves  by 
bearing;  in  mind  that  we  build 

Everything 

Electric. 


Direct-Current  System. 


Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


Offices  in  all  Principal  Cities  in  the  U.  S. 
Canada.  Ahearn  &  Soper,  Ottawa.     Mexico.   G.  &.  0.  Braniff 

&  Co..  City  of  Mexico. 
Westinghouse  Electric  Co.,   Ltd.,    32  Victoria   Street,  London. 


ENGINES 


We  build  both  Gas  and  Steam  Engines 
for  all  services.  Their  economic  duty 
is  unsurpassed.  Our  patrons  are  in- 
vited to  be  present  at  the  shop  tests  always  made  before  shipment — thus 
they  are  assured  of  actual  fulfillment  of  guarantees  before  delivery. 


Westinghouse  Machine  Co., 

MANUFACTURERS. 


New  York. 
Detroit. 


Westinghouse,  Church,  Kerr  &  Co., 

ENGINEERS. 

Boston.  Pittsburg. 

Chic^o.  Philadelphia. 


The  name  of   WeStillghOUSe   is  a  Guarantee 


DflfAW 
'      SLOANC 


624  pages,  $3.00. 


150  pages,  $1.00. 


150  pages,  $1.00. 


158  pages,  $1.00. 


135  pages,  $1.00. 


An  Excellent  Series  of  Electrical  Books. 

BV  T.  O'CONNOR  SI-075Ne. 

FOR  THE  BEGINNER  as  well  as  the  student. 

Profusely  Illustrated.  Practical.  Necessary  Adjuncts  to  every  Library.  Send  in  your  Orders. 

Suite  510  Marquette  Building,  Chicago. 
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MINIATURE 
ENCLOSED 
ARC 
LAMP 


i8>^  in.  Long, 
9}i  lbs.  Weight. 

35  TO  40  HOURS'  LIGHT 
WITH  3  AMPERES. 


FOR  LESS  INTENSITY 
AND  VOLUME 
THAN  LARGE  LAMPS 


THE  MOST 
POWERFUL 
COMPETITOR 
of  the 
QASMANTLE. 


A  BRIGHT, 
PLEASANT   LIGHT 
AT  LOW  COST. 


General  Electric  Company, 

Principal  Offices,   SCHENECTADV,  N.  Y. 

,  Sales  Offices  in  all   large  cities  of  the  United  States.    For  Canada  address 
Canadian  Qeneral  Electric  Co.,  Toronto.. 
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JUST   iniHKT  YOU  MRE   L-OOKING  FORI 

-^==- A   New  and   Valuable   Book =- 

Electric  Lighting   Plants, 

THEIR   COST   AND   OPERATION. 

By  W.  J.  Buckley.  With  numerous  illustrations,  diagrams,  plans,  tables,  etc.  275  pages.  Cloth.  Price,  ^2.00,  postage  free.  This  work 
gives  all  necessary  data  for  the  erection  of  an  electric  light  plant  of  any  size.  The  cost  of  'Arc  Lighting.    The  cost  of  Incandescent  Lighting. 

READ    THE    TABLE    OF    CONTENTS: 

Alternating  Arc  Lamps,  Arc  Plants,  Belting,  Boilers,  Boiler  Settings,  Boiler  EfSciencies,  Books,  Building,  Cost  of  Arc  Dynamos  and  Lamps, 
Cost  of  Arc  Plants  Erected,  Cost  of  Alternating  Dynamos,  Cost  of  Alternating  Plants  Erected,  Cost  of  Belts,  Cost  of  Boilers,  Cost  of  Brick 
Chimneys;  Cost  of  Copper  for  Alternating  Circuit,  Cost  of  Corliss  Engines,  Cost  of  Compound  Corliss  Engines,  Cost  of  Compound  High 
Speed  Engines,  Cost  of  Condensers,  Cost  of  Friction  Clutch  Pulleys,  Cost  of  Heaters,  Cost  of  High  Speed  Engines,  Cost  of  Incandescent 
Dynamos,  Cost  of  Idlers,  Cost  of  Injectors,  Cost  of  Meters,  Cost  of  Motors,  Cost  of  Operating  Lamps  per  hour.  Cost  of  Power  Generators. 
Cost  of  Poles,  Cost  of  Plain  Pulleys,  Cost  of  Pillow  Blocks,  Cost  of  Pumps,  Cost  of  Shafting,  Cost  of  Shaft  Couplings,  Cost  of  Stacks — ■ 
Iron,  Cost  of  Stacks — brick,  Cost  of  Steam,  Cost  of  Transformers,  Cost  of  Wire,  Chimneys,  Circuit  Loss,  Contract  Blanks,  Current  Distri- 
bution, Circuits. — overhead,  Circular  Mils  of  Wire,  Depreciation,  Direct  Connected  Apparatus,  Dynamos,  Dynamo  Data,  Economy  of  Con- 
densing, Economy  of  Covering  Steam  Pipes,  Economy  of  Heater,  Efficiency  of  Engines,  Engines,  Equivalent  of  Current  in  Horse  Power, 
Equivalent  Rates  of  Lighting,  Fuel,  Horse  Power  of  Belting,  Horse  Power  of  Motors,  Horse  Power  of  Shafting,  Incandescent  Arc  Lamps, 
Instruments,  Instructions  for  Employes,  Insulation,  Labor,  Load  Chart,  Meter  Connections,  Municipal  Ownership,  Natural  Gas,  N.E..L.A, 
Standard  Rules,  Oil,  Outcome  of  Practical  Management,  Pole  Line,  Pulleys,  Rope  Transmission,  Resistance  of  Wire,  Rules — Fire  Under- 
writers, Report  Com.  on  Data  N.  E.  L.  A.,  Reports  of  Cities  Owning  Plant,  Reports  of  Cities  Contracting,  Stock  Room,  Shafting,  Trans- 
formers, Transformer  Curves,  Wiring  Tables — Primary  wiring,  Wiring  Tables — Secondary  Wiring,  Wiring"  Tables,  Motor  Wiring,  Wire, 
Wire  Formula,  Water  Power,  Wood  as  Fuel.     The  only  book  of  its  kind  in  the  English  Language.     Price,  $2.00. 

ELECTRICIAN    PUBLISHING    COMPANY. 


Suite  51 0  Marquette  Buildings,  Chicago. 


PAPER  COVER,  PRICE  $1.00. 


WESTERN  ELECTRICIAN 


OUR  CATALOGUE 

|oF  THREE  HUNDRED  PAGES  rLLUSTRAT 
INC  AND  DESCRIBING  A  LARGE  NUMBER  OP 

V    BRUGES 
t   BUILDINGS 

■'   'AND  ROOFS  .    ptoti»v 
'THE  BERLIN  IRON  BRIDGE  CO. 

/p-^s>fi»  EAST  BERUN.  CONN.  «i^^-— ^ 


Designed  and 
Built  by  us 

-  b  nov  ready   and 
qHD  be  sznJ  on  «p> 


IE:\A/^     F3ROCESS 


L.OCKIE     &     VIA.I_I_, 

I  1673  MICHIGAN  AVENUE,  CHICAGO. 


H)  DELAWARE  HARD  FIBRE  CO., 

ha^  WILMINGTON,  DEL. 

SK\I>  FOB  CATAIiOQUE  AXI>  SA3IPli£S. 

Sheets,   Rods,  Tubes   and    Special    Shapes^ 


MAKING    SOCKETS    OUR    SPECIALTY- 


Write  for  fuirparticulars,  free  Samples, 
etc.    We  make  many  brands  of 

OCKBTS 

Have  saved  others  money.    Can  save  yop 


H.  T. 


PAISTE  CO. 

PHILADELPHIA 


FOfi  6RINDING  FLAT'iURFACEi 

WILL  BO  FROM  TWO  TO  TEN  TIMES 

AS  MUCH  WORK  AS  A  iOUD  WHEEL 

ft  Af  £        roots      a.      M*tl^eS      ^ARDJ^£S_B^^ 


pORCElAiN]^^ 


UFACTORY. 


SPECIAIilSTS  IS  THE 

DIRECT   CONNECTION    OF  ELECTRIC   MOTORS 

TO  ALIi  CI-ASSEtS  OF  I^IGHT  MACHIXEBY. 

Manufacturers  of  DESK.   CEILINQ   FAN  AND   POWER  MOTORS,   also   notors  tor  SEWING 

nACniNES,  PUnPS,  ORQaN  blowers,  laboratory  work  and  all  SPECIAL 

PURPOSES,  KNIFE  SWITCHES,  SWITCHBOARDS,  ETC. 

We  Make  Over  lOO  EiDds  o(  A.  C.  Motors,  from  1-30  to  3  Horsa  Power. 

The  Emerson  Electric  Mfg.  Co.,  "«'"|-/.'lo^6i8?i8Sr ^'- 


ANNUNCIATORS  AND  BELLS! 

CATAIiOer£S  AND  FBIC£S  OX  APPI.ICATIOSr. 

PARTRICK,  CARTER  &  WILKINS,  ■"p«H°i"LVEl¥a?A?*- 


ESTABLISHED     1857. 


SPRINGS. 

THE  WALLACE  BARNES  CO. 


Small  Springs  of  Every  Description,  Flat 
or  Round  Wire,  Steel  or  Brass,-  Cold 
Rolled  Steel  .003  to  .062,  kept  in  stock. 
Springs  enameled  or  plated.  Send  sample 
for  quotation. 

-    «    Bristol,  Conn 


AMERICAN"  s;r 

ARE  THE   BEST,    tand  lor  dlicrlplivt  Circulir. 
'  Absolutely  Non-lnfrlngiRK.        . 


AMERICAN  BATTERY  CO., 

EST'o  1999.         174  S.  Clinton  St.,  Chicago,  III, 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insolation  and  mechanical  purposes,  in  sheets, 
tulKS,  rods  and  special  shapes.    Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO., 


Wifming^ton,  Del. 


KART  AVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINa 

For  Electrical  and  MechaDlcai  Purposes,  Kailwajr  Dust  Guards,  Wiakan* 
and  PackiDgs.    Patent  Insulating  Cleats. 


MAMTFACXrEED  ET" 


THE   KARTAVERT  MANUFAGTURIN6  CO.,  Wilmingtofl.   Del. 


*J 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
189S. 


The  Bossert  Electric  Construction  Go. 

o MANUFACTURERS  OF 0 

STEEIi  OUTtET  AJSTD  JUNCTIOIT  BOXES, 
S"WITCHBOARI»S,    PAJHEI/    BOARDS,    SWITCHES,  ETC. 


i^353525«JS3SJftJSJS5J5J5iS  IJSlftjfejfejfeiSi^jfeJSi&Jfeifea 


iil 


I  Black  Diamond  File  Works.  % 

I 

4^    OUB  eOODS  ABE  ON  SAXE  tX  ETEBY  I.EADia.-<>  HABDWAJtB    )A 
^  -        BTOBE  IM  THE  r  JTITED  STATES  AJITD  CANADA.  iX 

|6.  &H.  BARNETT  COMPANY, S 

^  PHILADELPHIA,  PA.  ^ 


Interior  Thermostatic  Electric  Cables. 


STANDARDIZED  IN  ALL  B.  &  S.  GAUGES. 

ALL  COPPER  CONDUCTOH 


INSULATION  BETWEEN 


We  own  the  followlni;  Letters  Patent 
Usued  by  the  United  States,  which 
Ijroadly  cover  the  construction  and  haslc 
principle  of  our  cables,  viz.: 

No.  546,261 
No.  546,263 
No.  565,053 
No.  5'S."78 
No.  565,188 
No.  565.217 
No.  565,410 
No.  594.034 
No.  594.247 
No.  594.3^1 


iOPPER  CONDUCTOR 
TINNED. 


7//£  MONT/IUK  MULT/PHflSE  C/IBL£ 


INSULATION   BETWEEN  CONDUCTORS- 


COPPER  CONDUCTOB. 


OPPER  CONDUCTOR^ 
PARTLY  TINNED, 


ADOPTED  BY  THE  OAMEWELL  AUXILIARY  FIRE  ALARM  COMPANY. 

Write  for  Descriptive  Matter. 
Call  and  See  Cables  Demonstrated. 


}  MONTAUK  MULTIPHASE  CABLE  CO., 


100     B^OA^MS/^K-V. 


TELEPHONE.    403      CORTLANOT. 


NEW    "VORK. 


